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Ten Weeks in: Lessons Learned

* Investin an iPad (Apple Pencil,
Paperlike screen protector)

* Gradescope to manage student work

* Genius Scan to make PDF w/phone

e Use a headset (good mic, mute button)
* Get a good snipping tool (Snagit)

* Create a YouTube channel
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https://paperlike.com/
https://www.gradescope.com/

PLANNING for Remote/Hybrid Teaching

ACS Guidelines

 @Goal: be flexible and enable majors to graduate on time

* Proficiency with hands-on lab skills can be addressed in
creative ways (e.g., immersive face-to-face short course)

 Exceptions can be made to certification requirements

Focus on Student Learning Objectives (SLOs)
* All planning, all activities, all assessments guided by SLOs

Keeping students motivated (Motivate Lab training/resources)
* Growth Mindset — Purpose & Relevance — Sense of Belonging
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https://docs.google.com/document/d/123ST342PPSaV4-CLHHUU6Kh4_BkXiv15Cwj6q15cOmY/edit
https://motivatelab.org/overview

Building Community

Introduction video
* Introduce yourself, share your passion

Course Padlet ;"f‘* ,

e Students can introduce themselves ’
/2000

Encourage study groups AR

Welcome to Organic Chemistry

e Organic Learning Community (OLC)
o Offer credit for weekly report w/selfie pic

Foster communication
* Discussion boards, Discord, Google Voice https://discord.gg/m6gOWE
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https://padlet.com/
https://www.cpp.edu/%7Elsstarkey/courses/syllabus/syllabus3150remote.pdf
https://discord.gg/m6gQWE

Online Lecture Pros & Cons:

Synchronous
VS.
Asynchronous




Synchronous Lecture Delivery (aka Live Show)

Students can ask questions, provide feedback
YOU can ask questions
Breakout sessions for discussion, problem-solving
Builds community
Preferred by students: online overload, getting what you pay for
Disadvantages...
* Minimal student participation (Is anyone laughing at my jokes?)
e Students are reluctant to use video
* Can be exhausting
e Equity concerns (Always make recordings available!)
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My Online Classroom

Laptop
(Zoom &
Webcam)

iIPad (Zoom
& GoodNotes)
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How to: Teach Synchronously & DRAW Using Zoom
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How to: Teach Synchronously & DRAW Using Zoom
* Provide worksheet or skeleton notes as PDF

e ChemDraw, PowerPoint, Word

* Hand-written notes captured with Genius Scan
e Start Zoom session on laptop for best functionality

* Webcam for video of me

* Full keyboard for chat

* presenter tools easy to find/use

e can share screen to show LMS/websites/VitalSource text
* Join Zoom session with my iPad or phone and share screen

* Phone camera can capture you writing on paper

* iPad apps enable marking up PDF to work, annotate notes
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Active Learning: Worksheets, Clicker Questions...
https://www.cpp.edu/~Isstarkey/local

Library for Organic Chemistry Active Learning

Created by Laurie Starkey, Professor of Organic Chemistry at Cal Poly Pomona
To contribute materials, please contact Laune (and thank you!) lsstark

#*%2COQVID-19 & Remote Teaching Resources™***
Active-Learning Resources can also be found here: organicERs.org | MERLOT org

‘licker Questions:

Bonding/Structure, Acid-Base, Stereochem, Radicals, Substitution & Elimination Alcohols, Ethers
Nomenclature Study of Reactions Alkene/Alkyne Reactions & Epoxides

Lewis Structures & Line Drawings Chirality & Optical Activity Substitution Reactions (Snl/Snl) Alcohol Reactions

Resonance & Hybndization/3-D Z Nomenclature Elimination Reactions (E ) Grignard & Hydride Reagenis
Acid-Base S hemical Relationships Substitution vs. Elimination i Reactions
MO Theory Radical Reactions vdration of Alechols

Physical Properties Alkene Additions and Oxidation

Nomenclature Thermodynamics, Kinetics & Allcyne Reactions Svntheses Involving Alcohols
Sites of Unsaturation (DU) Reaction Coordinate Diagrams Synthesis Strategies (Klein Ch 11)

Conformations of Alkanes & Cyclohexanes FENEW**

Carbonyl Chemistry Alpha-Carbon Chemistry Conj. Systems, Aromaticity Additional Topics

Teaching Online Organic Chemistry “Labs” and Lectures:
Moving Beyond Survival Mode| 10/30/2020



https://www.cpp.edu/%7Elsstarkey/local

Why use video to supplement
Lecture and Textbook?
A great lecture can be great, but it cannot be...

PAUSEID a student needs to think
REPLAYEWD not grasped immediately ) N
REPEATERI exam review Note: this slide Is

CAPTIONEBnot just for the impaired!  from March, 2020
TRANSLATEInto another language

DELIVERERo a student who Is absent

(Fall 2020 update: to all students
because campus is closed!)
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Asynchronous Lecture Delivery (aka Videos)

* Works with student schedules
* More efficient use of faculty time
* Planned videos: professional, organized, good for future use
* “Flipped classroom”™ model - videos + problem-solving
* Asynchronous option must be available anyway (EQUITY)
* Disadvantages

* no real-time interaction

* Can’t build relationships

(faculty/student and student/student)
* Lacking a sense of community
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Making videos the old -fashioned way

* Record a presentation with video camera I W]

* Need tripod or videographer
(studio at your institution?)

* Pros

* quick & easy

* Instructor-student relationship
* Cons

3D sketch

P »l ) s36/29M1 < 0

* Limited (or zero) editing options Mo D2 e o S
* Poor resolution —"— = o o | table

Completing the Reagent Table for Organic Chemistry Lab Notebook
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http://www.youtube.com/watch?v=tIePKv0usH0&feature=youtu.be
http://www.youtube.com/watch?v=l6ZlkUDfkN0&feature=share&list=PLdOPTEqr0nSVtIWg32-HXpPXli7XoSF6F
http://www.youtube.com/watch?v=l6ZlkUDfkN0&feature=share&list=PLdOPTEqr0nSVtIWg32-HXpPXli7XoSF6F
http://www.youtube.com/watch?v=tIePKv0usH0&feature=youtu.be

215t Century lecture: transparent lightboard
* Present a lecture with
a “Learning Glass”
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https://youtu.be/LM-0t_VlTA0
https://www.youtube.com/watch?v=c79lrxj0pks
https://youtu.be/LM-0t_VlTA0

Camtasia: screen capture & video editing

* Uses screen capture (while recording voice) to make videos

* Great for demonstrating software
* PowerPoint integration

File Home | Insert | Design Transitions Animations = Slide Show Review  View Help

* Advanced editing tools (learning curve)

e Tutorials: http://tiny.cc/CreatingPedagogicalVideos

 Examples: tutorial and solved problem
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N1 /
e I N
-
_ | aadk

Next, heat is applied to the mixture which
*'is to be distilled. ® e AT

Distillation Tutorial
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http://tiny.cc/CreatingPedagogicalVideos
https://youtu.be/p5baAUhvlDI
https://youtu.be/bJGm8m-yrjc
https://www.youtube.com/playlist?list=PL14A62ADC4C1C73D1
https://www.youtube.com/playlist?list=PL14A62ADC4C1C73D1

iPad/Tablet Screen Capture

* Screencasting = records voice + writing

* Import slides/graphs/images for markup
* Export videos to camera roll
* Best stylus = Apple pencil

* Can be used during f2f lecture
(Airplay to project on screen)
and during Zoom meeting
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Apps for Screen Capture

Lecture-capture w/1iPad apps - can export videos to YouTube

Explain Everything Cyclohexane and Doceri Reagent Table

. . v -

SRS U I Completing the Reagent Table for Prelab
AlS() . positions: axial and equatorial = M NaNO, HOY = z
GO O dNO te S ‘.,\ ‘-\ Reagent MW Density Amount Mole Equiv. Remarks

L\ 2-bromoamiline 172 | 56
Sketchbook Pro //I o -
C1 (ag.) - . 50 ml. - excess  Coglosi
Screencast- — 0 I
O-Matic ‘ i e
|

This hydrogen is going to be pointing down
TO u Ch Ca st H and this hydroge:n is going to be pointing - —
And many more € > M @) 500/7:59 @& O[] | e At @ =
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https://www.commonsense.org/education/top-picks/websites-and-apps-for-making-videos-and-animation
http://www.youtube.com/watch?v=xYG2yVpKCls&feature=share&list=PLdOPTEqr0nSWoH4R27SDd8KNPEesyntKi
https://youtu.be/89vCLxekwWs

Thinking Beyond Fall 2020 - Sharing Your Work

* Private (LMS) or Public (webpage link, MERLOT)
* Maximum exposure: make a YouTube channel!

*Include captioning for accessibility (Hablas Espanol? Sil!)

* ChemistryConnected, created mn 2012, has over 730,000
views and over 1,500 subscribers

*Pre-lab tutorials, solved problems,demos ofhands-on elementary
school science activities

Over halfthe views have come from outside the U.S.
(200 different countries)

http://www.youtube.com/user/ChemistryConnected
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https://www.merlot.org/merlot/
https://www.youtube.com/watch?v=XJGiS83eQLk
http://www.youtube.com/user/ChemistryConnected

Create a YouTube Ghannel

Not buried in LMS,
so videos can be

accessed by your
students after

C u rre nt Created playlists — SORTBY

£l Educator.com online organic

VIDEOS PLAYLISTS COMMUNITY CHANNELS ABOUT Q

semester...

and by other

students around
Lab Notebook Drawing 3-D Sketches of Organic Distillation Tutorial TLC (Thin Layer Extraction Tutorial

th e WO rl d ' Molecules Chromatography) Tutorial

VIEW FULL PLAYLIST VIEW FULL PLAYLIST VIEW FULL PLAYLIST

FACULTY can e R WLI__ST | | VIEW FULL PLAYLIST
provide quality T -
content on |l

YouTube. G e

Resonance problems - set 1 Melting Point Tutorial Drawing Cyclohexane Chair Recrystallization Tutorial

Conformations
VIEW FULL PLAYLIST VIEW FULL PLAYLIST VIEW FULL PLAYLIST VIEW FULL PLAYLIST
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Teaching Remote/Hybrid “Labs”

Focus on SLO to plan activities
e Bas iC te ChIl lqu es HCS Pictograms and Hazards

Health Hazard

* Writing/Notebook skills

Py S a f e t « Carcinogen * Flammables * Irritant (skin and eye)
y * Mutageniclty * Pyrophorics * Skin Sensltizer
« Reproductive Toxicity | e Self-Heating * Acute Toxicity (harmful)
* Respiratory Sensitizer | * Emits Flammable @as | » Narcotic Effects

[ Ad V a n C e d t e Ch n iq u e S * Target Organ ToxIcity | e Seli-Reactives + Respiratory Tract

* Asplration ToxIclty * Organic Peroxides Irritant
* Hazardous to Ozone

* Spectroscopy Skt

* Working as a Scientist ,. sxpnmh
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Basic Techniques

performing a distillation
running a TLC
follow rxn progress by TLC

exploring TLC solvent combos
performing an extraction

acid-base extractions

doing a recrystallization

choosing a solvent for recrystallization
taking a melting point

taking a mixed melting point

refluxing a reaction

running a flash column

choosing a solvent for flash column

using a rotovap
using a GC

writing a scientific paper

writing an introduction/summary
maintaining a lab notebook
completing a reagent table

gathering SDS safety data
identifying/recognizing hazards
responding to hazards

minimizing hazards

operating safely in a lab

Teaching Online Organic Chemistry “Labs” and Lectures:
Moving Beyond Survival Mode| 10/30/2020

Student Learning Objectives
O-Chem Lab

Adv. Techniques

running a multistep synthesis

statistical analysis of experimental data
experence with computational methods
polymer synthesis, characterization

dry ice/acetone bath

working with a solvent still

air-sensitive reaction/syringe

vacuum distillation

natural product isolation

Spectroscopy

running an IR spectrometer
interpreting IR spectra
preparing an NMR sample
taking an NMR (60 MHz)
interpreting NMR. spectra
processing of NMR data
interpreting 20 NMR

MMR with impurities/solvents
MNMR of mixtures

C-13 and DEPT NMR

interpreting Mass spectra

21

Working as a Scientist

working with lab partner

working independently

performing variations of exp. (e.qg. kinetics)
modifying a given procedure

using a literature procedure
designing an experiment
determining a suitable rxn workup
planning a multistep synthesis
identification of an unknown
decision-making during procedure
dealing with unexpected outcomes

searching the literature

WILEY



Organic Chem Lab Learning Objectives

performing a distillation
running a TLC
follow rxn progress by TLC

exploring TLC solvent combos
performing an extraction

acid-base extractions

doing a recrystallization

choosing a solvent for recrystallization
taking a melting point

taking a mixed melting point

0
0
3
o
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L
o
0
-
Q
n
m
(u1]

refluxing a reaction

running a flash column

choosing a solvent for flash column
using a rotovap

using a GC

writing a scientific paper

writing an introduction/summary
maintaining a lab notebook
completing a reagent table

gathering 505 safety data
identifying/recognizing hazards
responding to hazards

minimizing hazards

operating safely in a lab

Opportunities to Meet

Fully met

- Partially met

Adv. Techniques

SLO not achieved

running a multistep synthesis

statistical analysis of experimental data
experience with computational methods
polymer synthesis, characterization

dry icefacetone bath

working with a solvent still

air-sensitive reaction/syringe

vacuum distillation

natural product isolation

Spectroscopy

running an IR spectrometer
interpreting IR spectra
preparing an NMR sample
taking an NMR (60 MHz)
interpreting NMR spectra
processing of NMR data
interpreting 20 NMR

NMR with impurities/solvents
MMR of mixtures

C-13 and DEPT NMR

interpreting Mass spectra

Teaching Online Organic Chemistry “Labs” and Lectures:
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Neglected SLOs

Working as a Scientist

working with lab partner

working independently

performing variations of exp. (e.g. kinetics) -
modifying a given procedure

using a literature procedure
designing an experiment
determining a suitable rxn workup
planning a multistep synthesis
identification of an unknown
decision-making during procedure
dealing with unexpected outcomes

searching the literature

WILEY



Student Learning Objectives O-Chem Lab

* OrganicERs.org Organic Education Resources Community

* Teaching Labs Remotely blog by Cathy Welder

* COVID-19 Resources webpage by Laurie Starkey

* Facebook Groups

* Strategies for Teaching Chemistry Online
* OrganicERs

Teaching Online Organic Chemistry “Labs” and Lectures:
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https://www.organicers.org/
https://www.organicers.org/?q=%3Fq%3Dnews/teaching-organic-chemistry-i-and-ii-labs-remotely-during-pandemic
https://www.cpp.edu/%7Elsstarkey/covid19

Options for At -Home Lab Activities

* Commercial lab kits: Holscience, Carolina

* Recrystallization of brown sugar

 Extraction (Brewing coffee? Salting out isopropanol?)
* Paper chromatography

* Shoebox polarimeter (JCE 2018)

* Cabbage dye indicator

Teaching Online Organic Chemistry “Labs” and Lectures:
Movi

g
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http://www.candyexperiments.com/2011/11/brown-sugar-no-more.html?fbclid=IwAR1FGw7w1ZizbvgzFmSRH_OJ3QGuPBuKXGITRMweWuqaacRFU2qit6a6PYg
https://youtu.be/_S17nMwZwe4
https://youtu.be/FqE9sLYubuw

Virtual “Lab” Options —Beyond Labz

* Simulated lab experiments
* Enables multiple trials
* Kinetic v. Thermodynamic control |
 VVary substrate, solvent
* Mistakes allowed (forget N, line?)
* Follow reaction progress by TLC
* Simple extractive workup
* Remove pyridine w/acid wash
* Analysis: IR, NMR, Mass Spec, M.P. Beyond Labz Worksheets
* S25/year, better aligned with 2" semester

Teaching Online Organic Chemistry “Labs” and Lectures:
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https://www.cpp.edu/%7Elsstarkey/local

Virtual “Lab” Options —Watch Videos

* Prepare notebook/procedure During this step, is the eugenol in the
' organic or agueous layer?
* Record observations
» Spot mistakes/critique
techniques in videos
* Embed questions! iy _
* Watch together, discuss L | e @00

il “Inquisitive” eugenol lab demo

=¥ acylation of | .
| acYiane >1,500 views since March!
ferrocene

Teaching Online Organic Chemistry “Labs” and Lectures:

Moving Beyond Survival Mode| 10/30/2020


https://www.youtube.com/playlist?list=PLdOPTEqr0nSUy0UD63Adhki-B5hrGtZoc
https://www.youtube.com/playlist?list=PLdOPTEqr0nSVwFqQCqhpDxarJ9ZKL53vD

Tech-Enabled ENGAGEMENT using Kahoot!

Clickers on steroids...fun, gameshow-style multiple-choice
questions using mobile devices (good for syllabus “quiz,”
exam review, -inquisitive” lab interactivity and more Kahoot)

How many quizzes and exams are in @
CHM 201? Full Screen

Organic Chemistry (Sn1/Sn2
m Substitution Reactions)

5] Kahoot! KB

periodic quizzes, 1 midterm, periodic quizzes, 2 midterms,
final exam final exam

1 midterm + final exam (no
quizzes)

2 midterms + final exam (no
quizzes)

Teaching Online Organic Chemistry “Labs” and Lectures:
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https://create.kahoot.it/share/eugenol-isolation-from-cloves/3937b62a-88e8-4790-9f0a-76cd8442aaac
https://create.kahoot.it/search?filter=1&query=lsstarkey&tags=lsstarkey

Utilize Existing Online Resources

* YouTube: Lab videos, technique tutorials...
* MERLOT.org multimedia repository
* Animations (with worksheets) TLC | Extraction

Teaching Online Organic Chemistry “Labs” and Lectures:
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https://www.cpp.edu/%7Elsstarkey/ochemlab
http://www.merlot.org/
https://elearning.cpp.edu/learning-objects/organic-chemistry/tlc/
https://elearning.cpp.edu/learning-objects/organic-chemistry/liquid-extraction/

Other Virtual “Lab” Options:
Focus on Procedures/Planning

* Prepare procedure (costs, safety, rewriting)
* Design experiment, workup

e AN

* Modifying lab procedure S/ COOK N
(different substrate, calculations 4 BQOR g
based on equivalents, etc.) % 4

* Working with literature procedures

Teaching Online Organic Chemistry “Labs” and Lectures:

Moving Beyond Survival Mode| 10/30/2020



Lab SLO DeepDiving Opportunity
e Spectroscopy (2D spectra, analysis of mixtures,
spectral processing)
* Technique theory
» Safety/Hazardous training
* Green chemistry
e Optical activity (Tartaric acid data generator)
e Scientific writing (Journal style, abstract, executive summary)
* Interdisciplinary or “Wicked” problems
* global, ethics, chemistry & society

Teaching Online Organic Chemistry “Labs” and Lectures
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https://demonstrations.wolfram.com/OpticalActivityOfTartaricAcidStereoisomers/

Making it Work: Staying Happy, Healthy & Sane

Be Flexible Be Patient
Be Opento Try  Be Honest

New Things with Students

Don’t Reinvent ,
the Wheel Don’t Try to be gOn tC%bS?'SS

a Superhero ver Lheating

Connect with Use Facebook

Colleagues #AllInThisTogether  Groups

Teaching Online Organic Chemistry “Labs” and Lectures:
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.- o
Thank you for joining me! .-.EI 1_1’5!

. :?-Izllll'h
Questions? Use chat or b
raise hand or email me... EF" e
COVID-19 remote
Isstarkey@cpp.edu teaching resources

http://www.cpp.edu/~Isstarkey

Video resources

h ng Onli I Og ¢ Chemistry “Labs” and Lectures
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mailto:lsstarkey@cpp.edu
http://www.cpp.edu/%7Elsstarkey
https://www.cpp.edu/%7Elsstarkey/covid19
https://www.cpp.edu/%7Elsstarkey/references.html
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