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General Materials and Supplies:
About 90 Unifix cubes or snap cubes per group of four
About 60 sticky notes per group of four
Chart Paper about 10 sheets
Ledger paper
Markers 1 per group of 3-4
Masking Tape
Index cards
5-6 sets Profession cards cut and placed in envelopes or paper clipped.
Line plot made on adding machine tape—go up to about 70
Optional:
If You Hopped Like a Frog
Graphs made by students of their giant steps or jumps

Slide

Tasks/Activity
(Slide 1) Opening Slide
This module focuses on the area of statistics for 2nd grade. There is not a formal probability
Essential Standard for 2nd grade.

(Slide 2) Big Ideas in Data Analysis
We are confronted daily with information from television, newspapers, the Internet and other
sources. Children are exposed to this information just like adults. They need to develop critical
thinking skills and be able to make decisions based on data. They need to be able to ask good
question, use data wisely, evaluate claims that are based on data, and formulate conclusions based
on data.
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Exploration of data is fascinating to most students. They have great curiosity and want to
investigate their questions.
Go over the Big Ideas in Data Analysis (on the slide) from last summer that we are building on
this year.
(Slide 3) Categorical Data
Discuss categorical data and examples given. Note that the responses to each question would be a
word rather than a number. There are two kinds of categorical data: nominal (e.g., colors, favorite
book, etc.) and ordinal (months of the year, shoe sizes, etc.).
Exceptions would be shoe size and a question like, “What is your favorite number?” In both
examples there is not a numerical relationship that exists between and among the numbers.
Shoe sizes are based on measurement and are an interesting example because they do not have
equal intervals between each measure. There is not a constant change by which it is increased. A
size 4 shoe is not half the length/width of a size 8 shoe.
The mode for categorical data questions can be determined but not the median or mean.
(Slide 4) Categorical Data
Emphasize that categorical data has no order. If you graph favorite colors it really does not
matter which color is first.
The mode can be determined from categorical data but not the median or mean.
Remind participants about the terms mean, median, and mode.
Mean- the arithmetic average of a data set
Median- the value of the middle number when the data set is listed in order
Mode- the most frequent value of a data set
(Slide 5) Numerical Data
Discuss numerical data and examples given. Numerical data represents quantities and can be
ordered. We can see the range of data and where data are spread out. Note responses for each of
these questions would be a number. The mode, median, and mean can be determined from
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numerical data.

(Slide 6) Numerical Data
Numerical data is answered by a number. Most questions that would result in a number answer
would be considered questions about numerical data.
The question “What is your favorite number?” does produce numerical data, but categorical data
named with a number.
(Slide 7) Process of Statistical Investigation
Have a participant read the bullets on the slide describing the model.
This graphic illustrates the interconnectedness of the process. It is not linear. It does not always
go in the same order. For example a student may pose the question, collect the data and then have
to repose the question if the data does not answer the original question (The question was “Which
ice cream do children like best?” but after collecting data from a few classes, the question should
be “Which ice cream do second graders like best? Or “Which of these ice creams do second
graders like best?”.)
(Slide 8) PCAI Model
Through experiencing an entire data investigation from posing the question, collecting data,
analyzing the data and interpreting the data, students experience many of the same issues
addressed by statisticians as they decide how to collect, keep track of, organize, represent,
describe, and interpret data. Students collect data in a context and a purpose—to learn something
they did not know.
(Slide 9) Posing a Question
Having students determine the question they want to ask is usually the first step in data collection.
They are primarily interested in themselves and their surroundings. They need opportunities to
formulate questions related to their experiences. Some of their questions are:
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How many? What kind? Which of these? What is your favorite?
Ask participants: What are some of the issues that will arise when 2nd graders create questions?
Possible responses:
• The question is too broad. An example might be: Which states have you visited? There
are 50 categories.
• The question is not well defined. The question lends itself to multiple interpretations. For
example, How many are your family? Children might interpret this to mean anyone in the
family, people living in their house, pets
• The question only makes sense to the child who wrote it.
• The students answering the question do not have an answer or the response is one the
questioner did not anticipate.
(Slide 10) Pose a Question
Ask participants to read the slide.
This is just an overview of some of the points teachers need to keep in mind when students are
involved in posing a questions. Many of these points may have been discussed in the previous
slide so do not spend much time on this slide.
(Slide 11) Developing Categories
Participants will work in groups of 4-5. Participants are going to write their dream occupation on
a card or post-it note. You will give them cards with occupations already written. They will add
their dream occupation to this set. As a group they will organize the data and label each category
(develop category).
Say: Use your imagination. Dream Big! Write your dream occupation on the card.
Give participants an envelope that contains data that has been cut into strips. Ask participants to
add their individual group data to the data in the envelope. The handout has the professions.
In the interest of time we have determined how to collect the group’s data. In a classroom this
would be an activity for the class to figure out. Ask the group how this might be done in a
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classroom. One suggestion would be cut paper into 4-6 pieces or use post-it notes or index cards.
Each student writes his/her answer 4-6 times, depending on the number of groups. Every group
receives data from each student. Students could post data using post-it notes or the teacher may
record data on chart paper.
(Slide 12) Refining the Question
Young children need numerous opportunities to sort data. Classification involved making
decisions about how to organize things. This is basic to data analysis. In order to formulate
questions and decide how to represent data that has been gathered, decisions must be made about
how data might be categorized.
Have participants organize the data into categories.
(Slide 13) Organize—Refine the Question
Have participants share their categories—go around and tell categories. The leader can write
them on chart paper but this is not necessary.
Ask participants, What can we see by looking at the ways we classified the data?
Was there an occupation that did not fit in a category?
What do they notice about the data? What makes a good category?
(Slide 14) Talk with a Partner
Possible ideas for numerical data are:
Number of pockets
Number of teeth lost
Number of people in family (or living in home)
How many books students have read in a week
How many pets do you have?
How far can you jump?
How far can you blow or thump a pattern block?
How many stars can you draw in one minute?
(Slide 15) Collecting the Data
Have a participant go over the steps in collecting the data—the second step in the PCAI model.
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Problems:
Students sometimes have no method of collecting the data. They might have students sign their
name on a paper but have no way of knowing if all have answered the question. They may have
no way of keeping track if they have already asked a classmate. Problems with determining the
question and collecting the data are areas where students learn from their mistakes. Often
teachers create the forms and the questions therefore taking the struggle away from the students.
The actual process of learning about data is messy.
(Slide 16) Stars in 20 Seconds
Note to leader: Have a line plot posted in the room.
Have participants draw as many stars as possible in 20 seconds. Ask if anyone has questions
before drawing the stars. One question might be what type of star. Have the group agree on a
specific star or whatever star each person is comfortable drawing.
Ask for any predictions (example: left handers will draw the fewest stars) before allowing
participants to draw.
(Slide 17) Stars in 20 Seconds
Give them 20 seconds to draw their stars.
After drawing the stars they are to write their number of stars on a post it note and place it on the
line plot. Be sure they place the post-its vertically and use the small post-its.

(Slide 18) Stars in 20 Seconds
Have the group analyze the data using the line plot. Ask for any observations. Pull out the
vocabulary they use…informally discussing concepts of range, mode, and clusters or gaps.
Range of Data – the range of the data is the difference in the smallest and largest data values
Mode – the data value that appears most often (the data set may not have a mode)
Note: Answers may vary about any clusters or gaps in the data
(Slide 19) Numerical Data: Pocket Data
We are going to discuss another example of a numerical data activity—counting pockets.

2009 Leaders’ Notes

Grade 2

Module 2 Statistics & Probability page 7

2nd graders often collect data about how many pockets they are wearing. They count their
pockets.
Sometimes the class determines the total number of pockets. Small groups might total their
pockets and then share their group number. This provides an opportunity for finding ways to add
these numbers and reinforce place value understandings.
(Slide 20) How Many Pockets Do You Have?
Participants build a cube tower to represent the number of pockets he or she is wearing. Some
teachers have suggested that students put a cube in each pocket to ensure that they count their
pockets accurately. Then they make the cube tower. For example, a student wearing 5 pockets
would make a tower of 5 cubes. Each tower represents one person—one specific individual’s
response. Each cube represents one pocket.
(Slide 21) Analyze the Data
Shown on this slide are the directions a teacher might give during the pocket activity...

(Slide 22) Gathering the Data
Participants bring their towers to a location—lined up on the edge of the board or a table. As the
cube towers are brought to the front they are not ordered. Ordering is a task for the group.

(Slide 23) Organizing the Data
Have participants generate a list of questions they would want to ask during a class discussion.
Have them discuss this with a partner and write down their questions.
As your students look at the class towers what questions would you ask them?
What do you want students to notice?
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Have the participants share some ideas.
Possible questions:
How many people had pockets? Does this match the number of people in our class today (maybe
not if some had no pockets)
What does this tower of 6 cubes show?
What does each cube stand for?
What does each tower stand for?
How many people have 3 pockets?
How many people have 0 pockets?
How could you frame a question to encourage students to order the towers by height without
telling them exactly what to do?
(Slide 24) Zero Pockets: What do you do?
Before offering the ideas below, ask participants what they might do to represent the people with
zero pockets.
After organizing the pocket towers students will ask what to do about students having zero
pockets.
The students will usually determine a way to show how many people had zero pockets—maybe a
sticky note with zero on it. It is important to discuss why a cube would not be correct—it would
represent one pocket.
(Slide 25) Pocket Data Shown Two Ways
Look at the two representations for the same pocket data.
The cube towers show how many pockets each person has. It is organized—least to greatest.
Each tower shows the number of pockets for each individual. It shows the values. You can see
each pocket (each pocket is represented by a cube.)
Have participants tell what it shows. Some comments might be:
7 children had 4 pockets
One child had 8 pockets
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21 children had pockets
The mode is 4 pockets
Zero pockets does not show up in this graph
Students are often confused about what represent the pockets and what represents a student.
The second graph shows how many people are wearing each number of pockets. This shows the
frequency of each number of pockets. This representation shows how often a particular data value
occurs. It is grouped data. Example: It shows that 2 pockets occurred 4 times or that 4 children
had 2 pockets. Zero pockets could be shown on this graph.
Ask: What are the advantages and disadvantages of each representation?
Possible responses:
Each child and each pocket is represented in the first graph. Students “see” the pockets
The first graph may be more concrete for some students
The second graph shows holes or gaps in the data (no one had 9 or 10 pockets)
The gaps or wholes are more difficult to see in the first graph
The second graph has the capability of representing children with no pockets
Both show clusters well
It is important that students begin see the data represented both ways. Discussion about the two
types of graphs helps students develop a deeper understanding of the representations.
(Slide 26) Line Plot
This is a line plot of the pocket data shown with the cubes and sticky notes
The line plot represents grouped data. It shows the values of the data along a single horizontal
axis. It uses a symbol, usually an x, to mark the frequency of the values in the pocket set. Line
plots work well for data with a small range. Values without a data point do need to be on the
number line. For example there were no students with 10 pockets.
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.
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(Slide 27) Comparing
On this slide you see the line plot and the data grouped on the sticky notes. Have participants
discuss the two representations. The show the same characteristics of the data.

(Slide 28) Interpreting the Data
After posing the question, collecting the data and analyzing the data, students are ready to
interpret the results. Shown on the slides are questions teacher might ask about the data.
Answers from participants will vary.
(Slide 29) Shape of the Data
Have the participants look at the data on the slide. Have them talk about the shape of the data.
Clumps—where most of the data are; concentrations of data
Gaps—where there are no data
Trends—could you predict from this data what might happen in another workshop of teachers
doing the same activity
Responses may include statements such as…
• The clump of people who can draw between 40 and 43 stars in a minute may indicate a
value that you could expect if a new person was asked to draw stars,
• The two people with the result of 34 stars may represent the left-handed people in the
group.
(Slide 30) Value and Frequency
Look at data (ungrouped) about family size.
Have participants use cubes, sticky notes, or drawings to make a value graph of this data.
Have them make a line plot to make a frequency graph of this data. Make the line plot on a piece
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Have a few groups show their different graphs.
If time allows have the participants generate a list of questions they would ask students about the
data on these graphs.
Which graph is easier/harder to find the information?
What is the greatest number of children in a family?
What is the fewest number of children in a family?
How many children are there in our families?
How many families are there?
What is the most common number of children in a family? (This is the mode.)
Is there anything unusual data—a number far away from the rest?
Look at the two graphs. How do the number of towers compare with the number of sticky notes
(or Xs on the line plot)?
Look at the line plot or Xs. What does each X represent?
(Slide 31) Data Analysis Vocabulary
Discuss the data vocabulary words on the slide.
These data vocabulary words are in third grade (mode, minimum, maximum and range), but it is
very appropriate to introduce them during the conversations about data in 2nd grade classes.
Children need to discuss concepts and explore them before they are expected to master them. 2nd
grade teachers would not test students on these vocabulary words. There is a handout, Statistics
Terms, that gives more information.
(Slide 32) Pennies in a Pocket
Have participants determine the mode, minimum, maximum and range for this data.
Mode: 5
Minimum 1
Maximum 11
Range (11-1) The range is 10
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(Slide 33) Pose the Question
Participants are now going to do a data activity using each of the 4 components of a statistical
investigation (PCAI model). Each participant is going to collect numerical data by stepping a
giant step and measuring the step.
Give participants time to read the slide. Ask participants to work with their table team to generate
ideas for a question to pose and to generate questions they may need answered by the group
before they write the questions. Each group needs to determine a question and any ideas they
have about how to determine the giant step and measure it.
After they share their ideas, agree as a group on how they will step, measure and record the data.
The next slide has some ideas of procedures they may need to agree on.
(Slide 34) Process of Measurement
Why is it important to agree on and follow guidelines? Why should guidelines be posted?
Tell the group we will use Unifix cubes or snap cubes to measure the distance. In class the
students could make this decision. Student groups may decide on different units to measure. This
would provide for a good discussion about comparing the data.
(Slide 35) Collect the Data
Ask participants? Why do we need guidelines when collecting data?
A consensus decision on how to collect data needs to be made before the collection is started.
Each table group should share with the whole group. Consensus by the whole group is necessary.
• How and what are we measuring
• Where will the measurement begin and end?
• How will you determine the distance traveled?
• Should you record partial color tiles?
Participants plan how to collect the data and then actually collect the data. They may decide to
use sticky notes, masking tape, etc.
(Slide 36) Recording the Data
Have participants work in small groups. Measure each Giant Step according to the guidelines
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agreed upon by the group.
Have groups post their data on a chart (made ahead of time by the leader) or give each group
index cards equal to the number of table groups. They are to record their data on each card and
then give a card to each group. Groups will use the data to create a representation of the data
(next slide).
(Slide 37) Analyze the Data
Analyzing the data involves making a representation of what happened in our group.
After the groups have posted their data ask them to make a representation of the data. Make a
representation that 2nd graders would make.
Some possible ideas are:
1. Build a tower where each cube was one unit of the distance traveled. This would show the
value.
2. The number of units could be written on sticky notes and a cube could be placed above the
appropriate number. This would show the frequency.
3. A line plot could be made with x’s or sticky notes. Again this is frequency.
Note to leader: You can discuss the different types of representations or have different groups
create a representation and then share.
After posing the questions, collecting the data, and analyzing the data talk about what children
would struggle with in this process.
(Slide 38) Interpret the Results
Have groups share their representations. Discuss how they are alike and different. Which
representations seem easier to interpret? Do some show gaps and clusters better?
Answers will vary.

(Slide 39) Student Graphs
This slide shows a sample of students’ representations of their data.
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Note: The leader may want to bring student graphs and post so there are other examples.

(Slide 40) Extensions
After students measure their giant step they may want to try different types of jumps. Some
possible jumps are frog jumps and rabbit jumps. They could discuss how these jumps are
different from kid jumps. Is a running jump different from a standing still jump? They could
collect data on different types of jumps and compare the data. Which one seems to be the
shortest/longest jump for 2nd graders?
(Slide 41) If You Hopped Like a Frog
There are many good literature books that have data content. One book is If You Hopped Like a
Frog by David Schwartz (Scholastic). It is a hilarious book about the abilities of animals.
If you have the book, share a couple of examples. The one about frogs could be extended so that
students actually find out how far it is from home plate to first base and measure the distance.
(Slide 42) Connecting Data and Measurement
There are many connections to measurement in the giant step activity. Have groups discuss how
the concepts listed on the slide could have been emphasized in the activity.
Possible ideas:
a. Iteration (units repeated): Give the students a limited amount of cubes to measure with.
b. Partitioning:( dividing an item into parts): Look at the giant step and see that half if it is
20 cubes so the other half would be about 20 cubes.
c. Transitivity (two objects can be compared in terms of a measurable quality using a third
object) Have a string a certain length. Use it to determine which child’s giant step is
longer or shorter.
d. Compensatory principle (the bigger the unit, the smaller the number of that unit needed)
Let the students measure the giant step in cubes and then give them a longer unit (popsicle
sticks). Will they need more of fewer stick than cubes?
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(Slide 43) Statistics: Essential Standards
Look back at the 2nd grade essential standards and discuss the different activities and how they
address the standards.

(Slides 44-47) Credits and closing slides

