ED S658 Technology for Teaching and Learning Mathematics

I. School of Education

Course Subject:
Education 

Course Number:
ED S658

Credits:
3.0

Contact Hours:
3+0

Course Title:
Technology for Teaching and Learning Mathematics

Grading Basis:
A – F

Course Description:
Provides teachers with the knowledge and skills to apply technology to help students understand math content.  The use and selection of technology applications to help meet local, state and national standards for the teaching and learning of mathematics will be emphasized.  Applications include, but are not limited to: virtual manipulatives, calculators, spreadsheets, software tutors, web applications, modeling software, and GPS.  Licensed teachers will practice developing instruction and assessment to integrate technology into a problem based constructivist mathematics curriculum.

Registration Restrictions:
Enrollment in a graduate program within the UAS School of Education

II. Instructional Goals and Outcomes

A. Instructional Goals.  The instructor will:

1.1 Model teaching and assessment practices that are based on National Council of Teachers of Mathematics (NCTM) principles and standards

1.2 Model the use and selection of technology applications and tools for teaching and learning mathematics.

1.3 Examine concepts and procedures for using technology to solve problems using illustrative examples from all the NCTM mathematics content areas: Number and Operations, Algebra, Geometry, Measurement and Data Analysis and Probability

1.4 Identify technology that can be introduced into the three strands identified by NCTM Standards and appropriate for all students including students with special needs and students from multicultural backgrounds

B. Student Outcomes. The student will be able to:

1.1 Demonstrate that they can make effective use of technology in various forms as evidenced by their perseverance, their ability to select appropriate technology to solve problems, and their ability to justify and defend their selection

1.2 Demonstrate that they can effective use technology to help their students understand mathematics as evidenced by their students ability to solve mathematical problems

1.3 Review, synthesize, and evaluate research on using technology to teach mathematics

1.4 Be able to utilize technology to address the NCTM Standards, with accommodations addressed for special needs students.  

1.5 Identify, describe, explain, compare, design, appraise and evaluate a multiple set of instructional plans based on using technology to address curricular needs for a diverse student population

1.6 Demonstrate an ability to support their students by using the plans and assessments described above and which also engage them in the five process standards: problem solving, reasoning, communication, connections and representations

III. Guidelines for Evaluation: Instructors shall, at their discretion, employ both traditional and innovative assessment techniques including, but not limited to:

A. Literature review on best practices in math instruction based on current research as well as national, state and local standards

B. Classroom research-based projects

C. Reflective logs based on classroom practice

D. Unit and lesson instructional and assessment plans including analysis of student work

E. Self-assessment of teaching based on student work

F. Oral and written exams

G. Presentations demonstrating effective use of technology

H. Evidence of involvement in professional activity at the national, state, or local level

IV. Course Level Justification: This course is part of a graduate-level professional preparation program that assumes a baccalaureate degree in a content area and valid elementary teacher certification.

V. Topical Course Outline

A. Trends in technology applications to mathematics

1. Standards for technology applications to the teaching of K-8 mathematics (AK, NCTM, etc.)

2. Current trends and issues in the use of technology to teach mathematics

B. Technology and constructivist teaching of mathematics

1. Research guidelines for technology applications

2. Constructivist learning and technology

C. Mathematics production and presentation software

1. Technology as production and preparation tools

2. Technology as presentation tools

3. Technology as learning tools

D. Fraction, scientific and graphing calculators

1. Issues and research about the educational uses of calculators

2. How to use calculators as production tools

3. How to use calculators as presentation tools

4. How to use calculators as learning tools

E. Spreadsheets

1. Research about the educational uses of spreadsheets

2. How to use the spreadsheet as a production tool

3. How to use the spreadsheet as a presentation tool

4. How to use the spreadsheet as a learning tool

F. Tutoring software

1. Research about the educational uses of tutoring software

2. How to evaluate and select virtual, local or stand alone tutoring software

3. Pros and cons of using tutoring software

4. How to use the tutoring software as a teaching tool

5. How to use the tutoring software as a learning tool

G. Electronic library

1. What is the electronic library?

2. How the electronic library can be used as a teaching tool

3. How the electronic library can be used as a learning tool

H. Virtual manipulatives

1. Exploration and research about the educational uses of virtual manipulatives

2. How to select appropriate virtual manipulatives

3. How to use them as teaching and learning tools

I. Mathematical modeling software

1. Research about the educational uses of modeling software

2. How to evaluate and select virtual, local or stand alone software

3. How to use modeling software as a production tool

4. How to use modeling software as a presentation tool

5. How to use modeling software as a learning tool

J. Graphing software

1. Research about the educational uses of graphing software

2. How to use graphing software as a production tool

3. How to use graphing software as a presentation tool

4. How to use graphing software as a learning tool

K. PC/Graphics tablets

1. Research about the educational uses of PC/Graphics tablets

2. How to use PC/Graphics tablets as production tools

3. How to use PC/Graphics tablets as presentation tools

4. How to use PC/Graphics tablets as learning tools

L. Electronic whiteboards

1. Research about the educational uses of electronic whiteboards

2. How to use electronic whiteboards as production tools

3. How to use electronic whiteboards as presentation tools

4. How to use electronic whiteboards as learning tools

M. Handhelds and Global Positioning System (GPS)

1. Research about the educational uses of handhelds and GPS

2. How handhelds and GPS can be used as presentation tools

3. How handhelds and GPS can be used as learning tools

VI. Teaching Standards addressed in all the above topics:

A. Tasks

1. Standard 1: Worthwhile Mathematical Tasks

B. Discourse

1. Standard 2: The Teachers' Role in Discourse

2. Standard 3: Students' Role in Discourse

3. Standard 4: Tools for Enhancing Discourse

C. Environment

1. Standard 5: Learning Environment

D. Analysis

1. Standard 6: Analysis of Teaching and Learning

VII. Process standards: The five process standards are addressed in all math content areas:
A. Problem Solving: Instructional programs from prekindergarten through grade 12 should enable all students to—

1. Build new mathematical knowledge through problem solving 

2. Solve problems that arise in mathematics and in other contexts 

3. Apply and adapt a variety of appropriate strategies to solve problems 

4. Monitor and reflect on the process of mathematical problem solving 

B. Reasoning and Proof: Instructional programs from prekindergarten through grade 12 should enable all students to—

1. Recognize reasoning and proof as fundamental aspects of mathematics 

2. Make and investigate mathematical conjectures 

3. Develop and evaluate mathematical arguments and proofs 

4. Select and use various types of reasoning and methods of proof 

C. Communication: Instructional programs from prekindergarten through grade 12 should enable all students to—

1. Organize and consolidate their mathematical thinking through communication 

2. Communicate their mathematical thinking coherently and clearly to peers, teachers, and others 

3. Analyze and evaluate the mathematical thinking and strategies of others; 

4. Use the language of mathematics to express mathematical ideas precisely.  

D. Connections: Instructional programs from prekindergarten through grade 12 should enable all students to—

1. Recognize and use connections among mathematical ideas 

2. Understand how mathematical ideas interconnect and build on one another to produce a coherent whole  

3. Recognize and apply mathematics in contexts outside of mathematics 

E. Representation: Instructional programs from prekindergarten through grade 12 should enable all students to—

1. Create and use representations to organize, record, and communicate mathematical ideas 

2. Select, apply, and translate among mathematical representations to solve problems 

3. Use representations to model and interpret physical, social, and mathematical phenomena

VIII. Assessment Practices that are modeled and addressed in all math content areas:
A. Assessment should enhance students’ learning.

B. Assessment is valuable tool for making instructional decisions.

C. Assessment should not be done to students; rather, it should also be done for students.

D. Assessment should become a routine part of the ongoing classroom activity rather than an interruption. Attention will be given to planning and possible implementation of portfolios:

E. Student portfolio contains class participation, journal submissions, analysis of articles and case studies, written reports of in-class and take-home problems, and in-class exams.  Teacher discusses portfolio with students and if possible parent.

F. Self assessment of teaching – Teacher portfolio consists of papers, reports, exams, fieldwork, experience notes, reflective logs, mini-portfolio, lesson plans and units, project description, photos, case studies, supervisor and mentor teacher assessments, supervisor discusses portfolio with candidate periodically in the semester

IX. Addressing Mathematics for Students with Special Needs:

A. Students with Special Needs: Categories of identification established by public law

B. Individualized Education Plans (IEP, Section 504 Accommodation Plan, and Mathematics Individualized Learning Plan (MILP)

C. Recommendations for Curriculum Planning from the NCTM: Teaching Mathematics to Empower ALL Students.

X. Field Experience: Planning and Implementation:

Students are licensed teachers in Alaskan Schools and will have classroom responsibilities.  Fieldwork will include designing and possible implementation of problem solving unit plans, and their assessments of student responses and teacher practices.

XI. Technology Practices that are modeled and addressed in all math content areas:

A. Technology enhances mathematics learning

B. Technology supports effective mathematics teaching

C. Technology influences what mathematics is taught

D. Technology should not be used as a replacement for basic understandings and intuitions.

E. The possibilities for engaging students with physical challenges in mathematics are dramatically increased with special technologies.

F. Internet:  Math Education, and Interactive Math and Problem Solving Internet Websites

G. Graphing Calculator

XII. Suggested Text

National Council of Teachers of Mathematics. (2000). Principles and Standards for School Mathematics. Reston, VA: Author.

National Council of Teachers of Mathematics. (1994). Windows of opportunity: Mathematics for students with special needs. Reston,VA: Author.

XIII. Web Sites

http://mathforum.org/library/ed_topics/tech_ed/

http://mathforum.org/clime/page1.html

http://www.ait.net/technos/index.php
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