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Materials Needed: samples of notebooks, notebook for each participant, stick-on decorations for notebook covers, nonstandard units, tape measures
Copies of continuum, standards slide, graphic organizers (each group receives a different organizer), Polygon Perimeter Problem (Each pair receives the same problem), Irregular Perimeter Sheet, 
Plastic tray for each group containing glue sticks, scissors, crayons, and any other supplies needed for notebooks.

1. Display Welcome Slide
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Math Notebooking

Grades 3-6


Introduce presenters.

Take care of logistics such as cell phones, restrooms, coffee, snacks, lunch.
Have each small group share their name, school, and grade level or other role with each other. Explain that one person should be identified at each table to introduce each group.

2. Display goals slide.
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* To investigate writing in the mathematics
classroom

* To examine math notebooking structures
and resources

« To experience the teaching and learning of
mathematice




Throughout the day, participants will share ideas, successes, and issues about writing in the math classroom with each other. Participants will experience math investigations with a focus on writing. The interactive investigations will be about perimeter, but can be translated to other math concepts.

3. Explain that there are many different types of notebooks that can be used in the elementary grades. Show some examples such as two pocket folders, three-ring binder, stapled elementary paper, spiral bound notebooks, black and white journals, and purchasable notebooks.
4. Distribute the notebooks that will be used in the sessions. Show one that has been decorated with a title Math Notebooking in Grades 3-5.  Explain that there are decorations available at each table as well as the plastic tray of supplies.
Display Introducing Math Notebooking slide. Have the participants design their front cover. 
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1. Take a few minutes to decorate the front cover of
your notebook.

2. After the cover is personalized, tun to the fourth
page and jot down your thoughts about the
following:
+What doyou hope to accomplish by using witing n the

math classroom?

*What concerns do you have about using writing in the
‘math classroom?




After an adequate amount of time, direct the participants to reflect upon and write their individual responses for the two questions. 

5. After a few minutes of writing, tell the participants that they can share their ideas for the questions with their groups and add any additional ideas that they hear.

Next, lead a discussion to share the written responses. Summarize the ideas on a chart. Ask,
What ideas did you hear at your table about writing in math class?

What concerns do you have about writing in math class? 

Remind the participants to title their written responses with Introducing Math Notebooking. 
6. Distribute the Concrete-Representational-Continuum to each participant and have them glue it into their notebook.
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Direct the participants to discuss ways they apply this continuum in their classrooms when teaching a math concept. Have several participants from each grade level share their ideas. 

Explain that math notebooking can also be designed around this continuum. As a variety of notebooking entries are experienced, their purpose and use will be analyzed. Explain that the math investigations are designed for adult learners. 
7. Show standards slide. 

[image: image7.emf]Directions for Nonstandard 

Units

In your notebook:

Write an estimate for the perimeter of the math notebook in 

the nonstandard units.

Determine the perimeter and write the total units.

Draw a picture showing how the perimeter was determined.

Write at least three sentences describing the process your team 

used to determine the perimeter.


Explain that the standards displayed on the slide will be used as the focus of the investigations into notebooking throughout the morning.

8. Explain that the entries so far can be titled Introducing Math Notebooking. Begin a table of contents with that heading and add the pages representing those entries. Explain different ways to organize math notebooks.

Instead of numbering pages, use the number of the school day for all entries on that day. To find earlier entries, just name the day.

Begin each indicator with a new table of contents and title page. The number of pages will not be so confusing and information can be found in the third section, etc.

Ask, 

Does anyone have other ideas for organizing mathnotebooks?

9. Lead a discussion about using notebooking when beginning a new math concept. Tell the participants to keep a list of ideas in their notebooks. Ask,

How do you introduce a new math concept?

What are examples of writing that you use when beginning a new math concept?
10. Display the slide Introducing a New Concept
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Model

Engage students with a topic.

Require students to think about what they 

already know.

Provide a mechanism for self-assessment.

Provide information about prior knowledge.

Identify preconceptions.

Can be revisited at the end of the math 

concept.


Explain that notebooking can begin with a formative assessment activity. The important thing about the writing at the beginning of a concept is to analyze what is known so that adjustments can be made in the lesson plan.
11. Show the series of graphic organizer slides.
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Complete your assigned graphic organizer individually.

Share your ideas with your team and add other ideas that you 

hear during sharing time.

Create a poster of your graphic organizer showing what your 

team knows about perimeter.

Be prepared to discuss:



What do you now know about your groups’ knowledge of 

perimeter?



What information does your chart provide to the instructor?
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

Kindergarten: Use nonstandard units to explore the measurement 

concepts of length. 



First: Use whole-inch units to measure the length of an object. 



Second: Use appropriate tools to measure objects to the nearest 

whole unit: measuring length in centimeters, feet, and yards.



Third: Generate strategies to determine the perimeters of 

polygons. 



Fourth: Analyze the perimeter of a polygon. 



Fifth: Apply formulas to determine the perimeters and areas of 

triangles, rectangles, and parallelograms. 



Sixth: Apply strategies and procedures of combining and 

subdividing to find the perimeters and areas of irregular shapes. 


Introduce each of the different graphic organizers and assign one to each group with several groups using the same strategy.

Circle Map: What you know about perimeters is written in the large circle. All entries are in the same color. Later when more entries are made they will be in a different color.

K-W-L Chart: The first two columns are completed prior to teaching and the third is completed after the lesson is taught.

Frayer Model: This graphic organizer also can be revisited as the lesson progresses.
12. Display the directions slide.
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What do I 

know about 

determining 

perimeter?


Distribute the graphic organizers with all participants at a group using the same organizer. Distribute poster paper and markers.

Remind the participants to complete the organizer individually first before working together to represent ideas on the poster.

As the posters are completed, display them around the room. Have the participants take a wisdom walk (each group can start at a different poster and move counter clockwise). Tell the participants to look for patterns in the information and to think about what the teacher now knows.
Add the organizers to the notebooks.

13. Explain that perimeter is often skipped over when attributes of length are taught in early childhood. It is important that students have experiences measuring around objects and polygons from kindergarten on.

Explain that measurement begins with nonstandard units. Explain that research shows that students need to investigate repeating units in all systems of measurement, not just length.  If students make their own rulers and tape measures in the early grades by repeating standard units, then they can explicitly connect the iteration of units to measuring tools which have the added advantage of a scale to help with counting.
14. Show the directions for nonstandard units.
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From Science Formative Assessments: 75 Practical Strategies for Linking Assessments. Instruction, and Learning, by Page Keeley.


Distribute a set of nonstandard units to each team. Have the participants follow the directions on the slide to document the way they determined the perimeter in their notebooks.
As participants complete the task, have several teams share their process. Ask,

Did any team use a different process?

What issues did you have with the nonstandard units?

What insights about determining perimeter did you gain from this task?

What, if anything, would you do differently next time you estimate and measure with this unit.

15. Explain that the next investigation provides experiences with units of the U.S. Customary System and the metric system. Distribute a tape measure to each pair. Have them examine each side of the tape measure and determine the units and the scale for each unit represented on the measuring tool. Ask,

What units and scales are represented on the metric side? On the customary side?

Distribute the Writing Task: Determining the Perimeter of the Math Notebook. Have the participants work in pairs but complete their own task sheets.
After an adequate amount of time, lead a discussion about determining the perimeter of the notebook. Ask,

Did everyone have the same measurement for inches? Centimeters? Why or why not?

What strategy was used to determine the other measurements?

Did anyone use a different strategy?

16. Draw a rectangle on a chart and label the dimensions 24 cm by 6 cm. Direct the participants to draw the rectangle in their notebooks and explain their way of solving for the perimeter in words and with a formula.  Summarize several of the strategies on the chart.
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+ Identify a set of lessons that build a
concept. Plan a way to introduce the
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« Plan several notebooking activities
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17. Explain that each participant will work with a partner to develop a strategy for determining the perimeter of a polygon other than a rectangle or a square. The strategies will be shared so that students will observe a variety of solutions.

Distribute a Polygon Perimeter Problem to each participant making sure partners have the same problem. Direct the students to draw a representation of the polygon in their math notebook with the heading “Perimeters of Polygons.” 

After the participants draw a representation of the polygon, they should determine its perimeter and explain their strategy in writing.

Have several pairs take a turn at explaining the strategies they used to determine the perimeter of the polygon represented in their problem. 
Lead a discussion about a general rule for determining the perimeter of any polygon. Draw a polygon of five sides on the chart, labeling the length of each side. As the students share their ideas about the perimeters of polygons, summarize them on the chart. Ask,

What strategy will work for determining the perimeter of any polygon? 
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17. Distribute the Irregular Perimeter Problem. Have the participants work in pairs to solve the problem and show a solution by drawings, words, and numbers.
After representing the solution in their notebooks, have the participants share their strategies.

18. Have the participants return to their earlier graphic organizer in their notebooks, Have them add or make changes in a different color to their own before making changes with their team on their poster.

Have several teams share their thinking. Ask,

What do experiences such as these provide to students?

What information do they provide to teachers?

19. Add the following parts to the Table of Contents along with the appropriate page numbers:

Determining Perimeters
28. Show the following slides and ask the questions for each slide.

Ask,

What anchors were used in the perimeter activities?

What other anchors can be used to support math writing?

What strategies do you use to support students who have difficulty with writing?


Ask,

Is there anything you would add to this list?

Do you have any comments or questions about the list?

Ask,

Is there anything you would add to this list?

Do you have any comments or questions about the list?

29. Match the participants by grade level and resources. Display the slide adapting lessons.


Direct the participants to choose a set of standards or lesson that develop a math concept. Tell them to choose a way to introduce the concept with writing and to plan several notebooking activities that will support mathematical learning as the concept is developed.

Tell the groups to make a poster for their presentation.

30. After the posters are developed, have the groups share their plan to use notebooking with their selected math concept.

34. Show the final slide as the resource pages are distributed. Ask the participants to complete the reflection before they leave. Thank them for their participation.
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Writing Task

Determining the Perimeter of the Math Notebook 

Customary and Metric Units
Problem: What is the perimeter of the math notebook in customary and metric units?

Complete the table and answer the questions:

	Unit
	Estimate
	Measurement

	Inch
	
	

	Centimeter
	
	


1. What prior knowledge helped you estimate the perimeter in inches? In centimeters?
2. What is the perimeter in feet and yards? How did you determine the measurements?

3. What is the perimeter in millimeters and decimeters? How did you determine the measurements?

Polygon Perimeter Problems






Irregular Perimeter Problem
Jan and her grandmother made an irregular-shaped garden between their house and a pathway. Determine the perimeter of the garden and show your solution in drawings, words, and numbers.


Perimeter Problem

Jan and her grandmother made an irregular-shaped garden between their house and a pathway. Determine the perimeter of the garden and show your solution in drawings, words, and numbers.



Name

Grade
Email
What did you gain from this workshop that you can take back and use with your students or peers?
What questions do you now have about math notebooking?
Resources: Books and Articles

Bagley, T., and Gallenberger, C. (1992). Assessing students’ dispositions: Using Journals to Improve Student performance. The Mathematics Teacher, 85 (8), 660-663.

Borasi, R., and Rose, B. (1989) Journal Writing and Math Instruction. Educational Studies in Mathematics, 20, pp. 347-367.

Bransford, J.D., A.L. Brown, and R. Cocking, eds. (2000). How People Learn: Brain, Mind, Experience, and School. Washington, DC: National Academy Press.
Brickmore-Brand, J., ed. (1990). Language in Mathematics. Portsmouth, NH: Heinemann.
Burns, Marylyn. (April, 1995). Write in Math Class? Absolutely! Instructor Magazine. 104, (7), pp. 40-47.
Devlin, K. J. (2002). The Language of Mathematics: Making the Invisible Visible. New York: Henry Holt and Company.

Keeley, Page. (2008). Science Formative Assessment: 75 Practical Strategies for Linking Assessment, Instruction, and learning. Thousand Oaks, CA: Corwin Press.
Usiskin, Z. (1996). Mathematics as a Language. In Elliott, Portia C. and Margaret J. Kenney. 1996 Yearbook: Communication in Mathematics, K-12 and Beyond. Reston, VA: National Council of Teachers of Mathematics.
Whitin, P., and D. J. Whitin. (2000). Math Is Language Too: Talking and Writing in the Mathematics Classroom. Urbana, IL: National Council of Teachers of English.
Websites
http://www.pasd.wednet.edu/school/mathWASL/
From the Port Angeles School System in Washington State. Provides problems to solve in math notebooks.

http://www.sciencenotebooks.org/
From North Cascades and Olympic Science Partnership. Numerous resources for science notebooking, many of which are applicable to math.
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Draw a representation of a trapezoid (a quadrilateral with one set of parallel sides). Label one set of opposite sides 16 ft and 18 ft and the other set of opposite sides 8 ft and 8 ft.


Explain a strategy for determining the perimeter of the trapezoid. Include a formula that will work for any trapezoid.








Draw a representation of a parallelogram (a quadrilateral with two sets of parallel sides) other than a square with all equal sides. Label one side 40 m.


Explain a strategy for determining the perimeter of the parallelogram. Include a formula that will work for any rhombus.








Draw a representation of a parallelogram (a quadrilateral with two sets of parallel sides) other than a rectangle with opposite sides equal. Label one longer side 250 mm and one shorter side 100 mm.


Explain a strategy for determining the perimeter of the parallelogram. Include a formula that will work for any parallelogram.
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7 m





To find the perimeter of a polygon with any number of sides, determine the total of the lengths of the sides.





6 m





Determining the Perimeter of Any Polygon











24 cm





6 cm





Strategies for Determining the Perimeter of a Rectangle











Strategy 1: Label the opposite sides with their measurements and add all four sides together. 


P = s + s + s + s


P = 24 + 6 + 24 + 6


P = 60


Strategy 2: Multiply each given side by 2 and add the results together.


P = 2(l) + 2(w)


P = 2(24) + 2(6)


P = 48 + 12


P = 60





Draw a representation of a triangle with three equal sides. Label one side 25 in.


Explain a strategy for determining the perimeter of the triangle. Include a formula that will work for any equilateral triangle.
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Draw a representation of a triangle with sides of the following lengths: 15 cm, 10 cm, and 10 cm.


Explain a strategy for determining the perimeter of the triangle. Include a formula that will work for any triangle.
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Introducing a Math Concept


		Circle Map		K-W-L Chart		Frayer Model

		Engage students with a topic.				

		Require students to think about what they already know.				

		Provide a mechanism for self-assessment.				

		Provide information about prior knowledge.				

		Identify preconceptions.				

		Can be revisited at the end of the math concept.				













Introducing a Math
Concept
o

Requie studens o thinkaboutwhat they

ity oo,
Frovite 2 mechaniemforse-sssesmant
Provise nfomaton abou prorloonkedge
Idantty preconsptons

Canba evssas st sndotre math
concent






Directions



Complete your assigned graphic organizer individually.

Share your ideas with your team and add other ideas that you hear during sharing time.

Create a poster of your graphic organizer showing what your team knows about perimeter.

Be prepared to discuss:

What do you now know about your groups’ knowledge of perimeter?

What information does your chart provide to the instructor?













Directions

Pt






Directions for Nonstandard Units



In your notebook:

Write an estimate for the perimeter of the math notebook in the nonstandard units.

Determine the perimeter and write the total units.

Draw a picture showing how the perimeter was determined.

Write at least three sentences describing the process your team used to determine the perimeter.
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		K-This is what I already KNOW		W-This is what I WANT to find out		L-This is what I LEARNED

						



From Science Formative Assessments: 75 Practical Strategies for Linking Assessments. Instruction, and Learning, by Page Keeley.
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What do I know about determining perimeter?









		K-This is what I already KNOW		W-This is what I WANT to find out		L-This is what I LEARNED

						



From Science Formative Assessments: 75 Practical Strategies for Linking Assessments. Instruction, and Learning, by Page Keeley.
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Focusing on Standards

Kindergarten: Use nonstandard units to explore the measurement concepts of length. 

First: Use whole-inch units to measure the length of an object. 

Second: Use appropriate tools to measure objects to the nearest whole unit: measuring length in centimeters, feet, and yards.

Third: Generate strategies to determine the perimeters of polygons. 

Fourth: Analyze the perimeter of a polygon. 

Fifth: Apply formulas to determine the perimeters and areas of triangles, rectangles, and parallelograms. 

Sixth: Apply strategies and procedures of combining and subdividing to find the perimeters and areas of irregular shapes. 
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