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An Important Distinction

Early March 2020 = “The Pivot”
A quick move to remote instruction necessitated by the 
Covid-19 pandemic meant to last a few weeks

Fall Semester 2020 (beyond?) = “Remote Instruction”
A multi-month solution to a need for safety on higher ed 
campuses

Goals for this session concern Remote Instruction



Proposed Learning Outcomes

1. Familiarize newer faculty with their options regarding 
remote lab instruction.

2. Challenge the assumption that 100% of lab instruction 
must be face-to-face and in-person.

3. Leverage the specific learning outcomes you have for 
laboratory activities.

4. Call attention to ACS CPT role – Chair’s statement.

Current perspective shifts in Chemistry Ed.



Rely on Your Lab Learning Outcomes

• To write these, you need to think about what you 
want your students to do with their knowledge.

• “Getting in the lab” is not an outcome

• What is rigor to you? What are reasonable 
expectations, esp. in light of global pandemic?

Spend time thinking now, versus repairing later



Resources for Learning Objective Design

Chemistry-specific 
practices identified by the 
NRC report Beyond the 
Molecular Frontier:

• analysis
• modeling
• synthesis
• transformation

National Research Council. Beyond the Molecular Frontier; 
The National Academies Press: Washington, D.C., 2003.

National Research Council. A Framework for K-12 Science Education: Practices, Crosscutting 
Concepts, and Core Ideas; The National Academies Press: Washington, D.C., 2003.



More Questions About Lab Course Outcomes

Uncertain times call for abbreviated measures

• What do you know about your population of 
students?

• Majors? (esp. w/r service vs. majors)

• What does your experience tell you that your 
students REALLY need to know?



CHM 2250 Outcomes Map Fall 2019
As students progress through the course, they will be able to…

Conduct themselves safely in a laboratory
setting where volatile organic chemicals
are used and stored.

Construct and maintain a professional
laboratory notebook.

Properly practice and apply the principles of
VOC safety and organic lab techniques

Work effectively with a partner toward a
common lab objective.

Perform basic organic chemical lab
techniques, such as distillation, TLC,
extraction, washing, recrystallization and
melting point analysis.

 Understand and continuously utilize the safety regulations 
specific to labs with volatile organic chemicals (VOCs) present

 Identify the name and appropriate use of organic chemical 
glassware and equipment, especially a seperatory funnel

 Recognize and locate safety and waste equipment in the lab

 Organize pre-lab data in a lab notebook

 Record real-time data during lab experiments and reflect 
meaningfully on corresponding conclusions

 Evaluate lab partners using an established rubric which involves 
marks for punctuality, willingness to learn, willingness to teach and 
safety

 Set up and correctly execute a simple distillation experiment to 
determine an unknown liquid’s boiling point and use a rotovap

 Analyze organic compounds by polarity using the elution and 
visualization methods of thin-layer chromatography (TLC)

 Separate organic compounds through liquid-liquid extraction and 
washing, both neutrally and reactively

 Purify organic compounds by recrystallization and vacuum 
filtration while confirming purity by using melting point analysis

Effectively explore the principles behind
observed organic chemical phenomena.

 Distinguish the supramolecular interactions (SI) theoretically and 
the effects of SI (polarity, boiling point, solubility, melting point) 
practically

 Employ the entire complement of lab skills learned to perform an 
organic synthesis, along with the introduction of syringe use, solid 
drying agents and percent yield



“Chemists can no longer afford to believe that the 
importance of teaching laboratories is a truth we hold 
to be self-evident. As scientists we must support our 

research claims with evidence. Our claims about 
student learning require this same standard.”

S. L. Bretz

Re-examinations of Laboratory Learning

J. Chem. Educ. 2019, 96, 193-195.



“I never said lab experiences 
were unimportant or not worth 

the cost. Instead chemical 
educators don’t have sufficient 

evidence to defend the 
importance of general 

chemistry labs when faced 
with tough questions about 

where to cut costs.”
S. L. Bretz

Actively Re-examine Laboratory Learning

Chem. Eng. News. 2020, 98 (18).



Do Students Need To Be In The Lab?

• Modern medical training
• intramedullary nailing of a tibia

J. Surg. Educ. 2020, 77(4), 969-977. 



• Chemistry
• IR Spectroscopy in Organic Chemistry I

There is little reason to believe that learning can’t
occur outside of a lab environment.

J. Chem. Educ. 2020, 97, 258‐262.

Worksheet Delayed Quiz

Do Students Need To Be In The Lab?

https://sites.google.com/ncsu.edu/ncstatevrorganicchemistrylabs/home



Reality Check: Students May Not Be In Lab

Questions to ask yourself yesterday…

• What is replaceable? What is not?

• What about fundamentals, like safety?

• How can you use scientific principles to maintain 
continuity?

What makes a lab course unique?



What Is/Is Not Replaceable?

Can best be taught
face-to-face

Can best be taught
remotely

Results From Your Presurvey

A continuum of lab course learning outcomes

dreamtime.com



Your Data

Results From Your Presurvey



Find the Happy Medium

The Positive and Negative of the Continuum

Cranky
peeps decide to a 

poor job on 
purpose

Stay up 24-7 for 16 
weeks

Balance work input 
to course

vs.
What’s best for 

students
vs.

pressure from 
colleagues/admin



The Online Lab Motif

• Recall reality check: sometimes you have a say in 
this, sometimes you do not

• “Not the best” instruction will win over poor or no 
instruction at any time

Opportunities for pedagogical innovation



Online Lab Motifs

• Immersive (virtual reality) vs. non-immersive 
(navigate a POV screen)

• Remote kits (kitchen chemistry), computer 
simulations (point and click, PhET simulations)

• How to scaffold engagement? i.e., watch video is 
not the best, so combine with reflection

Many choices – Time? Talent? Treasure?



Resources are constantly being developed! 

curated list of remote teaching resources by Stacey Bretz: http://chemistry.miamioh.edu/bretzsl/

https://www.beyondlabz.com/ https://phet.colorado.edu/

https://www.youtube.
com/watch?v=TyT0j3
ytNjY&t=1s



News from ACS Committee on Professional Training

“What are those other folks doing?”

• Chairs’ meeting Weds. 29 July 3-5 pm EDT

• Inquire with your Chair as to whether they are 
going, possible proxy

• Statements regarding the winter/spring pivot and 
chemistry instruction moving forward at acs.org

https://www.acs.org/content/acs/en/about/governance/committees/training.html
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