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PROMPTS FOR DISCUSSION

6 prompts for discussion

- approximately 3-4 minutes for each

AARTHI ASHOK - NOV 202 3




PROMPTS FOR DISCUSSION

1. Most institutions integrate lab practicals into their Introductory Biology courses.
- Ifatan institution that has a standalone first year Biology course, do you want to speak to that model?

- Do you want to share the ratio of in-person to online labs in your institution (along with any changes in our “post”-

pandemic world)?

- How important is student writing (lab reports or other) in your first-year labs?
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PROMPTS FOR DISCUSSION

2. What is the main factor that determines the format (online, in-person), frequency (weekly, bi-weekly) and length (1.5
hours, 3 hours) of labs associated with Introductory Biology courses?

For example, enrolment, TA/instructor support and availability, teaching lab availability

Alternatively, what is the primary limitation determining how labs are delivered?
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PROMPTS FOR DISCUSSION

3. Does your institution have specific learning outcomes for the lab components of the Introductory Biology courses? If so,
how were these created (or revised)?

- Who is responsible for the lab component of the learning outcomes (faculty, teaching faculty, senior lab instructors, etc.)?

- Do you have specific assessments to check if these learning outcomes are being met? (e.g., lab exam?)
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PROMPTS FOR DISCUSSION

4. Many institutions have a dedicated first year course coordinator or instructor who coordinates the labs.

- If you are at an institution that has one of those and you think that model is invaluable, could you please speak to the

benefits?

- Ifyou are at an institution that does not have one of those, would you like to express your thoughts on that?
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PROMPTS FOR DISCUSSION

5. TA contract hours and how they are used varies widely between institutions. What are some of the pressing concerns
around this topic at your institution that you would like to discuss?

- Are TA hours effectively used vis a vis the learning outcomes?
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PROMPTS FOR DISCUSSION

6.  Who is responsible for re-designing labs at your institution and how frequently does this renewal happen at your
institution? What are factors that drive lab curriculum renewal?

- For example, task force or committee, individual lab coordinator/instructor, first year teaching team.
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UVIC : ONE MODEL FOR CHANGE

= Background:
- First Year Biology has ~800 students in Fall (Diversity/Evolution/Ecology) and ~700 in Winter (Physiology/Cell Biol)
= 32-40 lab sections with 24 students, one TA per section.
- first year eats up 38% of our TA budget, though only 20% of first year Bio students declare a Biology major.
- we graduate ~-200 Bio Majors per year.
- first year labs run weekly (3h labs/week for 8-9 weeks).
- TA-ships are traditionally 98h/section. Most grad students TA two sections.

- many TAs are senior undergrads or alumni, just under half are Biology grad students.
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UVIC : ONE MODEL FOR CHANGE

= First Year Lab Issues (in addition to logistics / resourcing)
- Morale: many grad students avoid TA-ing in first year program (many don't TA at all => TA recruitment problem).
- up to 40% of TA time is dedicated to grading assignments and reports (hard on TAs).
- many first year students complain about the emphasis on writing and are not well-prepared for this.
- TAs can struggle with grading assignments (many are non-native English speakers).

- the current model of our first year lab instruction has not been updated for some time.
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UVIC : ONE MODEL FOR CHANGE

® My Objective: reduce our TA costs (by 33%) (but remain open-minded about how to do this)
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UVIC : ONE MODEL FOR CHANGE

m  Strategy
i) See what other universities are doing (CCUBC survey), other UVic units, student feedback, TA feedback
ii) Strike committee of senior lab instructors, first year lecturers, other faculty to discuss the strategy.
iii) Broadly discuss various options or strategies:
- go to biweekly alternating labs, or shorten lab time to 2h, or cut some labs (fewer weeks)?
- self-paced labs with reduced TA presence?
- reduce writing and grading, and consider peer grading?
- move some modules on-line, self-paced?

iv) Give autonomy and decision-making to senior lab instructors who run the labs
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UVIC : ONE MODEL FOR CHANGE

= Challenges to making adjustments to first year labs
- long-time tradition of 'how biology is taught/learned’
- scientific literacy has been integrated into the first year labs, but is a constant challenge
- it takes a time investment to make changes, yet everyone is already very stretched
- expectation of 98h TA-ships in our department, no flexibility to date

- if we reduce TA hours, how will this affect our ability to fund grad students (and research labs)??
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UVIC : ONE MODEL FOR CHANGE

= Strategies for this year (gradual approach...)
- this term: experimenting with peer-grading and alternative options but keeping TA hours the same
- next term: reducing TA hours by - 25%
- strong opposition to reducing actual hands-on experience in labs (by instructors)
- shift grading to peer-grading and in-class grading, streamline written assignments
- less emphasis on 'writing’.

- maximize face-time with TAs (rather than written feedback)
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UVIC : ONE MODEL FOR CHANGE

= Preliminary Conclusions
- experiment still in progress, so fingers crossed.
- any change has to be a team effort, and not simply top-down.
- our current structure and work loads for lab instructors provide very little capacity to update and experiment

- scientific literacy is traditionally a big part of first year biology labs. Is this sustainable, or can it be done separately?
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OVERARCHING PRINCIPLES TO SUPPORT CHANGE?

® The intent of the Vision and Change conversations and national conference was to move
toward a consensus framework in the biology community that would be broadly
adaptable, given the unique structures, capacities, and constraints of individual life
sciences programs ... We pose these core concepts ... as a resource and starting point
based on the collective experience and wisdom of a broad national community of
biological scientists and educators.

Vision and Change in Undergraduate Biology Education: A Call to Action (AAAS, 2011, p. 11).
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https://www.lifescied.org/doi/10.1187/cbe.13-12-0233

VISION AND CHANGE

Table 2. Core concepts outlined in Vision and Change: A Call to Action (

1. Evolution

2. Structure and function

3. Information flow, exchange, and storage

4. Pathways and transformations of energy and matter

5. Systems

AARTHI ASHOK - NOV 2023




CONCEPTUAL
FRAMEWORK = THE Core concepts:
BIO-CORE GUIDE Evolution, Information Flow, Structure Function,

Transformations of Energy and Matter, and Systems

Vision
and
Change

Principles:
Common features of core concepts that
cross sub-disciplinary boundaries

Brownell SE, Freeman S,

Wenderoth MP, Crowe AJ. (2011)
BioCore Guide: A Tool for

Interpreting the Core Concepts

of Vision and Change for

Statements:
Sub-discipline specific interpretation of
core concepts for general biology majors

Biology Majors. CBE Life Sci BioCore Guide
Educ. 2014

Summer;13(2):200-11. doi:

10.1187/cbe.13-12-0233.

PMID: 26086653; PMCID:

PMC4041499.

Mol/Cell/Dev Phys Eco/Evo

Questions:
Specific questions
based on
statements

Assessment of
student understanding

e

Link to handout that lists this framework’s output for all 5 major core concepts for

Introductory Biology.



https://utoronto-my.sharepoint.com/:w:/g/personal/aarthi_ashok_utoronto_ca/ER5mqG0iAVVKnPIEgfnt-7MBoROAkjOCg3dZzI4ndOzIJA?e=NtN05G

AN EXAMPLE OF A LAB COURSE
SEQUENCE BASED ON VISION &
CHANGE PRINCIPLE

Guenther MF, Raimondi SL, Marsh
TL. A One-Year Introductory
Biology Majors' Lab Sequence
Incorporating Vision & Change. ]
Microbiol Biol Educ. 2019 Apr
26;20(1):20.1.11. doi:

10.1128/jmbe.v20i1.1636. PMID:
31160945; PMCID: PMC6508917.

Appendix 1: Lab Syllabus

One-Year Introductory Biology Majors’ Lab
General Biology I and II Lab Learning Objectives
Upon completion of the General Biology I & II Labs, students will be able to:

1. Apply the scientific method by:
e  generating novel hypotheses
designing and executing controlled experiments
analyzing data using appropriate statistical measures when necessary
producing graphs
reporting results in class presentations.

2. Demonstrate skills with metric measurements including, but not limited to:
e  making precise metric measurements
e using metric conversions to apply biologically relevant concentrations of solutions to a living system
e making molar solutions.

3. Successfully utilize a model organism as a tool for biological research by:
e utilizing aseptic technique while culturing S. cerevisiae
e  maintaining live cultures of S. cerevisiae throughout first semester
e performing multiple different experiments in the same system to demonstrate the three fundamental
properties of living systems (change, replication, existence)
e  maintaining live microcosms of freshwater crustaceans and annelids during second semester
e performing ecological experiments utilizing freshwater microcosms.

Each lab section will have a maximum of 24 students, with three to four students in each lab group.




SOME DETAILS...

®  Can yeast develop chemotherapy resistance in one semester’s worth of exposure?
= Different commonly available yeast strains purchased for student groups
= Build hypotheses on which drugs might be the most effective

®  Document weekly results and analyze/share data across groups

While the faculty were initially concerned that focusing on only one item in lab would make it “too easy,” instead we
found that the students ended the semester with a far stronger understanding of the scientific process than ever before.

At the beginning of the year, students were initially shocked, and even upset, when they learned that the faculty did not
know whether the experiment would be successful, but soon they learned to appreciate the realities of novel research,

where anything can happen.
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EQUITY-FOCUSED REDESIGN OF AN INTRODUCTORY LAB

= Killpack TL, Popolizio TR. An Equity-Focused Redesign of an Introductory Organismal Biology Lab Course To Develop
Foundational Scientific Practices. ] Microbiol Biol Educ. 2023 Jan 9;24(1):00213-22. doi: 10.1128/jmbe.00213-22. PMID:
37089216; PMCID: PMC10117108.

“Course design that scaffolds teaching of scientific skills through inquiry experiences can positively impact
experimental design skills and science process skills in introductory biology.”

There are publications that report on remodeling of lab courses (especially at the foundation level)

-allowing even a small amount of original experimental design work, which encourages students to take ownership of
their learning, can have huge benefits for all students

- engaging in and understanding the process of science in a course format sets up students for success in capstone

level, mentored research experiences.
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How do you think you might use the CCUBC
survey results and the published work we’ve just
discussed to re-design Introductory Biology Labs
in your department?




