Advanced Mathematics in the Grade 8 to High School Classroom

Course Description:

The purpose of the Advanced Mathematics bnstivill be to prepare educators to work with @ear
population of advanced learners in the field ofmeatatics. Participants will develop their own pait of
lesson plans, instructional materials, and resautftat they can use in their classrooms. Eacheolessons and
related materials in the portfolio will reflect tepecific mathematical theme involving a brancimathematics,
on which that day of the institute will focus. h&focus of these materials will be the use ofiyebhsed
application problems.

Participants will be encouraged to have theennls in their portfolios reflect a variety of tdang and
assessment models, so as to demonstrate knowlédgeaaety of pedagogical techniques. The usswdent-
guided explorations, small group activities, aslaslstressing the role of technology in the classr will be
implemented. In addition, with each lesson, pgoréicts will design assessment items, including egsponse
questions, to use with their students. These tgpassessment items will be modeled through teeofia
mathematics journal that participants will regulagspond to as part of the institute.

Course Delivery I nformation:

The Institute will take place on Tuesdays ahdr§days from 8 AM — 3 PM for three consecutive kgaa
July. The dates for Summer 2005 are July 5, 714219, 21, 26, and 28.

In addition, four follow-up sessions will beltiguring the fall. They will take place on Sataydnornings
from 8 AM — 1 PM. The dates are September 17, listad, 15, 29.

All sessions will be held at the Twain SchBailding located at 20 Front Street in West Sprielgf

Grading Criteria:

Students will receive a grade for this couraseul Components Percentage
on the percentages indicated in the chart to tid.ri Content Integration 2504
The grade will consist of six components, including clrnculimiUnit 250/
the integration of content, the development of a VisihEreies JoumEl 20%
curriculum unit, one topic presentation to the slag Topic Presentation 10%
each student, work in a mathematics journal, the Reflection Paper 10%
writing of a reflection paper at the end of the rsa as Participation 506
well as the student’s participation and attendance. o 506

Content I ntegration and Topic Presentation:

Based on the mathematical theme of each sesgticdents will be asked to explore a challengfipic in
more depth. They will be asked to outline the inignat vocabulary, highlight special cases and nolaltic areas
for students, develop problems and/or assignmbatsiemonstrate the conceptual idea, and discwsshay
would deliver the content in their own mathematiasses. The instructor will review their ideasifdegrating
content and provide feedback to the students.

Choosing a topic the students explored thrahgh content integration study, the student Wién present it
to the class. The entire class will actively papéte during the presentation. The presentatidinaigio be
reviewed and graded by their peers using a rubaciged by the course instructor. Students are@maged to
choose topics for their content integration assigni® that could also be incorporated into the culum project
described below.



Mathematics Journal:

Each class session, students will be givemiassef five mathematical writing prompts to resgda before the
next session. The writing prompts will containldemms or concepts related to the theme of the @aying the
next class session, the prompts will be collectetigraded.

Included, as part of the journal, will be oteafrning” writing prompt per session that will encage the
students to reflect on the topics, activities, presentations that took place in the class. Bwiopportunity
for the students and the teacher to converse @utdithe classroom, and expand each other’'s kngeled
mathematics, learning, and teaching styles.

Reflection Paper:

The culmination of the course will be the elepment of the reflection paper, which should dsscthe
student’s educational philosophy and personal draluring the class. Students will assess thegness, and
address any concerns they may have. The one ithgéinorompt each week can be used as a resourdhior
assignment.

Curriculum Unit (Outside Project)

Students will be required to develop an entimé for a course in which they will teach in theure,
preferably during the next school year between&eper 1 and October 28, 2005. This assignmenbwill
assigned during the break between the summer #dod/fap sessions for the course. It will be dueinigithe
first Saturday session held in September.

The unit should consist of an overview, indival lesson plans for each concept or activityorhiiced, as well
as assessment. An overview, which provides a gagmriwhere the unit can be inserted into the eurre
curriculum, timeline for the unit, foundational adetailed learning objective, as well as a lismfigpossible
additional resources that can be used. The lgdsos should contain specific learning objectivissing of
prerequisite knowledge, a description of the ingtamal methods or activities, suggested adaptationthe
lesson, and methods of assessment. Finally, atyafievaluation strategies should be employedaball
aspects of learning can be assessed. We will ssidtadent outcomes as indicated by the assessaoi¢hése
projects.

Attendance:

Attendance is a mandated and graded pario€tiurse. It is graded objectively by taking tluenber of class
hours present and dividing by the total number®héurs. For example, if someone missed two holuctass
one day, and an entire session at some other ploatwould mean that they attended a total ofdfr$r This
would give the student an 88% attendance averag&gf65 * 100% = 89%. This would be 10% of the
participation/attendance portion of the grade.

| believe it is essential to count attendaae@art of the grade to encourage students todagiénlass meeting
if possible. There will be many things will come during the year, especially on Saturdays. Byrtav
attendance as part of the graded portion of thesclahelps a person prioritize what is importafiere are only
13 class sessions scheduled. |t is essentia pydsent at all class meetings. There are ncsercabsences.

Participation:

Students will be expected to participatevadyi in class including small group activities. rikapation in
class requires you to come prepared, with your nadéeand homework. Feel free to ask questiommgttime. |
can only help you, if I know in which areas you heing difficulty. | am willing to provide helproan
individual basis.

Participation will also be scored objectivblyusing a rubric. Following each class, | wilhgolete a quick
rubric for each student. Up to eight points passlsession will be awarded, for a total of 10stsddy the end



of the course. First, students can earn pointedemg papers, journal entries, and presentatieadyrand
submitted on the day they are due. They will @am participation points for providing construetiwritten
feedback to classmates on presentations, as watldisg to the class discussions and activitieb ekss. This
would be the other 10% of the participation andradtince grade.



Topics and Assignments for Each Session

Session 1 Theme: Patterns, Number Sense, and Operations

July 5" Activities: Discuss Class Syllabus, Assignnseand Expectations
Pre-Assessment of Participant KnowledgeeBas
Spread of Infectious Diseases; An Introductory YAty
An Exploration of Pi in Everyday Objects
The Binary Number System

Homework: 1. Perform a content integration exgtion for a topic related to today’s
theme. Make sure to follow the providendglines.

2. Write responses to the writing prompts providedtfolay’s topics in
your mathematics journal.

3. ReadRich Problems — Big Payoffs

Session 2 Theme: Algebra |

July 7" Activities: Order of Operations and The 241ea
Laws of Exponents
Factoring 101
Operations on Rational Expressions

Homework: 1. Perform a content integration exalion for a topic related to today’s
theme. Make suréoltow the provided guidelines.

2. Write responses to the writing prompts providedtfolay’s topics in
your mathematics journal.

3. Read:Algebra: Real-life Investigations in a Lab Setting

Session 3 Theme: Technology ~ Tl Graphing Handheld Technology
July 12" Activities: The Milling Machine ~ Equations ofriés and Their Domains
Matrix Operations
The CBL, Data Plots, and Statistics
Linear Regression
Student Topic Presentations

Homework: 1. Perform a content integration exalion for a topic related to today’s
theme. Make suréoltow the provided guidelines.

2. Write responses to the writing prompts providedtfolay’s topics in
your mathematics journal.

3. Read:A Graphical Approach to the Quadratic Formula.



Session 4
July14"

Session 5
July 19"

Session 6
July 2"

Theme:
Activities:

Homework:

Theme:
Activities:

Homework:

Theme:
Activities:

Homework:

Algebra Il

Solving Linear Systems using Me#s
Mathematical Modeling with Real World Data
Linear Programming

Conic Sections

Student Topic Presentations

1. Perform a content integration exglion for a topic related to today’s
theme. Make sure to follow ghevided guidelines.

2. Write responses to the writing prompts providedtfolay’'s topics in
your mathematics journal.

3. ReadTurning Students into Problem Solvers

4. ReadUsing Graphing Calculators to Model Real-World Data

Technology ~ Geometer’s Sketchpad and Cabri Jr.
Constructions of Quadrilaterals

The Equation of Circles

Application Problems with Multiple Solutions
Circles and Related Angles

Student Topic Presentations

1. Perform a content integration exgion for a topic related to today’s
theme. Make suréoltow the provided guidelines.

2. Write responses to the writing prompts providedtfotay’s topics in
your mathematics journal.

3. Readinteractive Technology and Classic Geometry Proklem

Geometry

Geometric Transformations and Tessdhtions
Maximizing the Volume of a Box

Similarity

The Family of Quadrilaterals

Student Topic Presentations

1. Perform a content integration exgion for a topic related to today’s
theme. Make suréolow the provided guidelines.

2. Write responses to the writing prompts providedtfolay’s topics in
your mathematics journal.

3. Read:Equal Arcs, Triangles, and Probability

4. Read:Pick’'s Theorem: What a Lemon!



Session 7
July 26"

Session 8
July 28"

Session 9
September 17

Theme:
Activities:

Homework:

Theme:
Activities:

Homework:

Theme:
Activities:

Homework:

Functions

Function Notation and CompositenEtions

Graphs of Polynomial Functions and their Emth@&viors
Determining Horizontal, Vertical, and SlantyAsptotes
Student Topic Presentations

1. Perform a content integration exgion for a topic related to today’s
theme. Make suréoltow the provided guidelines.
2. Write responses to the writing prompts providedtfotay’s topics in
your mathematics journal.
3. ReadBecoming Flexible with Functions: Investigating téwi States
Population Growth

More on Functions

The Zeros of a Function

Maximum and Minimums of Functions
Application Problems involving Optimization
Student Topic Presentations

1. Work on designing a curriculum unita topic of your choice. Take a
look at what needs to be covered in the year at paticular school.
Assume the unit will be incorporated as part ofcheent curriculum.
Make sure to follow the provided guidelines.
2. Write responses to the writing prompts providedtfolay’s topics in
your mathematics journal.
3. ReadTeaching the Logistic Function in High School

Trigonometry

Trigonometric Functions and Theiraphs

Trigonometric Graphs and Their Translationsn-ldvestigation
The Unit Circle and Exact Trigonometric Values

1. Perform a content integration exglion for a topic related to today’s
theme. Make suréoltow the provided guidelines.
2. Write responses to the writing prompts providedtfolay’s topics in
your mathematics journal.
3. ReadA Direct Approach to Computing the Sine or Cosihthe
Sum of Two Angles



Session 10
October f

Session 11
October 15th

Session 12
October 28

Theme:
Activities:

Homework:

Theme:
Activities:

Homework:

Theme:
Activities:

More on Trigonometry
Trigonometric Identities
Trigonometric Inverses

Solving Trigonometric Equations

1. Perform a content integration exalion for a topic related to today’s
theme. Make sure to follow the provided gliites.

2. Write responses to the writing prompts providedtfolay’s topics in
your mathematics journal.

3. Read:Conditional Probability: Its Place in the MathemagiCurriculum

Probability
Combinations and Permiotet
Probabilities using Counting Methods
Probabilities of Compound Events
Conditional Probabilities
Discussion of Student Outcomes based on Quunt Unit Project

1. Perform a content integration exgiorafor a topic related to this
week’s theme. Makeesio follow the provided guidelines.

2. Write your reflection paper. It should alsoarporate your own
educational philosophy and discuss your peisgrowth during this
class. Feel free to use your “learning” jalrentries to help you.

2. Read:Class Activities with Student-Generated Data

Statistics

Data Collection and Analysis

Measures of Central Tendency

Variance and Standard Deviation

Statistical Plots (Box-And-Whisker, Stem-anelk, Histogram)
Discussion of Student Outcomes based on CurriclaihProject
Post-Assessment of Participant Knowledge Base
Administration of the DOE participant follow-up sey



(Sample Assignment)
MATHEMATICS JOURNAL

Topic:  Algebra ll Assignediuly 14, 2005
la. Describe the difference between the notafioix) and[f (x)_l] Create a function to illustrate the
difference.

b. Describe the difference in definitions betweefunction and a relation. Give an example chassing
an equation, and sketch the respective grapleach.

c. Define the vertical and horizontal lines $emtd explain what they each determine. Thenaivexample of
each using an equation that does not pa$sreapective test and sketch each graph.

X+2

X? +3x+2
domain, range, asymptotes, and holes.

2a. Consider the rational functioin(x) = . Explain how to find the zeros (if none exist kexp why),

b. Sketch a graph of the function in part a.

3a. If a graph has symmetry to both the x andegawhat other symmetry must it have? Can a gifegthhas
symmetry to the x-axis be the graph of afiom? Explain in words and supplement with annepie and a
sketch for each.

b. Why are even and odd functions so appropyiatemed? Describe their respective symmetrielsexiplain
why this makes sense.

c. A function can be named, odd, even, or neitliexplain why a function cannot be both even add. Give
an example using an equation and a sketch.

4. Consider the function$(x) =% and g(x) = X +3.
- 3X

a. Explain in complete sentences how to fiflld)(x)) and how to find the domain of (g(Xx)) .
b. Explain in complete sentences how to fogn(df (X)) and how to find the domain a@f( f (X)) .

c. Give a mathematical justification for yourpesases in parts a and b.

5. During today’s session, we used the calcukatémok at mathematical modeling with real worlatal We
discussed regression, and the use of thelation coefficient to judge the accuracy of thgression. Reflect
on this or any other activity from today. ¥¥lparts of the activity did you enjoy the mosthat/did you
learn that was new to you? Have you usedtaphing handhelds to discuss this concept wittestts?

How has it worked for you? Was there anyghdifficult that you would change? Is there anythyou would
like to learn more about? Is this somethirag would be applicable to your classroom?
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Press.
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