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National University- veteran-funded, non-
profit, non-traditional

e 28% Hispanic, 10% African-American, 10% Asian
e Mean age 32, many veterans & active duty
e Accelerated courses (1-2 month)

e Goal: increase participation in STEM
e CURE!




~ Zeftleretal, 2013. Environ. Sei.
Technol. 2013, 47, 13, 7137—
7146
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e Metagenomic sequencing

Microbial colonization of floating plastic in
coastal waters

Idea: incorporate studies of early
colonization of plastic in coastal waters
into coursework (CURE: Course-based
Undergraduate Research Experience)

e Culture on generic and ChromAgar ;
Vibrio media SEopETIE
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The education part: CURE (NSF-HSI grant, 2018)

* CUREing Microbes on Ocean Plastics => a collaboration between two different types of
institutions:
* NU — mostly undergraduate, teaching, many minority and non-traditional students
* SIO at UC San Diego — public, research-focused institution, less diverse
* Implemented in NU courses
* Majors and non-majors general biology
* Upper-division biology courses: molecular biology and bioinformatics
* Active participation of SIO graduate students & postdocs SGCRIPPS s rirorion of ot Bouman,

OCEANOGRAPHY prof at SIO
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Elements of the original CURE

Modular design from scientific method to bioinformatics analysis (course
dependent). Complexity of laboratory work depends on the course
Always includes a field trip to SIO: deployment/collection, tour of the pier,

interactions with graduate students and faculty (NU & SIO)=> make science &
scientists “real”

Retrospective post survey & focus groups
Longitudinal monitoring, institutional indicators (graduation, retention etc.)




March 2020...

e NU migrated all classes online (hoping for reopening after July)
e SIO pier visits very limited, large groups not allowed




Onsite vs online (non-majors)

Onsite Online

« Students watch & discuss the « Students watch & discuss the Into
Into the gyre documentary the gyre documentary

 Field trip (8 am-12pm): « Students watch the plastic
* Pier visit pollution & experimental design
e Lecture on plastic pollution lectures + quiz
* Lecture on experimental design - Students watch videos of previous
* Processing of samples field trip plus any footage of an
 Q&A with NU/SIO researchers &

ongoing one
students _ _ _
« Social media postings & padlet

 Live Q&A with NU/SIO
Purpose of Q&A: humanizing scientists, career resea rChe rs & StUde nts

advice, discussion about how to solve plastic
pollution

« Observation of samples



Content embedded into LMS

Emelia DeForce 2019-2020 Lecture

You watched the Into the Gyre documentary last week, where you learned about the Plastics at Sea expedition and their results. 1@
and some ideas about how to combat it. You can watch the recording (which was recorded at Scripps Oceanography in 2019) bel
the quiz, focus on the following: types of plastic resins, which float and which do net, in what organisms have microplastics been

Emelia DeForce 2019 Microplastics lecture (29:44)

>

Dr. Ana Barral intro lecture on the National University ocean plastic project

In this recorded lecture, dr B provides a brief history of how the project started at NU and how is the project done. Please pay atf
Slides: ¢g% SIO spiel.ocean.plastic.2020.pdf 7 A¥

Plastic Project
National University
Scripps Institution
for Oceanography

Week Two Discussion

Enabled:  Statistics Tracking
Plastic pollution in the ocean is a well-known fact, and most of us are familiar with pictures ¢

Please watch the documentary *Into the gyre.” Fun fact: Dr. Emelia DeForce, one of the scien
words.

« Whatis a commen misconception about “garbage patches" in the ocean?
« What are your thoughts about plastic pollutien in the ocean, and what can we do to p

Your posting is due Friday 2/12. Then comment on 2 other students' postings, responding di

Please note that you have to post in order to see other students’ postings.

Into The Gyre (44:21)

Ocean plastic Q&A recording and info
Posted on: Saturday, ebruary 20,2021 1:23:11 PM PST.
Helloal,

Please find the recording for today's panel on ocean plastic research here:

cean Plastic Q&A Feb 20
e —

Additionalinfor

« tosignupforf Izl nucure
« There wil b content.
. EC points. As they . for y pl

Thank. Feel freeto

dr B abarral@nu.edu




Padlet:
bulletin

board, intro,
iInformation
etc.

Ocean Plastic Q&A Feb 20, 2021
youl

Made to share information and hear from

What you can do The Bowman Lab at SI0
Welcome to the OP padlet! How can science skills help my Research at NU & SI0 A student shared this project by her Gheck out our collaborator Jeff
career? daughter to collect plastic from the Bowmar's group website
This is a place to post information and questions ? Ifyou e curiousinarested aboutthe scentic ocean what s wonderful missiont
ahead of the 2/20 Q&A, and also to share resources. Most of you are not science majors, research at NU & SIO, we'd be happy to answer your
Anybody can post- just click on the pink + sign on however, many of the skills leared in T
the lower right corner- you can type, upload science courses may be valuable for your = o
pictures/documents/videos, share links etc. You career. Please comment with specific k
can also comment and like" previous postings. questions or ideas.
We'll be monitoring this space before and during the oo a0 Plastic pollution solutions The BowmanLab

Q@A. For questions, you can 1) add a posting with
your question, or 2) comment on a previous posting
with your question. We'l start a few possible topics.

“The Bowman Labis partof the Itegat.
the bowman ab

Qo

Want to leam more about ways you can help
preventing plastic pollutions? Please comment with
questions or ideas.

Deployment/collection Feb 18,2021 = a

(hotof the for video
glitches)

Introdr B Sat 2/20 Q&A program (10-11.30 am PT) & @ és és &
Hi, 1 am a prof of Panelists = e = =3 o 3
biology at NU, also the From NU: Profs Ana Barral, Rachel Simmons, Ken Dery; students = =

program lead of the -~
AS Human Biology
program. Love nature,
the beach, and of

£ course science and
research. You can find

Alison Leask & Andra Price =
From SIO: Emelia DeForce (also ThermoFisher),drs Avishek Dutta,
Jesse Miller, grad student Matt Heron

External evaluators: Kurt Steuck and Leah Campbell

Program

Intro Allison

« Introductions

me on Twitter & IG.
@Bio_prof.

Hi everyonel | am currently
a student at NU working
— ~ with Or. Barral onthe

+ Ocean plastic project

Dive and sample collection/deployment at Scripp..
by AnaBarral « Science skills and careers

Breakout rooms

ocean plastics project Which ones float and which ones sink

Info on surveys and focus groups for G

Qo

Which plastics float and which sink n seawater?

Intro Avishek

Intro Dr. S.

1am a postdoctoral researcher Deployment/collection
atSI0. My research interest is
in environmental microbiology
and bioinformatics. | like

Hithere! | am a biology
prof atNU Iminto
genetics, programming,
and tabletop RPGs.
Find me on Twitter

Eing Ocean Microbe @scienceptible
a0 N

HiEveryone! Great to be a part of
this very interactive course! | am a
microbiologist currently working at
Thermo Fisher Scientifc, the
company working on kits for covid
testing. I've worked for 15 years on
tryingto better understand plastics in
the ocean. So excited to meet you
all

This reel is from a November deployment/collection
atthe SIO pier

travelling and exploring new
places.

Vi

“This is exciting, | know
ocean plastics is a
huge problem, so large
in fact that we have not
come up with an
answer to it all yet. But
| am excited to see so
many dedicated people
searching for answers
and ways to eliminate
inthe very least reduce
plastic pollution.

I Recycling i great but tis

Intro to Emelia

More about Jeff Bowman

If you found prf Bowman's lfe story interesting, here is
‘some more information. You can also check out his lab
website polarmicrobes.org

‘CUREing Ocean Microbes Video Ree
by Saul Torres

Pre-covid times!

One of our first SI0 field trips

Qo ao



Survey results for non-majors online (n=24)
versus onsite (n=43)

Survey results before and after
the field trip experience

SIO related
57 ® After questions
4 onsite
o O Before NU related
§ 3] O 2 o O onsite questions
£ A O (@) OO0 A
5249 CA) 2 22 AOCoppOR% 2 A Q;tl'fr:e Scientific
5 A AL A skills
1= A Before questions
online .
- r——TT T T T T T T T T T T T interest in
science
N N .
el S S G P e g questions

Paired and unpaired t-tests w/ Bonferroni correction

“After” (both onsite & online) significantly higher than “before”
“Before online” significantly lower than “before onsite”

No significant difference in “after” between online and onsite



Survey questions

Q4 Rate your knowledge about the Scripps Institution of Oceanography (SIO)
S10 Qb6 Rate your knowledge about the SIO research projects
Q7 Rate your knowledge about the methods used by SIO researchers
Q8 Rate your knowledge about STEM careers
Research Q9 Rate your knowledge of the plastic research project at National University
Ql1 Rate your competence in laboratory skills
at NU - -
Q12 Rate your competence in problem solving
Rate your competence in applying the scientific method, including drawing
Q14 testable hypotheses from observations and data
Scientific Q15 Rate your competence in techniques such as PCR and gel electrophoresis
skills Rate your competence in compound and dissecting microscopy, including fixing
Timeed o Q16 and staining of specimens
CLOS) Rate your competence in classifying organisms according to basic principles of
Q17 taxonomy, including the use of a taxonomic key
Rate your competence in explaining the structure of prokaryotic cells, as well as
Q18 differences between major groups of prokaryotes
. | Q20 Rate your ability to think like a scientist
Interest in - ; - —
science Q21 Rate your interest in performing scientific research
Q22 Rate your appreciation of scientific research




Survey results cont.

Highest gains: &

e Q4: knowledge of SIO & 4
research o

e Q9: knowledge of o
plastic research are

e Q11: laboratory skills o

Q20

e Q22: appreciation of Q21
science .

1 1
Before online After online Before onsite After onsite



Conclusions

e Online delivery had the same impact as measured by survey questions
addressing students’ knowledge and appreciation of science

e The scaffolding of the online version gave students more time for
meaningful and deep engagement

e The number of students reached was much higher online

e Sign-up for focus groups was much higher compared to the onsite classes

e Focus group interviews showed a deep impact from the audiovisual
materials and the live interactions

e Most expressed that they would have liked to do the experience in
person
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Questions?

Contact: abarral@nu.edu

Cureplastics.org
Twitter: @Bio_prof


mailto:abarral@nu.edu

