Syllabus Math 416

1.
Couse Number, Title

Math 416, Mathematics in the Secondary School

2.
Instructor:  Timothy Peil, Ph.D.


Department:  Mathematics


Office:  MacLean 344


Phone:  218-236-2454


E-mail Address:  peil@mnstate.edu

Web Homepage: http://classweb.mnstate.edu/peil

Office Hours: M 11:00 - 1:50; TR 11:00 - 12:20; W 11:00 - 12:50; F 11:00 - 11:50 



& in MacLean 169 W from 10:00 - 10:50 

3.
Couse Description:  Objectives, methods, materials, and evaluation. This course is


the upper division writing course for BS majors in mathematics with emphasis in 


teaching. Students in this course must have Junior standing.

4.
Required Texts/Readings


Teaching Secondary School Mathematics, Fifth Edition, Posamentier and Stepelman


Principals and Standards for School Mathematics, NCTM


SciMathMN Mathematics Frameworks
5.
Conceptual Framework: 



http://classweb.mnstate.edu/peil/M416/ConceptualFramework.doc

6.
Standards of Effective Practice: http://cfl.state.mn.us/teachbrd/8710_2000.html
Standard 1, subject matter.  A teacher must understand the central concepts, tools of 

inquiry, and structures of the disciplines taught and be able to create learning 

experiences that make these aspects of subject matter meaningful for students.  The 

teacher must:  

     A.  understand major concepts, assumptions, debates, processes of inquiry, and ways of knowing that are central to the disciplines taught; 

     B.  understand how students' conceptual frameworks and misconceptions for an area of knowledge can influence the students' learning; 

     C.  connect disciplinary knowledge to other subject areas and to everyday life; 

     D.  understand that subject matter knowledge is not a fixed body of facts but is complex and ever developing; 

     E.  use multiple representations and explanations of subject matter concepts to capture key ideas and link them to students' prior understandings; 

     F.  use varied viewpoints, theories, ways of knowing, and methods of inquiry in teaching subject matter concepts; 

     G.  evaluate teaching resources and curriculum materials for comprehensiveness, accuracy, and usefulness for presenting particular ideas and concepts; 

     H.  engage students in generating knowledge and testing hypotheses according to the methods of inquiry and standards of evidence used in the discipline; 

     I.  develop and use curricula that encourage students to understand, analyze, interpret, and apply ideas from varied perspectives; and 

     J.  design interdisciplinary learning experiences that allow students to integrate knowledge, skills, and methods of inquiry across several subject areas. 

Standard 2, student learning.  A teacher must understand how students learn and 

develop and must provide learning opportunities that support a student's intellectual, 

social, and personal development.  The teacher must:  

D.  use a student's strengths as a basis for growth, and a student's errors as opportunities for learning; 

     E.  assess both individual and group performance and design developmentally appropriate instruction that meets the student's current needs in the cognitive, social, emotional, moral, and physical domains; 

     F.  link new ideas to familiar ideas; make connections to a student's experiences; provide opportunities for active engagement, manipulation, and testing of ideas and materials; and encourage students to assume responsibility for shaping their learning tasks; and 

     G.  use a student's thinking and experiences as a resource in planning instructional activities by encouraging discussion, listening and responding to group interaction, and eliciting oral, written, and other samples of student thinking. 

Standard 3, diverse learners.  A teacher must understand how students differ in their 

approaches to learning and create instructional opportunities that are adapted to 

students with diverse backgrounds and exceptionalities.  The teacher must: 

L.  use teaching approaches that are sensitive to the varied experiences of students and that address different learning and performance modes;
Standard 4, instructional strategies.  A teacher must understand and use a variety of 

instructional strategies to encourage student development of critical thinking, 

problem solving, and performance skills.  The teacher must: 

     A.  understand Minnesota's graduation standards and how to implement them; 

     E.  nurture the development of student critical thinking, independent problem solving, and performance capabilities; 

     F.  demonstrate flexibility and reciprocity in the teaching process as necessary for adapting instruction to student responses, ideas, and needs; 

     G.  design teaching strategies and materials to achieve different instructional purposes and to meet student needs including developmental stages, prior knowledge, learning styles, and interests; 

     H.  use multiple teaching and learning strategies to engage students in active learning opportunities that promote the development of critical thinking, problem solving, and performance capabilities and that help students assume responsibility for identifying and using learning resources; 

      K.  develop a variety of clear, accurate presentations and representations of concepts, using alternative explanations to assist students' understanding and present varied perspectives to encourage critical thinking; and 

Standard 6, communication.  A teacher must be able to use knowledge of effective 

verbal, nonverbal, and media communication techniques to foster active inquiry, 

collaboration, and supportive interaction in the classroom.  The teacher must: 

     J.  know how to ask questions and stimulate discussion in different ways for particular purposes, including probing for learner understanding, helping students articulate their ideas and thinking processes, promoting productive risk-taking and problem-solving, facilitating factual recall, encouraging convergent and divergent thinking, stimulating curiosity, and helping students to question; and 

Standard 7, planning instruction.  A teacher must be able to plan and manage 

instruction based upon knowledge of subject matter, students, the community, and 

curriculum goals.  The teacher must:  

     A.  understand learning theory, subject matter, curriculum development, and student development and know how to use this knowledge in planning instruction to meet curriculum goals; 

     B.  plan instruction using contextual considerations that bridge curriculum and student experiences; 

     C.  plan instructional programs that accommodate individual student learning styles and performance modes; 

     D.  create short-range and long-range plans that are linked to student needs and performance; 

     E.  plan instructional programs that accommodate individual student learning styles and performance modes; 

     F.  design lessons and activities that operate at multiple levels to meet the developmental and individual needs of students and to help all progress; 

     G.  implement learning experiences that are appropriate for curriculum goals, relevant to learners, and based on principles of effective instruction including activating student prior knowledge, anticipating preconceptions, encouraging exploration and problem solving, and building new skills on those previously acquired; and 

     H.  evaluate plans in relation to short-range and long-range goals, and systematically adjust plans to meet student needs and enhance learning. 

Standard 8, assessment.  A teacher must understand and be able to use formal and 

informal assessment strategies to evaluate and ensure the continuous intellectual, 

social, and physical development of the student.  The teacher must: 

     A.  be able to assess student performance toward achievement of the Minnesota graduation standards under chapter 3501; 

     B.  understand the characteristics, uses, advantages, and limitations of different types of assessments including criterion-referenced and norm-referenced instruments, traditional standardized and performance-based tests, observation systems, and assessments of student work; 

     C.  understand the purpose of and differences between assessment and evaluation; 

     D.  understand measurement theory and assessment-related issues, including validity, reliability, bias, and scoring concerns; 

     E.  select, construct, and use assessment strategies, instruments, and technology appropriate to the learning outcomes being evaluated and to other diagnostic purposes; 

     F.  use assessment to identify student strengths and promote student growth and to maximize student access to learning opportunities; 

     G.  use varied and appropriate formal and informal assessment techniques including observation, portfolios of student work, teacher-made tests, performance tasks, projects, student self-assessments, peer assessment, and standardized tests; 

     H.  use assessment data and other information about student experiences, learning behaviors, needs, and progress to increase knowledge of students, evaluate student progress and performance, and modify teaching and learning strategies; 

     I.  implement students' self-assessment activities to help them identify their own strengths and needs and to encourage them to set personal goals for learning; 

     J.  evaluate the effect of class activities on both individuals and the class as a whole using information gained through observation of classroom interactions, questioning, and analysis of student work; 

     K.  monitor teaching strategies and behaviors in relation to student success to modify plans and instructional approaches to achieve student goals; 

     L.  establish and maintain student records of work and performance; and 

     M.  responsibly communicate student progress based on appropriate indicators to students, parents or guardians, and other colleagues. 

Standard 9, reflection and professional development.  A teacher must be a reflective 

practitioner who continually evaluates the effects of choices and actions on others, 

including students, parents, and other professionals in the learning community, and 

who actively seeks out opportunities for professional growth.  The teacher must: 

D.  know major areas of research on teaching and of resources available for professional development; 

     I.  use professional literature, colleagues, and other resources to support development as both a student and a teacher; 


INTASC Standards: http://www.ccsso.org/intaspub.html


(INTASC Model Standards in Mathematics for Beginning Teachers...)

7.
Course Objectives


Overall Objective:
The teacher candidates will design, teach, and analyze mathematics 


lessons that are mathematically correct and appropriate for the developmental level 


and mathematics level of their student(s).


The Teacher Candidate Will:


ASTM 1:
Apply Liberal Studies content knowledge

(a) Identify and model problem solving strategies appropriate for secondary school mathematics. 

(b) Use a variety of concrete manipulative materials for developmental exploration/investigation of mathematical concepts.

(c) Utilize a variety of techniques in the development of arithmetic, algebraic, and geometric concepts. 

(d) Demonstrates an understanding of the question “What is Mathematics?” 

(e) Integrates multi-disciplinary problems into the curriculum. 


ASTM 2:
Understands student/child development and learning

(a) Demonstrate how learning theory applies to the learning of mathematics. 

(b) Recognize an appropriate role and balance among memorization, skill practice, investigation/exploration, and problem solving. Also, knowledge of supporting research. 

(c) Demonstrate knowledge of stages of development with regards to current and past research. 


ASTM 3:
Demonstrate multicultural, gender-fair, and disability sensitive values

(a) Discuss gender issues in mathematics and mathematics education. 

(b) Recognize personal and community biases and prejudices with regards to race, gender, and culture in mathematics education. 


ASTM 4:
Employ appropriate group and individual instructional strategies

(a) Demonstrate knowledge of the NCTM Curriculum Standards and the SciMathMN Mathematics Frameworks. 

(b) Demonstrates knowledge about implementing the Minnesota graduation standards. 

(c)
Develop lesson plans which incorporate appropriate use of individual and group work. 


ASTM 5:
Establish and maintain a productive learning environment

(a) Construct or obtain appropriate mathematical devices, games, software, posters, tapes, etc. for motivational purposes. 



(b)
Demonstrate enthusiasm for learning and teaching mathematics.


ASTM 6:
Communicate effectively

(a) Demonstrate communication of mathematical ideas in written, oral, symbolic, and graphical forms utilizing correct language and symbolism of mathematics. 

(b) Demonstrate the ability to work with others in the development of curriculum materials and in exchanging ideas. 


ASTM 7:
Design an organized, effective, and appropriate curriculum 

(a) Demonstrate knowledge of a developmental approach to teaching mathematics concepts. 

(b) Recognize the significance of correct introduction and placement of individual concepts within a K-12 framework.

(c) Develop long term and daily plans which include objectives, activities, and appropriate assessment. 


ASTM 8:
Use appropriate group and individual assessment strategies

(a) Examine and incorporate into their lesson plans appropriate mathematical devices, games, software, calculators, CBLs, etc. for development and maintenance of skills. 

(b) Incorporate into their lesson plans the use of a variety of assessment strategies including teacher observation, individual conferences, group conferences, standardized instruments, and oral and written presentations. 

(c) Demonstrate knowledge of the NCTM Teaching and Evaluation Standards and the Minnesota Profiles of Learning. 


ASTM 9:
Engage in life-long learning, reflective practice, and professionalism

(a) Become aware of advantages offered by professional organizations such as the National Council of Teachers of Mathematics to secondary school teachers and their students. 

(b) Utilize higher order thinking skills and a variety of problem solving strategies in the solution of non-routine problems. 

(c) Analyze the effectiveness of their practicum lessons in a thorough and realistic manner. 


ASTM 10:
Demonstrate collaboration, ethical behavior, and leadership

(a) Attend all class sessions on time.

(b) Participate cooperatively in lab activities.

(c) Exhibit appropriate leadership qualities in cooperative learning situations.

(d) Understand appropriate dress and behavior of a student teacher/teacher. 

(e) Respect copyright laws.

(f) Understand the importance of involving the community (school, parents, and business) in the mathematics education. 


ASTM 11:
Use technology in support of classroom instruction

(a) Demonstrate appropriate use of calculators and/or computers in the secondary school.

(b) Utilize the Internet and other media to obtain appropriate mathematics and classroom resources. 


Demonstrate appropriate use of media resource materials to help develop 


mathematical concepts and to generate enthusiasm for mathematics.

8.
Instructional Strategies:  Whole class and small group discussions, microteaching,


small group activities, lecture, computer and calculator activities, writing projects, 


cooperative learning, team teaching.

9.
Diversity: "Teacher candidates need to develop proficiencies for working with 


students from diverse backgrounds and with exceptionalities to ensure that all


students have the opportunity to learn." (Standard 4) 


Discussion of gender and cultural issues and myths with regards to mathematics.

10.
Course Requirements:


Activities:  For each classroom activity that you prepare, a copy of the final version—


write and rewrite, i.e. polish your product— must be made and distributed to each 

member of the class. Buy at least one 3-ring binder, then organize the materials you prepare and receive. One of the many purposes of this course is to begin building a personal resource library. 


You will be preparing several classroom activities which include the following 


minimums:



an activity which requires the appropriate use of a graphing calculator



an algebra activity (Algebra I or Algebra II)



a geometry, trigonometry, or pre-calculus activity



an integrated mathematics activity


When preparing an activity, consider the following questions:



Is the level appropriate?



Is the grammar, spelling, terminology, language usage, etc. correct?



Would learning occur or is it “bells and whistles”?



What would be learned? (Not just what you think is to be learned.)



How does it fit with the NCTM Prinicpals and Standards for School 




Mathematics?



Is it, “hands-on, minds-off” or “hands-on, minds-on”?


Use the appropriate presentation format, for example:



a student directed activity (individual or group)



a teacher directed activity (individual or group)



a standard chalkboard, white-board, or overhead lecture



a multimedia presentation

Other presentation and preparation ideas should also be kept in mind, such as team teaching, cooperative learning, and individual versus group learning. Consider the question, “What is an appropriate method for presenting the material?” What may be appropriate for students at one level of development, may not be appropriate for students at another level of development. 

An activity means: a game, a puzzle, a "hands-on" activity, or an "investigative" activity. It does not mean a worksheet or lecture.

Information Search: You will be using several information sources for mathematics and education materials. You must use a minimum of three of the following sources:



an article from a journal such as the Mathematics Teacher



a mathematics or a mathematics education book from the library such as 




an NCTM Yearbook



a lesson plan or an activity from the Kraus Curriculum Development 




Library or the ERIC Database



an article, a lesson plan, or an activity found on the Internet



a game or a manipulative from the Curriculum Library


To fulfill this requirement, you may either write a critical summary of the information 


you found, or you may incorporate the material from a source into an activity. You 


must include the location of the information so that another member of the class could 


locate it.


Handbook (Portfolio):  The personal handbook which could be part of your larger 


portfolio should include:



Guidelines for student behavior in your classroom



Grading plan (may be variable—depending on a course)



Policy on use of calculators and computers



General goals in teaching mathematics



Involvement in professional, school, and community activities (past, 




present, and future)



Self-description—strengths and weaknesses



View of parental responsibilities


You should be putting this together as the semester progresses. You may use 


materials you prepared in various education classes, most of the items listed should 


have already been prepared in a previous class or will be a topic discussed in this 


class.


Gateway Exam: A Gateway exam, a basic skills exam, over topics in algebra. To pass 


the Algebra Gateway Exam, you must answer 20 of 25 questions with ‘a’ correct 


solution; or if you are unsuccessful on the first attempt, you may choose a second 


option of bringing an algebra book as a reference and answering  24 of 25 questions 


with a correct solution.


The exam may be retaken until passed, do not wait until the last minute to take the 


exam.


Field Experience:  Since most of you have completed ED 398, you will be required to 


spend 20 hours working with the Mathematics Department Learning Center.


General Information:  All papers, lesson plans, tests, quizzes, and other activities 


must be typed, not written in long-hand. The class will be organized around three 


blocks (general issues in elementary/secondary education and algebra, geometry and 


pre-calculus, and integrated mathematics programs). Most class periods will be 


divided into two parts with the first part of the period consisting of lectures, 


discussions, topic presentations, or speakers, and with the second part consisting of 


classroom activities. You may think this is a lot of work, but think of teaching 5 or 6 


classes a day, each a different preparation. Since this is only a one semester course, 


we will not be able to discuss everything a mathematics teacher should know, but, 


hopefully, you will obtain a basic foundation to build upon.


11.
Evaluation: The course grading is Pass/Fail. Since your GPA in education courses 


and your major must be 2.5 or higher, a Pass will mean passing the Gateway exam 


and a grade average of C+/B– or higher, and a Fail will mean not passing the 


Gateway exam or a grade average of C or lower.

12.
Class Schedule:

First Five Week Period:  



General issues in K-12 mathematics



Methods and activities for algebra.


Second Five Week Period:



Methods and activites for Geometry, Trigonometry, and Pre-Calc.


Third Five Week Period:



Integrated Mathematics Curriculums.

13.
Special Accommodations: (From the Disabilities Service Office)


"Students with disabilities who believe they may need an accommodation in this class 


are encouraged to contact Greg Toutges, Coordinator of Disability Services at 299-


5859 V/TTY, CMU 222 as soon as possible to ensure that accommodations are 


implemented in a timely fashion."

