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Pike High School is a highly
diverse urban high school
located on the northwest side
of Marion County in
Indianapolis, IN.

It has a current enrollment of
3,260 students and 175
teachers with a 18:1 student to
teacher ratio.

Pike has a 94% graduation
rate.

50% of the graduating class
has earned college credit
through dual degree courses
offered at Pike.

While | was at Pike | was
assigned to four 9th
Freshman Algebra classes
and two 10t-12th Repeat
Algebra classes.

| worked extensively with
two periods of the freshman
Algebra and with both of
the Repeat Algebra classes.



Unit Plan

Long Range Goals

* Distinguish between situations that can be
modeled with linear functions and with
exponential functions. Understand that
linear functions grow by equal differences
over equal intervals, and that exponential
functions grow by equal factors over equal
intervals. Compare linear functions and
exponential functions that model real-
world situations using tables, graphs, and
equations.

Represent real-world and other
mathematical problems that can be
modeled with exponential functions using
tables, graphs, and equations of the formy
= ab”x

Graph exponential equations in two

-

* Exponential Functions

e Graphing Exponential Functions

* Modeling Real-Life Situations
with  Exponential Functions

* Interpreting Exponential Graphs

\ and Functions

Enduring
Understanding

Big Ideas

* How graphs and functions can be
used to analyze real-life
situations/data.

* How we can analyze data to make
conclusions about real-life situations.

* How graphs can be important to

\ analyzing real-life situations.

variables without technology.

Assessments
Summative Formative .
e Modeling ¢ Class Discussions
Exponential * Think, Pair, Share R

Linear or Exponential
Paper Folding
e Thumbs up/Thumbs

Growth
* Unit Test

Essential Questions

What can we interpret about real-life situations
from functions and their corresponding graphs?
What situations can be better modeled by
graphing? Are there other methods to model
situations/data?
What graphs and functions are more appropriate

d
. E:i\;v:lips /\ for modeling different situations?
Student Activities
e Bellwork * Notes/Lesson

e Notes

Exponential Rate of Change

Linear or Exponential
Modeling Exponential Growth
Homework

Paper Fold
\ Functions /

* Comparing Linear and
Exponential Functions

* Exponential Functions

*  Modeling with Exponential




Assessment

Formative Summative

e Class Discussions * Modeling Exponential Growth
e Think Pair Share e Unit Test

e Linear or Exponential?
e Paper Folding

1. Zombie Apacalypse Linear or Exponential?

A virus is turning people in Zombies! When the virus started spreading there was only one
Zombie and the number of Zombies quadruples every week.
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Question 2. When there are 1,000,000 people who have turned into Zombies the World Health 9) Ms. Wraley started with 10) Ms. Petrin has $1000 and
Organization (WHO) will call the virus a pandemic. After how many weeks will there be a 520 and her money spends $5 each day.
pandemic? quadruples each day.
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Exponential Growth Packet
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Meodeling Exponent Growth Scores

Number of Students with that Score

This data represents the scores students|
received on the Modeling Exponential : I I I
Growth Assessment, and how many ) I I I I

students got what score.




Lesson Plan

Teacher: Rachel Wraley

Lesson#in Unit: 2

Lesson Topic: Exponential Funcrions

Lesson Objective and Assessment of Objective

By the end of the leszom, student: will be able to: Wiite a fanction mle for an Eponential Function takng mto account whether it 15

zrowth or decay.

Content Ohj. : Recognize exp 13l pattemns using graphs, tables, and story problems. Recognize the pattem m exponentil
zrowth and decay.

Academic Language Ohject I bulary for the lesson: Imear function, Exponential funchion, y-mtercept,

asynptote, constant, rate ofchange commen difference, andcommn mmlpher

Why does thiz leszon matter?

Egponentnl finctions are nsed i severzl professions/disciplmes (nemly scientific) all over the world. It is mportant to be able to
recognize exponential patterns and wite exponential fanctions m order to be successfulin those professions /disciplnes.

Aszessment Statement: How will students show they have met the ohjective?

Students will be able to comrectly label a function mule knear or exponential. Students will be able to1ead a story problem and write a

comrespondmg exponential function rule.
Specific Standard Indicators Alizned with this Lezzon:

* Detmguih between situations that can be modeled with Imear functions and with exp
functions grow by equal differences over equal mtervals, and that exponential fiunchions grow by equal factors over equal
mtervals. Compare Inear functions and exponential fanctions that model real-world situations using tables, graphs. and

ethan_. (ALQEL)

. + meal 1 W

rd and other ical

ethan_. of the form v = ab"x (for mteger valnes of x =
representations and mterpret the valies of aand b. (AJ.QE")
*  Graph exponential and quadratic equations m two vanables with and without technology. (A1L.QE3)

tial

Und 341

Imear

that can be modeled with exponential fimctions using tables, graphs and
1, mtional values of b = 0 and b £ 1 ); translate fluently among these

Tope of Mathematical Enowledze Objective is seeking to measure

[ Declarative

[ Procedural

B Conceptual

Standurd for Mathematical Pracéi Ak e G LG

(Mol or Insfruction | Latsllaienal T=e of Technology
[IMake senseof problens and persevers m solvmg them. B Class/Group Discussion 0] Teacher's Manual pg# O Cell Phone
[ Reason abstractly and quantitatively. X Coop Leaming [ Student Tew pg# 63-76 O PolEverywhere com
[ Construct viable arguments and critique the reasoning of 0 . [E Small Group [ Picturs Books O CPS Clickers
others. Emumdqmmy [H Guidsd Practics B Handours: HW #3 [ Eimo Document Camera
DI Model with mathematics. Algebra B Lacrure or Direct Instruction & Manpulstive: Mathegories [ Software: AglaMind
S Use sppropriste took strategically. [ Functions B Question/Answer Related Equipment: [ Student Computers
[ Attand to precision. ElModeling O Lewning Stations O Adapted marerials [ Teacher Computer
[ Look for and meke use of stucture. DGEmtry i O Teacher ModelingDemo O Video ClipsDVD
[ Look for and express regularity in repeated reasoning. Olstatistics and Probablity| 0O Jourmal wrning ]
[ Ro Play Web 20toal
% Hands-on & Orhar: Smanboard

F T i

Student: with IEPs receive the following accommodations: O Game

Preforential seatmg [ SbtionRele Plrying

Edended time on tests/projects O Independent Leamimz

Student: with LEP: receive the following accommeodations: O Other

Modified tests

TastStrate sies/Activifies: Warm m up: How will you support students in 2 prior dee, p il, real world and'or cultural conmections?
mmemsg The belwork & written so that mdemdobuhm-wpohhmﬁmptnmm and some problems from the cuvent
Notes topac. Thes grves them a chance to strength thew pror knowledge of past topics, and to help remforce the new topac
Time Teacher Will Be: Students Will Be: Rationale:
5 mmdes Welkonmng ﬂrchss. gvmg | Startmg/attempting thex The bellwork = witten so
Wekome' Startmg | any necessary bebwork. that students do both revew
Bellwork amowncements, and puttme problems from previous
the students on task topics and some problems
(belwork) from the current topxc. This
gnes them a chance to
strength ther pror
knowledge of past topics,
and to help remforce the new
topic.
Thes akso starts the class’s
highly structared routme.
5 mmtes Mrs. Petrm and Twill ask Select students will put wp | This formmat for gomg over
Wrappmgz Up for vohmteers to put up ther | ther work for a specific the belwork, allows for a
Belhwork work for a specific Beliwork problem more constrictive
Belwork problem comversation about
mathematics.
After students have put up | Students will comrect thex It ako enfbrees the struchmre
ther work, Mrs. Petrm or I | Beliwork if needed. of the classroom, and the
will Jead the students m a Bellwork.
discussion about ther peer’s
work, and comect any
AT T I
10 muntes Mrs. Pemowlwilnskiw Students wil get out ther Thes s gives the students a
HW the students to put wp ther | homework and begm chance to ask questions
Check/Questions Belwork and get out ther | checkme ther answers about homework
homework from the egher from the projected problems/concepts that
previous mght Then we answers on the smartboard, | confised them
will projecttalk about the | or from the answers we It & ako a chance for them to
answers and go over any provide them kam that askmg questions to
problems the students need | They will ask about any not only ok, but encowraged,
(provaded there = sufficient | questons they need and something we, as
toe). answered. teachers, want.




15 mmutes

Lesson # 3
Exponential
Growth and Decay

Lesson Plan

Mrs. Petrm and T will ask
the students to put away
ther homework. get out
therr AgileMind textbook.
and fum fo page 63.

Mis. Petrm or I will then
lkead the students through
the lesson usmg the
textbook and AgileMind
software.

Openng ther AgleMind
textbook to page 63.

Students will take notes m
ther AglleMind textbook
and actively participate m
the lesson

One of the great advantages
of AgilleMind is its focus on
active engagement from the
students. The lesson
structure m such a way that
students make comjectures
about different mathematical
computation. and then as a
class we solve to see if we
had a true or false conjecture.
This helps ensure that
students are more actively
engaged m a lesson that
relies on Drect Instruction

questions about tonight’s
homework.

tonight s homework.

5 mmntes After handmg out an Categorizing different This 1 an mformal
Linear or envelope to each group of | fimctions. tables of vahues, assessment Iwill use to
Exponental? students. we will be graphs. and story problems | check how well students are
wandermg around the as either lnear or neetmg the unit objectives
classroom answering exponentil. Are they able to discem
questions and/or checkmg whether a graph. table of
work as we are asked. valies, story problem or
finction i lmear or
exponential?
10 mmutes We will wrap up the lesson | Affer finshing the lesson This 15 another opportunty
Work/Stdy m order to give the students | the students have work tnne | to ask questions if they are
Tme/Exit Slp a chance to work/ask to ask questions related to having trouble with the topic.

It also is a teachmg moment
to tell students &t &5 alright if
you have a question.

Transition to WI'HE g/ClosiiLg: How will you engage students in self-assessmentand’or reflection on key concepts?

Daily Assessment How do you know your

students met your lesson objective(s)?

knowledge

B4 comprehension
(X application

[0 analysis

O synthesis

[ evaluation

Formative:

Bd Class discussion

[] CPS clickers

[l Email teacher

X] Entrance/Exit shp

[ Teacher Observe

[J Thumbs up. neutral. or down

& Homework check
Listened to conversations

[J MathJournal

O Quiz

[ Video quiz

[ Voting

[] Whiteboard Check

[ Other

Summative:
[ Test

] Project

[] Report

[] Presentation
[[] Final Exam
[ Other

Additional Teacher Preparation:
Materials: HW #3

Technology: Smartboard. AgileMmd

Copy:

Locate:




S

Student work for
Linear or
Exponential.

Student work for the
Modeling Exponential
Growth activity.




Sa

Student work for the
Modeling Exponential
Growth activity.




Analysis and

I @)
Reflection. ...

knowledge about exponential functions, but
the ability to create an exponential function to
model a story problem. Though they gained
the knowledge to create the functions, they
still struggled to use the function to solve real-
life problems associated with the function.
They were able to create the function, but not
use it to solve problems.

Analysis:

Throughout the lesson | learned that | need
to include even more opportunities for the
students to manipulate complex
mathematical concepts. The students
benefited immensely from activities like
Linear or Exponential? and Modeling
Exponential Growth where they got to work
with the material in an authentic manner.
When teaching the unit again, | want to
include more such learning opportunities in
the unit. | will also focus on more instruction
time on using exponential functions to solve
real-life problems.

Reflection:
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