
Flips	and	 flips
Using EdTech For Online Scientific Teaching & Active Learning



Some	Definitions
I Say Tomato…



Scientific	
Teaching

Our Classroom Is Our Laboratory

Teaching as a scientific endeavor – pedagogy should be 
evidence based and data driven: 

1. Inclusive classrooms are better classrooms

2. Active Learning is the expectation

3. Assessment informs learning and teaching

Pedagogy



Inclusive	
Teaching

“These	days,	a	large	
number	of	students	are	
arriving	at	college	through	
remarkably	diverse	
pathways.	The	scientific	
leader	of	tomorrow	may	
be	in	a	community	college	
today	or	she	may	be	a	
first-generation college	
student.	Higher	education	
should	acknowledge	these	
differences	among	
students	and	create	
programs	that	offer	
diverse	entry	points	and	
pathways	to	STEM	
degrees.”

Robert Tjian

HHMI President

2009-2016

Objective #1:



Inclusive	
Teaching

Using equitable course practices and 
policies that are designed to 

accommodate differences, and connect 
with all students:

§ Represent	concepts	to	students	in	a	variety	of	ways

§ Make	connections	to	experiences	relevant	to	students

§ Engage	students	to	motivate	and	encourage	learning

§ Allow	students	to	demonstrate	mastery	through	different	
formats

Objective #1:



Active learning implies that students are in 
their own learning. Active teaching 
strategies have students do something 
other than take notes or follow directions, 
placing  the responsibility for learning 
squarely on their shoulders.”

-Handelsman et	al.,	Scientific	Teaching

Active	Learning

Objective #2:



Active learning implies that students are in 
their own learning. Active teaching 
strategies have students do something 
other than take notes or follow directions, 
placing  the responsibility for learning 
squarely on their shoulders.”

-Handelsman et	al.,	Scientific	Teaching

Active	Learning

Objective #2:

The	Brain
Isn’t	a	
Sponge

(Vannest 2009)

Brain	Activity	Is
More	Robust &	Diverse	
in	Active	vs.	Passive	

Learning

Students	are	less	likely	
to	fail	in	active	
classrooms	vs.	

traditional	lectures

(Freeman	2014)



Active	Learning

Objective #2:

OK, FINE,
BUT HOW?



Active	Learning

Objective #2:

OK, FINE,
BUT HOW?

Consumer Creator

Active Learning



Active	Learning

Objective #2:

OK, FINE,
BUT HOW?

• Response Systems

• Concept Maps

• Jigsaw Activities

• Think Pair Share

• One Minute Essays

• Reflective Writing

• Case Studies

• Strip Sequence

Consumer Creator

Active Learning



Assessment

Objective #3:

Formative Assessment

1. Focusing Attention

2. Providing Feedback

3. Address Misconceptions

4. Just In Time Teaching

Boosts Metacognition About Learning

Boosts Metacognition About Teaching



Assessment

Objective #3:

Summative Assessment

1. To compare learners against each other

2. To compare learning against criteria

3. To certify competency

4. To award qualifications

5. To ration resources

6. To provide accountability

Helpful Gauge of Learning & Content Mastery



Flipping	a	
Large	Course

§ (Spring 2017) A&P 
500 Students
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Flipping	a	
Large	Course

§ (Spring 2017)

Lecture Only
(350)

Flip
Class
(150)

“B”
(75)

“A”
(75)

32	Groups	of	5

A&P 
500 Students

A&P 
500 Students

Groups	1-16 Groups	17-32



30	Minutes 15	Minutes 15	Minutes 20	Minutes 20	Minutes

Pre-Class Breakout	Activity: Wrapper
Priming Organizing Building Synthesizing Reinforcing

Synchronous
Asynchronous

Instructional	
Considerations

§ (Spring 2017) Monday Wednesday Friday

Sample Week 1: Lecture (50min) Lecture (50min) Breakout “A” (50min)

Sample Week 2: Breakout “B” (50min) Lecture (50min) Lecture (50min)

Face to Face Instructional Time is Cut in Half

Reallocation of 100 Minutes of Instructional Time



Other	
Considerations:	

Space

§ (Spring 2017)

Massive Lecture Hall

Breakout Room 1 Breakout Room 2 Breakout Room 3

Three Breakouts Run Concurrently



Other	
Considerations:

Bodies

§ (Spring 2017)

Massive Lecture Hall

Breakout Room 1 Breakout Room 2 Breakout Room 3

Three Breakouts Run Concurrently

?



Bodies
Continued

§ (Spring 2017)
Breakout Room 1 Breakout Room 2 Breakout Room 3

Undergraduate Assistants (1 Per Group)

Current Students (Groups of 5)

(Facilitate Group Activities)



Problem(s)	Solved!
Sample Lesson:  Stomach Physiology



Activity
Overview

1. PRIMING (30 MINUTES)

§ Lightboard Video

§ Reading Assignment

§ Pre-Class Reading Quiz



Activity
Overview

2. ORGANIZING (15 MINUTES) 
§ Concept Map



Activity
Overview

3. BUILDING (15 MINUTES)
§ Case Study



Activity
Overview

§ Modified Think-Pair-Share

§ One Minute Essays

4. SYNTHESIZING (20 MINUTES) 

Yasmine suffers from migraines and frequently takes 
Naproxen to alleviate her symptoms. Her doctor 
believes this has contributed to a gastric ulcer that has 
recently developed.  Why might chronic use of NSAIDS 
lead to an ulcer? 



Activity
Overview

5. WRAPPER (15 MINUTES)

§ Quiz (Summative)

§ Critical Reflection 

• Has this activity changed your understanding of how 
gastric ulcers develop inside the body? 

• How might an individual’s socioeconomic status 
contribute to their understanding of ulcers, and their 
ability or willingness to seek treatment?  

• How could you adapt what you have learned today to 
explain the process of ulcer formation to a friend or 
patient who was not a scientist?



Assessment



Students Overwhelmingly Liked the Activity(!)

Sample Response #1:

“The small group activities were by far the most helpful 
thing we have done in class. It was much more hands-on 
and forced you to think and get up there. It was nice 
because even if you were wrong about something, it 
wasn't painfully embarassing and the TA would explain 
why it is wrong. “

Sample Response #2:

“These were very helpful for putting together how all the 
various concepts worked together, and where they 
worked specifically. One example of this was the 
Gastrin/somatostatin/histamine diagram. I learned a lot 
from this diagram because all the drugs were placed in 
the drawing in a fashion that made it simple to 
understand and trace”

Student	
Response



Perceived
Learning	Gains

Students Reported Learning Gains in “Challenging” Areas



In comparison to the non-flipped class, students performed 
better (or similarly) on identical exam questions on this 
material:

Digestive system questions were also less “discriminating” 
overall (a measure of inclusive teaching…?)

Actual	
Learning	Gains

55

51.75

45

50

55

60

Gastrin receptors are 
located on:

92.5

89.25

80

82

84

86

88

90

92

94

Pepsinogen is secreted 
by:

“Easy” Question “Hard” Question



Pitfalls

With Respect to the Student Experience:

Despite efforts, still not entirely inclusive:

§ “I went to the beginning of one activity and I felt 
overwhelmed and left right away”

Discomfort with ”active” content being transiently available

§ “The [activity] helped somewhat, however, they 
[instructors] could have provided more information to 
study”

Perceived ability of undergraduate facilitator:

§ “I think my only issue with the undergrad facilitators was 
that fact that some (not all) just gave answers without really 
explaining or justifying the reason behind them. For 
example, we'd learn a certain term and then not be told 
what exactly it does or its mechanism of action “



Pitfalls

With Respect to the Instructor Experience:

This was an administrative nightmare!

§ Room scheduling, placing students into groups, organizing 
materials for the activity…etc. 

Increased teaching load

§ Weekly meetings with undergraduate facilitators 
essentially added a “course” to our teaching load

§ Activity development was time consuming (easily one 
workweek per activity). Akin to developing new course.

Pedagogical concerns

§ 25-30% of the class does not attend lecture/activity
§ Content is inevitably sacrificed due to time constraints
§ We (and some fraction of our students) really enjoy lecture!
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Despite efforts, still not entirely inclusive:

§ “I went to the beginning of one activity and I felt 
overwhelmed and left right away”

Discomfort with ”active” content being transiently 
available

§ “The [activity] helped somewhat, however, they 
[instructors] could have provided more information 
to study”

Perceived ability of undergraduate facilitator:

§ “I think my only issue with the undergrad 
facilitators was that fact that some (not all) just gave 
answers without really explaining or justifying the 
reason behind them. For example, we'd learn a 
certain term and then not be told what exactly it 
does or its mechanism of action “

With Respect to the Instructor Experience:

This was an administrative nightmare!

§ Room scheduling, placing students into groups, 
organizing materials for the activity…etc. 

Increased teaching load

§ Weekly meetings with undergraduate facilitators 
essentially added a “course” to our teaching load

§ Activity development was time consuming (easily 
one workweek per activity). Akin to developing new 
course.

Pedagogical concerns

§ 25-30% of the class does not attend lecture/activity
§ Content is inevitably sacrificed due to time 

constraints
§ We (and some fraction of our students) really enjoy 

lecture!

Can We Solve (Many) of  These Problems By Adapting Our Module to an Online Format?

“Backflip”



Welcome	to	PNB2265!
Anatomy and Physiology for OLC Attendees!
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