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A ship in port is safe, but that’s not what ships are built for.
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– Grace Hopper
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I’m not saying I’m gonna change the world, but I guarantee
that I will spark the brain that will change the world.
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– Tupac Shakur
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THIS BOOK IS DEDICATED TO TEACHERS EVERYWHERE.
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Preface
The universe is
made of stories,
not of atoms —

Muriel Rukeyser

Every educator has had an amazing teaching moment. It is that magical
moment, when the topic comes to life and the energy in the classroom is
palpable. These are moments that we cannot help but share — we run out and
corner the first person we meet and insist on telling them about it. These are
the stories that give meaning to our professional lives. This book is a collection
of such amazing teaching moments.
This book contains fifty amazing teaching moments in the STEM disciplines.
These 50 educators, from the Chicago Public Schools, came together as a part
of the Michigan State University administered Urban STEM program. These
talented educators were selected after a rigorous review process to be part
of this year-long fellowship. Each of them came with deep experience and
passion for teaching STEM subjects, and more importantly, for the success of
their students.
It is this depth of experience and passion that these stories seek to capture
and convey. Our fellows view STEM education as a fun and exciting way to
view the world. Their excitement is evident in the teaching successes presented
in this book. These educators believe science is a cool map to understanding
life and the world in which we live. Math is a fun language that has links to
everyday objects as well as the secrets of the universe. Engineering is a vast
VII | amazing STEM

playground of inventions waiting to be developed and/or
repurposed while technology allows us to extend the ways
our bodies and minds function.
So these stories help us understand what makes these
teachers tick. These stories help us learn from the best.
In all, this book has shares powerful themes that would
be of interest to other educators as they seek to create an
amazing STEM curriculum.
Enjoy reading!
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Tracy Barrientos
AMAZING TEACHING MOMENT
#engineering, #innovation, #technology, #exploravision, #kidsdesign

Tracy is currently a 7th
grade Life Science teacher
at Dr. Jorge Prieto Math &
Science Academy located
in Chicago’s BelmontCraigin neighborhood. She
has been a Chicago Public
Schools teacher for 14 years.
She is also a professional
development leader with
Loyola University and CPS.
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My amazing STEM lesson began with an urge to motivate my students to
explore and design new technology as a part of contest called Exploravision.
Exploravision is a contest which requires students to examine current technology
we use, research its history and design an improvement or alternative version we
might utilize in the next 20 years.
I introduced this lesson by offering each small group simple everyday objects.
An older model cell phone, a scented pencil, a marker, a bicycle pump, a binder
clip, just about anything I had in my bag or desk. I instructed the students to first
make observations silently and then discuss the purpose for this object being
created. I facilitated a discussion on technology and then had my students create
a definition for technology. Afterwards, they watched a 2-minute video clip on
technology and then revised their original definitions. Once they determined
what technology meant, I presented them with the evolution of a phone - a
series of photos showing how the telephone has evolved into a cell phone. We
discussed the problem this technology solved and its effects on today’s culture.

I then offered them the opportunity to choose and research
several types of technology either from a prepared list
or one they thought of on their own for the purpose
of designing a new or improved model. They spent the
next day researching using guiding questions documented
through Google sheets and the last three days sketching,
designing and creating a digital presentation of their model.
Some of the ideas they worked on were: hover shoes, penaser, and a solar-powered GPS drone. I have never seen my
students so engaged!
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Luewilla Smith-Barnett
AMAZING TEACHING MOMENT
#periscope , #lightreflection , #STEMscopes

Luewilla Smith-Barnett is a STEM
Specialist and instructional coach
at Langston Hughes School where
she works with middle school
students in the innovative STEM
Lab. This year will be her 23rd
year with CPS. Luewilla is also a
professional dancer and owns her
own dance company.
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My amazing teaching moment was when I conducted a professional development
lesson with K-8 teachers on light reflection. Teachers had to use the Design
Cycle to design and create a periscope using mirrors, tape and paper towel rolls
to try to see an object behind a wall. The objective was to gain an understanding
of the Design Cycle just as engineers do when they design and create things and
to understand how light reflection allows us to see images.
Utilizing the 5e model (engage, explore, explain, extend, evaluate), I began the
lesson with two engaging activities where teachers had to consider the best
window covering for seeing inside a room. They also had to look at various
items under different lighting conditions and think about what they need to
see - light! Then teachers had to explore various ways people see things that are
hidden, such as submarines using periscopes. Teachers then used the Design
Cycle to imagine and plan ways to create a periscope to view a hidden item in the
classroom.

The lesson focused on higher order thinking
questions to help teachers and students develop
thoughtful problem solving solutions and ideas.
Questions, such as how can this knowledge apply
to real life situations? What are some assessment
considerations? How can students share their
results with others?
Afterwards, teachers reflected on the lesson
using prompts for discussion of how the lesson
could benefit student learning. It is important for
teachers to understand the design cycle process
as they teach students how to become effective
21st century learners. The Design Cycle includes:
imagining solutions to a problem, choosing
the best solution, creating a plan, designing
a prototype, testing the prototype, making
improvements if needed, and sharing results.
In order for students to be effective in the 21st
Century, they need to be able to practice and
understand the process of creating and problem
solving that real engineers experience.
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Michael Calderbank
AMAZING TEACHING MOMENT
#rice, #chessboard, #exponential, #algebra1, #volume, #area, #math

Rice on a Chessboard
My amazing teaching moment takes place in a 9th grade Algebra 1 classroom.
The lesson illustrates with tactile and visual examples how exponential and linear
models differ.
Michael Calderbank graduated
in 2010 with a math degree and
completed his Masters in Teaching
in 2011 from the University of
Chicago. He joined Lindblom Math
and Science Academy in Chicago
in 2012. He is currently thinking
about how students can create and
answer their own mathematical
questions about the world
around them.
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The lesson begins with a story. A king is so impressed with his soldier’s bravery
on the battlefield that he decides to give him an ornate chessboard. The soldier
instead requests a more modest reward, to help feed his village. 1 grain of rice
for the first square, 2 grains of rice for the second, 4 grains of rice for the third,
etc.
After we all hear the story, students create a table based on the composition of
the chessboard, and are asked how much rice they think there will be on the 64th
square? Will it actually fit? It’s time to introduce some math! Students identify the
pattern of growth and see that the repeated multiplication leads to exponents.

Now that students are hooked into the process, I give
students some rice and a square inch of paper. They try
to include as much rice as possible in a square inch. Once
we come to a class consensus, it’s time to scale. With unit
conversions, we can look at square feet, comparing it to the
size of the classroom. Then, we can look at larger units,
like square miles. Once we see just how large it is, they see
that the story is really just a legend, but it opens up other
avenues of study.
As a small group exercise, students can choose one another
aspect to study this exponential growth: volume, cooking
time, or cost, and share their results with the entire class. As
an additional extension, we can even consider how much
cumulative rice there is for the entire board, including all the
previous 63 squares.
I am a big fan of this lesson because it gives a visual and
a tactile example for exponential growth. Humans are not
really that great with processing huge numbers, so the
work with unit conversions and area gives them a scale to
measure the enormous growth. Afterwards, we can look at
other ways to measure the growth.
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Mike Ng
AMAZING TEACHING MOMENT
#physics, #math, #hotwheels, #gravity, #labpractical, #getinthecup,
#racecar, #evilknievel, #projectilemotion, #studentengagement, #9thgrade

Mike teaches Physics to 9th graders
at Ogden International High School.
He attended a CPS elementary
school from Kindergarten to
7th grade. Mike earned his
Master of Arts in Teaching in
2013. Mike’s focus has been for
students to create, use, and revise
mathematical models to explain
physical phenomena.
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Students are constantly asking, “Why do I need to know this?” so I try to give
students specific challenges to apply their learning. In our unit on projectile
motion, students studied how objects move in 2-dimensions. For example, a
cannonball that is shot into the air travels in the sideways direction and in the
vertical direction. The cannonball’s horizontal motion and vertical motion can be
calculated independently from each other.
For the final assessment, students were to predict and test exactly where a toy
car would land on the floor if the toy car fell off a table. The only measurement
tools that students could use were a meter stick and a velocimeter. After students
decided how to collect data, students placed a glass mug on the ground where
they thought the car would land based on their calculations. Finally, we tested
their predictions by letting the car fall off of the table and hopefully into the
mug. Students could not let the car touch the ground until they were ready to be
assessed. They were assessed on attempts needed for the car to land in the mug
and how they explained their predictions.

Students synthesized many skills to achieve success in this
challenge. Students applied their models for objects moving
at constant velocity and constant acceleration. Students
also applied skills necessary for collaboration, experimental
design, data collection, and data analysis.
This moment in class was amazing because students could
immediately see and hear whether or not they learned
projectile motion as they nervously waited for the car to
fall into the cup. Additionally, I am always amazed with the
tenacity (and sometimes fury) at which students returned to
their calculations if their original prediction was not correct.
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Robert Strong
AMAZING TEACHING MOMENT
#cusenairerods, #introtogeometry, #geometricfigures

Robert Strong is a math
teacher at Corliss Early STEM
High School in Chicago,
Illinois. Robert is also the
Virtual Online School Mentor
at Corliss and an accelerated
geometry summer school
teacher.
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My amazing teaching lesson is actually a pre-assessment for an introduction to
geometry unit. I use Cuisenaire rods to give the students a chance to get out
of their seats and a chance to address their multiple intelligences. I start the
unit this way in order to give the students an access point into the lesson and
most importantly to give them a chance to feel good about themselves as they
are either building or naming the geometric shapes. I want to see the students
concentrate on building the shapes and also their engagement in the activity. I
stress that there are no right or wrong ways to build the shapes and that they are
in total control of what shapes they build.
I start by grouping students in groups of four. Each group is given a set of the
Cuisenaire rods and two of the students in each group must create as many
geometrical shapes as possible in an allotted amount of time. I will usually give
each group three to five minutes to build the shapes. Next, the two none builders
of the groups must name as many of the shapes as they can in one minute. The
builders cannot talk to their group members who are naming the shapes.

This activity serves the dual purpose of being an
excellent pre-assessment and acting as an access point to
the geometry unit. I reference this activity many times
throughout the unit as the students’ knowledge of the
geometrical shapes expand. Many students have “aha
moments” when we get to the naming shapes by the
number of sides they have. This lesson really helps me to
determine the student’s’ level of familiarity with geometry
by the sophistication of the shapes that the students build
and name.
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Five Key Ingredients
for an Amazing Teaching Moment by

CREMEDELASTEAM!
Hands-on Engagement: Students have easy access to the lesson immediately by playing with
manipulatives to discover patterns, relationships, and to wonder in order to develop conceptual
understandings.
Interdisciplinary Activity: The activity inspires other teachers to bring their content knowledge/
focus into the activity; promotes rich cross-curricular connections.
Real-World Connections: Students have opportunities to connect their learning to how the human
race has used these same tools to evolve into the society we are today.
Prior Knowledge: Teachers assess their students’ prior knowledge while simultaneously introducing
new content and drawing on their students’ previous experiences as a point of engagement.
Collaboration: Students work interdependently to solve problems bigger than themselves and benefit
from each individual’s perspective rooted in their diverse cultural, experiential, and socio-economic
backgrounds.
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Kasia Derza
Alexa Freshour
Gabriel Hoerger
Michael Maita
Ashley Rose

•

amazing STEM | 14

15 | amazing STEM

Kasia Derza
AMAZING TEACHING MOMENT
#collaboration, #teamwork, #STEM, #firstday, #challenge #puzzles
#icebreaker, #wheredoesthispiecego

My amazing teaching moment is a lesson students experience on the first day
of my class. I start the year with high expectations that everyday they will be
challenged to solve problems, think, collaborate, and learn from each other.
Kasia is a K-8 STEM Educator at
Mariano Azuela Elementary School
in Chicago, IL. She is ready to
begin her 5th year teaching. In
her classroom, students get to
tinker with variety of content. In
K-5 grade classrooms students
work on coding and creating using
engineering design process. In
middle grades, students engage
in PLTW curriculum, as well
as in Apple Swift Playground
programming.
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As students come into my classroom, they sit down in groups of 4-5 people.
Each group is given a bag with a puzzle along with its picture. Depending on
the grade level, complexity of this activity may be varied. To begin, I tell my
students three things: “Your group’s puzzle needs to be completed,” ”All of the
groups need to finish their puzzles in order to succeed,” “I cannot answer any
questions.” The last direction get’s tested out few times throughout the activity,
as I set the stopwatch and pretend not to be there. In the first few minutes, I get
to observe my learners and understand who are the “group leaders,” “quiet ones”
and those in between. What students don’t know is that I have removed 3 pieces
of puzzles from each bag before class and put them in another group’s bag. It is
interesting to see how fast some of them realize it and go to another group to
ask whether they have their missing pieces or if those extra pieces are somebody

else’s. Furthermore, I love to watch when one group
completes their work and remembers that they need to help
others to finish. In all of my classes, this activity does not
take more than 20 minutes to complete everyone’s puzzles.
After this assignment, we discuss how they felt given those
limited directions, and when they completed their own
puzzles. We discuss the sense of belonging and how good
it feels to help others in order to complete a bigger task.
This is the moment in my classroom when students start
understanding that everything that we will be doing is
collaborative and that they themselves are a bigger source
of knowledge to each other than just me.
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Alexa Freshour
AMAZING TEACHING MOMENT
#middleschool, #physicalscience, #statesofmatter, #solid, #liquid, #gas,
#diffusion, #particles, #concentration, #energy, #phenomena, #modeling,
#preconceptions, #misconceptions, #realworldapplication

How can we smell the cookies baking at the factory from 1.4 miles away?
Alexa Freshour is the 7th Grade
Life Science teacher at Marquette
School of Excellence & the
school science coordinator. She
has been teaching for five years
while mentoring the Academy
for Urban School Leadership
(AUSL) Residents. Alexa’s passion
is to challenge students critical
thinking through real world science
phenomena.
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On the other side of Marquette Park, stands the Nabisco (now Molendez)
factory that bakes famous cookies that allow for blissful odors to carry through
the air. I always wondered why the odor is stronger, at certain times? While
planning a unit around states of matter, it clicked; I could use the cookie factory
as my puzzling phenomenon. The kids talked about it more in the fall and spring
than the winter, it was perfect.
To launch the unit, I introduced students to the phenomenon by having them
compare the smell of the (warm) cookies baking at the nearby factory ~10 blocks
away, to the smell of store-bought (room temperature) cookies on a plate at the
front of the room. After smelling each cookie, with their eyes closed, students
record their observations of both odors and discuss what they smelled; cookies!
In order to unpack their prior knowledge and understandings, I asked them to

model and explain how the odor (the unseen) travels from
point A to point B. This provided me with a great platform
to build on the common preconceptions students had about
states of matter.
As the unit progressed, we worked on the different
concepts that could help us better explain how the odor
travels. Cookies, like all matter, are made up of particles.
We examined how temperature affects particle movement
in each state. When the cookies are baking in the oven, they
are absorbing heat/energy causing the particles to move
faster and faster. The cookie odor spreads out from the
source (the oven), into the air around the factory, and then
outside through any openings they can find in the building
(i.e., from an area of higher cookie odor concentration
to lower concentration). While the odor of hot cookies
can reach our nose several blocks away, in order to smell
cookies at room temperature, we have to put our nose
right up to them--they don’t have enough kinetic energy to
travel anywhere near the same distance. Students used the
science ideas outlined to explain the Nabisco cookie odor
phenomenon in their final models after periodic revisions.
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Gabriel Hoerger
AMAZING TEACHING MOMENT
#SirCumferenceAndTheDragonOfPi, #5thgrade, #math, #pi,
#circumference, #everydayitems, #noruler

Gabriel Hoerger graduated from
Governors State University with a
degree in elementary education.
Gabriel has taught 5th and 6th
grade math at Jacob Beidler school
for the past three years. He loves
to coach volleyball and running. He
is excited to incorporate STEM into
his math curriculum.
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An important part of teaching mathematics is to be able to understand the
reasoning behind it. Sometimes that explanation gets lost in a lesson. For
example, do you know what pi really means other than it is 3.14? My amazing
teaching moment involves helping my fifth grade students understand this
concept. First, I sparked my students’ interest by reading the book, Sir
Cumference and the Dragon of Pi by Cindy Neuschwander to the entire class.
Then I gave each student a household item that was in the shape of a circle.
I gave each student a piece of string and some scissors and asked them to cut
a piece of string that was the diameter of their circle. They then wrapped the
piece of string around their circles to discover that it would take three pieces
of string the same length to wrap around the entire circle and there was still a
little gap. We then discovered that this is where Pi comes from. Pi is the ratio of
a circle’s circumference to its diameter which is 3.14. Once we discovered this
phenomenon, we checked to see if this worked with every circle and it did! We
then figured out that if we multiply the diameter of a circle with pi, we will find
out the circumference. My final challenge for my students was that they were only

given string and scissors and needed
to figure out the circumference of a
circle without a ruler. They had to use
their knowledge of measurements
with common items in order to
discover the circumference of the
circle. This part really challenged my
students because they rely on rulers
so much. They had to really think
about how they would go about
finding accurate measurements. This
lesson had so many amazing teaching
moments for me. My students took
away so many things from that lesson.
They understood what pi meant and
they also learned how to think outside
the box to solve a problem. It is a
moment I will never forget.
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Michael Maita
AMAZING TEACHING MOMENT
#physicsfirst, #electromagnetism, #physics, #magnetism,
#electriccurrent, #manipulatives, #forcefields, #righthandrule,
#curlrule, #9thgrade, #freshmanphysics

Although Mike’s formal education
focused on physics, he has taught
a wide array of subjects including
biology, chemistry, physics,
genetics, geoscience, integrated
science, calculus, and engineering.
Currently he teaches physics at
Disney II Magnet High School.
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In my freshman physics course, students often struggle with abstract content,
such as is encountered studying electricity and magnetism. To combat this, we
engage in a variety of tangible engineering projects such as building motors, wind
turbine generators, and speakers. The moment at hand is smaller in scale, but
equally as powerful, and led me to pursue these types of projects in future years.
After finding evidence that there is a magnetic field surrounding current-carrying
wires, students are asked to predict the effects of this field in various situations.
The three-dimensional reasoning required to do this proves challenging for many
students. The standard approach to teaching this content is to use one’s hand
to help make predictions, often referred to as the “right hand rule” or “curl
rule.” In this approach, the direction the thumb points represents the direction
of the electric current in the wire, and the direction the fingers curl around the
wire represents the direction of the magnetic field surrounding the wire. The
difficulty with this model is that the fingers have a lot of mobility, leading to
erroneous positioning. After struggling with this tool, we constructed simple

manipulatives using paper, paperclips,
and pencils to be able to visualize
the force field and make predictions.
The power these manipulatives had
on student understanding stunned
me. This moment solidified my
belief in the power of incorporating
engineering projects and practices into
the classroom. From this point on,
student learning has been grounded in
tangible engineering projects. This unit
now starts with students dissecting
speakers, and ends with them building
their own.
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Ashley Rose
AMAZING TEACHING MOMENT
#neuroscience, #vision, #optics, #pinholecamera, #light, #highschool,
#science, #handson #realworldapplication, #wonder, #visualperception,
#brain, #physics, #oliversacks, #cognition

Ashley Rose teaches Chemistry
and Neuroscience at Lane Tech
College Prep in Chicago. She has
a B.S. from Vanderbilt University
in Neuroscience based Psychology
and a Masters in Science Education
from Northwestern University. She
has a passion for teaching in new,
creative ways using inquiry and
authentic investigations.
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In my Neuroscience classes, I begin my unit on the visual system by having
students create pinhole cameras. We use two paper towel rolls, one which is
smaller and fits inside the larger one. A piece of aluminum foil with a tiny
pinhole in the center is stretched and taped over one end of the larger paper
towel roll. On one end of the smaller roll, a piece of wax paper is stretched
and taped, which acts as a projection screen for the light coming in through the
pinhole in the aluminum foil. The smaller roll is placed into the larger one and
can be moved in and out to focus the light coming in through the pinhole. After
the cameras are constructed, the class goes outside with their cameras to see how
light information actually projects onto our eyes by looking at the light displayed
on the wax paper. The visual world is displayed upside down and horizontally
reflected! This sparks interest into how light interacts with the world and the
amazing power of the brain to manipulate how information is consciously
perceived. So many new questions are raised as a result of this exploration and
students become invested to figure out how exactly the brain processes visual

information. The pinhole camera
lesson is intriguing and leaves the
students wanting to know more about
this incredibly fascinating topic.
Later we make models of the visual
system to explore the pathways
where light information is relayed
through the brain and we dissect a
cow eye to learn about the parts of
the eye. We also read fascinating case
studies by Oliver Sacks about visual
perception and stories involving
people with visual impairments:
blindness, achromatopsia, akinetopsia,
prosopagnosia, etc. These case studies
allow us to piece together just how
information is coded and processed in
the brain and the general brain regions
involved in those computations.
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Five Key Ingredients
for an Amazing Teaching Moment by

DREAM STEAM TEAM!
Hands-on: Abstract ideas and concepts are made concrete through the use of manipulative tools
constructed from everyday items. Students learn by creating an authentic product.
Higher-order thinking: The problem solving challenge is open-ended so that students are left with
new questions at the end of the lesson. These questions lead to new opportunities for investigation.
Models: Students gain understanding through building and refining conceptual or physical models.
Models are explanations of the natural world and allow for further predictions or questions.
Student-centered: Lessons draw on student interests and experiences. Students are placed in an
exploratory role to discover STEM ideas, leading them to an “aha” moment.
Cross-curricular: STEM lessons allow for connections with other disciplines or fields. Students can
apply their learning into different contents.
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Kimlona Brown
AMAZING TEACHING MOMENT
#greedytriangle, #personification, #geometry, #mathandliteracy,
#geometricliteracy, #mathfun, #fourthgrade, #mathclassroom

Kimlona Brown is a teacher at
Joseph Kellman School. Her
passion for math is visible in her
classroom, school, and as a math
teacher leader/facilitator for CPS
Department of Mathematics and
Network 5. She is a Small Group
Coach grant recipient for CFE
coaching teachers on Integrating
Social Emotional Learning and
Math Small Groups.
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The geometry lesson was designed to integrate math literacy with geometric
shapes, specifically triangles for a 4th grade classroom. The lesson was toward the
end of the year so students were able to use prior knowledge with the math story
using character traits and knowledge about line segments and angles. We watched
a video animation to introduce the learning objective on classifying triangles.
I followed up with a read aloud, The Greedy Triangle by Marilyn Burns. We
had a lot of fun during the read aloud as students predicted the next shape and
turned and talk about the character traits of each shape. They were fascinated
about how the visuals of shapes in the book relate to the real world. The book
mentioned the relationship to dancing and creating triangles with your arms.
Yes, the students began to dance with their hands on their hips representing
the triangles. After the read aloud, one student noticed triangles outside of the
classroom on the garages. This led to the classroom looking out of the window
for more triangles. They were able to see them in windows, back porches, etc.
Their connections to the visuals outside about angles, lines, and line segments

made for a proud teacher moment.
Students were given random paper
triangles and their task was to identify
the triangle, give it character traits,
write a story about it, draw a face, and
create a body for their triangle. Their
stories were funny. The discussions
and enthusiastic collaboration prior
to completing the assignment made
it a lesson to remember. Their eyes
were ready to see triangles as they left
school for the day. Dancing with their
hands on their hips will never be the
same. Team 202 rocks!
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Joselyn Galvez Cruz
AMAZING TEACHING MOMENT
#Future_City, #DiscoverE, #TeachEngineering, #msichicago, #P21Learning,
#edutopia, #PBL

Joselyn is a 7th grade math
teacher. She obtained her
bachelor’s degree in mathematics
and secondary education. Joselyn
also earned endorsements in
English as a Second Language and
Bilingual-Spanish Education. She
joined the MSU-WIPRO STEM and
Leadership Teaching Fellowship to
enhance her teaching approach.
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My amazing STEM moment occurred over a five-month period while
implementing a cross-curricular learning unit where students explored careers in
Science, Technology, Engineering, Architecture/Art, and Mathematics. Over 100
seventh-graders participated in the Future City Competition at my school, which
is “a project-based learning unit that requires students to imagine, research,
design, and build cities of the future that showcase their solution to a citywide
sustainability issue” (www.futurecity.org).
This competition allowed students to apply the engineering design process to
create an “innovative citywide solid waste management system that was safe,
environmentally sound, and energy efficient” (www.futurecity.org). While
researching the problem, students read magazines to learn about methods
for renewable energy. They also completed hands-on activities to learn about
recycling. A group of Northwestern University students from the Engineers
Without Borders chapter served as mentors and worked one-on-one with each
team to help them brainstorm ideas to solve real-life problems.

During the planning stage, students visited the Museum of
Science and Industry. The highlight of the field trip was
observing The Great Train Story exhibit as an example
of realistic small scale models. The students noticed the
attention to detail, which encouraged them to strategically
draw blueprints for their own cities to incorporate essential
city infrastructure.
Culmination of this amazing moment happened when
students received a personal tour of the new Northeastern
Illinois University El Centro Campus led by Juan Moreno.
Meeting the architect who designed a state of the art
building was a transformative experience for students. They
witnessed first-hand the works of a professional architect.
To honor him, the students built replicas of El Centro to
represent educational institutions in their cities.
Throughout the project, students evaluated their design and
made improvements. These authentic learning experiences
prepared students for the culminating events, which
included the city-wide competitions. One of the most
memorable opportunities was for students to present their
work to their parents during the Reilly Awards Ceremony.
Each group received a certificate highlighting the most
outstanding characteristics in their cities.
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Donna Figenshu
AMAZING TEACHING MOMENT
#everdayphysics, #chicagotrafficlights, #realworldphysics, #funphysics,
#freshmanphysics, #interdisciplinary, #ngss, #realphysics, #9thgrade

This lesson was designed for a physics class that has learned about velocity and
acceleration, collecting and analyzing data, and finding relationships between two
variables.
Donna is a chemistry and physics
teacher at Walter Payton College
Prep High School. She coaches the
girls’ basketball team and Science
Olympiad. Donna majored in
Secondary Education-Science and
minored in chemistry and special
education at York College of
Pennsylvania. She holds a Master’s
in Curriculum and Instruction with a
concentration in Teaching Science.
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The students were presented with the following question: Are traffic lights in
Chicago properly timed? More specifically, are yellow light times long enough?
Let’s say you are in a car and up ahead you notice that the light has turned
yellow. If you are far enough away, you can stop before entering the intersection.
However, if you are unable to stop before entering the intersection, you must
continue all the way through it. Are the lights timed in a way that you can be
going the legal speed limit and not be stuck in an area that you cannot safely stop
or go?
The students were asked to brainstorm what data would need to be collected in
order to answer these questions. Some information needed to be assumed, some
researched and estimated, and some physically collected out in the field.

We collected data outside at a nearby intersection and spent
time discussing how it could be used and what we were
trying to find. A “dilemma zone” is known as the region
before an intersection that a driver may find themselves in
where they are too close to safely stop in time, yet too far to
clear the intersection before the light turns red. Their final
product could vary but students had to demonstrate their
knowledge of utilizing known calculations with collected
data in order to determine if there was a dilemma zone
present.
Students faces lit up when I brought the physics so close
to their everyday experiences. There were fresh ideas that
came up in the brainstorming stage and it was natural to
adjust the flow of the class and the project based on what
students discussed. It was powerful to see how quickly
student engagement increased when presenting a situation
of familiarity.
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Gerard Kovach
AMAZING TEACHING MOMENT
#Biology, #urbangardening, #studentchoice. #MSUrbanSTEM,
#experimental design, #outdoorSTEM, #UVbeads

Gerard teaches middle school
Science at John T. McCutcheon
Elementary School in Chicago’s
culturally diverse Uptown
neighborhood. He has passion
for teaching STEM and instilling
enthusiasm for learning in his
students. Gerard is a National
Board Certified Teacher and he
was nominated for and received
the prestigious Golden Apple
Fellowship.
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This lesson was designed and implemented to remind my 6th grade students
upon entering middle school that children are the most curious human beings
and that science is about continuing to ignite that flame that sparks their natural
curiosity and wonder about our world. This lesson uses simple Ultraviolet Beads
to establish that foundation.
I start the lesson by presenting each student with 5-10 UV beads, string for
making a personal bracelet, and of course, some scissors for cutting. I do not tell
them the beads are special beads that change colors when exposed to sunlight or
other sources of Ultraviolet light. With their bracelets on, we go outside with our
science notebooks and a pencil.
Once outside, my students’ innate wonder is once again sparked upon observing
that the UV beads change colors from their original dull white. Students then
take notes by drawing and labeling changes that occur and questions that come to
their minds.

Eventually, the class creates a list of
reasons why they think the beads
changed colors. This leads to the
second goal of this lesson, designing
and carrying out investigations.
The students are then ready for
experimental design. Many students
have the misconception that
temperature affects the color changes
in the beads, while others think
it is sunlight. My students set up
experiments to see which variable is
responsible. Temperature is ruled out
by observing that it has no effect on
the beads.
They now realize that all science
begins with their own personal wonder
and awe about natural phenomena
in our world, and are now ready to
continue questioning in order to dig
deeper into other phenomena such
as the electromagnetic spectrum,
energy, atoms and molecules, and
photosynthesis.

37 | amazing STEM

Amy Jillian Onque
AMAZING TEACHING MOMENT
#algebraspeeddating, #middleschoolmath, #timedmath, #algebra,
#assessment, #mathreview

Jillian Onque began teaching in
Memphis before relocating to the
Chicago in 2008. She earned her
B.S. in Elementary Education from
the University of Memphis and
her M.S. in Middle Math Education
from DePaul University. Jillian is
passionate about instilling the
love of learning to middle school
students..
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I have always been keenly aware that the review before an assessment was crucial
for students to make sure they really “understood” the concepts. I searched the
internet and “borrowed” the idea of modeling my review lesson after Speed
Dating. The 7th grade students sat face to face with white boards and markers.
I intentionally designed problems that would test for the specific concepts that
I knew that I would be assessing. The algebraic problem was displayed and
the students had 5-15 seconds to solve the problems on their white boards. I
walked around and observed where the students were struggling. After time was
called, the students showed their whiteboard to their partner as I displayed the
answer on the board. If one of the students had an incorrect answer, the other
student had to find their mistake and show them how to correct their problem.
If both students had the same answer but solved the problem in different ways,
the students had to explain their thinking to their partner. They were given 45
seconds for this part. I was able to easily see who understood the concepts and
who was still struggling. After the 45 seconds, they moved on a circle to the left.

This formative review allowed me to tailor the remainder
of my pre-test instruction while I retaught small groups of
students that had similar misunderstandings.
Initially, the students had difficulty with being “timed”. I
told them that the new expectations for assessments were
timed and that they needed to become comfortable with
working under time constraints. With much apprehension,
they rose to the occasion. For me, it was powerful to see
how this simple activity fully engaged every student and
allowed me to “watch” them as they were in action and
quickly assess their understanding.
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Five Key Ingredients
for an Amazing Teaching Moment by

PI!
Real-World Connections: Students applying their classroom knowledge to a situation that they may
encounter in their everyday life.
Student Engagement: Sparks student curiosity through inquiry based activities that allows them to
discover new content.
Interdisciplinary: See the overarching connections between different subject areas by completing a
project that integrates various disciplines.
Bodily-Kinesthetic: Lessons which allow learners to move around to explore, including their
environment outside the classroom. Meets the need for non-traditional learning styles.
TPACK: Merging our pedagogy and content knowledge expertise to repurpose a piece of technology
that can transform a traditional approach to the content area.
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Roshonda Booker
AMAZING TEACHING MOMENT
#candylab, #nomnomnom, #candycladograms, #candydichotomy,
#science, #middleschool, #dichotomouskeys, #classification

When I teach classification and dichotomous keys to my 7th grade students they
often struggle with truly understanding it and its importance. Dichotomous keys
allow students to identify items that are in the natural world for the purpose of
classifying these items into groups using their scientific names.
Mrs. Booker is a 7th and 8th grade
science teacher at Arthur. A. Libby
Elementary and Middle school.
She is very passionate about
teaching science and providing her
students with hands-on real world
application activities in her science
class. She has taught middle
school science for fifteen years
and she continues to be inspired
by her students and their thirst for
knowledge and wonderment.
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Over the years I have learned that students are motivated to learn content that
they can make a connection with. Last year I decided to introduce classification
and dichotomous keys using several different types of candy. Upon entering the
room, the students observed that there were various types of candies at their
table. The students were excited over the smorgasbord of candy. I explained that
they had to work in their groups to classify the candies into at least six groups
based on the different characteristics of the candy. Students had to work together
and draft a procedure for grouping the candy and after grouping the candy the
students had to give each candy a scientific name. I would give them an example
like Tootis Rollis, or Saltus Taffinia to help them be creative in naming their
groups. The last step in this activity asked students to create a dichotomous

key and to group their candies. The
students were really engaged in the
activity because they were excited to
work with candy and they were in
control of designing and drafting their
procedure and scientific names.
“Tell me and I’ll forget, Teach me
and I’ll remember, Include me and I’ll
learn!”
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Randi Ginyard
AMAZING TEACHING MOMENT
#studentchoice, #stockmarketgame, #makeitrain,
#kidmoneytalks, #stocksforkids

Randi Ginyard is a Mathematics
Teacher at Carver Military Academy
High School for Chicago Public
Schools currently teaching ninth
and twelfth grades focusing on
exhibiting a collaborative learning
environment while examining
the connection of mathematical
concepts to the real world.
Randi has a B.A in Mathematics/
Mathematics Education from
Purdue University and holds a M.A
in Educational Leadership from
Concordia University.
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In my Financial Algebra class, we focus on the mathematical connections in
Finance and Business. I cover a unit on the Stock Market where students learn
how to trade stocks. Students are placed into teams and participate in virtual
stock market through www.stockmarketgame.org. In this virtual stock market,
students use one hundred thousand dollars of virtual money to buy and sell
stocks. In teams, students research companies, markets, industries and current
events to determine if and when to buy stocks in a company or sell stocks for a
company. Students look at the history of the company, stock price history and
any current news events regarding the company. Students then present their
stock portfolio in class and also compete online with other high school teams in
the state. Students receive real time feedback on their profits and losses which
serves as tool so students can make adjustments to their portfolio. Using this
virtual platform gave students an opportunity to play and gain experience making
money from their investments.

Students enjoyed the safe space of
playing with virtual money to buy
and sell stocks. Using the virtual
stock market provided the students
the opportunity and freedom to take
risks and the flexibility to learn by
doing. This lesson provided a real life
experience for students to utilize as
they embark on their future.
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Rashid Smith
AMAZING TEACHING MOMENT
#graphingmath, #mathinreallife, #techtip, #googlesheets,
#middleschoolmath, #systemsofequations, #algebra

Rashid is a CPS middle school
Mathematics teacher who enjoys
teaching students of diverse
cultures, backgrounds and learning
styles. He teaches middle school
mathematics because the students
are sincere and impressionable;
feels sharing the beauty of
mathematics in general but also
the observance, relevance and
applications of math around us.
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The lesson was designed to integrate technology and demonstrate to students the
impact of representing functions in multiple formats. For example, the functions,
tables, graphs, written language, and short commands all were used to model
mathematical situations. Students were able to create and solve problems of their
choice graphically as well as using paper pencil models. They also got experience
using modern technology.
Within the unit of study, students had been given a choice of solving systems
of equations by any means of their choice. In this activity, students were asked
to write a story and corresponding equation. Students completed output tables
using Google Sheets by entering a simple algebraic “command.” For example,
“=A1*5 + 3 copied into all the B columns allowed students to see “oh, multiply
this column by 5 then add three…same as 5a+3.” I think this gave students
who couldn’t connect words-variables-visuals to the idea that linear models have
constant rates.

Google Sheets allowed students who
would not normally “see” intersection
points an opportunity to gain access
to what was, has and will always be
emphasized in math class; which
allowed them to understand how tools
help solve real world problems!
All students were then able to
share out their projects via Google
Sheets on Google Drive. Aside from
Linear Algebra, there was a social
and technical aspect which allowed
me to assess and guide students in
real time without being physically
present. Students also familiarized
themselves with a spread sheet. This
is a tremendous tool in the business
world. I think this lesson was one that
leaped out of the traditional textbook,
landed into students’ minds and
proceeded directly onto to the future
of 21st Century Education (at least for
the present).
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Cody Spencer
AMAZING TEACHING MOMENT
#mathlab, #handsonlearning #testofgenius, #openendedquestions,
#criticalthinking, #Problemsolving, #studentchoice, #kitkatlab

Cody Spencer is a fifth year middle
school math teacher at Carter G.
Woodson South Elementary. He was
born on the South Side of Chicago.
A native of Englewood, Cody is an
accomplished composer and poet.
He received his teaching degree at
Northeastern Illinois University and
is currently pursuing a masters in
gifted education at Purdue and a
masters in accounting at Roosevelt
University. He is a member of
the Illinois Violence Prevention
Association, Grow your Own
scholarship foundation and Founder
of Teens 2 Men mentoring program..
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Every week in my classroom I love to give what my students and I call the Test
of Genius. Usually these are problem solving activities that promote abstract
thinking. My very first activity was called “no good”, a reference to football and
goal kicking. The children were tasked with manipulating the structure of a twodimensional goal post (popsicle sticks) so that the football (a penny) is placed
outside of the formation. The trick, though, is that you must solve this problem
in as few moves as possible, and your ending formation must be the same as the
original formation. One last constraint is that they are not allowed to touch the
football (penny) at any time. I do activities like this one once a week to help build
perseverance and to encourage abstract thinking. I present a problem and leave it
up to my students to solve it using any strategy they want. These Tests of Genius
are often frustrating but the theme in my classroom is that we don’t give up;
there is always a way. Students must be able to verbally explain their solutions and
can come back to a problem at any point throughout the year. This simple mini
lesson transformed my students into self-confident learners who are not afraid to
make a mistake as long as they strive for the solution.
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Katharine Whittaker
AMAZING TEACHING MOMENT
#biology, #health, #endocrine, #casestudylab, #futuredoctors, #9thgrade,
#DoogieHowser, #futuredr, #handsonlearning

Katie Whittaker is a biology
teacher at Lane Tech College
Prep High School in Chicago, IL.
She enjoys teaching science in
an urban environment, because
it allows students to investigate
the world around them with a
new perspective. Her teaching
philosophy centers around making
each students’ experience personal
and applicable to real-world
experiences..
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The endocrine system is a collection of hormone producing glands that regulate
metabolism, growth and development, reproduction, sleep, and mood, among
other things. Although the endocrine system is important to our body’s overall
fitness, it is rarely taught in high school; many students (and even some teachers)
find the endocrine system “boring.” With this in mind, I have worked very hard
to make my endocrine unit engaging and applicable to my students!
We begin our unit by learning about the different organs and glands that make
up the endocrine system. Once everyone has become comfortable with these
structures, my students complete a webquest to identify which organs and glands
are responsible for making all the different hormones that regulate our bodies.
After they have become familiar with the relationship between the organs, glands,
and hormones, students complete a station lab. Throughout this activity, students
examine how an absence or incorrect level of the hormones they just learned
about can lead to different disorders and diseases.

To culminate our unit, students are asked to pretend
they are a “physician.” In groups of four, students are
presented with 12 different case files. Each case file
contains information about their “patient” (height, weight,
blood pressure, family history, etc.), as well as a patient
summarizing his/her symptoms. Students are required
to use their previous knowledge of the endocrine system
to successfully diagnose their patients and identify what
organ/gland is malfunctioning and how this is impacting
hormone levels.
Students absolutely love our case study activity, because
it allows them to have fun, work together, and use the
information they’ve been learning in a real-life scenario.
Not only are my students engaged throughout this unit, but
the excitement they exhibit when they correctly diagnose
a patient can’t be matched; many students have even
expressed interest in becoming a physician as a result of
this lesson!
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Five Key Ingredients
for an Amazing Teaching Moment by

SNATRAPS!
Collaboration: Collaboration occurred in every lesson, in variety. Student groups problem solved realworld models. We, teachers, consulted professionals outside our discipline, pre-assessing student ability
making content relevant.
Student-Centered: Each activity allowed students to generate and hone their own learning.
The teacher’s role in each activity was minimal. This freedom increased engagement and student
investment.
Across Different Content (extended): Having lessons go across content areas helped students relate
to the lesson; deepening understanding. Incorporating other content areas encourages extensions into
the real world.
Hands-on/Visual: All of the Amazing STEM lessons displayed hands - on technology to convey the
concepts which allows participants to access the learning.
Inquiry-Based/Problem Solving: All of our lessons encompassed lessons in which students had to
solve a problem by posing questions to themselves and to each other.
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Suzan Kheireddin
AMAZING TEACHING MOMENT
#elementaryscience, #whatsaplant, #collaboration, #plants,
#tacklingmisconceptions, #haveyouseenavenusflytrap, #isanoodleaplant

Ms. Kheireddin has been teaching
since 2011. She graduated from
University of Illinois with a B.S.
in Elementary Education with
a concentration in Biology. She
also has a Master’s degree in
Curriculum and Instruction with
a specialization in English as a
Second Language. Rock climbing is
a sport that she holds close to her
heart.
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My lessons were taught to my 1st grade students and focused on the Plant Cycle.
This unit lasted approximately 7.5 weeks. There were several adaptations to
the lessons due to the discovery of several misconceptions my students held.
Going into the Plant Cycle Unit, I discovered that many students were making
statements that were a bit mind-boggling to me. After realizing that my students
have not had formal lessons on plants in Kindergarten, I decided to dig a bit
deeper to understand what my students “understood” about plants. Younger
students are sold on certain ideas and are very much willing to stick to these ideas
because they were taught them at a very young age through movies, games, story
books, friends, and family members.
Consequently, I went back to the drawing board to determine how to lay out
the lessons at hand. I wanted my students to have a conceptual understanding
of how plants grow; I did not wish to see students memorize certain facts or
concepts and not know the “why” behind them. My students were exposed to
proper science vocabulary, real-world objects related to plants, student choice in

experiments, and students dug into
reading and writing about plants on
their very own. They all were driven
behind the “why” in terms of plants.
Students brought in many questions
that they have been pondering
about plants, and they were lead to
experiment and research to find their
answers. No longer was I feeding
facts to my students, rather it was
an environment in which they were
all driven behind their very OWN
questions. The very “aha” moment
was when I observed all of my
students working alongside their peers
on a mission to find out WHY!
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Nelida Roa
AMAZING TEACHING MOMENT
#6thgrademath, #geometry, #area, #middleschoolmath,
#differentiatedactivity, #handsonlearning, #irregularpolygons

Nelida Roa is a middle school
bilingual math and language
arts teacher at Luther Burbank
Elementary. She has been teaching
since 2009 and has earned her
Master’s in Teaching from National
Louis University. She is endorsed
in Math and Science and Nelida
is passionate about teaching and
strives to provide students with
engaging and enriching learning
opportunities.
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My amazing teaching moment occurred when my students were able to take the
knowledge and apply the information in a variety of new situations. I introduced
the lesson by showing a picture frame and asked the students what is the area
of the frame. How can we apply what we know to find the area? How can we
decompose what is given? What strategies can we use to solve the problem of the
area? How can we decompose the shape?
Students began the challenge by working with a partner for 7 minutes and
creating an irregular shape with 10 Sticky Notes that are in various sizes. They
were also able to fold the sticky notes to create their own unique shape, and place
it on chart paper.
Next, they discussed how they will find the area of their irregular polygon. The
group recorded their calculations on chart paper with step-by-step instructions
of how they derived their response. As an extension, students who finished
early found another way to calculate the area of their irregular polygon. Once

completed students participated in a gallery walk and wrote
some comments about what they saw and placed it on the
poster.
This lesson concluded by letting students share out their
methods and why they selected their particular method.
Students who estimated benefited from hearing about the
decomposition methods. Students then looked back at the
picture frames and calculated the area. Many students found
the total area using differences, others decomposed the
into smaller sections and found the sum. This activity gives
students a real life application on calculating area of an
irregular shape.
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Kevin Lee
AMAZING TEACHING MOMENT
#algebra, #parabolas, #completingthesquare, #findtherule, #inquiry,
#highschoolmath, #discovery

Kevin is a high school math teacher
in Chicago, Illinois.
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This lesson is given in the middle of a study of quadratic functions. Students
are learning how to complete the square in order to convert the standard form
quadratic equation y = x^2 + bx + c into vertex form y = (x - h)^2 + k. This
helps in graphing parabolas and will be useful again when graphing circles.
Students are given a collection of manipulatives: large squares corresponding to
x^2, rectangles corresponding to x, and small squares corresponding to 1. They
are then told to take a certain number of the larger tiles (for example, “Take one
x^2 square and six x rectangles.”) and attempt to construct a single solid square
using as many as the smaller 1 squares as they want. Once they accomplish
this goal, they may be asked to see if they can find another way to do it, this
time using fewer 1 squares. If they have already found the way using the fewest
1 squares, they go on to the next example (“Take one x^2 square and ten x
rectangles.”).

Over the course of several examples,
groups realize that the easiest way to
accomplish the goal is to take half the
rectangles and put them vertically next
to the large square and the other half
horizontally below it. Then they can fill
in the empty space with the 1 squares.
This process leads them to uncover the
(b/2)^2 step that lies at the heart of
completing the square on their own.
This activity also provides a
touchstone so that later in the unit,
when the students says “I forget how
to complete the square,” the teacher
can reply with “How did you do it with
the tiles?”
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Binh Nguyen
AMAZING TEACHING MOMENT
#biology, #organellewars, #highschool, #sciencedebate, #cells,
#sciencecompetition, #studentchoice

Binh Nguyen currently (2016)
teaches Chemistry and Biology
at Northside College Preparatory
High School in Chicago, IL. He loves
to play and tinker with bicycles,
motorcycles, computers, and
cameras. Additionally, he instructs
archery during the weekends.
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My amazing teaching moment revolves around my disappointment in how I’ve
been teaching my junior biology course. After a discussion with my colleague
about my mundane lessons, she mentioned her desire to conduct a debate with
students regarding which organelle is the best organelle. Organelles are organized
structures within a cell, similar to organs within a human being. After more
thought, I decided to take a risk with the debate activity.
Before the debate, students, working in groups, picked an organelle of their
choice from a list. After which, I provided students with time and resources to
research not only their organelle, but also their competitions. The debate was
broken down into three parts: an introduction round, a bashing round, and
a closing statement. On the day of the debate, students requested and got a
rebuttal round added. They wanted the chance to defend any bashing. In order
to select a winner, and to alleviate stress from me, I invited a panel of judges
consisted of teachers and administrators.

I allowed students to be creative with this debate. They were
not limited to speeches. Students decided to use songs, skits,
poems, and videos to convince the judges. Needless to say,
the judges had a difficult time picking the winner after the
four rounds.
After the debate, students were asked to demonstrate
their knowledge and understanding through additional
enrichment and a survey. I provided students with a choice
of three different difficulty levels of enrichment, ranging
from analysis to creating. Students could read a cell analogy
and analyze which component of the analogy matches up
with an organelle. On the other hand, students could create
their own analogy of the eukaryotic cell. With the success
of the debate, I hope to elevate this activity to become
similar to a presidential campaign.
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Jennifer Roden
AMAZING TEACHING MOMENT
#highschool, #engineering, #STEM, #robots, #outreach, #collaboration,
#projectbased, #community, #PLTW, #designprocess

Jennifer has worked at Von
Steuben Metro Science Center
for the past seven years, four of
those years teaching Project Lead
the Way. She is passionate about
STEM outreach and project-based
learning. Jennifer wants to make
STEM accessible by linking student
lives, classroom content, and the
community together.
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Three years ago, I was just starting my journey as a project-based teacher. I
needed a culminating project for my second year Project Lead the Way students.
These were students in the second year of my school’s pre-engineering program.
They were mostly sophomores and juniors who after learning the Design Process
the previous year, spent a bulk of the current year learning about mechanics,
robotics, and coding. I wanted to reemphasize the Design Process while
combining in the robotics they had just learned.
The solution: Von Steuben hosted a Robotics Day for Peterson Elementary. My
students used the Design Process to create a one-day robotics event for grades
6-8. The entire robotics day was planned and prepared by my students. They
created the robotic competition, wrote the rules, set the agenda, created the
judging sheets, built the field, and assisted the younger students’ success. With a
project this large and with limited time: collaboration became necessary.

My moment: Collaboration can be a difficult process,
especially when students are communicating between
different sections of the same class. To do this while
including everyone’s voice, I had every student write a
competition proposal. After grouping similar proposals
together, they were posted for a gallery walk. During the
gallery walk, students placed Post-it® notes for each group,
expressing the pros and cons. This was done in each class
period. The next day, students presented and discussed
the pros and cons. After the discussion, a vote was held to
determine the competition.
This structured collaboration kept ownership with all the
students and allowed collaboration between groups of
students that never saw each other in class.
The discovery: Collaboration is never easy, requires
addressing our insecurities openly, and is necessary for
success.
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Five Key Ingredients
for an Amazing Teaching Moment by

STEMFORMERS!
Collaboration Among Students: Sharing ideas and wonderings, verbalizing their understanding in
a small, safe setting. They are building their understanding and confidence through group work and
individual work.
Inquiry-based learning: By posing questions rather than simply presenting facts, students are driven
to solve something rather than just memorize.
Deeper thinking/reasoning: Conceptual understanding must be evident within lessons. Students
must reason with their inquiries in order to challenge misconceptions and confirm newer claims.
Student Choice: Helps students meet their innate need to feel competent, to belong, to have some
autonomy, and allows them to work from different strengths, and interest.
Multi-modal (active, auditory, visual, etc.): Learning is the active process of students constructing
knowledge. Knowledge construction happens differently for each student, thus students engaging in
various ways increases learning.
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TEAM
SIMBA
•

Angela Barrett
Beverly Harris
Irena Kania
Michael Kosko
Sarah Tschaen

•
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Angela Barrett
AMAZING TEACHING MOMENT
#7thgrademath, #circles, #geometry, #handsonlearning,
#usingmodels, #repurposing, #mathiseverywhere

Angela Barrett is a teacher to
many and mom of two. She has
spent over two decades engaging
students in Chicago. Currently,
Angela teaches 7th and 8th grade
mathematics at Clay Elementary.
She is a proud graduate of the
University of Illinois, has earned
her MEd from Lewis University,
is a Golden Apple Scholar and a
National Board Certified Teacher.
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The vast majority of my students view geometry as a necessary but uninteresting
subject. We have done numerous activities to make the seemingly endless
calculations in geometry seem interesting, but I just couldn’t get my students to
connect to their learning.
One of the most challenging topics in seventh grade is the correlation between
the area formula for a circle and the area formula for a parallelogram. The
relationship can be proven through a fairly extensive geometric proof, especially
for seventh graders. After all, Archimedes pondered the relationship extensively. I
relentlessly taught this beautiful proof with no positive results from my students,
using only the pictures and examples from the textbook as a guide.
A simple yet amazing idea came to me while making coffee: filters are perfect
circles. I cannot take credit for the idea of deconstructing a circle (as it appears
in most textbooks) but using coffee filters is all me! I brought a stack of coffee
filters to school and, armed with markers, scissors and construction paper, we set

out to prove that the area formula for a circle is related to
the area formula for a parallelogram.
My students traced the radius and half the circumference
of the circle on their filters. By folding and then cutting,
students created 4, 8 or 16 congruent slivers of the coffee
filter. They alternated the slivers, all the traced edges on one
side, until they formed a parallelogram. They had modeled
the geometric proof and began to look critically at their
work. Smaller slivers made better parallelograms; the height
was the same as the radius; the base was the distance of half
the circumference; and the mathematical calculations for
the circle matched the parallelogram! Finally, an inexpensive
coffee filter had taught my students what no amount of
textbook examples ever could!
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Beverly Harris
AMAZING TEACHING MOMENT
#findingarea, #areamodels, #areaformulas, #areaofshapes,
#areaofirregularshapes, #mathinnature, #handsonlearning,
#decomposegeometry, #usingmodels, #geometry, #math, #highschool

Beverly Harris is a Chicago
Public School math teacher
currently teaching geometry at
Carver Military Academy. She
is a creative math teacher who
enjoys using hands-on activities,
unusual artifacts, rhymes and
games to increase her students’
mathematical knowledge and
confidence. Beverly has a Bachelor
of Science degree in Mathematics
and a Master of Arts degree in
Curriculum & Instruction from Saint
Xavier University.
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This activity was presented in the autumn to coincide with the beautiful
tapestry of the season and it allowed students an opportunity to practice
finding the area of irregular shapes. Students are asked to bring a fallen leaf
or I provide several leaves for them to choose from. Once the leaves had
been copied or scanned, students were asked to trace the leaf and dissect it
(using a straightedge) into 10 basic shapes (i.e. rectangles, squares, triangles).
Depending on the size of the leaf, a piece of patty paper was taped over the
leaf ’s copy. The patty paper allowed for the students to trace and dissect the
leaf easier; however, if the leaf copy was larger than the patty paper, students
simply turned the copy over and traced/dissected the leaf on the backside of
the paper. Each shape was numbered using roman numerals.
Students then found the area of each shape by measuring the appropriate
dimensions in centimeters. They found the areas using the appropriate
area formulas of each shape and estimated the area of the entire leaf by

adding them all together. This activity can be
easily modified to allow some students to dissect
the leaf into fewer shapes while others liked
the challenge of dissecting the leaf into many
more than 10 shapes. The original leaves were
preserved by placing them between one sheet
of construction paper and placing clear contact
paper on top. Students then cut them out
leaving approximately a half inch border around
the perimeter of the leaf. This allowed for a
beautiful bulletin board display: the students’
projects coupled with their original leaves.
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Irena Kania
AMAZING TEACHING MOMENT
#statistics, #horseracing, #edtech, #desmos, #charts,
#data, #box&whisker, #analysis, #5-NumberSummary,
#conceptualunderstanding, #choice

Irena Kania was born and raised
in Poland. She came to United
States in 1991 and completed
her undergraduate study at
NLU. Her graduate education
includes degrees in Teaching
and Mathematical Education
from Chicago State and DePaul
Universities, respectively. She
teaches mathematics at Bogan
High School.
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My Amazing Teaching Moment took place in my statistics class when students
were asked to analyze statistical data. It was an inquiry lesson during which
students were asked to choose the best race horse. Students were given data of
the running times performed by each horse.
Students completed tables which included different statistical measures such as
maximum, minimum, mean, median, quartiles 1 and 3, inter-quartile range, range,
and standard deviation. In addition, they displayed box and whisker plots for all
three horses using a single number line. Students used TI graphing calculators
and DESMOS to perform calculation and completed the box and whisker plots
on graph paper. While working with the data, students realized that means and
ranges of all horses were the same, but standard deviations were slightly different
between each horse. As a result, students started paying closer attention to
individual plots for each horse and their shape, as well as the meaning of their
standard deviation. They worked in pairs and conferred about which horse would

win if they were betting. Students applied critical thinking and looked for evidence as to which horse was more consistent
in running the distance in a time near the mean. In the end, each student came up with another situation to which they
would apply similar strategies and statistical measures.
This lesson was very powerful because students were engaged and the activity included hands-on as well as analytic thinking
skills. I was also able to assess my students’ knowledge and understanding of basic descriptive statistical measures and
graph interpretation. I was impressed with discussions and applied knowledge that my students demonstrated.
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Michael Kosko
AMAZING TEACHING MOMENT
#SEPs, #GAFE, #liveanimals, #handson, #inquiry, #design, #data,
#graphing, #9thgrade, #environmentalscience

Michael Kosko teaches
Environmental Science and
a STEM elective class at Al
Raby School for Community
and Environment and runs the
school’s hydroponic grow lab. He
received his BS in AnthropologyZoology and Spanish from the
University of Michigan and his
MSEd and teacher leadership
certificate from Northwestern
University.
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This past year our freshman students came from 56 different feeder schools.
They arrived with a wide-range of science knowledge and experiences. Some
students knew how to write detailed lab reports, some were experts at analyzing
data, and, unfortunately, some had never had a science class before. During the
first few weeks of schools I run a science bootcamp to make sure students are
on the same level. I want students to engage in the process of science rather than
just reading a textbook or completing worksheets.
When students walked into class on the first day they put on a lab coat, found
their seat, met their lab group, and were introduced to their group’s new pet:
a mouse. After watching a video of a mouse playing basketball, groups were
asked what is the best way to train a mouse. Students researched training animals
and came up with different ideas. Some thought the food mattered, others the
amount of attention the mouse was given, and others were convinced that the
physical environment mattered most.

Students were then challenged to
test their ideas by building a maze
and training their mouse to run it.
Groups first created sketches of their
maze design on graph paper and
workshopped them to come up with
the best design. They then constructed
their mazes out of cardboard and
began to run trials, timing how long
it took their mouse to complete the
maze. Students stored this information
in Google Sheets and then created
digital graphs of their data and marked
the line of best fit. Each group then
presented their data to the rest of
the class using Google Slides, paying
special attention to how they trained
their mouse, what they learned from
the experience, and what they would
do differently next time.
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Sarah Tschaen
AMAZING TEACHING MOMENT
#weather, #windpatterns, #planetearth, #earthscience, #usingmodels,
#handsonlearning, #6thgrade, #ngss

Sarah Tschaen is a 5th and 6th
grade science teacher at West
Ridge Elementary School. She
is passionate about making
science fun and accessible for all
students. She spent nine years
doing just this at the Museum
of Science and Industry before
returning to Chicago Public
Schools. She holds a BA in
Psychology and Spanish from the
University of Notre Dame, and
an MAT from the University of
Portland.
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I added this hands-on lesson to my 6th grade Earth Science curriculum to
allow the students to physically manipulate a model of the earth and simulate
its rotation in order to better understand global wind patterns. The goal of the
lesson was to show that the rotation of the earth impacts wind patterns due
to something called the Coriolis Effect, which affects weather and climate all
over the globe. It causes hurricanes to spin counterclockwise in the northern
hemisphere and clockwise in the southern hemisphere.
Although the students had engaged with the text, explored computer animations
and observed and drew visual models of wind patterns, the Coriolis Effect was
still a hard concept for the students to grasp. So I decided we needed to get
hands-on! In this activity, the students worked in pairs using markers to label the
poles and the equator. Then one partner rotated the globe in the proper direction
(counterclockwise as viewed from the north pole), and the other student tried
to draw a straight line on the balloon in the middle latitudes toward the equator.

The students were able to see that
their marker “lines” were curving or
deflecting due to the earth’s rotation.
After the students were able to
physically manipulate the balloon globe
with their partners, they were better
able to understand how the rotation
of the earth causes wind to deflect
in different directions based on the
hemisphere in which the movement
originated. This was an engaging and
inexpensive addition to our unit on
weather and atmosphere.
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Five Key Ingredients
for an Amazing Teaching Moment by

TEAM SIMBA!
Gets at Deeper Concepts: Complex topics are presented as building blocks for students to discover
and apply understandings in current and future learning situations.
Real-World Connection: Phenomenon based lessons are more engaging. These lessons require
students to tap into their prior knowledge, ask questions, experiment, and defend their ideas.
Interactive: Lessons are student-centered and includes hands-on, engaging activities. Student
involvement is demonstrated in individual and collaborative work which includes checking for
understanding and discussion.
Evidence of Reflection and Refinement: Teacher thinks deeply about the lesson, trying out ideas,
incorporating feedback and refining. The lesson may look simple, but requires much thought into
learning outcomes.
Cross-Curricular: Each lesson could cover multiple disciplines to enhance the understanding of the
subject in order to access big picture ideas.
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TEAM
FanTastiC 5!
•

Onome Alabi
Helen Galiotos-Noguera
Yvonne Nevarez
Cynthia Vargas-Gomez
Philip Whittles

•
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Onome Alabi
AMAZING TEACHING MOMENT
#Biology, #studentchoice #nakedegg, #9thgrade, #cellmembrane,
#models, #cellmembrane, #sciencepractice, #biology, #coolmaterials,
#investigation, #differentiation, #hands-on

Onome Alabi teaches Biology
and Forensics to 9th and
12th grade students at Carver
Military Academy in Chicago.
She is the program director
for Girls4Science, increasing
exposure of females ages 1018 to careers in STEM. Onome
was recognized by AMSE for
her contribution to learning and
teaching science that integrates
diverse cultures.
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My amazing STEM lesson experience was when I taught the structure and
function of the plasma membrane to ninth grade biology students. The goal
of this lesson was to deepen understanding of content through student
collaboration and engagement. The science practices that were assessed in this
lesson were constructing models and engineering to create solutions. At the
beginning of this unit, students planned and conducted investigations on how
an egg cell moves substances such as salt, water, and sugar through the plasma
membrane in maintaining homeostasis. Students recorded their observations,
collected and analyzed data, and formed conclusions. Students enjoyed
conducting the investigation due to their fascination with the egg cell.
Teaching this lesson this way did not meet the learning needs of all students
especially visual and kinesthetic learners. I decided to add some enrichment to
the lesson by integrating visual and kinesthetic activities. Students were given
different materials such as straws, pipe cleaners, toothpicks, Play-Doh, cotton
balls, colored pencils, cotton swabs, poster boards, and other items they chose.

First, students diagramed and labelled the structure of
the plasma membrane on paper and brainstormed the
materials needed to build each part of the model. Students
collaborated with each other in selecting materials for
constructing their models. Students gave reasons for their
choice of materials used in constructing their models.
Their reasons must have related structure of the plasma
membrane to its function and must have been correctly
labeled. This activity was hands-on and creative because
students were allowed to use materials to express their
understanding of the structure and function of the plasma
membrane.
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Helen Galiotos-Noguera
AMAZING TEACHING MOMENT
#8thgrade, #math, #linearequations, #linearrelationships, #bridges,
#Thinkingwithmathematicalmodels, #CMP3, #Exploringdatapatterns

Helen is a CPS middle school
math teacher with 15 years
of experience. She thrives on
making a difference in her
students’ lives by fostering
their education, social, and
emotional needs, while making
learning accessible to all students
by maintaining rigor in the
classroom and making real-world
connections.
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In this investigation, students conducted an experiment to explore a linear
relationship as they tested how bridge thickness is related to strength. They
displayed their collected data, looked for relationships, and used the relationships
to make predictions.
As I launched the investigation, we brainstormed ideas as to what factors affect
how strong bridges are and what they noticed about the construction and design
of them. Did they think the relationship of bridge strength and thickness was
linear? We reviewed what the dependent (number of pennies, breaking weight)
and independent (bridge thickness) variables of the experiment were.
Students worked in groups of four and used the following materials: two books
of the same thickness, a small paper cup, about 50 pennies, several 11-inch-by4.5-inch strips of paper folded up 1 inch on each long side. Students started
with one of the paper strips and suspend the bridge between the books, making
sure it overlapped each book by 1 inch. They placed the cup in the center of the

bridge and put pennies into the cup,
one at a time, until the bridge collapsed.
Students recorded the number of
pennies (breaking weight) they added
to the cup and recorded it. Then, two
new strips of paper were put together
to make a bridge of double thickness,
the process was repeated with three,
four, and five strips of paper. Students
graphed their data and discussed the
relationship between bridge thickness
and breaking weight, if there appeared
to be a linear or nonlinear relationship,
described how it was shown in the
table and graph, made predictions
of breaking weights for bridges 2.5
and 6 layers thick, and explained their
reasoning.
To summarize the lesson, groups
plotted their points on a large class
graph and a discussion took place.
Students saw the relationship as being
linear in their groups and as a whole
class.
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Yvonne Nevarez
AMAZING TEACHING MOMENT
#8thgrade, #LifeScience, #heart, #dissection, #getyourhandsdirty,
#sheepheartdissection, #lambheartdissection, #makinginferences,
#bringingsciencetolife

Yvonne Nevarez is an 8th
grade Chicago Public School
Life Science Teacher at Peck
Elementary and is a member of
the Peck Elementary Science
Fair Committee. Graduate of
Saint Xavier’s University with a
major in Education and a minor
in Psychology, Yvonne received
her Master’s Degree in Science
Education from the Illinois
Institute of Technology.
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My eighth grade students performed a sheep heart dissection to learn about
the structures of the heart; specifically, how structure is determined by
its function. This lesson allowed students the opportunity to see the actual
structures of the heart and the effects of its functions.
Students were posed with a set of questions to check for knowledge recall along
with questions that would require them to make inferences, such as:
•
•
•

What are the names of the four chambers?
Where does the left side of the heart pump blood to?
What is purpose of the valves in the heart?

Before students began their dissections, they made observations of the heart and
recorded what they saw and felt. Many students struggle to identify the floppy
looking sacs as the atria and are very surprised that these structures are the right

and left atrium. The students then made incisions
and saw the inside of the heart and were able
to compare the right side of the heart to the
left side of the heart. I asked, “How does the
function of each side affect the structure of
left side vs. the right side of the heart? What
is your evidence?”
Students noticed the difference in the
thickness of the ventricle walls. The
students identified the left side of the
heart due to the thicker ventricular
walls because the left side of the heart
“works” harder as it has a greater distance
to pump oxygenated blood to the entire body.
The students recorded their findings, returned to a whole class
discussion, and shared their enthusiasm about how different the
structures actually look compared to the two-dimensional diagrams they
had been studying from. What truly made this an amazing lesson was
the fact that all students were engaged, used vocabulary, and actively
participated in the discussion with an incredible amount of enthusiasm.
I was so proud of my students as they were biologists in action, making
discoveries and reflections!
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Cynthia Vargas-Gomez
AMAZING TEACHING MOMENT
#mathematicaldiscourse, #reasoning, #logic, #depth, #tryit, #handson,
#engaging, #mathtalk, #venndiagram, #statistics, #AMAZING,
#misconceptions, #12thgrade, #APStats, #probability, #union,
#intersection, #smallgroups, #wholegroups

Cindy Vargas-Gomez has been
a CPS math teacher for 10 years
and currently teaches Advanced
Algebra and AP Statistics at Von
Steuben High School. Prior to
that, she was a software developer
at a major Chicago healthcare
organization. She plans to integrate
STEM with POGIL as a new way of
teaching/learning mathematics.
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I had one of the most amazing teaching moments while working on my National
Board Certification that has become critical to my growth as a teacher and
understanding for my students. My lessons were originally teacher-centered but in
this lesson, I focused on delivering student-centered instruction. I initially taught
the probability rule of P(A or B) = P(A) + P(B) - P(A and B) for joint events in
AP Statistics by having students sequentially find answers using Venn diagrams
and the given rule. Students were given standard word problems and tried solving
them individually. I noticed this didn’t stick with my students.
When this didn’t work, I decided to try a different approach. In small groups,
students reasoned through analogies and connections offering different points
of view while I kept myself completely out of it and listened for evidence of
reasoning and understanding. One person from each group defended their
answer and rationale to the whole group. One group drew a picture of a cookie

after taking a bite out of it where the bitten part represented P(A only). Another group created three pieces of a puzzle and
then added them all up as P(A only) + P(B only) + P(A and B). Another group used color coded circles to demonstrate
the overlapping region where both circles intersected claiming P(A or B) could be found by adding up P(A) + P(B) then
subtracting the overlap. Third, as a whole group, they discussed counter-arguments. In the end, we came together to create
the rule for P(A or B) for joint probabilities. I then gave them individual practice and more difficult prompts with three
events and repeated the new process from the beginning.
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Philip Whittles
AMAZING TEACHING MOMENT
#7thgrade, #math, #percent, #discount, #smartshopping, #shoppingspree,
#realworldapplication, #getmoreforyourmoney

Philip Whittles has been teaching
7th grade math for 14 years,
most recently at Portage Park
Elementary School. He holds
an M.Ed from the University of
Illinois-Chicago and is middle
grades math and Algebra certified
through DePaul University. Phil
is an avid sports enthusiast and
enjoys competing in baseball and
tournament golf.
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As a culminating project for our ratios and percentages unit, this performance
task challenged students to compare regular prices to sale prices in order to
determine percentage discount and to decide whether or not the “sale” was
actually a good value. Students often think in absolute dollar amounts, and
get excited when they hear that something is discounted “X dollars”; this task
forced them to consider the bigger picture and to think about the relative
savings when looking at product prices. Working in teams of two, students went
on a “shopping spree,” with the goal of finding the best deals on sale items as
listed in weekly advertisements. They were given a specific budget, and partners
“shopped” at five different stores (via the flyers) with a competitive twist -- they
had only 10 minutes at each station in order to find the best value for their
money or the greatest percentage savings.
The competitive aspect was particularly engaging, as partnerships were motivated
to “win.” Students presented their findings to the class comparing their “deals,”
and seeing who was able to get the most for their money. When students

finished, they reflected and answered
the following questions: “Which types
of goods offered the greatest percent
savings, and why do you think this
was the case? Which types of goods
offered the least percent savings and
why do you think this was the case?”
These questions pushed their thinking
beyond mathematics skills, into realworld problem solving.
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Five Key Ingredients
for an Amazing Teaching Moment by

THE FANTASTIC 5!
Exploration/Investigation: Exploration/Investigation allows students to construct meaning
from activities.
Collaboration: Collaboration allows students to exchange ideas to construct their own learning.
Technology: Technology allows students to manipulate a variety of materials to support conceptual
learning.
Student-Centered Activities: Student-centered activities to accommodate several learning styles:
logical-mathematical, visual, kinesthetic, and verbal.
Real-World Connections: Relevant connections are useful skills to the student and the world
around them.
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TEAM
JUNO BUNCH
•

Linda Brown
Michael Kolody
Les Seitman
Karen Trine
Katrina Vafakos

•
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Linda Brown
AMAZING TEACHING MOMENT
#seasons, #inflatableearthball, #6thgradeearthscience, #tiltofearth,
#solstices, #equinoxes, #seasonsgame

After doing some computer simulations, my 6th grade science students were still
struggling to visualize how it is that the tilt of the earth causes the seasons. I
decided to try a simulation “game” using an inflatable earth ball and flashlight.
Linda K. Brown has been teaching
in the Chicago Public Schools for 19
years. She is currently teaching 6th
grade Earth Science at Dr. Jorge
Prieto Math & Science Academy.
She earned her Bachelor of Science
in Biology from Illinois Benedictine
College and her Masters in
Education at Loyola University.
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One student stood in the center of the room with the flashlight to represent
the sun. Four students stood in a circle representing the positions of the
summer solstice, fall equinox, winter solstice and spring equinox in the northern
hemisphere. The four students all faced the southern wall and tilted their heads
to the left to represent the 23.5 degree tilt of the earth on its axis.
The ball was tossed to the student in the summer solstice position, which was
labeled on the wall, and the student adjusted the ball so the northern hemisphere
was tilted in the same direction as their head. With the lights dimmed, the student
with the flashlight shined the light at the ball. The student with the ball was asked
to report which way the northern hemisphere was tilted: toward the sun, away for
the the sun or perpendicular to the sun.

Next, the student needed to report the
angle of the sun’s rays and whether
the area was receiving direct, indirect
or perpendicular rays. The student
then made observations about what
effect the position of the earth would
have on the length of the day and the
temperatures. For the summer solstice,
the student reported that the northern
hemisphere was tilted toward the
sun and the area was receiving more
direct rays from the sun which causes
longer days and hotter temperatures.
The student passed the ball to the
autumnal equinox position and the
game continued for several rounds
with students taking turns at different
positions.
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Michael Kolody
AMAZING TEACHING MOMENT
#motiondetector, #linefactory, #rate, #distancevspeed, #graph,
#force&motion

Michael Kolody is a math and
computer science teacher entering
his tenth year in CPS, and his
fifteenth year overall in K-University
education. He teaches at Alcott
College Preparatory High School
in Chicago, where he lives with his
wife and two daughters. Prior to
this, he worked as a programmer
analyst. He believes all students
can learn and is excited to develop
innovative, new project-based
courses that engage all learners.
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The purpose of what turned out to be my amazing teaching moment was simply
applying concepts of slope and y-intercept in a real-life, distance-time problem
situation. In this lesson, my students were introduced to the slope formula
and slope-intercept form, but did not know how it could be used to model a
real-life situation. I provided them with a calculator or computer based rangefinder, which was firmly affixed to a desk or table at roughly waist height for an
average student. A graphical image of a distance-time graph showing the walker’s
distance from the rangefinder was projected onto the wall. Desks were arranged
in such a way that there was a pathway allowing a walker to walk back and forth
up to 10 feet away from the range-finder. One-foot square floor tiles, or lines
taped one foot apart on the floor, provided a reference for measurement. Student
groups received a handout with a series of blank graph templates: distance
was marked on the y-axis and time is marked on the x-axis; there was space for
students to write down the problem scenario, make a prediction, record the
actual result, and to reflect. The students compared their predictions with the
actual result. The students then discussed with groups and then whole-class with

the teacher before filling in the analysis
section of their handouts explaining
why the actual graph looked the way
it did, correcting any misconceptions
they may have had.
Several additional scenarios with
multiple walkers and questions can be
created. Giving students the chance
to make predictions and immediately
compare them to actual results elicits
higher order ‘what if ’ analysis that
comes directly from the students with
little teacher prompting. This lesson
arrangement has enough flexibility
that many of the important questions
can come from the students with little
prompting! Finally, there is access
for all students, as the lesson is not
computationally intensive, students
get to get up and move, and there is
concrete, immediate, visual feedback.
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Les Seitman
AMAZING TEACHING MOMENT
#physicalscience, #midlleschoolscience, #linearpolymer,
#crosslinkedpolymer, #ngss, #physicalmodel, #chemicalstructure,
#recycle, #polymer, #paperclips, #plasticbottles, #hairgel, #8thgrade,
#simplemodels

A native son of Chicago, Les is a
proud product of Chicago Public
Schools. Entering his 12th year with
CPS, he teaches 8th grade physical
science at Dr. Jorge Prieto Math
and Science Academy. Les earned
his BA from Elmhurst College, his
teaching certificate from North
Park University, and his M.Ed. from
Loyola University.
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This activity took place during our Chemistry unit. The students were trying
to determine the difference between polymers. A polymer is a large molecule
composed of many repeating units. Plastics, along with cosmetic products such
as hair gel, are polymers.
To open the activity, I asked the students to identify different chemical and
physical characteristics of two plastic bottles I had in my class. The first plastic
bottle is a typical water bottle that you can buy at any convenient store. The
second plastic bottle is a Nalgene. The students immediately recognized that they
have different recycling numbers at the bottom and also that one is “stronger”
than the other. After the background portion has been established, we move into
modeling the different structures of the two.

To model the linear polymer (typical water bottle), I had
the students link five paper clips in a horizontal row. To
model the cross linked polymer (Nalgene bottle), I had the
students make three rows of horizontal linear polymers.
Next, they took the horizontal rows and vertically linked
them together using one paper clip every 2-3 spaces.
To conclude, I asked the students to describe their findings
in their journal about the differences between the two. It
was amazing that by doing a simple model with paper clips,
students better understood the different chemical structures
of polymers.
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Karen Trine
AMAZING TEACHING MOMENT
#studentchoice, #weightedaverages, #chemistry, #atomicmass,
#organizedchaos, #LaneTech, #periodictable

After learning to love teaching
while living in Africa and China
with the Peace Corps, Karen
settled in Chicago and has been
teaching chemistry at Lane Tech
for nine years. She sees science as
a universal language for expressing
wonder and joy, with the bonus
potential for bridging cultural gaps.

Students begin this weighted average activity by working together as a whole class
to calculate an average. The scenario is a farming analogy, where each student
has welcomed a new litter of pretend piglets into the world. Note cards with cute
photos representing the litters are distributed to each student, communicating
how many pigs are in each litter. I reward the fastest of my five classes that
correctly determines the average number of pigs per litter in our farming
community.
One student summarizes her class’s method for calculating the average number
of pigs per litter, then students brainstorm alternative methods. This opens the
door to using a weighted average to determine the answer. Students usually resist
this solution initially as being harder or more time consuming, but with a quick
change of scenario, the value of a weighted average is evident.
Instead of imagining ourselves as farmers averaging pigs, we try to design
a method for finding the average atomic mass of one particular element.
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Immediately, it’s obvious we could
never collect all the atoms of an
element in the whole universe.
What’s doable though is analyzing a
representative sample of that element
to determine what percent is what
isotope. With this percent composition
data and our new weighted average
skills, finding the average atomic
mass of an element is easy. Students
finally see where those decimal mass
values on the periodic table come
from! Student feedback indicates that
learning weighted averages felt like
finding the missing piece of a puzzle.
Previous teachers assumed students
knew how to do this, when in fact
many didn’t. Also mentioned was how
practicing on familiar topics was nice
because it made tackling isotopes less
intimidating.
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Katrina Vafakos
AMAZING TEACHING MOMENT
#geometry, #Distance, #Polygons, #GoogleEarth, #GoogleMaps,
#Maps, #SMARTBoard, #Graph

Katrina transitioned from rural
Arkansas to urban life. She started
in business then pursued education
career. Entering her 13th year at
CPS, teaches geometry at Taft High
School. She earned her Bachelor’s
in Organizational Management
and a MBA, Masters in Secondary
Education, MSIS, Administration/
Supervision and Director of Special
Education Certification.
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The activity is designed to connect the student’s real world experiences with
geometric concepts. This activity begins with presenting the students with a map
of the area around Taft High School. The students must be able to locate the “x
axis” and “y axis. In addition, the students must be able to locate various streets
and intersections. Next, they are given a series of destinations. The students
need to locate various points on the map. Next, the students must determine
the midpoint based on a given set of locations. Once located, the students must
calculate the distance between the various points through the use of the distance
formula. In addition, the students must calculate total distance traveled. This
activity could incorporate many different aspects. The students can utilize this
information to calculate calories being burned while walking or jogging. The
students can determine the cost of public transportation based on the various
locations being visited. In addition, the students could calculate the number of
gallons of gas being used by their personal car during their travels. Furthermore,
the students could calculate the amount of time needed to travel by bicycle.

This activity could be taken a step
further by determining the total
cost of travel during their outing. In
addition, they can calculate the amount
of time needed to travel by walking or
jogging, bicycle, public transportation,
and automobile. Next, the students
could provide determine the possibility
of a faster route based on the
locations of the traffic lights, stop
signs, and congestion of the streets.
Finally, the students could justify their
decisions by providing the calculations
needed to make the determinations.
This provides many directions to layer
the activity to provide rigor for the
students.
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Five Key Ingredients
for an Amazing Teaching Moment by

THE JUNO BUNCH!
Student Generated Questions: When crafting questions themselves, students become invested and
examples are authentic. Students develop confidence in new topics when able to step into the teacher
role.
Real-World Examples and Applications: Lessons include concrete examples students have
been exposed to in their day-to-day environment. This hooks the students and assists conceptual
understanding.
Kinesthetic Component: STEM learning incorporates movement or other types of hands-on
activities which deepen understanding of a concept.
Cooperative Learning: STEM learning requires different opinions and views for discussion.
A cooperative group of students with different backgrounds will provide the different views.
Multiple Modalities: Involves providing diverse presentations and experiences of the content so that
students use different senses and different skills during a single lesson.
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TEAM
STARS TEAM
•

Davina Allen
Darren Fuller
Earl Johnson
Ladd Perina
Latasha Petty

•
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Davina Allen
AMAZING TEACHING MOMENT
#math, #socraticseminar, #openendeddiscussion, #socraticmethod,
#criticalthinking, #questioning, #6thgrade, #middleschool, #7thgrade

Davina Allen facilitates in a Creative
Learning lab designed for students
in middle school. She also coaches
teachers K-8 helping them design
lesson that involve the Engineering
Design Process. She is a proud
parent of two beautiful children.
Davina believes that in order for
students to be successful they have
to be able to function as a team.

amazing STEM | 114

Three years ago, I taught to a 6th-7th grade split that had a total of 41 students.
My goal was to get students involved in a formal discussion about math while
being respectful to others ideas. I decided to step outside the box and try a
Socratic Seminar with math. Socratic seminar is a formal discussion, based on a
text in which a group leader uses open-ended question.
Normally Socratic Seminars Circle are used in subjects such as reading, science
and social studies, but the challenge seemed interesting. I figured the Socratic
Circle would get students discussing their answers and provide assistance for
struggling students.
I took a couple of days to decide on a problem that would allow for open-ended
questions and discussion and would also force students to listen to the comments
and the questions of others. Students also needed to be able to articulate their
own thoughts and disagree with others in a positive manner.

I chose to use a math problem that related to student’s real
life. Students had to look at several cell phone companies
and their plans and determine what would be the best
option economically. Students had to be able to perform the
algorithm and also defend and justify their answer. Students
were split into two circles: an outer and an inner circle. The
outer circle was the observation circle in which they listened
and observed the interaction of the inner circle.
A group leader was assigned and made responsible for
keeping an ongoing discussion in the inner circle. The inner
circle started the discussion about the math problem. The
individuals talking gave the group their answer and waited
for responses. Other students joined in the discussion by
either agreeing, disagreeing, (with explanation) or by asking
clarifying questions. The goal of the Socratic Seminar was
to clarify students understanding and get an informal idea
of my students struggles and strengths.
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Darren Fuller
AMAZING TEACHING MOMENT
#classification, #STEM, #Science, #dichotomouskey, #realworld,
#inquirybased, #middleschool

Darren Fuller is a middle school
science teacher, father of two, avid
gardener, and a lover of all things
Lego. After graduating from college
he joined the US Peace Corps in
Tunisia. He then spent over 10 years
teaching ESL in South Korea and
Indonesia.
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One of the tools that scientists use is classification, or taxonomy. This system
provides a way of categorizing living things. Before I can get to the system of
Kingdom, Phylum, Class, Order, Family, Genus, and Species it is important
for students to comprehend how scientists classify organisms based on unique
characteristics. This process begins with a simple ‘alien’ identification activity.
Students are presented with a group of 5 aliens that have easily identifiable
characteristics such as number of antennae, number of legs, etc. As a group we
discuss and identify these characteristics. Once this has been achieved the real
fun begins. The aliens are divided into smaller sub groups based on an eitheror grouping. For example, the aliens either have one antenna or two antennae.
All of the aliens will fall into one of the two groups. This grouping continues
until each smaller group has only one alien that will fit in each group. At this
point I introduce the useful tool of the dichotomous key. The students use the
identifying characteristics to create a key that is used to identify any ‘new’ aliens
that might be discovered.
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Earl Johnson
AMAZING TEACHING MOMENT
#creative, #reallifeapplication, #captivating, #TiNspire, #powerfultools,
#mathiseverywhere, #highschool, #math

From Michigan originally, Earl is
a high school math teacher who
bleeds Green and White. He went
to MSU for his undergrad, teaching
certification, and Master’s degree.
He used to work as security at
Wrigley Field and spent one game
teaching relief pitchers how to
multiply fractions. Go Green!
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My amazing teaching moment took place in an Algebra with Trigonometry
classroom. I am fortunate enough to work with TI-Nspire calculators and have
them linked to a TI-Navigator system. This allows me to see every student’s
calculator on my laptop and project them onto a screen when they are doing
interesting or amazing things. Armed with this technology, it makes sense for
students to explore and discover concepts rather than learn directly from me.
Students had basic understanding of how the calculators worked, but for this
lesson, I used something new to them. Pictures on their calculators! Specifically,
on a graph. All of the pictures were of shapes similar to that of a parabola.
Examples include: the path of a basketball shot, the St. Louis Arch, the
McDonald’s Arches. The goal for students was to adjust the general vertex form
y=a(x-h)2+k of a quadratic to match the picture shown on their calculator.
Students could see when the graph they created would match the picture and
when it was off. Going into the lesson students had no knowledge of a, h, and k
and what they did to change the parabola. With every change they made, a new

parabola appeared before them and
they began to understand what each
item controlled.
Once students got comfortable
adjusting a, h, and k, they were asked
to explain what each item controlled.
This lesson was followed up by a
more traditional lesson using graphs
on paper and identifying the vertex
form of the quadratic using their new
knowledge.
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Ladd Perina
AMAZING TEACHING MOMENT
#lifelonglearner, #3Dlearner, #Edutainment, #HardWork, #mindfulness

Mr. Perina has been a CPS teacher
for over twenty years. He has
taught Radio TV, Wood Shop,
Drafting (traditional and modern),
Exploring Computer Science, and
a variety of Science classes. His
philosophy is to make learning
fun and interesting. To make
the student a lifelong learner. To
connect to the neighborhood, he
teaches GED in the evenings to
adults. He has spent six years in
the Air Force which has taught
him the power of hard work and
mindfulness. These traits he tries to
instill in his students daily.
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For students who are more visual learners drafting is the class for them. It has
elements of all the core subjects built into it. I always tell my students they can
become architects, engineers, designer or special effects experts. Sometimes
the AutoCAD program can be a little intimidating to the students so to make
2D, orthographic and 3D a little friendlier I have the students build whatever
they want out of blocks, small stone tiles or even Legos. Students have an
instinctual way to build something when given these items. It is truly fun to
watch. After they have finished their personal construction I have them sketch
the construction in three views front, right and top. After they have mastered
that we then try sketching the three views into one 3D isometric drawing. Once
we have discovered the wow factor we then move on to the AutoCAD program.
Visualizing 3D objects in one’s mind is not an easy task, but with practice we can
literally change the way we see the world in our heads.
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Latasha Petty
AMAZING TEACHING MOMENT
#reallifeapplications, #modeling, #intergeraddingsubtracting, #6thgrade,
#numbersystems, #automaticity, #analyze, #mathvocabulary, #math,
#gottabequick, #handson

Latasha Petty is a math coach at
Perkins Bass Elementary in the
Englewood area. She has taught in
CPS for 7 years: 4 years as a middle
school math teacher and 3 years
as a math coach. Latasha has a
passion for teaching and believes
ALL children can learn!
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When introducing any math topic, I like to present a real-world scenario. When
I was teaching a lesson on adding integers to my 6th graders, we just finished up
plotting integers on a number line and representing real world situations with
positive and negative numbers.
This particular lesson focused on discovering the algorithm for adding and
subtracting integers. I presented the following scenario: Stephanie put $4 in her
bank account and went to Walgreens and purchased a box of candy. The candy
was $4 and she paid using her bank card. How much money did she have left
after her purchase? What if she deposited $4 with her bank card but spent $9,
how much would she have left? Using a number line, I modeled this scenario. I
posed the following questions: What is the first quantity? Positive or negative?
The second quantity? Positive or negative? Plot her starting balance after the
deposit. Move along the number line to represent how much she spent at
Walgreens. Which direction will we go? Why? Where do you land?

These situations represented zero
pairs. I passed out red beans and white
beans to the students. The red beans
represented negative numbers and
the white beans represented positive
integers. Each student was given 10
red and 10 white beans and a strip of
paper with four expressions. Using
zero pairs and the beans, they had to
model the expression using the beans,
combine all zero pairs that they were
able to, and record what was left. I
posed a guiding question: Using the
beans, what makes a zero pair?
They took two minutes to analyze
their expressions and answers. They
had to come up with an explanation
of what happened when certain
signs came together. They were able
to come up with the algorithm for
adding/subtracting integers without
me telling them. Using this hands-on
lesson, they discovered it on their own!
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Five Key Ingredients
for an Amazing Teaching Moment by

THE STARS TEAM!
Differentiated Instruction: reach students of all learning capabilities, increasing student knowledge
and success, gives teachers the opportunity and builds off student strengths and weakness.
Creativity: limitations are often removed from activities; leads to student engagement, fun and can
make the activity accessible to different learning styles.
Real-World Connection: Allows students to make a connection and brings relevance to the learning;
can show practical applications to acquired knowledge.
Student-Centered: Gives students the ability to explore through hands-on activities; allows them to
make discoveries on their own.
Rigorous: The instruction needs to be sufficiently challenging to ensure student engagement and
push students’ thinking and learning. It should help students ‘unlearn’ misconceptions.

125 | amazing STEM

TEAM
WWIMS
•

Hallie Askuvich
Elena Concepcion
Nancy Ibarra
Dionne L. Reynolds
Annmarie Thomas

•
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Hallie Askuvich
AMAZING TEACHING MOMENT
#pickaside, #debatesinscience, #inquirylearning, #googleclassroom,
#volumevsweight, #misconceptions, #conceptualunderstanding,
#stillstuck, #5thgradescience, #6thgradescience

Hallie Askuvich is a National
Board Certified Teacher who
has been working in Chicago
Public Schools since 2000 and
currently teaches 5th and 6th
grade science. The bulk of her
tenure has been spent teaching
middle school science, but she
also served as the middle school
science specialist for CPS..
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I did not initially view this lesson as “amazing.” Frustrating would be a far more
accurate term. I was frustrated about my students not “getting it” and expressed
my concerns to a colleague who suggested that I record the lesson, so that’s
what I did. After watching the recorded lesson and thinking about what I have
learned during the MSUrbanSTEM fellowship about conceptual understanding,
it occurred to me that the grappling with ideas that was going on among students
during the lesson and the level of discourse really WAS amazing.
This lesson took place during a 5th grade unit of study in which the context was
set using a real world situation (the disappearance of the Aral Sea) to understand
water transformations through the hydrosphere, atmosphere, and geosphere.
As part of students’ learning about water transformation from liquid water to
frozen water and then back to a liquid again, students collected data by recording
the volume and weight of the liquid and frozen water. When I realized that
there were very different ideas about whether the weight of the water changed,

I instructed students to stand on one side of the room if
they believed the weight did change and the other if they
thought it remained the same. Students who were unsure
stood in the middle and all students were encouraged to
move as their thinking changed.
Initially students’ ideas were evenly split, but as we
revisited the data and looked more carefully at it students
raised questions about additional variables such as the
inconsistencies in the freezing, the shape of the bottles,
etc. We re-did the experiment using consistent plastic vials
that maintained their shape and upon closer examination
of the data and with reflection on what students knew
about closed systems and matter, more and more students
began to agree that the weight could not have changed
because no matter was added or removed from the system.
This experience was a testament to how often our amazing
lessons happen when we least expect it, and can only occur
when we are willing to stray from what the curriculum
covers to uncover what students conceptually understand.
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Nancy Ibarra
AMAZING TEACHING MOMENT
#Flint, #scientificmethod, #socialjustice, #currenteventsinscience,
#politicalcartoons, #lead, #cleandrinkingwater, #H2Oinvestigations,
#7thgradelifescience, #PeggyNotebaert

Nancy is a 7th and 8th grade
CPS science teacher who has
been teaching since 1999. She
strongly believes that social
justice issues should not be
left out of the classroom. She
wants her students to know
that they have the power and
responsibility to make positive
changes in their community and
in the world around them.
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The lesson I presented to my seventh-grade life science students addressed
the Flint, Michigan water crisis. I began by showing them a short video clip
explaining the problem. After that, I gave them a handout of a water quality
science experiment conducted by scientists from Virginia Tech. As a whole
group and using a graphic organizer, the students read the study and determined
the hypothesis, independent, dependent and controlled variables, data collected
and conclusion. I wanted my students to understand that the scientific process
is something that is actually used in real life applications and has value in the
scientific field.
We learned about the high corrosivity of the Flint River water and what could
have been done to prevent the lead from leaching from the pipes. We looked at
several factors that went into making the decision to change the water supply
from the lake to the river and how the socio-economic status of the customers
may have allowed Flint to happen. We followed by drawing political cartoons that

represented the Flint water crisis. As
a culminating activity, we went to the
Peggy Notebaert Museum and took a
workshop titled H2O Investigations.
Here, they looked at macro-organisms
to determine the quality of the river
water sample.
This lesson had several amazing
moments. The first was when we
were able to take an ongoing present
day experiment and apply it to
the scientific method. The second
moment was watching the students
come up with a political cartoon
that represented what they had
learned about the Flint crisis. I never
would have imagined the high level
of understanding and higher order
thinking skills that creating a political
cartoon would take. Lastly, watching
the students high level of engagement
in the water quality lab at the museum
was impressive.
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Elena Concepcion
AMAZING TEACHING MOMENT
#dividingfractions, #orderofoperations, #manipulatives, #collaboration,
#solvingmultistepproblems, #conceptualunderstanding,
#middleschoolmath, #pemdas, #6thgrade, #math, #studentownership

Elena Concepcion is a Chicago
Public Schools middle school
teacher. She has been teaching
since 2005 and she believes
she can reach her students in
many ways. As a math teacher,
she aims to teach a deeper
understanding of mathematics
for her students to truly
appreciate it.
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My amazing teaching moment was when I taught a lesson called “Solving MultiStep Problems with Fractions and Mixed Numbers,” from the 6th grade Go
Math curriculum. In this lesson, students had to think more complexly about
problem solving, including fractions and mixed numbers and building upon
prior knowledge with the order of operations also referred to as PEMDAS.
The first thing I did was to review order of operations with my 6th grade
students because it was not in their textbook. When doing that, I went over
the basic understanding of PEMDAS which my students may or may not have
recalled. However, I then reviewed a pretty intense word problem that was both
multistep and also included fractions and mixed numbers. The students were
then instructed to work in groups to solve a problem and go through the steps
using PEMDAS and their understanding to explain it. On the first day, students
worked on one part of the problem, for example, setting up the problem using
parentheses and the appropriate operations necessary to solve. Students then
solved their problems on chart paper and as a summative assessment they

presented it, ultimately teaching this
complex problem to the rest of the
class. This was my amazing teaching
moment because it really displayed
the understanding that students
gained once they finished the task.
I also had students who wanted to
work before and after class and at
home on this assignment to ensure
their understanding. This assignment
definitely exceeded my expectations in
that it helped my students to become
aware of what they’re doing in math
and also loving it!
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Annmarie Thomas
AMAZING TEACHING MOMENT
#realworldmath, #socialissues, #artinmath, #STEAM, #STEM, #storify,
#interdisciplinary, #HSmath, #mathproject, #chrisjordan, #coolpics,
#studentchoice, #PBL

Annmarie has taught high
school math in multiple cities
throughout the U.S. for over
a decade. She is currently an
International Baccalaureate
Middle Years Programme
Coordinator at Ogden
International School of Chicago
and serves as a facilitator
for Chicago Public Schools
and DePaul University’s Math
Teacher Leadership Institute.
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Why do we need to learn this? It’s a refrain often sung in math classes across the
country. I am always looking for inspiration from the world around us for my
lessons. This project idea was inspired by the work of artist Chris Jordan, whose
collection “Running the Numbers” (www.chrisjordan.com/gallery/rtn) contains
photographic pieces that combine art and statistics to raise awareness about
the impact of consumerism. His work made me realize that art and math are
powerful tools of communication that are rarely used in conjunction with each
other.
Social justice in math is an assessment during the area and volume unit in a high
school geometry class. Students are introduced to the work of Chris Jordan and
reflect on his integration of mathematics and art. I pretend that I am a funding
organization issuing a request for proposals from nonprofit organizations
who seek to raise awareness of a social issue through an artistic representation
of statistics about their cause. Students choose an issue and work from the

perspective of the nonprofit. The final
product is their written proposal, which
includes a mission statement for their
organization and an explanation of
the issue with references to researched
statistics; and sketches of their design (to
scale) from two different perspectives. All
relevant calculations of area, volume, and
the process of scaling used when creating
their design are included in an appendix.
Students have investigated cancer,
poverty, obesity, sexual violence, bullying
and more. Some displays have been
cafeterias filled with fast food containers
to represent the number of obese
children in the United States, dog cages
filled with tennis balls to represent dogs
abandoned annually, and stadiums filled
with water bottles. This is an amazing
STEM experience because students used
math to investigate something they are
passionate about and created unique
products that have relevance.
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Dionne L. Reynolds
AMAZING TEACHING MOMENT
#studentchoice, #orderofops, #PEMDAS, #mathpractices, #WHY,
#5thgrademath, #constructingarguments, #evaluateexressions, #discovery,
#followtherules, #mnemonicdivice

Dionne is a 5th grade
mathematics teacher at Beulah
Shoesmith Elementary School.
She loves the way numbers
work and how math can be
applied to every aspect of
life. Dionne’s goal is to help
her students develop a love
for mathematics through rich
discovery in and out of the
classroom.

amazing STEM | 136

The Purpose of this lesson was to have students discover the role of “Order of
Operations” and understanding why it is important in evaluating expressions.
To begin the lesson, students were presented with an expression to evaluate
independently. The expression contained two operations and four numbers. I
walked around, observing their work to see what my next step should be. I asked
for volunteers to share their answers, making sure that I selected volunteers
that I knew had different answers. The different answers were written on the
board. Then I asked, “Why do you think we got different answers for the same
expression?” Students replied, “Maybe they did the math wrong.” or “Some
people may have started in a different order.” I said, “Okay, those sound like
good reasons. Let’s see if that’s true.” We went through each person work to
check if their math was correct. Then I asked, “If every one’s work is correct,
then is it the order in which they solve the problem?” I had each student tell
me the order they used to solve their problem. This proved to be the reason
students got different answers. After seeing this, I asked student, “What do you
think can be done to keep this from happening.” I allowed time for discussion

and one of the students asked me,
“What would happen if we all started
at the same place?” I allowed students
to explore their thinking. When they
were done, I explained that there is a
rule for evaluating expressions called
“Order of Operations”. Using order
of operation ensures that if you
execute operations in a specified order
you would get the correct answer
every time unless you do the math
incorrectly. We examined the acronym
“PEMDAS” Parentheses, Exponents,
Multiplication, Division, Addition,
and then subtraction.
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Five Key Ingredients
for an Amazing Teaching Moment by

WWIMS!
Student-Centered: Student-centered learning experiences lead to conceptual understanding through
the full exploration of concepts and student misconceptions in a way that passive learning cannot.
Presented in a Creative way: Creativity allows students access the content from a variety of
perspectives and gives them the opportunity to express their ideas in an authentic way.
Transferrable to Other Content Areas and Interdisciplinary: Connecting concepts to a broader
context makes learning more meaningful and is more likely be retained because it is integrated into
students’ schema.
Opportunities for Expansion: Expanding provides opportunities for students to take their learning
beyond an individual lesson or project. Students can then problem solve to understand others’ ideas.
Positive Classroom Culture: Providing a safe space where students are encouraged to make their
thinking public. This allows them to challenge their thinking while addressing misconceptions.
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