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PARADIGM SHIFT

A change from

one way of
hinking to

another.
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Rapid response! Where should pedagogy be moving? What
are we shifting toward?




FACT-BASED INFORMATION AND THEORY INTO
INFORMATION CONCEPTUAL PRACTICE
RETENTION UNDERSTANDING APPLICATION

HANDS-ON ACTIVITIES HYPOTHESIS TESTING INDEPENDENT STUDENT-
FLIPPED CLASSROOM SOME STUDENT-LED INQUIRY LED RESEARCH
EX) BONES. MARKINGS EX) RESPIRATION, FUNGI EX) MOLECULAR BIOTECH

Dr. Kerrie McDaniel Dr. Natalie Mountjoy Ms. Naomi Rowland
Associate Professor, Pedagogy Assistant Professor, Pedagogy Biotech Center Lab Coordinator
Service Labs for Non-Majors Introductory Labs for Majors Upper-Level Labs for Majors
7 \‘

wku Western Kentucky University Department of Biology




PARADIGM SHIFTING
TOOL KIT

How to leverage YOUR SUCCESS into
DEPARTMENTAL CHANGE

One size does
not fit all

Standardize
where possible

Assess & share
outcomes

Campaign




One size does not fit all
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What types of pedagogy do you employ OR would like to I et
employ?
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What are your primary course objectives?

® Fact-based/Info Retention
Concepts with some
application

® Strictly Application-Based

® Research Oriented Skills Only

® Some Mix




Match needs

with pedagogy

Hands-on

E-Texts

Flipped Class
Problem-Based
Increased Inquiry

Student-led



D v
™ “‘ § ‘ Anatomy & Physiology 1

@Y ] FACT-BASED INFORMATION
%% J RETENTION

* Non-majors
* Hands-on Learning
* Anatomy in Clay System

* E-texts
e Skill and Drill practice
* Virtual cadavers
* Simulations

* Partially flipped



General Biology Labs
INFORMATION AND CONCEPTUAL
UNDERSTANDING

* Intro majors

e In flux...transition
e E-texts: Pre and Post Labs
e (Partially) Flipped

* Hypothesis-Driven
* Inquiry-based
* Some student choice
* One Problem-Based Project



Cell/Molecular Biology Lab
THEORY INTO PRACTICE

* Upperclassman majors

* Wolbachia Project &
Tetrahymena Consortium

* Flipped classroom

e Student-led Research

* Lab skills assessments

* Lab notebooks

* Contribute to real research



In Your Toolkit!

Reference List for

nnovative PARADIGM SHIFTING
Pedagogies TOOL KIT




Standardization
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Let's DISCUSS! Labs are a special case b/c of multiple sections. e
How do you ensure continuity/standardization?




Supply content
Pre-made Lecture/ Flip

Standardization Best practices for TAs/others

Measures

Create teacher manuals
Use your LMS!

Be flexible with differences




Video
Safety-nets

Student Perception of
Video Use in Lab
(N=619-621)

Strongly Disagree Disagree Niether Agree Nor Agree
Disagree

B | thought videos provided continuity for each lab
M | found these videos effective

| would have preferred my TA leading my lab rather than the videos



Create TA
VIETRIVEIS

Online or paper:
Include tips, tricks,
notes, demos, etc.

a. The DEPENDENT variable (DV) is your RESPONSE variable and goes
on the Y-AXIS (the horizontal axis). You can remember it as “DRY”
(dependent, response, y-axis). This variable is the one that is affected and
often the one of the greatest interest.

b. The INDEPENDENT variable (IV) is MANIPULATED/MANAGED and
goes on the X-AXIS. You can remember it as “MIX” (manipulated,
independent, x-axis). This variable is occasionally simply over “time.”

c. CONFOUNDING variables are sources of potential variability that you
must control for in your experiment. These are influences that need to be
held constant because variation in these parameters would themselves
change the outcome of the experiment. This is extremely difficult and often
the source of invalid findings in experimentation.

. Commented [A9]: They will strugale with this

throughout the whole semester. Always be asking,
L testing them on these variablesl

15.Use the Vernier Spectrophotometer and LabQuest 2 to measure the absorbance
values of each tube.

16. Use the Appendix 5 if you need a review on the process. Set maximum
absorbance using Tube 1)

17.Record absorbance values in Table 8.2

18. After exactly 10 minutes, remove Tube #2 from rack, fill cuvette #2 and record
absorbance values in Table 8.2

19.Report values to class on the board or in Excel and record in Table 8.3.

‘-‘ = — — — —
e Iy e Py
Chloroplasts Chloroplasts Chloroplasts Boiled Chloroplasts
DIP DIP DIP chloroplasts DIH,0
Tricine Buffer Tricine Buffer | | Tricine Buffer DIP Tricine Buffer

PEVEVLEwEW

Standard
5 min

Standard
10 min

Dark
5 min

Boiled
5 min

Control
5 min

Commented [A158]: Be sure they know which tube
use for Max Abs.

\_. Commented [A159]: Have a table ready.

Commented [A160]: Refer them here if confused
_about contents or IVs or controls




BI0L322-002 (Sp18):
INTRO TO MOL AND
CELL BIO LAB

Announcements [")  oNAIsolation
Start Here / Syllabus.

Instructor info

Course Material

Discussions

Exams

Boxed =

Course Management
RESPONSIBILITIES to complete BEFORE coming to class on Monday.

Control Panel READ

My Files - AV
.

[ ]
Course Tools ) Aseptic Technique 0 A%
* ) Labeling ietic AV
Fvaliiation © Read and print to BRING TO CLASS- /2 DNA Isolation Protocol © A%
Grade Center e

Users and Groups ® DNA

Customization COMPLETE

Packages snd UtSkies o Pre-Lab Quiz Week 2 (link below)
Help
1 CURE Survey

nportant! Print your confirmation page for 5 bonus points!

This Is a survey you wil take at the beginning and end of this class to help The Dept of Biology and myself understand where you are when you come into this dass and what you get from doing this sty
will never ever see your name or your responses. | will only get a repart from them showing the average respanse for each question. Please think about your responses and be totally honest in the respa
for you,

5

Pre-made lab
packages and
assessments

reparation of TBE

~dd x‘l-’«"-‘
"




In Your Toolkit!

List of

standardization PARADIGM SHIFTING
measures TOOL K'T




Assess Outcomes
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What can we assess? How should we do it? What tools are
available?




Assessment
Effectiveness:

Qutcomes &
Data

Grade Data

Student Satisfaction
Course Evaluations
Learning Gains
Survey Interest

Peer Evaluations



Student

Satisfaction:

A&P Pre

and Post
Revision

Percent

50.0% =

40.0%

30.0%7

20.0% -

10.0%

Strongly Disagree Disagree Metther Agree nor Agree Strongly Agree
Disagree

| learned more information in the “new” lab format than from the traditional
or previous lab.




Grades Pre and Post Lab Revision

70.00%

Pre- Revision Post-Revision

60.00%

50.00%

Grade
Data:
A&P Pre

40.00%

Percentage of Students Earning Grade

a nd POSt 30.00%
. . —A
ReVISIOn 20.00%
— —B&C
—D&F

0.00%

Spring Spring Spring Spring Spring Fall Spring Fall Spring Fall Fall
2008 2009 2010 2011 2012 2013 2014 2014 2015 2015 2016




4.25

BIOL N
123 186 BIOL123 mBIOL121 mBIOL 322

4.05 121 142 —

322 73 INCREASING INQUIRY IN THE LAB

Total 401 *p < .05, BIOL 322
higher

Learning . 1 }
Gains: |

Student 3.05

Perception -

Interpretating Ready for more *Understand Understand the *Integrate How scientists Scientific  *Understanding
results demanding how knowledge research theory and work on real assertions science
research is constructed process practice problems require
evidence

3.85




4.25

BIOL N BIOL 123 mBIOL121 mBIOL 322

o | 11 | 10
' 322 73 INCREASING INQUIRY IN THE LAB
e OO *p < .05, BIOL 322
| higher
3.65
3.45
Learning
. 3.25
CEI
Student 305
Perception 285
2.65
2.45
2.25 a

% Learning ethical % Learning lab ~ *Read and *Give an Skill in science  Learningto  Becoming part Confidence in
conduct techniques understand effective oral writing work of alearning potential as a
primary presentation independently  community teacher

literature




How useful are the following tools?

PowerPoints_

E-Text

HW

Not Useful At All

What can | do to make this class a better experience?
| _

| would like for there to be more in class
assignments. These activities really challenge us but
also help us to learn the content.

1l Have the homework be more

and

Extremely Useful

Multiple Choice

Paper Manual
How navigable is the manual (to move
through/get around in)?

E
:
8
5

How visually appealing is the manual?

The online manual

Not at all appealing

Extremely appealing




In Your Toolkit!

Reference List for

Ass§ssment PARADIGM SHIFTING
Technigues TOOL KIT




Campaign
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The biggest challenge in the way of shifting your department's
pedagogical paradigm?

admin support
|

faculty support

funding
|

_U
)
O
£
Q2
0
o
B
o
O
)
]
=

institutional barriers
I

The biggest challenge we face




T AM WHEEL HEAR ME SQUEAK.




Focus Groups & 1-on-1

References

Campaign:
Gather Align with Other Priorities

Support

Presentations/Seminars
Start Small

Use YOUR Data




How useful are the following tools?

BIOL 120: Comparison of Lecture Topics
PowerPoints MOST IMPORTANT LEAST IMPORTANT
F— ® i Chemistry of Life (2) Chemistry of Life
= 2 2 Cell - Fundamental Unit of Life (2) Atoms & Chemical Evolution (3)
GO AH EAD 2 Hw_@ 3: Cell Theory/Tree of Life/ Doing Biology Prokaryotic & Eukaryotic cells
;“n:’ MentiMeter Qs = E Prokaryotic & Eukaryotic cells (2) Cell Communication (2)
5| in-class Assignments e & Energy - What Powers the Cell (2) Cytoskeleton/ Cell Adhesion/ Recognition (3)
Metabolism: Glycolysis/ Kreb's/ ETC (2) Fermentation (2)
(uffofzclass Tutaring Molecular Basis of Heredity/ DNA Replication Chromosomal Basis of Heredity
Central Dogma Mendel and the Gene
Genetics - Information Transfer (2) DNA Technology/ Genomics
i oon | o to mokes this closs a bottar @epedance? BIOL 121: Most important objective
Hands-on experience with science (near unanimous)
| would like for there to be more in class Others discussed: To supplement lecture, to learn techniques
assignments, These activities really challenge us but >

also help us to learn the content.
BIOL 121: Most important Techniques (i.e., the most "dinos")

Solutions Chemistry i “
Graphing (3) =;I]
Following a Protocol (5) i =

Scientific Method (5) : SN
o Pipetting Technique
Multiple Choice it Microscopy § \
L

Paper Manual Online
Manual

How navigable is the manual (to move
through/get around in)?

E 3
2 2
8| The paper manual E)
2 2
2 2
3 5
8| The online manual §
5 i
3 4 25
How visually appealing is the manual? G
E—

The paper manual

The online manual

Not at all appealing
Extremely appealing




Go to www.menti.com and use the code 20 51 01

0 Mentimeter

Changing the paradigm

How far along in the "the shift" are you?
I
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We are perfect




In Your Toolkit!

List of

Campaign Ideas PARADIGM SHIFTING
TOOL KIT




Moving Forward

SUCCESSES? OBSTACLES? WHAT’S NEXT?
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Take Aways




Snowball Effect

Sisyphus Effect

Tipping Point




