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The Challenge
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“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

* |[ncrease scientific literacy
* Create more interest in STEM
* Imbed real-world skills



Effects of Redesign
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Key Elements to Redesign

e Contextualized content

e Scaffolded, problem-based
learning

e Collaborative student work

— Allows facilitated small-group
instruction

— Encourages peer bonding and
interdependence



A TASTE OF REDESIGN
The Scientific Method

Outcome: Students will use the scientific method to solve problems

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



Scaffolded Investigation:
Getting Outside!

Field trip to local urban stream:

* Make and record observations
— Keying
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— Role of invasive species

* Construct hypothesis on the
impact of invasives

* Draft mini research paper

* Revise paper and present
findings



Traditional Natural Selection Lab

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

Papers are graded
for completeness

O Students test forks @ Students
and spoons to see & individually create
which can pick up O graphs
more beans ==

+ They write a brief
They collect data- <C report that

how many beans includes:
are captured in a e Introduction

set time e Materials and
> Methods >
e Results

e Discussion

Assessment




Redesigned Natural Selection Lab

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

(-Students work through
content related to evolution
and natural selection

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

\.
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Assessment:

Papers are graded on
content and ability to test
hypotheses

Individuals are grade based
on overall contribution to
the team

7

eCollect data

eAnalyze results

*Write formal scientific
paper

\.
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eBrain storming A
eDevelop hypotheses
eDevelop experimental
design
J
7
Fair Groups:

. All work is done on a
collaborative time-stamped
document

. Team work is rewarded
non-participation penalized

eDiscuss hypotheses and
experimental design
with instructor

eDevelop project plan for
instructors approval

J




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 -

e Maintain a detailed lab notebook

* Create & present a comprehensive
argument supported by data




#PCCBIO11 — The Role of Social Media
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Collateral Benefits

* [ncreased student interest in majoring in STEM
* Faculty development - Community of practice

— Support to new and senior faculty
— Continuous cycle of improvement

e Course and instructors
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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
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Thank You!

Innovating for a Global Future

\VeSTEM

ENVIRONMENTAL

SCIENCE TECHNOLOGY ENGINEERING MATHEMATICS

B

PASADENA
CITY(COLLEGE

 Want to find out more?
— Instagram and Twitter #PCCBIO11



Stats for Data Geeks

€1 . xtgee retention rate i.group r i.type r i.type r#group r c.academic period, family(binomial) lin
> k(probit) eform

Iteration 1: tolerance = .00175334
Iteration 2: tolerance = .00001873
Iteration 3: tolerance = 2.110e=-07

GEE population-averaged model Number of
Group variable: id Number o©
Link: probit Obs per gr
Family: binomial avg = 2.2
Correlation: exchangeable max = B
Wald chiZ( 4) = 216.28
cale parameter: 1 Prob > chiZ = 0.0000

[y}

E=|z [95% Conf. Interval]

]

retention rates exp (k) Std. Err.

2 - IREAIKEE 1.158701 .0806374 2.12 0.034 1.0109¢ 1.328034

2 — POST .B583532 .015138 -8.60 0.000 .B301887 .BB95412

type r#group r

2 - POST#Z - TREATMENT .B76304 .0771663 -1.50 0.134 . 737393 1.041383
acadsmic psriod 1.028111 .002765 10.31 0.000 1.0227086 1.033544
Cons 1.846858 .0391413 28.95 0.000 1.771714 1.925189




More Stats for Data Geeks

GEE population-averaged modsl Number of ocbs = 24058
Group variable: id Number of groups 10971
Link: probit Obs per group: min = 2
Family: binomial avyg = 2.2
Correlation: exchangeable max = B
Wald chiZ ( 8) = 593.08
Scale paramster: 1 Prob > chiZ = 0.0000
success rate exp (b) td. Err. Z == 3% Conf cerval
group r
2 - TRERTMENT 2.42942 .1722653 12 .52 0.000 2.1141%98 2.791641
type r
2 - POST .B822312 .00859372 -11.12 0.000 .B629682 .9015243
Lype r#group r
2 - POST#Z - TRERTMENT . 7404636 .0475719 -4 .68 0.000 .652856 .8398275
prim ethnicity category desc r
Bzian or Pacific Islander 1.656979 .3386691 2.47 0.013 1.110044 2.473396
Black Non-Hispanic .B77205%9 .1848399 -0.62 0.534 .5804182 1.325751
Hispanic 1.108659 .2267556 0.50 0.614 . 742507 1.655371
Other 1.49455 .3087865 1.594 0.052 .9968846 2.240659
White Non-Hispanic 1.407047 .2893257 1.66 0.097 .940328 2.10541¢
Cons 1.176116 .2395695 0.80 0.426 .7889771 1.753219




