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Title
Progressing from Nonstandard to Standard Measurement in Grades 1-4
Target Audience
This course is intended for pre-service and in-service teachers of grades 1-4.

Course Description
This course is designed to give educators strategies for helping their elementary school students progress from nonstandard to standard units during the early study of measurement. Learners will revisit the concepts of measurement.  They will study the role of estimation in measurement.  Learners will explore the ways young students approach the study of measurement and will analyze common misconceptions experienced by both children and adults.  As a final task, learners will develop three lessons that progress from nonstandard to standard linear measure and include intervention strategies to clarify student misconceptions.

Instructor/Facilitator

See instructor/facilitator sheet

Credits
To be determined by college or university
Objectives

Learners will:

· Deepen their understanding of using nonstandard tools to measure length, area, and volume.
· Study and apply the practice of estimation to develop measurement skills.
· Identify the similarities and differences between nonstandard and standard measuring tools.
· Study the evolution of systems of measurement and examine how the units within some systems are interrelated.
· Strengthen their ability to observe and clarify students' misconceptions and understandings about measurement.
· Reflect on their own thinking and the thinking of students.
· Synthesize their ideas about measurement into a final project.
· Provide suggestions for various instructional strategies to meet the needs of a range of students.
· Develop a set of lessons for a final project.

Outline of Content and Assignments

The content area contains six sessions.  After learners have previewed the Introduction and Goals, Schedule, Assignments, and Competency Map, they will go to the Course Content area and begin working through Session 1.  The final project for the course is found in Session 6.
Session 1:  Using Nonstandard Units to Measure Length

In this session, learners will:

Read
· “Measurement Standards for School Mathematics in Grades PreK-12,” from the Principles and Standards for School Mathematics 2000

· “Measurement Standard for Grades PreK-2,” from the Principles and Standards for School Mathematics 2000

· “Measurement Standard for School Mathematics in Grades 3-5,” from the Principles and Standards for School Mathematics 2000

These three standards readings will focus on the importance of measurement in an elementary-level curriculum, as well as some problems children face while measuring.

· “Nonstandard Measuring: Why? Dialogue Box”
This reading, in the form of a dialogue box between a teacher and a parent gives some insights into a rationale for teaching nonstandard units before teaching standard units.
Complete activities
· Measuring Length with Nonstandard Units  


View

· “Misconceptions in Measuring, Part 1” video  
Record in online journal
· Describe reasons for why two people might have two different measurements for a single object when using nonstandard units of measurement. 

· Based on the video, describe two problems for the students in the video and describe the strategies they would use to help these students.


Participate in the online discussion
· Upon completion of all the assignments and readings, learners are to go to the Discussion Board and identify and discuss at least two other concepts in measurement that students struggle with and how, as teachers, they would intervene.

Session 2: Improving Students’ Measuring Skills, Part 1

By the end of this session, learners will:

Read
· "The Value of Estimation in Measurement” 

This reading describes a rationale for having children develop estimation skills during their study of measurement.


View
· “Misconceptions in Measuring, Part 2” video  

· “Exploring Units for Length, Area, and Volume” video


Complete activities
· Estimating Length, Area, and Volume

· Establishing Personal Referents


Record in online journal
· Describe skills that students need to measure the length of an object accurately and why these skills are necessary.
· Identify reasons that children give to support their choices of “units” to measure length, area, and volume and how they, as teachers, might help them.

· Describe benefits and limitations for using nonstandard units of measure.


Participate in the online discussion
· Upon completion of all the assignments, readings, and videos, learners are to go to the Discussion Board and describe some additional activities or tasks to be used when students have not developed the skills to provide reasonable estimates.
Session 3: Moving on to Standard Units

By the end of this session, learners will:


Read

· “The Caliph’s Foot” 

This is an adaptation of a story where a caliph and carpenter come to understand the importance of a standard unit of measure.


Complete activities
· Standardizing Your Personal Referents
View
· “Ruler Tape Measure, Part 1” video  

· “Teacher Reflection, Part 1” video


Record in online journal
· Identify and describe the questioning techniques used by the teacher and include any of their own ideas.

Participate in an online discussion
· After completing the readings, math activities, and the videos, learners will go to the Discussion Board and reflect on and justify their thinking on the issue of learning about and using nonstandard forms of measurement. 

Session 4: Improving Students’ Measuring Skills, Part 2

By the end of this session, learners will:


Read 

· "Progressing to Standard Tools”

This reading presents similarities and differences between nonstandard and standard measuring tools and describes advantages to using standard measuring tools.


Complete activities
· Best Tool for Measuring Length

· Fun with Area

View
· “Ruler Tape Measure, Part 2” video  

· “Teacher Reflections, Part 2” video

Explore interactives
· Comparing Volumes—Counting 
· Comparing Volumes—Grouping  


Participate in the online discussion
· After completing all activities, readings, and video, learners will go to the Discussion Board and discuss the difficulties students have with standard measuring tools, and how they as teachers would address these difficulties. 
Session 5: Exploring Systems of Measurement

By the end of this session, learners will:

Read 

· "Systems of Measurement”

This reading defines a system of measurement and traces the development of various systems of measurements based on the needs of ancient and modern civilizations.

· “Connecting Patterns in Numbers to Systems of Measurement”

This reading describes the value of connecting patterns in numbers to measurement systems.


Complete activities
· From Numbers to Systems


Record in online journal
· After reviewing a chapter on measurement in an elementary math textbook, describe how the chapter uses or does not use patterns to deepen students’ understanding of measurement. 


Participate in the online discussion
· After completing all readings and activities, learners will go to the Discussion Board and share ideas on they might use numerical patterns to help students understand systems of measurement.

Session 6: Developing a Final Project

By the end of this session, learners will:

Read
· “Sample State Assessment Problems”
Complete the activity
· Solve related sample state assessment problems.

Participate in the online discussion
· After completing all readings and activities, learners will go to the Discussion Board and share ideas on how their views about teaching measurement have been affirmed or changed, and how these views may influence the structure of lessons on measurement. 

Final Project
Complete the following assignment and submit the project to the facilitator. Develop three lessons that progress from nonstandard to standard linear measure. Include a teacher’s guide that will elaborate on the underlying mathematical concepts, student misconceptions, and instructional strategies to match misconceptions. Include the appropriate NCTM standards and be explicit about the strategies you would use to teach these lessons. Create a pre-test and a post-test that will assess students’ knowledge and skills.


Record in online journal
· Respond to the following question: 
· What one or two ideas from this course will be of most use to you in your classroom? Why?

Schedule

This course is scheduled to take approximately 30 hours to complete readings, activities, video, assignments, reflections and a final project
Requirements

Learners are expected to:

· Complete all assignments

· Participate regularly in Discussion Boards
· Ask for assistance when needed

· Maintain an online journal
Evaluation

Pass/fail upon satisfactory completion of assignments and discussion board participation

Materials (hardware, software, plug-ins)

Technical Requirements

· Word processor

· Internet service provider

· E-mail 

Academic Dishonesty Policy

To be inserted by university institution only
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