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It’s an Endeavor – Microbiology Labs @ UF

13
New Graduate students per year 

3
Levels of microbiology labs 
(MCB2000L/3020L/3023L) 

25
Section of Microbiology 

Labs (n=36) 

>200
Undergraduate Teaching 
Assistants/year

>900
Microbiology majors in 2 colleges 

>2500
Student benefit/year from 
UTAs assistance

>50,000
Agar plates made in house
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Microbiological	tools

Microscopic	techniques
Gram	stain
Aseptic	technique
Isolating	pure	cultures
Pipetting
Dilution	series	and	bacterial	
enumeration
Growth	curve
Lab	math,	computer	skills

Identification	- Diagnostic	microbiology

Selective	 and	differential	media
Growth	conditions
Biochemical	 test
GIDEON
16s	rRNA PCR
Bioinformatics
Transformation	pGLO
Antibiogram
Immunology	(ELISA)	

Applied	Micro	and	Global	issues

Combatting	microbes
STD	ELISA– Outbreak	simulation
Drug	resistance	- MRSA	screening	
Parasitology	– fecal	float
Water	problems
Fermented	foods	
Food	microbiology

Week	1-3 Week	3-6 Week	7-15

Poster	presentationStudent	 Initiated	Research	Project

Microbes	in	the	News	– Public	Health	Presentations

Unknown	Project

Electronic	Laboratory	notebook	 (ELN)

M
idterm

	Practical	Exam



Our Microbiology Lab 
Curriculum includes….

• Inquiry-based modules
• Active Learning
• Interdisciplinary
• Communication Skills
• Heavy use of Technology 
• Bioinformatics foundations
• Research-Based Learning 
• Independent Research Projects

• Global Understanding
• Sense of Community
• Creativity
• Career preparation
• (Field Trips)

Reinventing Undergraduate Education: A 
Blueprint for America's Research Universities Independent Research Projects

Public Health Presentations

Field Trips

Active Learning

Food Lab

UTA

https://eric.ed.gov/?id=ED424840


https://digest.bps.org.uk/2018/05/04/learning-by-teaching-others-is-extremely-effective-a-new-study-tested-a-
key-reason-why/

“assess the importance of retrieval practice across a 
variety of teaching scenarios and activities.”



Other models to prepare TAs for teaching?
Learning assistant model (Colorado) https://www.colorado.edu/program/learningassistant/
Learning assistant alliance https://learningassistantalliance.org/
Adaptations: UF and many others universities - ZOO4936 Biology Education Seminar  
https://biology.ufl.edu/files/BOT4935-ZOO4926-Biology-Education-Seminar.pdf

Learning Assistant Model of Teacher Education in Science and Technology, NSF Grant, 2006, U Colorado Boulder

https://www.colorado.edu/program/learningassistant/


Teaching Assistant vs Learning Assistant
Help teacher teach

Helps student 
learn

MCS UTAs 
Teaching Team

Learning 
Assistant

Teaching 
Assistant

Our integrated model
• Student Teacher

• Educator 

• Subject expert

• Motivator
• Evaluator

• Listener

• Mentor

• Facilitator

• Counselor (through guidance and training 
TA's can identity changes in student behavior 
and notify someone)

• Role model (mentorship)

• Share Enthusiasm

• Self Discovery

• Apprentice

Teaching is an art 
and science!



1st year PhD students 
in MCS

• Take classes
• Rotate in research lab
• Teaching assistant for 2 

lab sections



GTA UTAs

Prep room 
staff

Lab 
Coordinator 

(faculty)

TEACHING 
TEAM

Teaching assistants help microbiology students enter their 
data into their computers during a lab….. 
https://www.gainesville.com/news/20190204/uf-faculty-hiring-push-remains-on-track

Help à Support
Teacher student relationship:
Peers of students à Trust

UTA

UTA

Team à Backup
M

ission 
à

Support

Mentor

Collaborate

Fe
ed

ba
ck

Student engagement

we strive to provide students with the best learning experience.



UTA Rules …...

…….to comply with federal, state, 
and university regulations, their 
roles must be carefully restricted 
and supervised……

http://fora.aa.ufl.edu/docs/38/2012-
2013/UG%20TA%20Policy%20082812.pdf



So you decided to 
become a UTA for 
Microbiology Labs……
• Prerequisites

• Requirement - Expectations

• Application process (online app)

• Selection process

• Class registration (MCB4934 supervised 
Teaching) – or volunteer

• Canvas course

• TA workshop (2 days)

• Lab duties
MCB4934 Supervised Teaching (1-2CR) 
Supervised undergraduate teaching assistant will be part of the 
dedicated MCS teaching team to enhance the high level of 
instruction in labs, lectures or online courses. This opportunity 
provides advanced students with instructional and leadership 
experience valuable for their educational training and future 
careers.

PREREQUISITE
You must have taken any of the microbiology lab (MCB2000L, 
3020L, 3023L) – and should have enjoyed the experience …..

Application process

TA positions will be filled on a first come first serve basis – so sign up early.

….sorry, we are already full…….



Evaluation of Learning

Activity Types Percent of 
grade

Attend workshop prior to labs and complete 
online training

10

Punctuality and attendance of labs 10
Execute lab responsibilities and follow dress 
code

20

Execution of assigned tasks like grading, 
communication with GTA/students, office 
hours

20

Anonymous student and GTA feedback 
(numerical value from Qualtrics survey)

10

Teaching Module 10
Teaching ePortfolio and reflection 20
TOTAL 100



TA workshop 
(2 full days 

for GTAs and 
UTAS)

Introductions –
bonding, get to 
know the team

Teaching 
philosophy

Lab safety and 
resources

Guest speakers: DRC, 
you matter we care, 

graduate school, 
chair

“Seasoned Tas” –
share experience

Good/bad TA 
activity

Team building 
activity

Canvas and 
training time

Lab orientation –
stock room, 

instrumentation, 
logistics

Hands on training 
lab math, 

microscope, …….

Debrief and 
support



What 
makes a 
bad TA?



GTA –
weekly 

meeting

Review upcoming teaching material, refresh 
experiments

Discuss students issues

Active learning strategies

Professional development

Moral support - mentoring



UTA - GTA 
online class -

semester

TRAINING –

DECISION MAKING

PROFESSIONAL 
COMPETENCIES

USE 
INSTRUMENTATION 
AND EQUIPMENT

TEACHING TIPS & 
EXPERIENCE (PEDAGOGY)

ELEARNING PLATFORM 

CANVAS AS 
INSTRUCTOR

MENTOR 
ACCOUNTABILITY

E-PORTFOLIO –
TEACHING REFLECTION

CREATIVITY

MENTAL HEALTH 
AWARENESS

QUANTITATIVE SKILLS GLOBAL APPLICATIONS REAL LIFE APPLICATIONS TECHNICAL SKILLS



Professional 
competencies

• Communication (oral 
and written)

• Teamwork and 
interpersonal skills

• Leadership
• Creativity and problem 

solving
• Professionalism and 

productivity
• Global perspective
• Motivation
• Empower others
• Manage change
• Interpersonal awareness

• Collaboration
• Information Gathering
• Analytical Thinking
• Conceptual Thinking
• Strategy
• Technical Expertise
• Initiative
• Innovation
• Decisiveness
• Self Management
• Thoroughness
• Flexibility
• Stress Management



Research vs. Teaching Experience

Research Teaching
• Patience 
• Adaptability
• Imagination
• Teamwork
• Risk Taking
• Constant Learning
• Communication
• Mentoring

The Undergraduate Teaching Assistant Experience Offers Opportunities Similar to the Undergraduate Research Experience (JMBE 2009)

•Report writing
•Data collection
•Analysis of information 
from different sources
•Finding information off 
the internet
•Critical thinking
•Planning and scheduling
•Critical analysis

Professional 
Competencies 

for 
Researchers

https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3577154/


ePortfolios

Teaching Assistant 
Experience

UF
Quest 

http://undergrad.aa.ufl.edu/uf-quest/
http://undergrad.aa.ufl.edu/uf-quest/


ePortfolio à
Teaching 

Reflections

Sierra  https://sierrablashock.wixsite.com/mysite
Danielle https://danichism.wixsite.com/teachingportfolio
Cole https://coleferguson317.wixsite.com/eportfolio

https://danichism.wixsite.com/teachingportfolio






Study in progress:
Invigorate the teaching assistant experience  approved as IRB201900858
Collect data on teaching experience for future career preparation and grit development



How to pass on 
MY teaching 
philosophy?
UTAs help significantly to pass on 
my teaching philosophy to GTAs 
because they have taken the labs 
before

unique style, philosophy, and method of teaching



UF is #8

• The student-faculty ratio at 
University of Florida is 19:1, 
and the school has 48 
percent of its classes with 
fewer than 20 students.

• …...NOT in most STEM 
undergraduate classes



…..but UTAs are NOT 
officially counted to 
improve the ratio

Our student 
instructor ratio is 6:1 
in the microbiology 
lab



“The TA experience 
can be an 
outstanding way to 
learn the art of 
teaching and to 
have a positive 
influence on many 
students” 



I get feedback, 
inspiration and new 

ideas from UTAs

Teaching is a 2-way street

Letter of Recommendation



What I tell my UTAs……

our program would 
not function without 
them!



Questions



Invigorate the undergraduate teaching assistant experience 

Monika W. Oli*, Department of Microbiology and Cell Science, University of Florida
Amanda E. Ojeda, Department of Microbiology and Cell Science, University of Florida

(poster or oral presentation)

Inquiry-based laboratory curricula employing active learning strategies have proven to enhance deep learning, learner-centeredness, 
and critical thinking. However, it demands a very different teaching strategy and also more one-on-one engagement between the 
students and the instructors. Per semester, we offer ~25 lab sections, made of 36 students each, to over 40 majors on campus which 
demands considerable student-instructor ratio (~ 6:1) and adaptability to meet the needs of different students’ backgrounds and 
educational pursuits. In order to effectively teach these modern, cutting-edge microbiology labs, we have established “Teaching
Teams”, consisting of graduate teaching assistants (GTAs), undergraduate teaching assistants (UTAs), and lab management. To 
formalize this approach, we have developed a curriculum that further enhances the UTA’s experiences by training them in scientific 
and professional competencies, familiarizing them with the use of instrumentation and advanced technology, helping them develop 
interpersonal skills, and enhancing their teaching aptitude through classroom experience and online modules. The culmination of the 
semester is the creation of an ePortfolio with a personal reflection on their teaching experience. UTA contribution to the teaching team 
heightens the students’ laboratory experience by providing individualized support throughout the learning process and creates a more 
nurturing atmosphere. This multidimensional teaching experience positively impacts the UTA’s future profession through the 
development of lifelong skills not obtained in a traditional student role. Our UTA opportunity makes students more empowered and
competitive for STEM graduate and professional degree applications. 



The Ecosystem of teaching



Publish

• https://evolllution.com/attracting-students/retention/i-dont-care-
what-you-know-until-i-know-you-care-why-caring-campuses-retain-
more-students/

• Triplett https://evolllution.com/revenue-
streams/distance_online_learning/the-stem-education-landscape-identifying-
the-major-barriers-to-online-stem-degree-programs/

• https://er.educause.edu/columns/transforming-higher-ed

https://evolllution.com/attracting-students/retention/i-dont-care-what-you-know-until-i-know-you-care-why-caring-campuses-retain-more-students/


https://web.archive.org/web/20051228074200/http:
//www.visualbeing.com/category/presentation-facts/

The original labels for Dale’s ten 
categories are: 
Direct, Purposeful Experiences; 
Contrived Experiences; 
Dramatic Participation; 
Demonstrations; 
Field Trips; 
Exhibits; 
Motion Pictures; 
Radio; Recordings; 
Still Pictures; 
Visual Symbols; 
Verbal Symbols.







https://educateria.com/tag/conceptual-framework/



https://upload.wikimedia.org/wikipedia/commons/c/ca/Ed_Tech_Hegarty_2015_article_attributes_of_open_pedagogy.pdf


