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Counting and Cardinality Session Instructor Notes

Learning Goals:
Teachers will understand key content and instructional shifts resulting from implementation of the Iowa Core Counting and Cardinality standards.

Success Criteria:
•Teachers will describe the shifts in expectations for teaching and learning of the Counting and Cardinality standards in kindergarten with the   Iowa Core.
•Teachers will describe the connections between the Counting and Cardinality standards and the Critical Learning Phases of Counting.
•Teachers will describe experiences students must have in order to develop deep understanding of counting and cardinality.


Time:  4.5 hours 


Materials:
· Create online survey using Counting and Cardinality Survey document 
· Handout:  Current Counting Activities
· Handout:  Iowa Core Mathematics Counting and Cardinality Standards or Iowa Core Mathematics Standards
· Handout:  Comparing Counting and Cardinality Expectations
· Handout:  Iowa Core Mathematics Content and Practice Shifts Grades K-5
· Handout:  Draft K-5 Progression on Counting and Cardinality and Operations and Algebraic Thinking or Progressions document
· Handout:  CLP with Descriptors (extracted from KR book)
· Posters for Counting and Cardinality standards (Use CC Clusters for Posters document to print poster size or create by hand on chart paper.)
· One set of the Critical Learning Phases for each group; have a couple extra sets available also
· Key for Connecting CLP and CC for facilitator reference
· Handout: Google Doc: Getting Started with Counting Collections
· Video of Counting Collections
· Markers
· Chart Paper
· Tape
· Linking cubes
· Margarine tubs
· 4x6 index cards


Additional Resources:
· Alignment of Math Perspectives Resources with CCSSM 
· KATM Flipbooks 
· North Carolina Unpacking document 
· Assessing Math Concepts, Critical Learning Phases
· How Children Learn Number Concepts by Kathy Richardson
· “Counting Collections” article by Julie Kern Schwerdtfeger and Angela Chan from Teaching Children Mathematics, March 2007.
· Counting activities from Developing Number Concepts Book 1 by Kathy Richardson
· Count Around the Circle activities (Chapter 4) from Number Sense Routines by Jessica F. Shumway
· Counting the Days of School activities (Chapter 6) from Number Sense Routines by Jessica F. Shumway
· Alignment of Math Perspectives Resources with Common Core State Standards in Mathematics

	Counting and Cardinality 
Counting and Cardinality standards and the shift in expectations for teaching and learning

	Approximate Time: 90 minutes
Materials: 
· Create online survey using Counting and Cardinality Survey document; see facilitator notes below 
· Handout:  Current Counting Activities
· Handout:  Iowa Core Mathematics Counting and Cardinality Standards or Iowa Core Mathematics Standards
· Handout:  Comparing Counting and Cardinality Expectations
· Handout:  Iowa Core Mathematics Content and Practice Shifts Grades K-5
· Handout:  Draft K-5 Progression on Counting and Cardinality and Operations and Algebraic Thinking or Progressions document link
· Unpacking the Kindergarten Common Core Standards link; be patient as this link may take a bit to open
· chart paper with 3-column table 
· markers

	Activity Description
	Facilitator Notes and Key Discussion Points

	1.  Gathering information about teaching and learning of counting
As participants arrive, have them complete the online survey and the brainstorming activity (both individually) while waiting for the session to begin.

Prior to the beginning of the session:
•Participants answer an online survey about their current instruction of counting concepts. 

•Each participant lists the current lessons and/or activities s/he uses to teach counting concepts (i.e., whole group rote counting, counting the days of school, Counting Jar). This should be done individually. Participants record and keep for later in the session. Handout provided. See materials list above.
	Create an online survey for participants. Use the survey questions in the Counting and Cardinality Survey above in the materials list. Suggestions for creating the survey include:  Survey Monkey or Google Forms. Either of these will provide the survey results in summarized graph form for the discussion. Two options for conducting the survey:  provide the survey link as participants are arriving and waiting for the session to begin; or email participants the survey link and complete prior to the session.   

The purpose of the survey and the brainstorming activity are to provide content for a comparison discussion later in the session on teachers’ current instruction in Counting and Cardinality and the expectations for the Iowa Core. Many kindergarten teachers report that the Iowa Core expectations for Counting and Cardinality concepts go much deeper than what has typically been expected. 

Discussion of the survey and the brainstorming activity will be later in the session. It would be better not to reveal the intent of the survey and the brainstormed list to participants, but rather have them fill out the information without the concern of whether their current instruction is sufficient or appropriately aligned to the Iowa Core.

	2.  Introductions
•Welcome participants and have everyone introduce him/herself.
•Give an overview of the agenda.
•Share restroom locations and any details regarding the facility or breaks.
	Provide a Google Doc of the agenda with the links to documents and video that will be needed for the session.

	3.  Counting and Cardinality Standards, Unpacking the Common Core Standards and Progressions for Counting and Cardinality
Participants read the Iowa Core Counting and Cardinality Standards (p. 13) and the Unpacking the Common Core Standards (p. 5-8). 
Individually reflect on “What is the same?” and “What is different?” when comparing the Counting and Cardinality standards to what has typically been expected for teaching and learning of counting. Use the Comparing Counting and Cardinality Expectations handout to record thinking.
Next, participants read the Progressions document for Counting and Cardinality (p. 4-5). 
Again, individually reflect on “What is the same?” and “What is different?” when comparing the Counting and Cardinality standards to what has typically been expected for teaching and learning of counting. Use the same handout to record thinking.
Have participants discuss the readings and reflections with a partner. Share each other’s thoughts on similarities and differences. Determine 1-2 reflections to share with the large group.

Lead a large group discussion by having each partner group share one reflection from their partner discussion. Record participants’ comments publically for reference during the discussion. 

	For some participants, this may be their first opportunity to read Iowa Core Mathematics. There is even a slight possibility that some participants will be unaware of the Iowa Core standards. Be prepared to give basic background information on the Iowa Core (Common Core), if necessary.

More likely, some participants may not be aware of the Progressions support documents. Be prepared to share their purpose and website. 

There is no large group or partner discussion of these two readings until after the individual reflections are completed for both readings.
The intent of the readings and discussion are for participants to begin to realize the changes in expectations for the teaching and learning of counting. While the Iowa Core standards document lists the standards (expectations for learning), the Unpacking document and the Progressions document provide more detail of expectations for teaching and learning. They will help participants consider how the expectations may be different from what they have typically expected. 

We hope the participants notice the increase in expectations for counting:
     -counting in different configurations;
     -knowing each successive number is one more (decade is 10 more);
     -subitizing is a necessary skill to learning basic facts; 
     -counting out a pile of a specific number (different from counting a
      pile;  
     -overall, need for an increased emphasis in individual counting 
      activities to support these expectations.

	4.  Iowa Core Mathematics Content and Practice Shifts document. 
Have participants read the Counting and Cardinality section. Lead a large group discussion of the reading. 

Suggested questions:
•How do the CC standards lead to and support the OA and NBT standards?
•What is something you learned from this reading?
•What questions do you have from this reading?
•What additional reflections do you have on your current instruction based on the readings so far today?
	
	Compare the list of same/different from the previous readings to the list of shifts in the Counting and Cardinality section of the Content and Practice Shifts document. How did their list compare to the Content and Practice Shifts Document? Have any further discussion regarding differences or additional shifts.

Most of the suggested questions listed for the large group discussion are reflective. The first question, however, requires reflection back to the Progressions document. (If this is a participant’s first exposure to the Iowa Core, s/he may not be aware of the other domains (OA and NBT) that build from the CC standards.) The Progressions document gives guidance to how the CC standards lead to and support the OA and NBT standards for the primary grades. 
     -subitizing is an important first step to developing fact fluency
     -count forward from any number is a prerequisite to the counting on
       strategy for fact fluency
     -comparing with a matching strategy is a prerequisite to determining       
       how many more and how many less in comparison situations 

	5.  Share the survey data (electronically) and discuss. Give participants a few minutes to look at the data.
Lead discussion of:  
•What do you notice?  
•Does the information suggest any gaps or areas that are not being addressed? 
•Is what is currently happening enough for each individual student to master the standards? 

	Post the survey data for participants to examine. The online source for the survey should have an option for viewing the results of the survey.

The purpose of the survey and the list of brainstormed activities is for participants to consider their current expectations and instruction, and compare to the expectations in the Iowa Core (Content and Practice Shifts document outline shifts in expectations.) 

We expect that the survey data will show a need for more work around individual counting. The increase in expectations for counting (See Content and Practice Shifts document) will likely require participants to reconsider the focus of counting instruction. The big idea here is to realize students need a significant amount of practice counting objects on their own, in addition to whole class rote counting, in order to fully gain the conceptual understanding of counting and cardinality expected in the Iowa Core. Many kindergarten teachers have traditionally focused more heavily on the rote counting sequence and not as much on providing individual opportunities to practice counting. The third hour of this module provides suggestions for activities to practice individual counting.

	6.  Discuss results of brainstorming activity
Refer participants to their list of brainstormed activities from the beginning of the session. Ask participants to share activities from their list and discuss any Counting and Cardinality standard(s) each activity would address. 



As you discuss the activities, also record each activity on a chart like the following: 

	Whole class rote counting
	Whole class listens as individual counts
	Individual students practice counting independently

	
	
	




Lead discussion of:  
•What do you notice?  
•Does the information suggest any gaps or areas that are not being addressed? 
•Is what is currently happening enough for each individual student to master the standards? 
	In many classrooms there are whole group counting activities but a limited amount of individual counting opportunities.

The point of both discussions is that students need a significant amount of independent practice counting objects, in addition to whole class rote counting, in order to fully gain the conceptual understanding of counting and cardinality expected in the Iowa Core.



We expect that the list of activities participants are currently using may not fully address all of the CC standards. It might also show that the
current activities do not go as deeply into the concepts as needed.
We also anticipate that categorizing the activities according to whole class and individual (see chart here) will reveal more activity around whole class counting than individual practice. 

Students need more exposure to counting larger quantities to reinforce all of the CC standards. (rote sequence, cardinality, and comparing) The third part of this session provides suggestions for activities that provide students opportunities to work independently and strengthen understanding of the CC standards.





	Counting and Cardinality 
Connecting Critical Learning Phases to the CC standards

	Approximate Time: 90 minutes
Materials: 
· Handout:  CLP with Descriptors (extracted from KR book)
· Posters for Counting and Cardinality standards (use CC Clusters for Posters document)
· One set of the Critical Learning Phases for each group; have a couple extra sets available also
· Key for Connecting CLP and CC for facilitator reference
· Markers
· Tape

	Activity Description
	Facilitator Notes and Key Discussion Points

	1. Critical Learning Phases of Counting

Briefly explain that Kathy Richardson has identified 16 Critical Learning Phases around counting. The next activity asks participants to think about connections between the Critical Learning Phases and the CC standards.
Display posters of the Counting and Cardinality standards by each cluster. (The document is provided so facilitators can have them made into posters through print services. Otherwise the information can be hand written on chart paper.)
Give each participant the CLP with Descriptors handout.
Assign each set of partners (or small group) one (or more) Critical Learning Phases. Read the description of each CLP (use handout) and decide which Counting and Cardinality standard(s) the CLP aligns with. (Have a couple extra sets of the CLP handout in case a group wants to align a CLP to more than one standard.) Tape the sheet with the CLP onto the chart paper with the standard(s) to which it aligns.
Discuss as a whole group, which CLP align to each standard. Have participants explain their reasoning. Participants can refer to the handout throughout the discussion.  

	Now that we have looked at the new expectations for learning around counting and cardinality, we clearly see that students will be required to have a much deeper understanding of counting that goes far beyond the rote counting sequence. 

Kathy Richardson, an expert in early childhood math, has developed Critical Learning Phases (CLP) of learning about counting concepts. She defines the CLP as “essential ideas that are milestones, or hurdles in their growth of understanding.”  The phase that a child has reached determines how he/she is able to work with and think about numbers. Counting is much more than remembering a rote process!  (You may want to read Kathy Richardson’s How Children Learn Number Concepts, Chapter One “Understanding Counting.”)

The CLP were developed prior to the writing of the Iowa Core Standards, so matching each CLP to a standard will not be obvious. Think of each CLP as being embedded in a standard(s). For example, a student is going to have to reach “this” CLP (milestone) in order to be able to master “that” standard. Therefore, “this” CLP would align to “that” standard(s). The
CLP help us see that counting is a much more complicated set of concepts to learn than previously understood. Studying the CLP and thinking about how they are embedded in the Counting and Cardinality standards gives participants the opportunity to further think about the standards and the developmental process of learning about counting. The first cluster of the
Counting and Cardinality standards are about the counting sequence. The second cluster, “Count to tell the number of objects,” is where most of the connections to the CLP are located. A key is provided to assist with the discussion. Not all of the CLP will be developed within the kindergarten standards (estimation and counting by groups). This is noted in the key.



	Counting and Cardinality 
Counting Collections and Counting Activities

	Approximate Time: 90 minutes
Materials: 
· Google Doc: Getting Started with Counting Collections
· Video of Counting Collections
· Multiple copies of book--Developing Number Concepts Book 1 by Kathy Richardson
· Multiple copies of book--Number Sense Routines by Jessica F. Shumway
· linking cubes, margarine tubs
· 4x6 index cards

	Activity Description
	Facilitator Notes and Key Discussion Points

	1.  “Counting Collections” 
Now that we know how counting develops and the higher expectations of the Iowa Core, let’s think about what kinds of instructional activities we should be doing to support these expectations in appropriate developmental ways. 

Share information from your reading of “Counting Collections” and have a discussion about them.

Lead discussion of:
•What questions do you have about counting collections?
•What CC standards are addressed during counting collection work?
	For preparation, you will want to read “Counting Collections” by Julie Kern Schwerdtfeger and Angela Chan from Teaching Children Mathematics, March 2007.

Counting Collections:
•provide students the needed practice in counting
•can be set up as a regular routine
•are easily differentiated
•address nearly every CC standard
•help students see patterns/relationships in the counting sequence





	2.   “Counting Collections” video
Watch Counting Collections video of students working with counting collections.


	The video and the article show examples of experienced students’ counting collections work. Some of their work goes beyond kindergarten expectations. 

Teachers often have many questions about how to get started with counting collections. Some suggestions are given here:
Getting Started with Counting Collections.

While we have emphasized the need for individual work on counting, the video shows students working in partners on counting collection work. The partner work is another option as long as students are both engaged in the work of counting and recording.

	3.   Activities to support Counting and Cardinality standards

Introduce Developing Number Concepts Book 1 by Kathy Richardson and Number Sense Routines by Jessica Shumway.
These books are additional resources for counting work. 

Direct participants to some counting activities in Developing Number Concepts Book 1 (for example, 1-2, 1-21, or 1-34) and Number Sense 
Routines (such as one from Count Around the Circle or Counting the Days of School activities- chapters 4 and 6.) Give participants time to work through the activities independently or with a partner. 

After participants have had some time to read and work through some of the activities, lead discussion of:
•How do these activities support the CC standards?
•How are these activities related to the CLP?
•How can you modify activities that you are currently using to support more independent work on counting?


	Kathy Richardson also has a set of 9 assessment books along with three Developing Number Concepts books. The Developing Number Concepts books can be used without the assessment books, but if the assessments are used, there are activities that are suggested based on the student’s performance on the assessments.  
There is a document available from Math Perspectives that shows the alignment between the Developing Number Concepts books, the Assessing Math Concepts books, and the Common Core State Standards. This document may be useful to teachers. Find it here.

To summarize this session:
•Plan for whole group counting activities AND independent counting activities. Both are important to help students build the deep understanding of counting expected in the Iowa Core standards.
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