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The Challenge of Teaching/Learning TLC:
TLC is a complex system …in Orgo 1 Lab!
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Traditional Teaching Methods Fell Short
 Read lab manual Lab Techniques FREE eBook

Watch tutorial video

 Take online quiz 
(multiple attempts allowed)

 Take in-person prelab quiz*

*Deficiencies noted in Organic 1 & 2 Labs
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TLC Weakness Persisted at All Levels
Senior-level Organic Synthesis Lab (CHM 422L)
Final exam was a mock job interview (1999 – 2016)

“Using a 50:50 mixture of ethyl acetate 
and hexane, your spot has an Rf of 0.5. 

How would you adjust the solvent 
mixture to get an Rf of 0.3? Explain.”

< 10% of students gave perfect 
answers to all TLC questions

http://www.amtec.us.com/ via Flickr cc-by-sa-2.0

~ 0% of students were 
confident in TLC answers!
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Learning Goal: Inquiry-Driven Exploration
Students need to explore solvent effects by 
running lots of TLC experiments, but…
• Time in lab is severely limited
• Increased trials = increased costs, waste
• Who is analyzing/interpreting results?
o Prof./TA grading increases significantly
o Coaching is needed!
o Practice makes perfect permanent!
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Solution: Multimedia Learning Object (MLO)
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Advantages of TLC Simulator MLO
• Asynchronous activity does not use lab time
• Enables unlimited experimentation (now & later)
o Run multiple trials = quick, easy, and free
o Review for final, Orgo 2 Lab, research

• Feedback provided along the way

Initial launch was…underwhelming.



9

Provide Worksheet to Maximize Learning
Guided inquiry is 
efficient, provides 
structure

Student comes away 
with study guide
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Challenge #2
Extraction is a
complex 
and dynamic 
system…
in Orgo 1 Lab!
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Raise your hand if you’ve witnessed:

• Student tries to drain stoppered funnel 

• Student has discarded the wrong layer 

• A sep funnel does not have two layers 

• Student has added drying agent to the 
combined aqueous layers 



#1  Place funnel #2  Close stopcock #3  Add aqueous

#4  Add ether#5  Place stopper#6  Remove funnel

#7  Shake funnel #8  Vent pressure #9  Place funnel

#10  Remove stopper#11  Drain aqueous#12  Label aqueous

#13  Drain organic #14  Label organic Next steps??

First extraction requires an exact sequence of 14 steps!
If “Extract with Ether” is in Procedure…
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Pre-lab Prep:
Extraction Simulator 
MLO

• Student clicks to step through the extraction sequence
• Each step is animated with cartoon graphics
• Each step includes an explanation (what’s happening?)

Step 5. Remove the stopper and wait as the layers fully separate.
Note: If the layers fail to separate, an emulsion has formed. After thorough mixing, each solute will be partitioned (divided) between the aqueous and organic 
layers. In general, organic compounds prefer the organic layer. Salts and highly polar organic compounds prefer the aqueous layer. Learn more about solubility.
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“Extract Three Times with Ether” 
Animation Continues

A single click 
by the student 
launches entire 
2nd extraction 
sequence.
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3rd Extraction Sequence

Navigation options
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Overview of Final Workup Steps

Click on each 
to learn more
• Wash
• Dry
• Rotovap
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Worksheet = Guidance + Skeleton Notes
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Walk-through 
Videos on YouTube

https://www.youtube.com/@ChemistryConnected/playlists

31K views

36K views
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TLC Tutorial (YouTube playlist)
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Extraction Tutorial (YouTube playlist)
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Acid-Base Extraction Tutorial



Cal Poly Pomona MLO Library
THANK YOU to CPP 
eLearning & CAFE

Thank you! Any Questions? lsstarkey@cpp.edu

TLC video 
(YouTube)

Extraction video 
(YouTube)


