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Why include diverse perspectives in
STEM Teaching?

“Diverse perspectives in STEM teaching de-centers
dominant scientific narratives, promotes critical thinking,
and offers a deeper understanding of the social and
political roles of science.” Lee, E. et. al., 2023

“When STEM faculty tfeach more inclusively students....Increase
their knowledge of social identities and barriers to learning in STEM
classrooms, Change their attitudes about student ability in STEM
and modify their teaching approaches to promote inclusivity and
cultural responsiveness”, O'Leary, E., et. al., 2020




Why include diverse perspectives in
STEM Teaching?

“Girls who engage in STEM identity work are
more likely to see themselves as scientists
than those who do not”, Hall & Butler, 2022

“Student recognition as scientists is strongly
related 1o long-term STEM motivation in
minority students”, Starr, C. et.al., 2020




Expanding Diverse Perspectives in STEM
& Reforming Teaching Strategies
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Dr. John Urschel MIT, NFL Math ~ Florence Nightingale Viet Tran and Seth Robertson, GMU

(Rose Charts) (Sound waves to fight fires, Sound lesson) Dr. Fabiola Gianotti, CERN
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Hertha Ayrton, Arc Lamps Emily Roebling, Brooklyn Bridge Dr. Marian Diamdnd, Neurology


https://news.mit.edu/2019/student-john-urschel-math-football-0515
https://www.scientificamerican.com/article/how-florence-nightingale-changed-data-visualization-forever/
https://physicsworld.com/a/hertha-ayrton-pioneering-inventor-and-suffragette/
https://interestingengineering.com/engineers-directory/emily-warren-roebling-biography
https://wonderfulengineering.com/engineering-students-extinguish-fire-using-bass-sound/
https://www.frontiersin.org/news/2021/08/11/children-in-science-dr-marian-diamond-my-love-affair-with-the-brain
https://thecharmedstudio.com/10-greatest-italian-female-scientists/
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SKy pac oSF Lesson for SMED 340

Create and Teach a 5E Lesson in YOUR CONTENT AREA

Lesson Template Provided (Standards-Based, Objectives, SE format

A Pre- and Post- Assessment must be included

A substantive historical component MUST be included: Learning about @
scientist/mathematician/inventor/invention in STEM using both a Primary
and Secondary source.

At least one of the persons you showcased must be from a marginalized
group of individuails.



https://docs.google.com/document/d/1rAOTjCkm7qP6-QgMbUwKGCBxV8U8N9bV/edit?usp=sharing&ouid=108860955851449729285&rtpof=true&sd=true

5E Lesson for SMED 340

At least one differentiation component must be included: Learning Menu,
Think Tac, Toe, Bloom's Chart or other approved differentiation activity

There must be EVIDENCE provided of at least TWO Research-Based

Effective Techniques (Statement sort, similarity/differences, self evaluation,
or other technigque from the course textbook.

At least one technology component must be included (Flipgrid, Edpuzzle,
Animoto, Kahoot!, Quizizz, Nearpod, Padlet, or other approved
technology.



https://docs.google.com/document/d/1rAOTjCkm7qP6-QgMbUwKGCBxV8U8N9bV/edit?usp=sharing&ouid=108860955851449729285&rtpof=true&sd=true

Perspectives 5E Lesson Plan

m Pre-Service Teachers present a 2-day lesson

(Observed 1-2 times by professors)

m Five checkpoints

Checkpoint One Standards Taught & Topic (Communication with Field Teacher)
Checkpoint Two Lesson Concept and Outline

Checkpoint Three Lesson Concept (Differentiation Idea, Technology Ideq,
Research Based Strategy ldea, Historical Component Ideaq, Draft of Pre-
Post Assessment

Checkpoint Four Draft of Lesson Plan and Lesson Materials with Supply Order

Checkpoint Five Final Draft of Lesson Plan & Rehearsal


https://docs.google.com/document/d/1rAOTjCkm7qP6-QgMbUwKGCBxV8U8N9bV/edit?usp=drive_link&ouid=108860955851449729285&rtpof=true&sd=true
https://drive.google.com/file/d/1ysaq0fsMQ9ini5_fcgHytaFK5oQ1i9H0/view?usp=drive_link
https://drive.google.com/drive/folders/1JrjteuMgGTGNb_92dx4POc7lPF1mTFni?usp=sharing

The 5E Model of Inquiry Based STEM

Pedagogy
What does Culturally
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Constructivist Teaching for Knowledge
Acquisition, Bransford,J. et.al., 1999


https://www.hmhco.com/blog/5e-instructional-model
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/‘ ) 5E Perspectives Lesson Sample Developed
by SKyTeach Student

Henrletta Lacks

fﬁﬁﬂﬁ

B INMORTAL |
' LIFE OF &

HENRIFITA (8

and the
Cell Cycle

N G B

)



https://drive.google.com/drive/folders/1S9P68CmXmPHKl_S44fD_99dk0oczqLoe?usp=sharing
https://drive.google.com/drive/folders/1S9P68CmXmPHKl_S44fD_99dk0oczqLoe?usp=sharing
https://drive.google.com/drive/folders/1S9P68CmXmPHKl_S44fD_99dk0oczqLoe?usp=sharing
https://www.wsls.com/news/2025/02/04/henrietta-lacks-mother-of-modern-medicine/
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Next Generation Science Standards

HS-LS3: Heredity: Inheritance and Variation of Traits
Performance Expectation 1 (HS-LS3-1): Ask questions to clarify
relationships about the role of DNA and chromosomes in coding the

e, instructions for characteristic traits passed from parents to
offspring.
Performance Expectation 2 (HS-LS3-2): Make and defend a claim
based on evidence that inheritable genetic variations may result from _.g
(1) new genetic combinations through meiosis, (2) viable errors (@
occurring during replication, and/or (3) mutations caused by
environmental factors.
Performance Expectation 3 (HS-LS3-3): Apply concepts of statistics

N\ and probability to explain the variation and distribution of expressed ,
(@ traits in a population. ‘
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You will need to get

- out a computer.
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Let’s Test Your Prior
Knowledge

(Pre-Assessment)

https://play.kahoot.it/v2/lobby?quizld=558a024ba-410c-
4051-812e-409491411013

)


https://play.kahoot.it/v2/lobby?quizId=558a24ba-410c-4a51-812e-4a9491411013
https://play.kahoot.it/v2/lobby?quizId=558a24ba-410c-4a51-812e-4a9491411013
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Engage: What is ethics?

integrity 'prmc'ples

f

conscience ‘responsibility
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. EXPECTATIONS

‘e  With our next activity, there will be differing opinions... that is okay!
We will not be questioning the integrity of others, or bully.
We will....
1. Be Nice

2. Listen to what others have to say even if we don't agree \
3. Noft get loud or defensive

Any Questions?
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This or That

Is it okay to take an ink pen from a bank?

)

Is it okay to sell a car to someone without telling them all the
negative details?

(@

Is it okay to take something from someone else without them
knowing (stealing)?

(@

/.
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This or That

Is it okay for someone to talk about you and what you do if
' , they don't say your name?

Is it okay for your information to get spread all over the world?

Is it okay to take something from someone else without them ‘e
knowing, share it with others all over the world, not give credit

to the person they took it from or their family even if it saves $
thousands of lives? = [l®





http://www.youtube.com/watch?v=22lGbAVWhro
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Explore: Let's
Learn More
about
Henrietta

(






http://www.youtube.com/watch?v=X-jxEX1XQpY



http://www.youtube.com/watch?v=y38pgPY6Zq0
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http://www.youtube.com/watch?v=XPz0bmsXp6M

Stand up, hand
up, pair up

+ Steps

1. WhenI say "Go" you
will stand up, hand
up, pair up.

2. Keep your hand high in
the air until you have a
partner.

3. I will ask a question
and give think time.

4. You will interact with
ﬁour partner using
ally Robin or Timed
Pair Share.

Let's Go Back To Ethics

After watching the videos,
Was taking Henrietta Lacks's cells
ethically correct? Why or Why Not?

KAGAN STRATEGY
Write your answer on a post-it nofe

<Stand up, hand up, pair up

AN

Share your thoughts with your
partner

(@
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All this talk...

We have talked a lot
about cells, but what
are they?




. How Do Cells Replicate?

Raise your hand if when you were little you fell and scraped your knee?

Now raise your hand if that same scrape you had on your knee when you
were little is still there?

WHY IS THAT??









http://www.youtube.com/watch?v=DDqDmsQwfLU
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Write a six-word story over what you saw in the
video (Cell Cycle)

Quick Write
Using Chat :
GPT
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Cell Cycle Overview

We are going to complete some doodle
notes over the cell cycle. When you are
completing your notes, make sure to write
down words that you don’t know the
meaning of on a separate piece of paper.




The Cell Cycle

contwrwes to ____ and it produces
needed for cell

_________ "\ Th:nsi'he?rd’ng‘l‘hphase

The cell ncreasesin ____
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The Cell Cycle

This is the second growth phase. The cell 7 45225

The two copies of DNA are
\ §EP9L‘Q§Q¢ and the cell then /
sp Lits into two by dividing
the cytoplasm (known ,~  CESELn phase
as gghoki nesis) that some cells enter

f h \ /
continves o grow and it produces \‘/\XT OSI§, col dvison are not favorable \9)‘
<

{)V'Otﬂi-“s needed for cell division

This is known as the sunthesis
phase. The cell's DNA is replicated,
so there are £Wo copies of i,

ready for cell d\wsvonj

This is the first growth phase
- The cell increases in size and
Z  synthesizes new QZ%QM-LL.CA,

% eg mitochondria

°
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The Cell Cycle

This is The first gro

The cell increases in
synthesizes new
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The Cell Cycle

This is known as the _E-

phase. The cell's mis replicated,

so there are copies of it,

ready for cell division.
Y
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The Cell Cycle

This is the second arowth phase. The cell
con‘hnues to mand it

nee ed for cell
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The Cell Cycle Q
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CHECKPOINTS

/_

Yo

Check for:
* Chromosome spindle attachment

\ Check for:
‘ * Nutrients
! * Growth factors
* DNA damage

......

Check for:
* Cell size

* DNA replication

GO (Resting State) F

w b



THE CELL CYCLE: Regulation and disruption

to ensure that the cell only
divides under favordble conditions.

If the conditions dre unfdvorable, the cell may enter the G0 phase.

programmed cell dedth.

Cancerous cells result from __uncontrolled

© Emmatheteachie 2021




The Cell Cycle

th the Amoeba Sisters

-



http://www.youtube.com/watch?v=QVCjdNxJreE

THE CELL CYCLE: Regula‘l’ion and disrup'l'ion

Occasionally, DNA errors are missed - if the mutation occurs in a gene that
regulates the cell cycle, the cell can become cancerous. This means it divides
uncontrollably, so that many more cells are produced than are needed - this is
what causes tumors. Growing tumors can put pressure on organs, reducing
their ability to function.

Normal skin tissue Skin tissue with cancerous
cells ~Forwn'mg a tumor

© Emmatheteachie 2021




Elaborate:
Going Back to
Mrs. Lacks

(







“The science and
research of cells
*'is still important®
o «to this day. @/
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Evaluate: L®
Research Slides
Thick Slide EduProtocol

Instructions: {
1. Choose a slide in the slide deck. Claim it by putting your name on it.

2. Clearly display your question.
. , 3. Display a clear, concise answer to your question based on your researc(h‘ D

4. Include 3 images that help to illustrate the answer to your question.
_Include a link to 2 resources that support your answer.

(
5./Make your slide visually appealing — use colors and fonts to make ij:. ’
interesting!
(@ ,‘ ) £ \ ‘



Let’s finish
) our day!

Post-Assessment

https://play.kahoot.it/v2/lobby?quizld=558a24ba-410c-

D 4051-812e-409491411013
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https://play.kahoot.it/v2/lobby?quizId=558a24ba-410c-4a51-812e-4a9491411013
https://play.kahoot.it/v2/lobby?quizId=558a24ba-410c-4a51-812e-4a9491411013

The 5E Model of Inquiry Based STEM

Pedagogy

Questions?

How does this model
differ from traditional
STEM LESSONS?

What items made the
lesson culturally
relevant?


https://www.hmhco.com/blog/5e-instructional-model

Related Projects
Painting STEM-TIP gr ant

The

s I 28 (Teacher Industry
— B parinership)

Pamn% a STEM Teacher
h an Engineer to
SRR n— deliver standards-based
Contact jillian.burkhalter@wku.edu aint Launch Manager, GM model Iessons
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