MATH 340: Secondary Math Methods _ (Spring 2009) Class: MW from 2:00 B3:15 in Ambrose 413-B

Instructor: Brad Thiessen Phone: 333-6160

Office: Ambrose 414 E-mail: ThiessenBradleyA@ambrose.sau.edu

Hours: MWF 12b1, 3:30-4:30; R 11:00 - 12:00 Website: http://homepage.mac.com/bradthiessen
Overview :

The primary purpose of this course is to help prepare secondary teaching certificate candidates to become effective
mathematics educators. Current issues, approaches, and materials in school mathematics teaching are addressed. This is
an applied course, in that students will come away from the course with specific activities, lessons, and teaching techniques
that can be used in secondary school mathematics classrooms.

Required Materials :
Teaching Secondary Mathematics: Techniques & Enrichment Units (7th ed) by Posamentier, Alfred (ISBN: 0-13-118520-9)
Subscription to NCTM (recommended) -- $38 includes a subscription to an online journal
Binder for course notes and written assignments

Prerequisites :
Students enrolled in this course have successfully completed MATH 192 (Calculus 1), EDUC 205 (Field Experience), EDUC
284 (Child & Adolescent Psychology), and EDUC 309 (Educational Psychology: Tests & Measurement).

Course Topics :
1) Background and philosophy of mathematics education
2) State and national mathematics learning standards; educational laws and policies; NCTM teaching standards
3) Curricula: Planning mathematics instruction & content issues
4) Effective (research-based) instructional strategies
5) Assessing and evaluating student learning
6) Mathematics classroom management strategies
7) Teaching simulations and job interview skills

Course Requirements :
In order to pass this course, students must:

1) Complete a field component of 25 class contact hours
2) Develop, write, and revise a statement of their teaching philosophy
3) Develop a teaching unit, including 5 high-quality lesson plans in any mathematical content area
4) Evaluate a mathematics textbook
5) Demonstrate effective teaching strategies by teaching a simulated lesson
6) Summarize current research articles in secondary mathematics education
7) Develop high-quality learning objectives and assessment instruments
8) Complete a simulated job interview

Course Procedures :
Through group discussion, lectures, individual reading, in-class activities, and out-of-class research, students will learn about
current issues in mathematics education. Each class period, we will attempt to complete an in-depth analysis of a particular
issue (relating to the Danielson components). To do this, | will require that you do some research or writing prior to class.

When we get to class, we will discuss what we learned from our research. Since many of these issues are complex and/or
controversial, | expect that we will have some disagreements. Itis my belief that students can disagree on many issues in
education as long as they have research to support their viewpoints. It is my hope that our discussions and analyses will lead
you to develop a personal teaching philosophy that is supported by research.

At the end of this syllabus, IOve attached a list of topics and learning objectives for this course. From this list, you can see what
we will accomplish in class. Depending on our backgrounds and interests, the amount of time spent on each topic will vary.

It is important that you participate in class. While we may have occasional quizzes, | will evaluate your achievement by
examining the lesson plans you develop, the lessons you teach in class, and the short papers that you write. | think you will
find this course to be extremely helpful when you are ready to begin searching for a teaching position; therefore the effort you
putinto this class will pay-off later.

My experience in public education includes serving as a test developer for the lowa Testing Programs, an Educational
Program Consultant at the lowa Department of Education, a consultant for the Mississippi Bend Area Education Agency and
Jefferson-Edison school in Davenport, and the Coordinator of Data Collection, Research, and Assessment for the Clinton
Community School District.



Student Expectations

1) Students are expected to attend class. The in-class discussions and activities in this course are extremely important. If
you must miss class, | will assign some work for you to complete outside of class.

2) Students are expected to complete any assigned readings or papers before class. | will not assign excessive work for you
outside of class, but | will require that you focus on a topic for perhaps 30 minutes before each class. | am interested in
your opinions and personal teaching philosophies, but remember that these opinions and personal beliefs must be
supported. It is my hope that by completing this course, you will develop a list of resources you can use in your teaching
careers.

3) Students are expected to successfully complete all assignments. Late work will receive a maximum grade of C.

4) Take responsibility for their learning. Students are encouraged to work collaboratively, participate in class discussions,
and seek assistance if needed. The best way to contact me outside of my posted office hours is via e-mail. Feel free to
stop by my office for assistance.

5) Be reflective about your teaching and observations. Take time, both in and out of class, to reflect on what youOve learned.
I hope this reflection will result in the development of your teaching philosophy and an insight into your strengths as a
teacher.

6) Be receptive to evaluation. | think it is extremely important that you learn to evaluate the quality of teaching

strategies/methods/materials you observe. | also think it is important to learn how to be evaluated. As we evaluate your
teaching strategies, keep in mind that the goal is to improve your performance.

Student Evaluation :

Weight

Developed unit (5 lesson plan minimum)

Objectives

Content 15%

Methods

Assessment
Position Papers supported by research (2 papers) 15%
Research article summaries on teaching methods/materials 15%
(2 summaries)
Simulated teaching (mini-lesson; full lesson) 15%
Observation forms & practicum reflection papers (2 papers) 10%
Final reflection paper 10%
In-class discussion, debates, and reflection (participation) 10%
Demonstrations 5%
Lesson plan evaluation 5%
Practicum information sheet; mock job interviews; teaching philosophy 0

The grading scale will not be more stringent than: 90 -- 100% A

80 --89% B
70 --79% C
60 --69% D

0Db59% F

Plagiarism :
DonOt cheat. You can work with other students on the homewrk, but the exams should only represent your level of
understanding. Review the Policy on Academic Dishonesty in the University Catalog.

Accommodations :
Students with disabilities who believe they may need accommodations in this class are encouraged to contact the Office of
Services for Students with Disabilities at 333-6275 as soon as possible to better ensure that such accommodations are
implemented in a timely fashion.
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Throughout the semester, we will continually update:
* Characteristics of (in)effective math teachers

* Our personal teaching philosophies

* Our teaching unit (5 lesson plans; assessment)

MLK Jr. Day BNo Class

Planning math instruction B curriculum and lesson plans

* What is a mathematics curriculum? Who develops it?

* Why do we need a curriculum?

* How does a teacher develop an entire course?

* What is the role of the textbook in developing curricula?
* Scope & Sequence P unit plans (addressing standards)
* Whatis a lesson plan? What must be in a lesson plan?
* Hand out unit plan and lesson plan outlines

* Read pages 27 -46 from textbook (lesson plans)
» Read Olntelligence in the classroomO
* Choose atopic for your unit pl an
¥ Find resources for your unit plan
In-class work on our teaching units
* |dentify topics for at least 3 of your lessons
* State the grade level and context of your lesson
* How much time will you have for your lesson?
- Develop at least 3 high-quality objectives for each lesson
* We will evaluate our lessons together in-class
* Importance of introductory activities

* Read pages 63 D84 (stop at OStrategies forEO)
* Begin working on your first research summary
* Choose motivational strategy to demonstrate in class
(unstructured activity)
Reflection day:  Update list of characteristics
Share practicum observations
Update on unit plans and position papers

* Prepare demo of effective teaching strategies
(highly structured task)

e List 5 things learned in class & from observation

¥ List 5 thinks you want to learn in class

Reading/writing across curriculum

* Can/should math teachers evaluate student writing?

* What is Owriting in mathematics?0

* Semantic map of Calculus and VWA on limits

* How to teach reading skills

* Hand out outline of topics covered thus far

* Read Chapter 4 (109 -133) from your textbook

* Choose problem solving strategy to  present

¥ Pair up and begin writing your problem

Prepare for first mini-lesson B focus on objectives/methods
Report on experiences with cooperating teachers

¥ Finish position paper
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Introductions, course overview, syllabus review
¥ Simulated job interview
 List characteristics of (in)effective schools & teachers
* Why should we teach mathematics? What is math?
* Past and current trends/topics in math education

* Role of calculators

* High-stakes testing

* Merit-based pay

* Applied versus OpureO mathematics
» Why are American students Ofalling behind® in math?
* What is a teaching philosophy? Begin thinking about this!

* Join NCTM (strongly recommended)

* Read Chapter 1 from your textbook

* Complete practicum forms

* Make a list of what you know about NCLB

¥ Discuss Chapter 1 problems 8, 9, 15 (page 13)
NCLB, NCTM, and the standards movement

* NCLB background, requirements, myths, and facts
* Proficiency and Adequate yearly progress

* NCTM content and process standards

* Why do we need standards? High expectations

* Consider topics for Posit ion Paper (due 2/28)
* Ask for curriculum from your cooperating teacher
* Ask for a lesson plan from your cooperating teacher
* Lesson plan evaluation due 2/12
* Read pages 14 D27 (stop at OAssigning HomeworkO)
¥ Complete practicum observation (due by 2/21)

Lesson plans and effective learning objectives

* Lesson plans Bcomponents and purposes

« Differentiated instruction Bis it possible?

* First component: Learning objectives

* Characteristics of effective learning objectives
* Examples of lesson plans

* Problem of the day

* Remember lesson plan (page 55 or another) due 2/12
* Select 5 lesson topics for your unit
¥ Read pages 47-51

Instructional Strategies B Motivation & Questioning

 List instructional methods and strategies (lecture, Q&A)
* Identify advantages and disadvantages of each

* What is motivation & how do we foster it?

* Demonstrate motivational strategies

* How can we use questioning effectively in class?

* How long should we wait for a student answer?

* Complete exercise #1 on page 83

* Plan motivational strategy for your lessons
* Read pages 84 D101 (choose teaching strategy to
demonstrate in class)

Effective teaching strategies in mathematics

* Demonstrate effective teaching strategies
Evaluate teaching strategies

Unit plan work Bobjectives and methods/strategies

Read pages 101 -108 (reading/writing)
Prepare a lesson on something you do not know

w«

The role of problem-solving
* Demonstrate problem-solving strategies

* Choose mini -lesson topic (chapter 5 or enrichment)
¥ Prepare first mini -lesson (due 3/12)

Share position papers, research papers, or reflections
What does a grade represent? How should we grade?

¥ Prepare first mini -lesson



B; Share position papers, research papers, or reflections fé/i Students teac_h _first individual mini-lesson
D3 | ¥ Prepare first mini -lesson D3 ¥ Evaluate minlessons
D4
3/9 | Spring Break Bno class 3/11 | Spring Break Bno class
Assessment b General Information
What are assessment, testing, and evaluation?
Students teach first individual mini-lesson * Why should we assess student learning?
Evaluate mini-lessons * What types of assessment can we use?
3/16 3/18 . . .
b1 . L b1 | ° Is authentic _ass_sssmer'lt'better than multiple-choice?
* Read pages 166 D 182 (Stop at OConstructingEQO) * Issues of reliability, validity, and measurement error
D3 ) - . D3 - -
* Continue working on unit plans * Content, construct, criterion-related validity
* Begin work on 2nd position & research paper
* Read pages 182 B 196
 Begin 2" practicum observation (due 4/18)
Assessment Strategies
* Constructing a test blueprint
* Linking assessment to objectives Reflection day:  Update list of characteristics
3/23 o . . 3/25 - -
D1 | ° Writing sﬁecnve test items D2 Share practicum observatlons '
D3 | * Developing grading rubrics D3 Update on unit plans and position papers
Da 1. Develop assessment instruments for your unit * Finish assessment topics
* Read pages 197, 207 D216
¥ Read pages 198 D207 on your own time
Content reading: Mathematics
3/30 | Accommodations in mathematics Content reading: Mathematics
D1 | = What are appropriate accommodations for students in 4/1 | In-class activity
D2 math? D4
D3 | * What are the legal requirements? ¥ Prepare lesson to teach class on 4/18
¥ Acceleration vs. expansion vs. digression
Job interview skills Bwhat to expect
* What questions will | be asked?
* What information should | know before the interview? 48 Job interview skills B mock interviews
4/6 | = What materials should | bring? D4
* What questions should | ask during the interview? ¥ Prepare lesson to teach class on 4/16
¥ Prepare lesson to t each class on 4/16
4/15
No class D1 | Student lessons
43 Easter Monday D2
D3 | ¥ Finish working on your papers
D4
4/20
D1 | Student lessons Student lessons
D2 4/22
D3 | = Finish working ony our papers D4 ¥ Finish working on your papers
D4
Reflection day:  Update list of characteristics 4/29 | Course summary
Share practicum observations D1 | = Characteristics of (in)effective math teachers
4/27 - ; -
D4 Share papers D2 | = Our p_er_sqnal teaching philosophies _
D3 | = Why is it important to teach/learn mathematics?
* Finish unit and teaching philosophy D4 | < Prepare for final exam

Final Exam:




MATH 340 Lear ning Objectives, Topics, and Activities

. Background & Philosophy of Mathematics Education (Useful in job interviews!!!)

Objectives: Students will explain the requirements of NCLB, including adequate yearly progress and highly qualified teachers

Topics:

Il. Curricul

Objectives:

Topics:

1. Instructi

Objectives:

Topics:

Students will identify the characteristics of a model mathematics teacher

Students will explain the importance of having high expectations for all students (same expectations?)
Students will explain the importance of teaching mathematics

Students will map out topics/content in mathematics education

Students will identify current trends and debates in mathematics education

Students will debate the merits of the NCTM content and process standards

Students will begin to develop their professional portfolios

Students will begin to develop their personal teaching philosophy

Course overview

No Child Left Behind: History and Requirements (proficiency and highly qualified teachers)
Characteristics of effective (or ineffective) math teachers: List these in your portfolio for later review.
What is mathematics? Why should we teach mathematics? What are the big issues?

History of and trends in mathematics education

NCTM Content & Process Standards: History, purpose and debate

Discussion of Portfolio Development: Teaching philosophy, unit/lesson plans, reflections on teaching

a: Planning Mathematics Instruction b Content Issues

Students will select a content area to use in developing an instructional unit

Students will explain the importance of having a well-developed curriculum

Students will begin to map out the scope and sequence of topics in their unit

Students will begin to create a unit plan, including the goals/rationale and the content (5 lesson minimum)
Students will identify how their unit goals align with the NCTM standards

Students will examine lesson plans and identify the objectives, content, activities, homework, and assessment
Students will write effective learning objectives for lesson plans (clear, meaningful, measurable, student-focused)

What is mathematics? A review of courses taught in middle and high schools

What is a curriculum? Who develops curriculum? How do we define the scope and sequence? Debate on curriculum
Unit Plans: Goals/Rationale; Content; Assessment; Special materials needed

Lesson Plans: Objectives; Content; Activities (rationale/management); Homework; Assessment

What are learning objectives? How do we develop effective learning objectives? Clear, meaningful, measurable traits
Is there any content in mathematics that has become Oobsolete?O Debate: conceptual vs. mechanical

How do we select a good textbook to use in our schools?

onal Strategies & Educational Research

Students will identify various teaching strategies they can use to teach their lessons

Students will list the characteristics of effective lecturing, questioning, and answering

Students will demonstrate these characteristics in teaching a mini-lesson to the class

Students will debate the fairness and appropriateness of differentiated instruction in a classroom
Students will develop a lesson plan including supplemental activities for differentiated instruction
Students will debate the merits of cooperative learning

Students will explain how they will effectively manage and grade group work

Students will identify strategies used to increase/maintain student motivation

Students will explain how they will begin a lesson (preassessment, small concepts, problem solving)
Students will summarize at least one research article (from a scholarly journal) regarding best practices
Students will debate the role of homework in mathematics education (amount, grading, differentiated homework)
Students will debate the role of technology in mathematics education (appropriateness)

Students will effectively use manipulatives in teaching a lesson

Students will develop the teaching strategies for lessons in their unit

What are the most effective teaching strategies used to teach mathematics in middle and high schools?

What are the characteristics of effective: lecturing, questioning, and answering?

What is differentiated instruction? Why should we differentiate our instruction? How do we do it? Is it fair?
What is the role of cooperative group learning? When is it appropriate? How do we manage/grade group work?



How do we increase student motivation? How should we begin each class period? What is preassessment?

How do we keep students on-task? Should we begin with small concepts or should we begin with problem solving?
What does the research conclude on the best practices in mathematics education?

What is the role of homework in mathematics education? How much homework should be assigned?

Should homework be graded? How should homework be graded? Should all students be assigned the same problems?
What is the role of technology in mathematics education? What are appropriate and inappropriate uses of tech?
What should students learn to do ObyhandO and what should stdents learn to do using technology?

IV. Assessing & Evaluating Student Learning

Objectives:

Topics:

V. Students hand -in their fully developed units. Students teach lessons to the class (including preassessment, ac

Students will define the word OassessmentO and list reasons why assessment is crucial to student achievement
Students will identify the advantages of a variety of ways in which to assess student learning

Students will explain the concepts or reliability, validity, and measurement error

Students will calculate the reliability and standard error of measurement for a given test

Students will debate the role of standardized tests in mathematics education

Students will interpret scores from a standardized test and make appropriate educational decisions

Students will develop a Otest blueprintO (table of specifications) for their unit assessment

Students will develop a OnormalO classroom test using the characteristics of effective test items

Students will develop at least one performance task and a rubric they will use to evaluate student performance
Students will administer an assessment instrument as part of their unit

Students will debate issues in assigning grades to students: components, grading scales, fairness, effort

What is assessment? How does it differ from testing, measurement, or evaluation?

Why do we need to assess student learning? What are the formative and summative uses of assessment?
What are the various methods we can use to assess student learning?

By what criteria do we judge the quality of tests? How do we develop classroom tests aligned with our objectives?
What is meant by the reliability of a test and the validity of a decision made from a test score?

What is meant by the Omeasurement errorO of a test score?

How can we determine the level of reliability and validity in a classroom testing environment?

What is the role of standardized testing in mathematics education? Are standardized tests necessary?

How can we use the scores from a standardized test (ITBS/ITED) to make educational decisions?

What are the appropriate and inappropriate uses of scores from a standardized test?

What are the characteristics of effective test questions (multiple choice, true/false, closed/open-answer)?

What is meant by Oauthentic assessment?Q Are performance assessments better than OnormalO tests?

How do we develop scoring rubrics for performance tasks?

How do | develop a test? What is a Otest blueprint?O What is a Otable of specifications?O

How difficult should we make test questions (mastery tests)? How many items should be on a classroom test?
How do we administer classroom tests? How do we grade classroom tests? Should partial credit be awarded?
Is Oshowing workO important? Should tests be differentiated (in difficulty and/or content)?

What grading scale should be used to assign grades? Should percentages be used to determine grades?
What factors should be included in assigning grades to students? Can/should student effort be graded?

How do we deal with OfailingO students?

tivities,

guestions/answers, homework, and assessment of student learning)

VI. Other topics in Mathematics Education

Objectives:

Topics:

Students will complete a mock interview for a mathematics teaching position

Students will review and revise their list of characteristics of effective mathematics teachers

Students will complete their teaching philosophy

Students will develop their resumes

Students will complete their secondary math methods professional portfolios

Students will learn (from current and/or past administrators) the expectations of high-quality teachers
Students will learn (from current and/or past teachers) the biggest challenges and rewards teachers face

How do | prepare for a job interview? What questions will be asked? What should | prepare?
Issues of gifted/talented education and special education

Where can | find resources for professional development?

What things could | study in graduate school as | teach? Will | have to go to graduate school?
What is a Onationally ceiifiedO teacher?

What does it mean to be a OprofessionalO teacher?

What tasks, outside of teaching, will be expected of me?



Observation Form

Instructor:

Course:

Date:

Preparation

Behavior

Lesson

Not observed
Surpassed exp.

Met expectations
Needs improvement

Unacceptable

Class started ontime © O
Displayed evidence of preparation © O
Learning objectives / student expectations were clea OHO!
Demonstrates alility to relate to students © O
Demonstrates knowledge of subject matter © O
Maintains student interest and motivation © O
Demonstrates flexibility in unforeseen circumstances © O
Presents information clearly © O
Checks for student understanding © O
Uses appropriate pacing manages instructional time © O
Communicates effectively with students © O
Provides appropriate feedback to students OHO)
Encourages student participation OHO)
Asks appropriate questions (critical thinking) © O
Answers questions appropriately © O
Demonstrates appropriate professional conduct © O
Gives students adequate time to answer questions OHO)
Lesson is appropriate in content OHO)
Lesson is appropriate in difficulty OHO)
Lesson is well-organized @ @
Concepts and methods explained clearly © O
Students given opportunity to practice © O
Carefully plans student assignments © O
Administers appropriate assessments to students © O
Lesson ended on-time © O

Positive comments and recommendations for improvement:

® O

® e O
® e O

® e O
® e O
® e O
® e O
® e O
®@® O
® e O
® e O
® e O
® e O
® e O
® e O
® e O
® e O

® e O
® e O
® e O
® 6 O
® 6 O
® e O
® e O
® 6 O



Paper Guidelines:

Position papers

Informative/persuasive papers about a timely and controversial topic in mathematics
education. While | expect you to choose a positioake bn the controversial topics, | also
expect that you will take time to examine all valid viewpoints.

You can research your topic online (from quality sources) or in journals. You can also tall
to professors here on campus, interview educators/adnaitoiss in local school districts, or
discuss the issue with lowa Department of Education personnel. If you need help finding
sources, 10d be more than happy to assist you.

Possible topics: No Child Left Behind the highstakes testing movement
NCTM Standards & standardized curriculum
Homework (how much, what type, how to grade, etc.)
The (mis)use of calculators in mathematics classrooms
Traditional vs. Newmathematics instruction
Merit-based teacher pay
Cooperative learning
School choice
Testing, retesting, standards based learning
Team teaching
US vs. International classroom instruction
Acceleration or Special Education
Class size
Partial credit
Assigning grades

| expect you to: Summarizehe topic
Explain why the topic is controversial & important
Explain at least two viewpoints on the issue
Explain your viewpoint on the issue
Defend your viewpoint through research

| expect that you will be able to debate your topic irsslafter you have written the paper. |
feel as | could argue multiple sides of each of these issues, so feel free to choose whatev
defensible viewpoint you want (do not simply choose the side you think | want you to
choose).

Research summaries Thes informative papers should summarize recent research into the best practices in

mathematics education. | want these papers to focus on the best teaching strategies,
methods, and materials to use in a secondary mathematics classroom. If you join NCT
you can simply summarize an article from the most recent journal. Otherwise, you can
find research articles online.

| expect you to summarize the topic of the research, the methodology, the results, and
implications for teaching. Try to focus onwadhis research can help improve student
achievement in our classrooms.

These papers will be short (approximately 3 pages)



