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STEM Education in Community Colleges

2021 data compiled by the National Science Board indicate
that the percentage of minority employees in the STEM
workforce is below that of the total workforce.

Distribution of select racial and ethnic groups in the workforce, by occupational group: 2021

(Percent)
Hispanic or Black or African American Indian or Alaska Some other race or more than one
Occupation group White Latino American Asian Native race
All workers 59.8 18.2 11.0 6.3 0.4 4.3
STEM 62.9 14.8 82 95 0.3 4.3
S&E 60.9 9.5 6.8 18.0 0.2 4.6
S&E-
related 63:8 10k 96| o9 0.3 43
Middle-
skill o2l 2425 770 34 0.5 4.0
Non-STEM 58.8 19.3 11.9| 5.2 0.4 4.4
Note(s):

STEM is science, technology, engineering, and mathematics. Hispanic or Latino may be any race; race categories exclude Hispanic origin.

Source(s):
Census Bureau, ACS, 2021.

Indicators 2024: Labor Force
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NSF-sponsored initiative to increase
representation in STEM.




STEM Education in Community Colleges

Community colleges play a vital role in national

efforts to diversify our STEM workforce.

The more than T000 community colleges in the U.S. educate
a diverse student body consisting of:

d 46% students within the lowest income quartile

d 29% first-generation

d 15% single parents

d 20% students with disabilities

d 4% veterans

AACC. (2022). Fast facts. Retrieved July 4, 2022, from www.aacc.nche.edu/research-trends/fast-facts
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STEM Education and Equity

From 2018-2019,
CCs in the U.S.
awarded 1M
associate’s

degrees.

18.3% were Iin
health professions
& related programs

Leonetti et al. 2023
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Race/ethnicity and U.S. nonresident status

Percentage of associate’s degrees conferred by degree-granting postsecondary
institutions in science, technology, engineering, and mathematics (STEM) fields,
by race/ethnicity and U.S. nonresident status: Academic year 2021-22. US
Department of Education, National Center for Education Statistics




STEM Education in Community Colleges

Why are students of color underrepresented in STEM?

Many students who begin college as STEM majors
switch to other fields before graduating.

>  42% of white students
> 58% of Latino students
> 66% of Black students

Although lecturing is the standard teaching method for many
Introductory STEM classroomes, it is less effective than active learning.

Handelsman et al. 2022,

https://www.science.org/doi/10.1126/science.abn9515
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“Players at every level of higher

education have the power to
contribute to needed changes.”

~Achieving STEM diversity: Fix the classrooms.
Handelsman et al. 2022.




CURESs as a High Impact Practice

High-impact practices are tools educators can employ

strategically to link diverse and often disjointed
elements of the collegiate experience.

@ Service learning "—(3 Internships

®o : - :

v “ Learning communities é Capstone projects
=4y Collaborative ” Undergraduate

B assignments research




CURESs as a High Impact Practice

STEM-training pathways Healthcare students must
should develop content develop the ability to
knowledge, but they translate and apply
must also focus on knowledge acquired through
collaboration and scientific research to address
communication sKkills. emerging public health crises.

U.S. Department of
S/{C Health and Human Services

Enhancing the health and well-being of all Americans




CURESs as a High Impact Practice

Actions to create inclusive STEM college classrooms

PRINCIPLE EXAMPLES NATIONAL INITIATIVES ACADEMIC LEADERSHIP INSTRUCTORS
Overall actions Funding agencies and institutional rating services ~ Advocate for inclusive classroom Adopt inclusive classroom
require evidence of STEM inclusivity. practices. practices.
Reform teaching  Active learning in Federal and private funding agencies support Provide funding and time to train Acquire training in evidence-based
practices lecture courses workshops and communities of practice to expand  instructors in evidence-based teaching.  teaching.
Research courses Federal and private agencies support national Provide funding to promote CUREs to Teach existing CUREs or develop
(CUREs) for first-year ~ projects and local initiatives to enable instructors potential donors, lawmakers, and local ~ new ones.
students to teach CUREs. community partners.
Create welcoming  Values affirmation, Require evidence of institutional practices that Include adoption of inclusive classroom  Integrate welcoming-classroom
classrooms growth mindset, increase persistence of underrepresented students  practices in evaluation for tenure, practices into syllabus and
discussion of adversity  for eligibility for federal funding and require bias promotion, and teaching awards; classroom.
training for investigators on all grants. incentivize instructor communities of
practice for inclusive approaches.
Expand relevance  Social impact of STEM  Federal agencies, advertisers, and national Spotlight diverse STEM faculty and the  Include impacts of STEM on
to diverse groups  and incorporation of publications spotlight diverse STEM professionals ~ impact of STEM discoveries on diverse  society and diverse role models in
diverse role models and the impact of STEM on diverse societal issues.  societal issues. course content and public art.

I Handelsman et al. 2022 https://www.science.ora/doi/10.1126/science.abn9515
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CURESs as a High Impact Practice

Educational
experience in
which students

Hallmarks of a
CURE
v Authenticity
v Iteration
v Ownership

engage in
research within
the parameters

of a course.

What is a CURE?

v Relevance
Course-based

Undergraduate “ D!scovgry :
Research v Dissemination

Experience




CUREs increase:

STEM confidence
Research skills
Project ownership
Retention in STEM
Self-efficacy
Belonging

VYYVYVY




CURESs and the GWCC Mission

The mission statement of GateWay Community College is to
provide inclusive, equitable, and meaningful learning
opportunities that prepare students to thrive in a global
community

A MARICOPA COMMUNITY COLLEGE

o o GATEWAY
Institution Level Outcomes (ILOs) @ COMMUNITY COLLEGE

1) Effective Communication
2) Critical Thinking and Problem Solving

3) Personal Responsibility and Civic Engagement




CURESs and the GWCC Mission

1 The percentages of hispanic,
black, and indigenous students
attending GateWay CC have
Increased since Fall 2022.

d A high percentage of our
students are first generation.

Term Name
B Fall 2022

B Fall 2023
Fall 2024

Headcount by Ethnicity

Hispanic

White

Black

Asian

Two/More

American

Indian

Not Specified

Headcount by First Generation

Frst
R

Not First
S

Unknown |l
—




CURESs and the GWCC Mission

There are currently three instructors offering CUREs:

% Dr. Jennifer Foltz-Sweat

b AN

Dr. Saroj Chirravuri

.
\(( Mr. Herb Wildey

https://sites.google.com/phoenixcollege.edu/mcccdstemcure/home
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Bee CURE

Wild Bee Ecology and
Conservation CURE

Students contribute to
bee ecology and
conservation through
authentic and meaningful
research




Bee CURE

Wild Bee Ecology and Conservation CURE

Ask questions, formulate hypotheses, iteration
through methodology refinement, data collection

BRGNS Bomes from selecting their own sample
area and mining data to answer unique questions.

Contributing valuable information about urban bee
populations to be used for conservation.

Dissemination to the scientific community and:%
community partners.




Bee CURE

Read scientific literature

Recognize common
bees and plants

Select sample location

Learn sampling protocol

Basic and Applied Ecology

Volume 2, Issue 3, 2001, Pages 209-218

ELSEVIER

Effects of urban land use on pollinator
(Hymenoptera: Apoidea) communities in a
desert metropolis

Nancy E. Hostetler 2 & &, Mark E. Mclntyre ®

Show more v

& Share ®3 Cite

https://doi.org/10.1078/1439-1791-00051 Get rights and content




Bee CURE

Student groups identify
unigue gquestions
related to bee
ecology and conservation

Analyze data using
group database

Which urban plant

species attract the

greatest number of
bee species?

Which neighborhoods
support more
bees and why?

Is the urban bee
community different
in spring and fall?




Bee CURE

Plant Guide to Pollinator
Friendly Arizona Plants

N—_ - . . Leucophyllum frutescens
By: Christian Jimenez, Nathan Arrivillaga, Tiffany Floyd, & Traci Pepper

Common Names: Texas Sage, Cenizio, Green Cloud Sage, Silver Cloud Sage,
Chihuahuan Sage, Silverleaf, Texas Ranger, Barometer Bush.
Description: Greyish green shrub with purple flowers.

Where found: Widely cultivated in the Phoenix Metro area
Native/Introduced: Native to Texas and the Chihuahuan Desert, but cultivated in
Phoenix.

Bloom: Spring through Fall. Blooms are brought on by rain.

Pollinator benefits: attracts honey bees

Texas Sage




Bee CURE

Students researched
sampling protocols
then created a unique
protocol for the CURE

. Qumn/ - ~
o’ &
S .
Bee Spread Sheet }\4 e m

Description of Bee Number of

Name Date Type of flower/plant (color, size, etc.) Occurrances Location

Name
Date:

Location(Approximate):
Weather Conditions:

Temperature:
Start Time:

End Time:

Field Data Table

Type of Flower

Type of Bee

Description (color, size,distinct features, etc.)

#of Bee

Time of Day (AM/PM)

Additional Observations:

Temperature




Bee CURE

O O
Maricopa Pollinator //A
Pathway  _ COLLEGE OF THE CANYONS

Student groups
work with partners
to disseminate

findings

ANTELOPE
VALLEY
COLLEGE



CURE: NATIVE POLLINATORS’ PLANT PREFERENCES IN URBAN ENVIRONMENTS

Lorena Martinez, Christian Jimenez, Jennifer Foltz-Sweat

Gateway Community College

Introduction & Abstract Methods

» Bees were collected using aerial netting during flowering months (March-April) (September-October) on community

There is a growing public interest in supporting college campuses (Gateway CC, Mesa CC, Phoenix CC) between 8 am and 10 am under consistent weather
native pollinators in urban environments, especially conditions.

as we witness a notable decline in native pollinator * Bees were curated and identified to the species level using “Common Bees of Western North America” by Olivia
populations worldwide (Potts et al. 2010) . Despite Messinger Carril and Joseph S. Wilson.

these concerns, most urban landscapes consist » Floral abundance and density were recorded each sampling period

mostly ofnon native plant species, which native « Plants were identified to the species level when possible and classified as native or non-native.

pollinators have been observed to visit less
(Lowenstein, D. M. et al., 2019). However, there is
still lack of clarity on the relationship between bee
species richness and native vs. non-native plants
(Williams et al. 2011) 3 *No statistical analysis done due to limited sample size

« There were a total of 12 sampling days. 5 sampling days at Gateway CC, 5 sampling days at Mesa CC, and 2
sampling days at Phoenix CC

From our preliminary data we can note that the
native plants between the three campuses supported
higher species richness despite non-native plants
being more present and with slightly higher pollinator
abundance. Non-native plants may be more cost
effective and easier to maintain, however our data

To gain more insight into how non-native plants Bes Species Ricimess on Native Plent

affect bee species richness in the greater Phoenix : 19 Native plants recorded
area, we conducted an observational study on native ) 9 of recorded Native plants
bee populations over one year on 3 different college showed bee activity

campuses with varying plant populations. Our

preliminary data suggests that native plants 3 . R ’
supported higher bee species richness than non- § ; * 12 bee species recorded on indicates that urbaq .pplllna!ors may benefit more
native plants even though non-native had higher H I Il l ll Native plants from landscapes utilizing more native plants.
abundance. 0 o — + Total No. of bees found on ;
P .,4‘;,/ AL ‘f" f f.*‘ ' Native plants: 33 A7 N8 N The Maricopa Native Seed Library is an excellent
;ﬁ’,f;x <, ""f’e gy ‘g & ,c"’f’ S ‘..«" source for students to learn about native plants and
experiment with pollinator gardening, but installing
+Continue collecting data on bee species - pollinator gardens in schools and urban landscaping
richness between native and non-native plants. pould provide more "“F’ac‘f“' opportupltles to
—~ ' ; increase awareness of pollinator decline and

: ; : appreciation for the approximately 1000 bee species
! ; : ! that call the Sonoran Desert bioregion home.

Lowenstein, D. M., Matteson, K. C., & Minor, E. S.
(2019). Evaluating the dependence of urban

*Create pollinator networks that display bee-
floral host associations.

*Advocate for pollinator-friendly horticultural
practices in urban environments

*In crease awareness by engaging students in

pollinator research and pollinator-friendly Bee Species Richness on Non-Native Plants pollinators on ornamental, non-native, and ‘weedy’
gardening techniques. 3 floral resources. Urban Ecosystems, 22(2), 293-302.
+ 35 Non-native plants recorded https://doi.org/10.1007/s11252-018-0817-z
X * 9 of recorded Non-native plants
' : showed bee activity Potts SG, Biesmeijer JC, Kremen C, Neumann P,
3 Schweiger O, Kunin WE. (2010) Global pollinator
i * 8 bee species recorded on Non- declines: trends, impacts and drivers. Trends in
X J i Native plants Ecology & Evolution, 25(6):345-353.
‘ + Total No. of bees found on Non- https://doi.org/10.1016/j.tree.2010.01.007
g G P SRR Native plants: 39
e», S,
‘4}&"""’ ,’J’e" ’}ﬁ:; "i’ z {’V/ff}. Williams, N. M., Cariveau, D., Winfree, R., & Kremen,
C. (2011). Bees in disturbed habitats use, but do not
St 50 prefer, alien plants. Basic and Applied Ecology, 12,
332-341.

Acknowledgments and Contact




Bat CURE

Bats NAU

Course : BIO 182: Biology for Majors I NORTHERN

In person offerings, continuation projectsARIZONA
UNIVERSITY

Fall 2025
Course BIO 181: Biology for Majors |
SEA PHAGEs: Discovery




Bat Cave Explorers




GATEWAY
G COMMUNITY COLLEGE
A MARICOPA COMMUNITY COLLEGE

GateWay Community College: A Maricopa Community College, Phoenix, AZ

Phoenix Bat Cave Diet Abundance

Adria Laborin

STEM-CU

COMMUNITY COLLEGES

The purpose of this exploration is to develop a broad understanding of the diet
composition of bats roosting in the Phoenix bat cave. For about 20 years, a population
of varied bats, most of which are Mexican free-tailed bats (Tadarida brasiliensis) , have
roosted in the Phoenix flood control tunnel. This tunnel is now known as the Phoenix bat
cave, and is located in north-central Phoenix adjacent to the canal. Between the months
of May and October, large populations of bats will migrate north to Arizona and roost in
the tunnel to reproduce. In order to examine the diet of the bats roosting in the tunnel,
guano samples were collected and analyzed using PCR technology. The results
indicated a diet consisting of various insects and arthropods. The most abundant of
which were Diptera, Lepidoptera, and Coleoptera (flys, moths, beetles) in order of
abundance. These results did not deviate from what was previously known, however
with the use of PCR, the species within the phylums being consumed were identified.
This information is unique to the geographical area and has not been previously
documented. The results of this study can be used in the future to better understand the
unique ecosystem surrounding the Phoenix bat cave and catalog population trends of
insects.

Since the late 1990's a population of bats has been observed, roosting
in the Phoenix flood control tunnel.Recent estimations state that, at the

In order to analyze the diet of the bats residing in the Phoenix bat cave, guano samples were collected and analyzed as follows:
-Two areas were selected for guano collection within the cave, at least 20 yards from the opening. Collection areas were up against
the tunnel walls, in order to allow service vehicles to drive through without disturbing the collection tarps.

-The selected areas (one on the south side and one on the north side of the tunnel) were swept clean using a broom.

-A large 10x20ft tarp was then layed out at the cleaned collection sites and weighed down using rocks in order to prevent any wind
from disturbing the tarps.

-After a period of two weeks, the guano pellets were collected from the tarps. The pelleds were collected using steel pickups and
placed in plastic vials labeled north or south depending on which tarp they were collected from. A total of five completely filled vials
were collected from each tarp.

-In order to analyze and catalog the insect/arthropod DNA found in guano PCR testing was conducted via the NAU Pathogen and
Microbiome institute. The samples were split into ten groups for analysis labeled A-K. During PCR (Polymerase Chain Reaction)
testing DNA was extracted from the guano and amplified multiple times using a specific primer. After the DNA was amplified and
isolated it was identified using known genetic catalogs. The results were then reported using standard spreadsheets.

Researcher collecting guana sample from a tarp on a cave
vhit3/31/21

From left to right: 1. Students collecting guano samples on 2
cave visit on 3/31/21. 2. Reference phota of bat guana pellet
collected (multiple peliets were collected per sample tube) 3.

Results

The intention of this project was to develop a further understanding of what the
bats residing in the Phoenix bat cave eat. However, for future explorations it is
important to consider what these results mean. The bats residing in the bat cave are
part of a complex ecosystem. What the bats eat can provide information on what types
of insects live in the areas surrounding the cave and how the bats contribute to their
surroundings by eating these insects.

The most commonly detected Diptera found in the guano were Euarestoides
acutangulus, a type of fruit fly. While extensive information on this fiy was not found,
fruit flies of the Tephritidae family are known pests which can damage crops (Benelli
and Giovanni, 2014). The area around the canal was once a citrus grove and many of
the trees remain. It would be interesting to explore if the population of these flies is
affected by the bats consumption of them. In tum it may be possible to investigate if
the bats aid with citrus growth by reducing the population of fruit flies. The second
most common Diptera found was Drosophila nigrospiracula, this fly is native to the
sonoran desert and breeds in decomposing saguaro and cardon tissues (Polak, 1996).
Bats, being good samplers, may help ecologists notice a spike in the population of this
fly. This could indicate an issue with saguaro populations in the surrounding area.

In terms of Lepidoptera it is important to consider the physical size of moths
relative to the data reported. Lepidoptera are largely abundant in the data however,
they are much larger than flies. Therefore, their abundance does not mean that a
larger number of them are being consumed. Observation of the data provided,
indicated that the most common Lepidoptera found in the samples are not specated.
This could indicate that there may be a moth (or multiple) in the area which still need
to be cataloged in the banks used to identify species, when using PCR testing. The
second most common moth found is Filatima albicostella, a common broadwinged
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Bacteriophage CURE

Bacteria and Bacteriophages
Course: BIO 205 : Microbiology
SEA PHAGES(discovery) pilot project

Fall 2025
BIO 205: Microbiology e T

CRISPR editi ng Medical Institut
SEAT PHAGES




Isolation and Characterization of Nitrogen Fixing
Bacteria from the Guayule Rubber Plant

Marbe Lopez, Juliet Marquez, Jeremiah Rosas, Cherlyn Tatum
Led by Saroj Chirravuri, Professor of Microbiology, Gateway Community College

. Abstract W@ __________ Resuhs _______ |

Qur rezearch team went to the US Arid Land Asricultural Research Centarn The results for cur iniTal test, 50% =0il, yield=< no resuits. Beczsuse of this, we had
Maricopa. AZ 1o collect root and soil samples fJom the zuayule rubber plant In the lab. to switch our microbial strain from 50% soil to 100% roct. The first test we did for
wa izolatad the bacteria 2ttached to the root: of a plant from the hundrad percent hvdration e %

= the root 100% root sample was performing the catzlase st We took 3 sample of
the rooct and swreak the nitrogen free medium. After that, we poursd one mL of

zo W= izol2ted bacteria 2itached to the root: of plant: to obzarve the
bam e=n the zuayule rubbar plant and nitrogen fSxing bacteria We iselated certain bactaria
11l in the process of obtaining results fhwydrogen peroxide solution, of which the root sampie streak did show = positive
result for the catalass test. Next, we performed an ox dase test Dy using Kovac's
oxidase reagent. We did not ind any oxidases in the root sample. After that, we
oerformed the starch hydrolysis te3t. We us=d the starch 3gZ3r 35 the cifferents
=cdium, 2nd after we inoculated this piate, incubzated at the required tempersture,
and flcoded the growth with iodine it was evident that the hydrolysis of starch was
present in our sample. The gram stain was 2 simpler 1251, wes inoculated the siids
and followed the correct procedures to come to the final concdlusion that our root
sampée was gram positive. Finally, in our motility test, we found there to be motility
mm_ i ekt bl el < o158 i W S o -
Thers iz 2 symbiotic relationzhip betwsan plants ar.d microorsanisms which help them medium.
devslop the structure and funcions nasdad to survive. The plant microbiomes ars va
diverse but our mam focus in our ressarch iz Nitrogen Fixers. Nitrozen is a cucial a]e:nex:'.
to help promoets plant srowth 2nd production Now nitrogen fxer’s car be found ir most
plants while othars collect this zas throt 2ir and store it in their roots

Our focus is or a rubbear producing shrub whick produces nitrogen Sxinz bacteria to

srow. This skrub is c2lled D. argantatum Scientific nama, Genus: Parthenium, Species:
sntature 2lso knowm 23 “guzvule™ Tha spacimenr was collacted ffom the U S And Land
Agricultural Research Centsr in Maricop2, AZ where we had the pleasurs of mestins Diaa
Els}'.ikhz 2 research 2ssociate from the Univearsity of Arizona We cellactad root sampl
d zoil zamples f:o:n fifty perceanmt and khundred percent shrubs Tha percens

the amount of water that the rows of guayule shrubs wers giver We collected samples
from tha rhizos, p}' 2re to kopefully find nitrozen fixing bacteriz. Tha rhizesphers is vary
imporant to the plant since it contzins srowth promoiing rhizobacteria 2round the root and
sollclosastto Xt The test we conductad included-Colory Characterization , Gram Stzining. Catalase Test,
Our methed of collaction mvoelved a;epnc techrique o collact our spacimen n itz Alotility 2nd indole test in SIM Medium, Starck hydro s in Starch 2zar We IS
purs:s: form to 2void cross contamina r. At ths I2b we ran several different tests and madiz to kelp anrick ths bacteria and srow mors colons:
Fusther biochexmczl tand D 2nalysis is peaded to confirm the idemitv ofouwr N

of differame 2zarto cultivats moacroersan: = from our

mples witk the dilution mathod on 50% soil

]:\12 =d our 5“—:121_!'. on 2 san

fxins microbes

zamples. We originally staread 1o t2s1 soil 2 \ e adl B ;,
S s AN aaten £l mav +h This lead us = o Ve 100° SRS 0 rape2t our .zpvu::e:‘;. identify ~t:o==n fixins zenes 2z well 25 compars with other
ut we did not sw ally have zrowth This lead us o begin tests on 10076 root s:amples known microbes

The nitrozen fres madium was usad to plats 100% root We kad
meaningz that this iz 2 mirozen fixer. We al:zo fourd red shapad microorzan:s:
our braak through finding after many other tasts.

Methods and Materials

- Blus C2p mbs kelds 45 ml totzl 12 centimaters 14 09=rams empty container

- Blu= czp mwbs wat 'm vri' a'_l the soilin t:'-‘ conmamer 3816

- Zemec ou: way n'e.=h: purs waizht of soil 1= 2 020

- Place tube in vonex mixer W= izolatzd the bacteria from the s0il of the zuayule - L

- 1000 Micrometer pipat 100 iz the measurement the pipat should ba placed on farther processinz. The results of this project are incorcl

- WWe used the pipet to t2ke cut Iml for each dilusion 10-2 up to 10-2 sived the datz in rezards 1o idenuiving the baciesia Sacteria that ars kno

- Root:s wers measured from 1-2cm lenzth can increases the abilites ofths P-d‘—-
= 0 conver: inert mitroZen Zas into 2

< ba-t_r 2t 2r2 Xkrown nitrogsn Sxers

2nd engineering snvironments inwh =v will prozper. the use of artificial ferwlizers

c2n be dacreased which will be helpful to peopla and ths envirorment

owth on this madhum Regarding experimental :!roc—du' and :amplirz . Maybe for the soil v'm'c't:: w= neaded 2
ck was larger quantity of of warer Also l=s: dilud
only 6 dilutions w-ragi ofl ‘f‘ dz 1I‘T'f"l th2t way we =till had product in the w2 [;' dlaton

th2: wea conductad tests on
Ifwe= isolate N fixings bacteria and ars able to characterize tham proparly our next step:
1d be to consider uzins them 2: biofertilizers to improve 30il guality 2round Guayuls

After having 2 totz2l of © dilutions we plated s2ck dilution or white 2;
Actiromycets [zo0lation 2zar on dilutions numbers 10-2, 10-3, 10-7

References




Amazon Prime: Research Journal into Antibiotic Producers of The Amazon Rainforest

Bohden Lomahquahu, Dawn Burress, Erich Ludwig, Hai Lam, Sabrina Griffin
BI10205 Dr. Saroj Chirravuri

Introduction

Aztdnotx reststarce hat Deen oo ever-incresurs workiunde
Aleomra ot loog after Penalic was dscoverad jess tan a
cerrary ago Pemnlim repcesared the cinolosucal temakthvoast

2t lod 2 the exponential srowtd of acshione research and was
=corpesated @m0 medicinal pracices. Simoe then, it has saved
miihors of Ives and rarsformed $e healthoare sysaam around the
glode Unforamaely the pumse and ovenme of seeinotcs have
Greaned A VEY rEl aDS present Canper. 35 ressSance to Teat
muindras-reg ot tacena has been 2 sy case of deadly
Beadd compbcanioms

Background

Process Soil Samples

Aler collecmns sof samuples. we decided o &iuge oras .n.-,u'n
gt a2 _.L.xx:v-"u‘n:-w-n‘. We labeled 6 o
1O+ 1o £0~+ wiels addins & m_or:nm'ké.!_z.ai_‘e
of solugor Som e angmel sod sokron and addad 2w 2 10
aopi Repet s oep b gab 1.0 =i of caple Som the
previous robe befors mevies 1o the nexr tede and AT WAV chanse
popeTie:

Afier 2l rubes e done a=d Slled wadh &iawed wohxion we pabbed
NA plass and placad .n'.Lo solmmon ox the NA plares Wa wsad
a speeader to sread oot the selunos and incuhate the piates a1 37
Calsius fSor at Jaase 24 houn and waxch for prowth

Afer revammng w2 Sound ther= was zeso Zowth on owr four plares
We decadad o repeas fes process and oy agam As we wamad and
ox e plares were ready we bad Soumd worme gowth cu wome
pares

To 3 end The Tizy Ea® pwoject mas laanched i 2012 with e poal of posentially Sading sew msbioty groducmg wactodes Son: srownd
Se world. bur also % suEag= 2 new pEmamaton of DECOTRDEY sTdents m 3 Izt jor e S0NMOT 10 2 presens ;d Sowang heut ok Mz

=al

2019} In corpuncoes with The Tory Earth preject our Siclogy 205 ciass a1 Gatewny Comourery Colless bos unloed our recensly
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Images from Fall 2023 CURE

» Soil samples were diluted and plated.
» Microbes were patched and saved for testing

» Microbes were patched against safe relatives
pathogens to look for antibacterial activity

» Biochemical tests are in progress to help
identification.

» Prospective samples will be sent to
scientists to purify and characte




Bacteriophage CURE

a Science Education Alliance
(SEA)-

Phage Hunters Advancing
Genomics and Evolutionary
Science (PHAGES)

a Training funded by Howard
{-IHU m)s Medical Institute

3-year commitment
2 courses

Phage Dlscovery
Phage Genomics

Students get to isolate viruses
take EM pictures, isolate the DNA
and then sequence the DNA.

~

Welcome PHAGES Cohort 17!

Emory University
GateWay Community College
Indiana University-Bloomington
Maryville University of Saint Louis
Mesa Community College
Mississippi University for Women
Montgomery College
Phoenix College
Rowan University
Scottsdale Community College
University of Maryland Eastern Shore
University of Pittsburgh at Greensburg
University of Texas at Dallas
University of the Incarnate Word

/ University of Tulsa

3 Mt

B ==
(5 A58 B ¥ 5 o - CaesN . - S
I 2024 Phage Discovery Workshop A



Bacteriophage CURE

age Data

at PhagesDB.org g

|

Home  Phages  Hosts  Data BLAST  Publications  Resources  Software  Social  About

Type phage name Live Phage Stats

Search

Sequenced Phages

Actinoplanes
Recently Added Phages Arthrobacter 511
Mitchie Brevibacterium 2

MissRuth Corynebacterium 25
Curtobacterium 36

¢ : .
BabyPeach Gordonia 798
crobacterit 690

ChickenNuggie :

Mycobacterium 2462

Recently Modified Phages Propionibacterium 57

Bamb1

SmallDawg 2 T . § Rhodococcus 72
Like phages? Like quality education? —— ;
Chaewon The SEA-PHAGES program gives undergraduates a real, discovery-based research Bebad
experience in early college with the goal of creating lifelong scientists. Streptomyces 379

Phrampa
Tatracnhasra 1




How do the students find us- Student
Outreach

General Education Designations: SG

STEM CURE- no special

Class#  Location Delivery Dates Days Times Instructors Availability

[ f L]
I I I e I It I O I l O t I l I S WI I e I I 11748 GateWay In Person 08/19 - MW 9:30AM - S. Chirravuri Class Started

IE Bldg - Classroom IE- 12/1 10:45AM Contact Enrollment Services for Registration

students sign up.

® Costs include BIO Course Fee: $45.00

¥ Notes

Notes: In Person classes meet face to face on campus in designated classrooms at specified dates and times. CANVAS is used as the learning management system.

This class may also have optional in-person field trips as it has an undergraduate research component.

L] (]
M O r e a g g r e Ss I Ve I I I a r ket I I l g As a CURE*, this course provides the opportunity for students to gain valuable experience by contributing to an authentic scientific study. (*CURE=course-based

undergraduate research experience)
Class 11748 costs include BIO Course Fee: $45

o (]
a ro a ‘ I I W I t I I V I d e O S a I I d Lab Notes: Students enrolling in class 11748 must also enroll in the following lab
’ Class 11749 held Mon/Wed from 11:00AM to 12:15PM at IE 3207 (S. Chirravuri)
flyers.

We now have a note in the sigh up for classes that indicates

that these classes have special projects
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Student Outreach

Promotional Flyers

Posters and Testimonials

Scholarship Opportunities

Changing the offerings to courses that traditionally

have more enrollment.



Student Outreach

https://www.youtube.com/watch?v=wWclQZ
tCseO

CURE

Course-Based Undergraduate
Research Experiences

Fall CUREs

Three Biology courses in GateWay's Fall '24 schedule include unique, innovative opportunities for
students. These courses allow students to conduct original research on bees, bats or bacteria. Scientific

research experiences have been identified by the American Association of Colleges and Universities as
a high impact practice due to “evidence of significant educational benefits for students” Take advantage
of these educational opportunities and contact your academic advisor for more information.

ENVIRONMENTAL BIOLOGY GENERAL BIOLOGY (MAJORS) Il MICROBIOLOGY

1
MW 9:30 - 12:1

s s e
Saitaton o of DI
b

‘GATEWAY
e e s Tl b @ & courer | (7, MARICOPA
fane - AMARICOPA COMMUNITY COLLEGE COMMUNITY COLLEGES.

Warcopa Gl st g i dsmitr




Incentives for Students

$500 scholarship to take a CURE class (For the
CURE)

must write a letter about why they are interested
In undergraduate

research.

Must be Pell grant eligible.

Must have a certain GPA

Students can make the class an Honors class, and
get tuition credit.




Faculty Development and Growth

Skills

Training INn new techniques by attending workshops

Conducting workshops to train future faculty in logistics
of CUREs

Diversity, Equity and Inclusion in pedagogy
BRIDGE Academy

ALRISE Alliance and ALRISE grant

Culturally Responsive Pedagogy Workshop



SEA PHAGES Training

Three residential faculty, one adjunct and one lab
technician, 3 year commitment.

Learning the lab skills and bioinformatics at summer and
winter workshops .

Tiny Earth and SEA PHAGES have a lot resources, are
well-established, have databases, offer lab books anad
INnstructional videos, have communities of practice, office
hours etc. They also offer help with publication costs and
logistics.



Gateway Community College Initiative

BRIDGE academy workshops were a NSF grant funded
opportunity for colleagues to meet and analyze their own
bias, mindset and build an understanding of how to

develop more equitable teaching practices.

BRIDGE Academy

Inclusiveness In Curriculum

Building Relationships through Intersectional
Dialogue and Greater Engagement




ALRISE Alliance and Arizona State University

ALRISE is a five-year, $10 million cooperative agreement with the
Eddie Bernice Johnson National Science Foundation INCLUDES
Alliance to Accelerate Latinx Representation in STEM Education
(ALRISE) with Institutional Intentionality and Capacity Building for
Experiential Learning.

A Culturally responsive practices with experiential learning
programs that positively impact student outcomes.

1 Professional development, tools, and resources that infuse
Intentionality into experiential learning programs

1 A model and theory of improvement that accomplishes
INntentional acceleration and scale of Latinx representation in
STEM.



HSI Identity
and Intentionality
(HSI3) - 1. Rocha & M. Lopez

ALRISE Alliance Lead and Backbone Organization

Arizona State University

Advocacy and Policy
C. Vaningen-Dunn, A. Tanguma, S.McCabe, A.Key, LElIa7 N8 ENJele]! B SariTEE

|
Work-based Experiences WBE) Research & ==

Western Hub
Southwestern College

Regional Hub
Mourad Mjahed, Silvia Nadalet-Leads
Genesis Lastrella-Hub & EL Coordinator

|
HSI and eHSI Members

* Southwestern - CA

* Riverside City - CA

* San Diego City - CA

* (CSU San Bernardino - CA
e LA Mission College-CA

* San Joaquin Delta - CA*
e LA Harbor College *

* Network

& Industry Evaluation Team - i
B - S. Padilla & S.Zylstra & F.Herrera-Villareal & L.Arellano I
1
IRegional Hubs Manager, A. Tanguma-Gallegos | l ;
| | |
1
1
Southwestern Hub South Central Hub _Eastern Hub !
Phoenix College Palo Alto College Miami Dade College I
1
|
| I I |
Regional Hub Regional Hub Regional Hub |
-~ Adrianna Coronel, CJ Wurster-Leads — Katherine Doss, Erron Gonzalez-Leads - Diego Tibaquira,Niurka Goenaga-Leads = — =
Gabe Noga -Hub coordinator & Mayrismir Cordero-Hub & EL Coordinator Justin Estevez-Hub & EL Coordinator
Rosalind Cook -EL Coordinator
| 1 I
HSI and eHSI Members HSI and eHSI Members HSI and eHSI Members
* Phoenix - AZ 7 bam e TX_ * Miami Dade - FL
[ ] o
® Central Arizona - AZ eI Aol ¢ Indian River State - FL
® UT Dallas- TX

* Gateway - AZ
®* Northeastern lllinois - IL

e Laredo CC-TX Growth in FL, MD, NY, PR

® University of North Texas

* Arizona Western - AZ e Dofia Ana CC-NM
* ASU West - AZ ¢ Central New Mexico CC-NM
¢ New Mexico State University Arizona State
e Pontifical Catholic University of Lt
Puerto Rico Center for Broadening

Backbone Team Participation in STEM



ALRISE and PDSA

Regular meetings and communities of practice for
UREs as well as Service Learning -

Gave us tools to implement in the classroom to get past
deficit minded approach, verbiage in syllabus to be
more student friendly

Each college has its own PDSA -Plan Do Study Act
document.

Each participant has their own Reflexivity Sheet (Lopez
& Rocha, 2024)
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Attendees at the CRP training in May 202



Logistics
1 Have support from Division, Deans, VPAA and College
President.

d Risk Assessment may be an issue.

1 Have needed MTAs and other legal clearances for
research

1 IRB certifications and approvals

0 Communities of Practice Undergraduate Research
Across the Curriculum @MCCCD- To expand the cohort
of faculty offering equitable CUREs and t o support those
that already offer them.




Sustainability- Grants and Funds

Materials through the STEM CURE grant (NSF),
mentoring and a community of practitioners
Increased Course Fees (for labs) but mitigating via
OER textbook use.

ALRISE grant proposal in the works ($20K)

NSF IUSE grant proposal being considered.
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Future Plans

INNOVATE Bio - Attended conferences about what the workforce
of the future should look like and what skills students need
-State of the art lab skills

-Critical thinking and research skills

-Quantitative analysis and reasoning skills

College may offer AAS in Biotechnology.

Connections made with Cold Spring Harbor Labs scientists
Participating in CRISPR related grant out of Pike Peak College-
Creating CUREs in Gene Editing for all Students)



Closing the Loop

Identify anticipated / desired Design CURE curriculum with
CURE learning goals learning goals in mind

Identify if an assessment instrument / instruments
measure desired outcomes

Consider
What population was the Necessary time investment /
instrument developed on? ability to: administer, score, and
Does 1t match yours? analyze results

If existing instruments are not appropriate:

collaborate with experts to design a situated
assessment

Carefully interpret the results of assessment

Shortlidge & Brownell (2016)

Have not used any formal
Instruments of assessment
of Impact.

The methods of assessment
would have to be
appropriate for community

colleges and assess for-

a Content based
assessment

o Self Efficacy, Self
Confidence, Science
ldentity Impact



Student Feedback

Yes, | did find the research project | think the research project was interesting
interesting. | would take another class with when it came down to doing different labs
research projects. to see what bacteria would be in the soll,
we collected but the overall project had
me a little confused on certain things. |
wouldn't choose another class just have
more depth to the project.

The class project was a really good one, |
believe it should stay as the final project for the
future classes. yes!

The class research project has us working with
people from all over to try to find new
antibiotics, that's something that could
benefit everyone, that's really cool and exciting.

It was interesting, however, | would not
willingly choose another class with original

research projects

It had the potential to be but we were
informed that we were doing it just to do it
and weren't really informed on the
importance of the projects moving parts
which kinda sucked. No | would not do this
again.

It was interesting and | find that it can have
some real good meaning. You never know
maybe someone some day will find a
bacteria that produces the next new
antibiotic.




Challenges for Instructors

Lack of enrollment.
Misconceptions about
what the note on class
registration means in
terms of commitment.
Some students upset at
required group work.
Students expect structure
and predictability.
Some students do not
benefit because of their
end goal.

J

J

Planning and execution,
iterations takes time and
commitment

INnitial set up is
costly-Community colleges
have limited supplies and
equipment.

Sustainability and Expense-
Continued monetary support
for chemicals, equipment, etc.
How do we keep expanding on
the data we are collecting?
How to keep growing the CURE
and institutionalization.




Other Outcomes

Student Posters (at Arizona
Nevada Academy of
Sciences)

Students coming back as
peer mentors and tutors
Chance to continue their
work in future semesters
Students move on to other
CUREs

Resume booster

Chance to have their
bacteriophages sequenced
Publications

Names Iin databanks
Confidence to apply to
research based positions



Basic Guidelines for CURE creation

e Pick a high enrollment course.
e Plan around the competencies.

e Plan for appropriate assessment strategies. One size
does not fit all.

e Plan for contingencies and expense.

e IS It sustainable?

e Consider your own level of commitment.

o LOOK for partners. Look for buy in from the college.
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Resources To Help with Any Level of CURE Creation

2
e, CUREnet

Course-based Undergraduate Research Experience

CUREnet

Welcome to CUREnet!

Research experiences are thought to be pivotal in the education and professional
News and Tweets development of undergraduate science majors. Yet, there are many more

Submit News undergraduates than can be accommodated through traditional research internships.
In order to meet the demand for undergraduate research experiences, faculty have
developed projects that engage whole classes of students in addressing a research
What is a CURE? question or problem that is of interest to the scientific community, dubbed "Course-
based Undergraduate Research Experiences" or CUREs.

Newsletters

CURE as Pedagogy
CUREs for Research CUREs offer several advantages over research internships - they can enroll many more
students and they are accessible to all students who enroll, not just the few who stand

GURE Collection out in class, who are confident enough to approach faculty directly, or who have

CURE Sustainability personal or programmatic connections that help them get access to research.

Funding Examples CUREnet was established in 2012 to support networking among faculty developing,
Review of CURE teaching, and assessing CUREs, to share CURE projects and resources, and to develop
Descriptions new tools and strategies for CURE instruction and assessment.

Join the Community

CUREs News

See all News and Tweets »

Institutes

About CUREnet

« Hiring three (3) lecturer positions in
Monmouth University Biology Dept.
Monmouth University is seeking

CURE Collection » applications for three Lecturer

positions in the Biology department.

These positions are for the 2022-2023

academic year are two-year

appointments with the possibility of
subsequent multi-year
reappointments. Applications received
by June 30, 2022 will receive fullest
consideration. The search will be open
until filled.

CUREnet Information

serc.carleton.edu/curenet/

Navigating Research |
and Mentori

A Guide to Course-hased
Undergraduate Research

ISBN 978-1319367183

Current Status and Implementation of
Science Practices in Course-Based
Undergraduate Research Experiences
(CUREs): A Systematic Literature Review

Alaina J. Buchanan* and Ginger R. Fisher*
University of Northern Colorado, Greeley, CO 80639

ABSTRACT

A systematic review of the literature was conducted to identify course-based undergrad-
uate research experiences (CUREs) in science, technology, engineering, and math (STEM)
courses within the years 2000 through 2020. The goals of this review were to 1) create a
resource of STEM CUREs identified by their discipline, subdiscipline, and level; 2) deter-
mine the activities included in each CURE, particularly the primary components listed in
the CURE definition as well as specific science practices we identified as key to scientific
reasoning; and 3) identify the next steps needed in CURE creation and implementation.
Our review found 242 CURE curricula described in 220 total articles, with most described
in biology, although STEM disciplines, including chemistry and biochemistry, have begun
to publish CURE curricula as well. We also found that most CUREs include the primary
components. However, when we look at the specific science practices essential to scien-
tific reasoning, we found that these are less common in many CUREs and are implement-
ed differently. We encourage CURE authors to consider including these science practices
and potentially measuring their impact on student outcomes. The present work provides a
summary of the current published CUREs, their disciplines, course levels, primary compo-
nents, and specific science practices.

DOI:10.1187/cbe.22-04-0069



https://store.macmillanlearning.com/us/product/A-Guide-to-Course-based-Undergraduate-Research/p/1319367186
https://www.lifescied.org/doi/10.1187/cbe.22-04-0069
https://serc.carleton.edu/curenet/collection.html
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