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General Materials and Supplies: Dove chocolate per person, basket with several different types of individually wrapped candy, small
paper plate per person, 5” x 8” index cards or ½ sheets of plain paper for graph labels, apprx.10 Snap cubes per person, chart paper &
markers or dry erase markers for white board for class graph, chart paper & markers per table for PCAI plans, ½ sheet paper or index
cards for exit cards, tape, scissors
Slide

Tasks/Activity

(slide 1) Kindergarten Module 1
Take care of any introductions and paper work at this point. Make sure participants are aware of
restroom locations. Give lunch schedule.
This module focuses on data and questioning. It emphasizes communication, connections, and
problem solving.
(slide 2) Video
This video provides a brief overview of professional development related to the 2009
Mathematics Essential Standards.
Show the brief video and then distribute the handout packet.
(slide 3) Big Ideas in Data Analysis
These are the big ideas of data analysis from last summer’s professional development. They are
basic across the grades K-5 and serve to support the essential standards.

(slide 4) Categorical Data
Discuss categorical data and examples on the slide. Note that the responses to each question
would be a word rather than a number. The mode for each question could be determined but not
the median or mean. Many data investigations in kindergarten involve categorical data.
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(slide 5) Numerical Data
Discuss numerical data and examples on the slide. Note responses for each of these questions
would be a number. The mode, median, and mean can be determined from numerical data.
While it is not an expectation for kindergarten students to identify measures of central tendency,
teachers need to be aware of the differences in categorical and numerical data and which
measures of central tendency are appropriate.
(slide 6) Different Representations
Kindergarten students display data in a variety of ways. Moving from concrete to pictorial to
symbolic representations supports students in bringing meaning to representations.

(slide 7) Different Representations
Which of these examples are categorical and which are numerical data? (apples are categorical,
number of books and time spent playing video games are numerical data)
Just because numbers are involved, does that make data numerical automatically? For example, if
you graphed the number of students with birthdays in each month, which type of data have you
displayed?
(slide 8) Learning by Doing
Have everyone respond to the prompts on the slide. Ask participants to discuss their feelings
about learning at a symbolic level. Direct participants to the handout “Sevod: Learning by
Doing.”

(slide 9) Learning by Doing
Tell participants that this is a picture of a sevod and have them describe its attributes on their
handout.
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(slide 10) Learning by Doing
Give each participant a piece of Dove chocolate. Tell participants to update their handout.
Discuss:
• What attributes would have to be marked off if they were learning about sevods from a
pictorial level.
• Then ask what attributes would have to be marked off if sevods were introduced at a
symbolic level.
• What advantages are there to introducing concepts at a concrete level?
(slide 11) Concrete to Pictorial to Symbolic
Students need to begin organizing data in concrete representations before moving to pictorial and
then eventually to traditional symbolic representations.
To demonstrate the progression of representations, we will determine our group’s favorite candy
from a basket. Choose your favorite candy from the basket but do not open it.
Discuss: How the candy could be organized and then come to a consensus on how to group the
candy. While participants are writing their names on the small paper plates, write the categories
for the candy graph on index cards and place them on the table or floor where the graph will be
created.
(slide 12) Concrete to Pictorial to Symbolic
After completing the concrete graph, have participants discuss the questions on the slide at their
tables.
Emphasize the importance of students talking about what they see on the graph and teachers
asking good questions to help students compare and analyze the data.
Have participants get their plate from the graph and bring it back to their table.
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(slide 13) Concrete to Pictorial to Symbolic
(Presenter needs to plan where the pictorial graph can be displayed depending on the site.
Suggestions include long strips of masking tape turned backwards hanging from a wall for each
category or individual pieces of tape rolled and placed on the backs of the plates by participants
and then posted directly on a wall or board by categories. Labels will be the same index cards
used with the concrete model.)
Participants tape or glue their candy wrapper to the plate and place it in the correct category.
Discuss the questions on the slide. Students need to place their responses without gaps or
overlapping between them. The paper plate or index card as a background insures that each
response is the same size and validates the height of the columns. These issues connect with
measurement as units need to be identical and placed end to end with no gaps or overlaps.
(slide 14) Concrete to Pictorial to Symbolic
Have each participant quickly sketch a symbolic graph representing the same data previously
shown concretely and pictorially. Have participants discuss the importance of concrete to
pictorial to symbolic representations for children.

(slide 15) Brainstorming Data Investigations
Ask participants to follow the directions on the slide and make a list at their tables. After a few
minutes, have each table report an example of data investigations that use each kind of
representation. Use the last statement on the slide as a segway into a discussion of the formal
PCAI model.
(slide 16) Process of Statistical Investigation
The probability and statistics strand of the new NC Standard Course of Study utilizes on this
process.
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(slide 17) Statistical Process
(Use these next two slides as a review of the PCAI model which was presented in last year’s
modules. Quickly go over the points on the slides.)
An investigation involves more than just getting data to make a graph. The context and purpose
of an investigation should be considered when posing a question. Often children may need to
refine their questions as the context and purpose of their investigation are discussed.
A class discussion of how to collect data needs to take place before the collection is started.
Students need to plan how to collect the data and then actually collect the data so they understand
from where the data come. For example, data may be collected by observations, experiments,
interviews with specific questions, and measurements. Kindergartners should have experiences
with collecting data in multiple ways.
(slide 18) Statistical Process
Analyzing the data includes organizing it through ordering or sorting and deciding the best way
to display the data for others to understand it. Often data are organized as they are collected.
Describing the data is important as students recognize clumps, gaps, minimum and maximum
values, the range, and measures of center. Students also look for patterns or trends in the data.
(Note that at kindergarten level not all of these attributes of the data may be discussed.)
Questions such as “What do you notice about this chart or graph?” encourage students to focus
on the overall distribution of the data rather than individual responses.
For example, suppose data had been collected about the favorite color of each student in a class.
When interpreting the results, questions such as “What can we say about our favorite colors?”
draws attention from the individual question to the collective or investigative question.
Teachers should be cautious about allowing students to over-generalize from their investigation.
For example, they might determine what the favorite color of students in the class is, but this
might not be reflective of the favorite color of other kindergartners.
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(slide 19) Data Analysis Vocabulary
Although the primary grade objectives do not address many of the data analysis vocabulary,
teachers need to know and use correct vocabulary wherever possible. Quickly review the
vocabulary on this slide and the next slide for teacher background knowledge.

(slide 20) Data Analysis Vocabulary
Review the vocabulary. Which of these concepts are appropriate for kindergarten students?
(mode)
For example, asking question such as, “Which color did more children choose as their favorite?”
results in the mode. Median and mean are used in upper elementary grades for numerical data.
(slide 21) Using the PCAI Model
The context for investigations is important. Rather than just posing a question, model how you
might set the stage for the question on the slide. For example, “All of us carry keys either in our
pockets or purses. Sometimes I think I might carry too many with me so I’m curious about how
many you typically carry with you. How many keys do educators typically carry with them?”
Lead into the next step, collecting the data, by asking, “How many keys do you have today?”
Collect that data in two ways, concretely through towers of snap cubes and symbolically with
grid strips. Have each participant build a tower of snap cubes and color a grid strip to match
his/her number of keys.
(slide 22) Using the PCAI Model
Have participants display their towers on the table or chalk tray as room allows. Have them post
their grid strips on the class graph and write their name under the strip.
Model questions that you would discuss with students such as
• “What does each cube or colored square represent?” (a key)
• “What does each column of cubes or grid strip represent?” (keys from one person)
Finally, have participants summarize and describe the data by asking questions such as “What do
you notice about the display or chart?”
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As a final point for mathematical background knowledge, review that these displays show
ungrouped data. That is, each column represents one person or one case value. There is no
particular order in which the columns must be arranged.
(slide 23) Using the PCAI Model
A line plot is a number line used to organize numerical data. What do we need to know to create
a line plot? (minimum and maximum values) A line plot begins with the minimum data value or
just before it and includes ALL numbers to the maximum data value or just beyond on the
number line. None of the numbers between the minimum and maximum values can be skipped,
even if there is a wide gap between some of the data values. In the example, the minimum data
value is 2 and the maximum is 6. Ask questions such as
• “What does each X represent?” (one person’s response)
• “What do the numbers represent?”(number of keys)
• “Must there be 7 on the line plot? (no) Could there be a 1?” (yes)
(slide 24) Using the PCAI Model
We mentioned that the snap cubes and the bar graph show case values or ungrouped data. Each
represents one specific individual’s response.
The line plot represents grouped data. It shows the frequency of each data value from the total
group responding. One way to relate ungrouped data to the frequency graph is to order and group
the case value towers of cubes and then turn the towers horizontally and stack the same values on
top of each other to form columns. The height of each column now matches the number of Xs on
the line plot.
Although young students do not need to know the vocabulary of grouped, ungrouped, case value
or frequency, they do need to have experiences with data displayed in both ways.
How is the mode determined in each representation? (In case value displays, the mode is
determined by the value which has the most columns at the same height. For the line plot or a
frequency bar graph, the mode is determined by the value with the most number of Xs or the
highest column of Xs.
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(slide 25) Using the PCAI Model
Have participants discuss these questions at their tables and then have volunteers talk about each
with the whole group. Ask the group if the sample size if sufficient that they are confident in
predicting how many keys another educator might carry.

(slide 26) Developing Number Sense
Even though a young child recognizes when a large pile of candy is more than a small pile of
candy that does not mean that they have a full understanding of more and less. This concept
develops gradually and is more complex than we realize.
The concepts of more and less are relative ideas. By that we mean that sometimes four is more
and sometimes four is less. When four is compared to two it is more but when compared to six it
is less.
It is important that students develop number sense through many different activities. Terms such
as more and less are comparative words and should be related to other relational words such as
most and least.
When students gather data to respond to a question (such as the favorite candy from the basket),
teachers can ask questions such as
• How many more hard candy pieces do we need to have the same number as chocolate pieces?
(closed question)
• How many fewer chocolate pieces are there than Smarties? (closed question)
• What do you know from the graph we have made? (open question)
• If we passed the basket around again and allowed everyone to take another piece of candy, what
do you think our new graph might look like? Would the same category still have the most? Why
do you say that? (open questions)
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(slide 27) Developing Number Sense
Teachers should change the “more and less” language used with students to help them develop
this relational understanding. One way is to have the children change one quantity to another.
For example, present the following: “You have three pieces of candy. If you want five pieces,
what do you need to do?” What you are really asking is, “How many more is five than three?”
but it is easier for the students when it is presented in a different way.
The concepts of more, less, and the same are important as children analyze data.
(slide 28) More and Less Worksheet
Have participants refer to the handout “More and Less” which provides work for students in
comparing numbers and deciding what they must do to move from one quantity to another.

(slide 29) PCAI in the Kindergarten Classroom
In their groups, participants will practice planning the PCAI process for an investigation in
kindergarten classrooms. Refer the participants back to the list they brainstormed earlier about
data investigations and how it might be represented concretely, pictorially, or symbolically. This
list is a reference for possible investigations.
Number the tables. Have odd number tables develop an investigation involving numerical data
and even number tables develop an investigation involving categorical data. They are to think
about realistic investigations for a kindergarten class which could occur throughout the year, not
just at the beginning of a new year. As they follow the process, they should record their plans for
each part of the PCAI on chart paper that will be posted. (Allow about 15 min)
Invite participants to do a gallery walk around the room to read about and take notes on the
investigations at the next break.
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(slide 30) Preparing for Student Responses
Have participants discuss the questions on the slide at their tables. Move to the next slide for
some examples.

(slide 31) Preparing for Student Responses
Discuss ideas on slide and ask participants to share examples of graphing mats and strategies.

(slide 32) Asking Good Questions
Good questions are important across all subject areas and all strands of mathematics. Why do
teachers ask questions?
Good questions, according to Sullivan and Lilburn (Good Questions for Math Teaching) are not
geared to getting children to repeat the right answer. Rather, they ask children to explain or show
what they are thinking or doing.
To evaluate questions, ask yourself, “Do I already know what the answer will be, or am I really
curious about what the child is thinking?”
(slide 33) Classroom Questions
Questions can be categorized as open or closed. Teachers often use open questions in subjects
such as language arts or social studies such as “Why do you think the three little pigs wanted to
move into their own houses?”
However, many teachers are not incorporating open questions into their mathematics lessons.
Closed questions are much more common in the math classroom such as “If Susan has four
cookies and Kelly has two cookies, how many more does Susan have than Kelly?”.
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(slide 34) Open Task Question Example
This open task allows for individual thinking and making connections to their lives. Notice that
Mrs. Johnson’s question has many possible answers.
Students learn as they make connections to other subject areas and think about what they can
learn from the graphs they create. The teacher learns from the student responses as she observes
the reasonableness of the students’ suggestions. Through class discussion and posting of the
students’ ideas, children hear and see that there are many different possibilities and ways to think
about Mrs. Johnson’s question.
(slide 35) Engaging Questions
Engaging questions according to Bright and Joyner (Dynamic Classroom Assessment) are used to
invite all students to be a part of the conversation. There is usually not one correct answer since
many engaging questions ask for students’ opinions, observations, or first steps.
By knowing students, teachers are aware of those who might not readily volunteer their thoughts.
Teachers can be prepared with questions that encourage those reluctant students to participate
and be successful in their responses. This helps build self-confidence in their mathematical
abilities.
(slide 36) Probing Questions
As teachers are trying to find out what the logic behind students’ statements and actions is, they
ask probing questions. These questions can reveal what students understand well and also what
misconceptions or incomplete ideas students may have.
Cathy Seeley, former president of the National Council of Mathematics, stresses that teachers
need to be very careful in asking questions so that their scaffolding (asking a series of questions
that assists students toward a solution) does not become spoon feeding which guides the students
step by step to the answer. It is important that the questions help stimulate student thinking rather
than provide the answer.
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(slide 37) Refocusing Questions
Teachers ask refocusing questions when students need help in getting back on track with their
work. These questions can also be used to involve other students when one or two students have
dominated the discussion. Finally, refocusing questions can help highlight the mathematical ideas
in the lesson.
(slide 38) Other Ways to Classify Questions
Refer participants to the handout “Developing Critical Thinking with Effective Questioning.”
Have them read through the examples and identify (discuss at their tables) the questions that they
feel would be most appropriate for their classrooms. After about five minutes, have them respond
to the prompt on the slide.
(slide 39) Using Results of Good Questions
Asking questions is a form of classroom (formative) assessment. However, the information
gleaned through questions is not valuable unless teachers use it in some way. Discuss the
suggestions on the slide and ask participants for other ideas.

(slide 40) Recording Teacher Notes
Kindergarten teachers are wise to keep anecdotal records so that they are able to discuss with
students and parents where children are along the path from “not knowing” to “understanding an
idea.”

(slide 41) Think, Pair, Share
Have participants compare the new Essential Standards and the Big Ideas of Data. Participants
are to reflect individually about the questions on the slide and then share their ideas at their
tables. Have several volunteers share with the total group.
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(slide 42) Reflecting on Essential Standards
Have participants respond in writing to the question on the slide. Depending upon how the
professional development is organized in your district, you might provide exit cards (3” x 5”
index cards) for responses, ask participants to respond in their journals, or complete the district’s
evaluation form and include a response to this prompt.
Note: Before the group leaves, remind them that they need to bring their copy of the “Big Ideas”
and the “Essential Standards” to each session of the Partners professional development.
(slides 43-45) Credit slides
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