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Introduction

* Overview of Microbiology 2+2 hybrid online
program

* Bootcamp Lab Model for STEM education —
Comparison of bootcamp lab to 16-week lab




OVERVIEW OF HYBRID ONLINE 2+2 PROGRAM
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2+2 in STEM

40% with a STEM B.S. have attended a community college

Community colleges serve the most diverse student
populations in the country

2-year to 4-year transition is challenging to analyze

Transfer gap is wider for underrepresented minority (URM)

students:

— > 50% of Latino 2-yr students are interested in 4-yr degree, but
only 6% earn complete within 6 years
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1st hybrid online STEM degree offered by a land-grant
institution

2-yr students transfer into 4-yr program without relocating

Courses, curriculum, and instructors are the same as on-
campus program

Began with Miami Dade College, largest minority-serving
institution in the country and expanded statewide

All lecture courses are online

ALL LAB COURSES ARE FACE-TO-FACE
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Fall enrollment Online MCB majors (N)
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Fall enrollment Online MCB majors (N)
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WHAT ABOUT THE LABS?
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CAN YOU TEACH THE LABS ONLINE?




Lab in a Box

Virtual/Augmented reality
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Benefits of face-to-face labs for online students

Admission to professional/graduate schools
Developed in collaboration with UF Medical Admissions

Data indicates that virtual labs and alternatives are
successful primarily as supplements

No studies indicate online labs as effective as F2F
replacement

Employers require hands-on lab
Experience with state-of the art equipment
Meet other online students

Meet faculty and advisors

Fieldtrips




Face-to-Face Paradigms

* Equivalent course accepted
* 16-week lab taught at another site




A Traditional Delivery of Microbiology and Cell Science Laboratory Requirements
On-campus students (MCB-UF & MCB-TR)

Principles of Microbiology 1 Advanced Microbiology

. Lab
(2 credits) (1 credit)
J

16 weeks — Spring L 8 weeks — Spring
or Fall or Fall

2013-2015 Bootcamp Delivery of Microbiology and Cell Science Laboratory Requirements
Online students (MCB-OL)

Principles Bootcamp
(2 credits) TAdvanced Bootcamp (1 credit)

|

L J L_J
11d 5d

C 2016-2018 Online-Bootcamp Hybrid Delivery of Microbiology and Cell Science Laboratory Requirements
Online students (MCB-OL) . _
I Principles Bootcamp (1 credit)

Lab Skills Online » Advanced Bootcamp (1 credit)

(1 credit)

16 weeks - Spring




Competencies & Skills Traditional

Scientific Thinking

Hybrid delivery

Online
Module

5-day
Lab

28. Ability to apply the process of science

a. Demonstrate an ability to formulate hypotheses and design experiments based on the scientific method.

b. Analyze and interpret results from a variety of microbiological methods and apply these methods to analogous
situations.

29. Ability to use quantitative reasoning

a. Use mathematical reasoning and graphing skills to solve problems in microbiology.

30. Ability to communicate and collaborate with other disciplines

a. Effectively communicate fundamental concepts of microbiology in written and oral format.
b. Identify credible scientific sources and interpret and evaluate the information therein.

31. Ability to understand the relationship between science and society

a. Identify and discuss ethical issues in microbiology.

Microbiology Laboratory Skills

32. Properly prepare and view specimens for examination using microscopy (bright field and, if possible, phase contrast)

33. Use pure culture and selective techniques to enrich for and isolate microorganisms

34. Use appropriate methods to identify microorganisms (media-based, molecular and serological).

35. Estimate the number of microorganisms in a sample (using, for example, direct count, viable plate count, and
spectrophotometric methods).

36. Use appropriate microbiological and molecular lab equipment and methods.

37. Practice safe microbiology, using appropriate protective and emergency procedures.

38. Document and report on exoerimental protocols. results and conclusions.




HOW DO BOOTCAMP FORMATS COMPARE TO
TRADITIONAL LABS?




Bootcamp labs have higher enrolilment of URM students
than 16-week lab
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Two-thirds of Bootcamp students are female
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2018 Bootcamp
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Comparable Grade Outcomes between Traditional and 11-day
and 5-day Bootcamp Labs
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Comparable Grade Outcomes between Traditional and 11-day
and 5-day Bootcamp Labs

Lab Type Predictors of Course Grade?
-Traditional \/ GPA

| Bootcamp 2013 to 2015 -
Bl sootcamp 2016 10 2018 | | |Faditional/Bootcamp lab format

type

Type of student: on-
campus/online

Sex

URM/non-URM
- mm = e
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Higher GPA 9x more likely to receive an increased
letter grade

Letter Grade



Advanced Microbiology Lab as a

CURE

Identification of Tn insertion site in

/ S. aureus genome

Screen S. aureus transposon mutant library for virulence factor mutants

!

Compare intracellular
survival of wild-type and
transposon mutants in
endothelial cell culture

X |

Endothelial cell (HOST)

RNA isolation Gentamicin
¢ protection assay

to quantify

cDNA synthesis intracellular

¢ survival

Real-time PCR and analysis
of immune gene expression

Nested “arbitrary” PCR

e

Gel Electrophoresis to
check generation of PCR product

M

Flow cytometry
to detect host
cell death
< Gate: [No Gating]_
K

Bioinformatics (BLAST, etc.)
to identify gene disrupted by Tn




No difference in letter grade frequency between Traditional and
Bootcamp Lab
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No difference in letter grade frequency between Traditional and
Bootcamp Lab
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Question

Similar learning gains for Advanced Micro Lab

DNA (Absorbance) -

DNA (electrophoresis) A

Molecular biology (GFP) 4

Molecular biology (PCR)

Genetics (transposons) -

Immunity and pathogenesis

Phage -

Control (Biofilm) A

Average learning gains



QUALITATIVE ANALYSIS




Focus groups

e 2016 & 2018 Bootcamp students (Principles & Advanced lab)
* 9interview sessions, 48 students (37 online students)




Vital to the learning experience and to instill confidence

“hands-on is just extremely important. especially if you are going to go to
a field that the whole point of learning is having those practical skills. if
you are not in a lab, how are you going to learn those practical skills that
you are going to need?" (Principles, 2016)

“I feel like I’'ve got enough skills now that | can go and try to take up a
position in the summer in some sort of lab. | feel confident enough to do
that” (Principles, 2018)




Online course preparation facilitates success in bootcamp

“A lot of that stuff | did remember from just previously getting in there,
taking the online boot camp. So, | did not feel confused at all. | think it
benefit me quite a lot having gone straight from the [online] boot camp to

the lab.” (Principles, 2018)




"How does a compressed format compare to other 16-week
lab courses you have taken?”

Challenging but enhances the educational experience

Easier to maintain interest and motivation from start to finish.

Work in a “real-life” scenario, as if they were working on a lab, instead of
going to class. All the interviewed agreed that this format was a better
preparation for life, and for finding a job afterward.




"How does a compressed format compare to other 16-week
lab courses you have taken?”

Challenging but enhances the educational experience

Easier to maintain interest and motivation from start to finish.

Work in a “real-life” scenario, as if they were working on a lab, instead of
going to class.




"How does a compressed format compare to other 16-week lab
courses you have taken?”

“It’s almost like conducting actual research lab in which
you would be working on.”

IIII

ve actually learned better with it being so condensed”.




"How does a compressed format compare to other 16-week lab
courses you have taken?”

“It’s almost like conducting actual research lab in which you
would be working on.”

“I've actually learned better with it being so condensed”.




Conclusions and Broader Impacts

Bootcamps are a model of STEM education that:
Are comparable to semester labs in grade outcomes, learning gains
Can increase access and diversity
Can enhance the learning process
Manuscript is accepted

Suggests compressed labs may be more effective than semester
labs
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Supplemental Slides




Student/Instructor feedback drive the evolution

v'Online module prep + 5-day bootcamp is preferred by students

v Providing visuals, tutorials, and lab modules prior to lab (24/7
access)

v Providing 1-day break between Principles and Advance Micro
labs (5 days + 5 days)

v’ Student motivations vary and for many, bootcamp is the only
option

v'Hands on lab experience is appreciated by student body




Instructor perspective

Challenging, exhausting, need to be able to gauge students
progress, improvise and be flexible

How do you persuade instructors to do this? (hint: It’s more
challenging to have GTAs teach the bootcamps)

Benefit: teach in 5-7 days vs. 16 weeks

”1 would rather switch my semester lab for a bootcamp lab
anytime” (Monika Oli, 2018)




Logistics and Challenges

Student Cost to travel/stay in Gainesville

Student availability - taking PTO or leave without pay
UF Housing coordination

Lab timing/scheduling, teaching lab space

Need weekend lab prep staff

Exhausted and overwhelmed students (especially if they are used
to work at their own pace online)




Uniqueness of our program

2+2 transfer program and 1+1 hybrid bootcamp lab

Access to online tools before, during, and after = our own tools
(lab skills video, virtual field trips), subscription resources
(Gideon, Excel) and publicly available tools (Bioinformatics)

Expectation is to use resources, tools, critical thinking,
guantitative and analytical skills, presentations

Opportunity for interaction, teamwork, networking with students
and faculty
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Figure 2 Statistical Test Results (Advanced Lab)

Groups OR 95% CI p-value

R % Cl -val
0 95% C p-value Female Male

Non-URM URM

Student type Mean SD Comparison Difference 95% CI p-value




Principles of Microbiology Advanced Microbiology
Lab (N=209) Lab (N=231)
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Supplemental
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GPA is the best predictor of letter grade outcome
in the labs. Lab format did not affect performance

Predictor OR (CI) p-value
9.333 <0.001
GPA (4.52:20.8) (7.25e-9)
1.855 0.689

Lab format (0.144:63.5)
Student type: 1.217 0.708

MCB-TR (0.435:3.46)
1.272 0.877

MCB-OL (0.038:18.4)
0.460 0.042

Sex - Male (0.215:0.97)
. 0.685 0.333

Race/Ethn|C|ty - URM (0.319:1.49)

...what about Advanced lab?



