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Course Description

This course helps teachers deepen their understanding of
learning and teaching data analysis. It presents a four-step
data investigation process (posing a question, collecting
data, describing/analyzing data, forming and communicating
conclusions) in real-world contexts. The course covers how
to analyze data using graphs and summary statistics (i.e.,
mean, median, and mode), compare groups of data, and
develop statistical arquments based on the data. The course
uses computer technology to support understanding of key
concepts.

Course Objectives
The main goals for this course are for teachers to:

o Investigate the dynamic four-step process of data
analysis: pose a question, collect the data, describe and
analyze the data, and form and communicate conclusions.

¢ Learn what data analysis is and how it is used in real-
world contexts (i.e., science, engineering, history).

o Compare Exploratory Data Analysis to traditional
statistical methods.

o Learn about descriptive and inferential statistics and
examine what it means to reason statistically.

¢ Use technology (i.e., Tabletop and applets) to support and
enhance understanding of data analysis concepts.

e Learn about the distinction between categorical and
numerical data and examine why it is an important
concept.

o Investigate how to use a variety of graphs to describe and
analyze data.

¢ Examine and compare summary statistics (i.e., mean,
median, and mode) and learn how to use them as
meaningful indicators of center.

¢ Understand how to use data to support conclusions and
how to develop a data-based argument.

» Explore how to compare equal-sized groups of data (i.e.,
the groups have an equal number of data values).

o Explore how to compare different-sized groups of data
(i.e., the groups have a different number of data values).

o Perform an open-ended data analysis project.

Exploring Data Analysis
SYLLABUS

Assignments for all participants:

During the course, participants complete a data analysis
project of their own choosing. Each week, one or more
project tasks will be assigned. Project tasks include: choosing
a topic and designing a research question; collecting data;
analyzing data; drawing conclusions and communicating
those conclusions to others.

Participants keep a Course Journal in which they record
mathematical investigations and findings, reflections on
their experiences and process, and the potential application
of the ideas and materials they have been working with to
their own classrooms and curriculum. Participants make
several entries in this journal on a weekly basis. The journal
will be informal in style.

Each week participants review specific content, solve
mathematics problems and post their solutions, and, when
appropriate, study instances of students’ misconceptions
about the content. Each week there are particular topics on
which participants contribute to online discussions about
mathematical content and teaching and learning.

Participants are expected to create posts in response to each
week’s assignment and to read and respond to the posts of at
least two fellow colleagues. Posts and replies are expected
to reflect efforts to understand the content of the course,
reflect attempts to understand the ideas and points of view
of others, to be based on data and mathematical reasoning,
and to engage, build on, productively challenge, support
and/or extend the ideas of others
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WEEK 1 - Pose the Question and
During this week, participants will learn about the c o l lect the Da ta

four-step data investigation process—what it is and

why it is used. In particular, participants will examine the first two stages of a data
investigation: posing a question and collecting the data. In addition, participants will
begin to explore how computer software can support the data analysis process.

Major Ideas: Data analysis is more than just doing calculations or mastering techniques, it is
about finding ways to organize and represent the data to reveal information. Data analysis is

a process that begins with a question that needs to be answered. Often that general question
needs to be transformed into one that can be used as the basis of a data investigation. Once the
question is refined, there are a variety of tools that can be used to collect data. Technology can
help you organize, describe, and graph the collected data.

Topics & Activities Include:

1. Why Study Data Analysis?
Activity: Statistics in Your World. Choose a real world
example of use of data and answer questions about it.
2. The Data Analysis Investigation Process
Activity: Taking Stock. Read NCTM data analysis standard
and answer questions.
3. Your Project
Activity: Brainstorming. Choose a data analysis project
topic.
4. Exploring Data
Activity: Go Exploring. Explore Cats data set and record
your findings and questions.
5. Exploring Cat Extremes
Activity: Action-Oriented Fractions. Investigate extremes
in cat data.
6. Technology and Data Analysis
Activity: Tabletop. Install Tabletop and complete Lab

She.?t: Curious.About Cats. Assignments:
7. Posing Questions
Activity: Shaping a Question for Your Project. Select a Participants create and post a first draft for a data
purpose for the data investigation project and choose investigation project. They identify a topic and create a
data questions to investigate. list of questions the project will address and describe the
8. Data Collection Methods comparisons they intend to make. They read and comment
Activity: Project Plan. Determine data collection method, on each others’ project ideas, using what they have learned
answer questions, collect data. about data investigations to provide useful feedback to
9. Where to Next? other course members about their topics and questions.

JASON Academy www.jason.org/academy 888.527.6600 #



JASON Exolo .
ploring Data Analysis
ACADEMY SYLLABUS

COURSE OUTLINE

WEEK 2 Describe and Analyze
. ~ the Data with Graphs
During the second week, participants will

move to the third stage of a data investigation by learning how to describe and analyze
graphs. In particular, participants will examine a variety of graphs and learn how to
organize and summarize data using them.

Major Ideas: Graphs are important tools in a data investigation. They can help you
organize your data and detect patterns and trends and to identify relationships. Graphs
stimulate ideas that lead to new questions and can help you to make conclusions about
your data. There are a variety of graphs available, all which display data in a different
way. Different views of the data provide different information. Choosing the appropriate
display(s) to represent your data is an important part of a data investigation.

Topics & Activities Include:

1. Storytelling with Graphs
Activity: What's the Story? Interpret graphs using: Lab
Sheet: What's the Story?

2. Line Plots
Activity: Build Your Graph Sense. Record results of Lab
Sheet: Build Your Graph Sense in course journal.

3. Graph Sense

4. Why Are There Different Types of Graphs?
Activity: Create Some Displays. Make different graphs of
cat data and compare.

5. Displaying Categorical Data

6. Displaying Numerical Data with Histograms Assignments:
Activity: Introducing Histograms. Constructing and
comparing line plots and histograms. After reading Topic 4, Why Are There Different Types of

7. Graphs that Group Data Graphs?, participants post two different graphs from the
Activity: Compare Peanut Butters. Compare data on activity, Create Some Displays, to answer the question “What
peanut butter quality using a back-to-back stem plot. color fur does the typical cat have?”. If they use TableTop,

8. Reasoning about Displaying Data they post a screen capture of their two data displays. If they
Activity: Your Project: Display and Describe Data. create paper graphs, they attach a digital photo or a scan of
Choosing, developing, and analyzing graphs for Data their displays. Then they answer several questions from the
Analysis project. activity and comment on their colleagues’ postings.
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WEEK 3: Describe and Analyze

the Data with

This week participants will explore how to analyze and describe data

using numbers. In particular, participants will learn how to represent
the center and the spread of the data using summary statistics such as the mean,

median, mode, and range.

Numbers

Major ideas: Statistical summaries (i.e., mean, median, and mode) are useful tools to describe

a group of data. Using these statistics appropriately is a challenge. Not only do you need to
understand the difference between each statistic, but you need to understand what each statistic
represents and which one is more appropriate given the type and distribution of the data. [For
example, the mean is sensitive to outliers while the median is not. The mode is the only statistic
that can be used for categorical data.]

Topics & Activities Include:

1.

JASON Academy

What Is Average?

Activity: Explore Average. Investigate salary data and
determine an average salary value.

The Mode

Activity: More Modes. Use Tabletop to determine modes
of various cat characteristics, evaluate the typicality of
the mode value.

The Median

Activity: Constructing a Data Set. Create alternate data
sets given a median. Compare modes and median values
as measures of typicality for given data sets.

Box Plots

Activity: Make Your Own Box Plot. Use the cats data set
to explore distribution and center using box plots and
summary statistics.

The Mean

Activity: Explore the Mean. Using mercury
contamination data, explore the significance of the
mean as a descriptor. Compare mean, median, and

mode as measures of typicality.

Comparing the Mean and the Median

Activity: Take Flight! Using flight data and a data applet
compare mean and median as measures of typicality.
Construct data sets for which mean and median are best
measures of typicality.

www.jason.org/academy

Measures of Spread

Activity: Take Me Out to the Ball Game. Compare data
sets with different shaped spreads and the impact of
spread on measures of typicality.

Graphs and Numbers

Activity: Your Project: Summary. Considering the shape
of your data project data and calculating and interpret-
ing summary statistics for the Data Project.

In Summary
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OUTLINE

WEEK 3: Describe and Analyze

Assignment:

After doing the Take Flight Activity (Topic 6: Comparing the
Mean and the Median) participants create a post in which
they answer the following questions from the activity.

1  Given the original data set (list them) does the mean or
the median best represent a typical flight? Explain your
answer.

2. Share the data set you created for which the mean
clearly best represents a typical flight. Explain why.

3. Share the data set you created for which the median
clearly best represents a typical flight. Explain why.

4. If you had a couple of very poor flights and you wanted
to report the longest typical flight, which summary
statistic would you use? Explain your reasoning.

5. Does it matter whether you use the mean or the
median?

JASON Academy
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the Data with
Numbers

Project Update:

Participants should have collected most of the data for their
data investigation projects by now. They organize and sort
the data by displaying them graphically, creating at least
two different representations. They analyze their graphs
and explore measures of central tendency to begin making
sense of the data. They post their graphs, computations and
comments and respond to colleagues’ postings. They answer
the following questions.

1 Analyze your graphs. What story do the data tell?
Describe any special features of the shape such as:
Where are the humps, clumps, gaps, outliers? Are the
data clustered or spread out

2. Find the measures of central tendency for your data.
Which one(s) best represent the average or typical value
in your data set? On what did you base your decision?

3. Describe how the data are distributed. What does this
distribution indicate about the variability of the data?
How does the distribution of your data influence the
type(s) of summaries you chose to represent your data?

4. Once you have organized and displayed and described
the data and determined measures of central tendency,
what interpretations can you make? Do you have any
theories or experiences that might account for how the
data are distributed? Do the displays and computations
lead to additional questions? If so, list them and
describe how you might go about answering those

questions in another project.
888.527.6600 <¢>



JASON Exolo .
ploring Data Analysis
ACADEMY SYLLABUS

COURSE OUTLINE

WEEK 4. Using Data to Support
This week participants will investigate the fourth conc,uSion s:

and final step in a data investigation: forming

and communicating conclusions. In particular, g

participants will learn how to form conclusions compa r ’ ng Gr oups
by comparing groups of data that are equal in

size (i.e., groups that have an equal number of data values). Of Equal 3’ze

Participants will also learn how to develop data-based arguments.

Major ideas: Forming conclusions about data and communicating those conclusions is the final
step of a data investigation—it is the time when you try to answer the original question that
kicked off the data investigation to begin with. Comparing groups of data can help you to
form conclusions about data and develop data-based arguments. Although comparing groups
of data can be challenging, it can encourage you to reason logically about data rather than
simply apply rules and algorithms. It can also help you look at the data as a whole and
encourage you to explore data in creative ways.

Topics & Activities Include:

1. Data and Decisions
Activity: Comparing Bubbles. Comparing and analyzing
data sets to determine the “best” soap for generating
bubbles.

2. Comparing Individual Data Values
Activity: Compare Contact Lenses. Compare data about
two types of contact lenses and make conclusions about
which material is better.

3. Comparing Counts
Activity: Comparing Gas Mileage. Compare individual
data values; and using a cut-count compare approach.

4. Comparing Data Using Summary Statistics Assignment:
Activity: Comparing Brands of Batteries. Try three
ways to compare: using (1) individual data values; Participants post their results for the Comparing Batteries
(2) cut-count method; (3) summary statistics. Which activity from Topic 4. They compare the data using three
battery and which method is best? techniques: (1) individual data values; (2) cut-count

5. Making a Statistical Argument method; (3) summary statistics. They post their conclusions
Activity: Your Project: Comparisons and Conclusions. about which battery they would pick for a camping trip and
Can comparing data sets help you answer your data explain the method(s) of comparison they used to reach
question? their conclusion.
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WEEK 5. Using Data to Support

During this week of the course, participants will
continue to compare data sets in order to form
conclusions about data. This time, however,
participants will compare groups of data that
do not have the same number of data values.

Major ideas: Comparing groups of data that are not equal in

Conclusions:

Comparing Groups

of Unequal Size

size requires more advanced techniques and reasoning skills than those needed to compare equal-sized
data sets in Week 4. Instead of simply comparing absolute frequencies (or actual counts), comparing
different-sized groups of data requires you to compare relative frequencies (or percents). Comparing
relative frequencies requires a more sophisticated level of thinking called multiplicative reasoning.
Some graphical displays (i.e., box plots and relative-frequency histograms) encourage multiplicative
reasoning and make comparing relative frequencies easier to understand.

Topics & Activities Include:

1. New Strategies
Activity: Compare Different-sized Groups of Data.
Compare groups with unequal numbers of data elements.

2. Reasoning Skills: Comparing Percents versus
Comparing Counts
Activity: Men versus Women: Body Temperature. Compare
male and female body temperatures; make an argument
to support which sex has a warmer body temperature.

3. Tools to Compare Relative Frequencies: Histograms
Activity: Water Usage. Construct absolute frequency
graphs and relative-frequency graphs for the same set
of data.

4. Tools to Compare Relative Frequencies: Box Plots
Activity: Weight Loss. Compare unequal data sets for
different weight loss products and determine which is
most effective.

5. Comparing Summary Statistics
Activity: Your Project: Wrap Up. Wrap-up of the Course
Project and reflect on the experience.

6. Where to Next?

Activity: Reflect on the Course. Reflect on how to use
what you have learned in the course in the classroom.

JASON Academy
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Assignment:

At this point participants should be well along in their Data
Investigation Projects. This week they write a brief executive
summary of their project, methods, and findings. They
include any questions that they are still grappling with and
a sentence or two about what they have learned from carry-
ing out this project. They offer feedback by commenting on
each other’s projects.

Reflection on the Course:

Participants comment on the course, what they've learned,
how they will use it in their teaching, and make comments
or suggestions on the content and instruction.
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GRADING & CREDITS

Successful completion of the course for graduate credit is determined by:

Course Moderator/Course Instructor

Grading Overview

1. (35 points) Quality and completeness of weekly assignments, as reflected in the posts

on discussion board.

2. (25 points) Quality of collaborative participation in course discussion.
3. (40 points) Quality and completeness of the Course Journal, due at the end of the course,
which includes work on all non-optional activities in the Course Documents.

Letter grades are determined by adding the points earned (100 points possible for one graduate
credit): 90-100 points = A, 80-89 points = B, 70-79 points= C.

Criteria and Descriptions

Weekly Assignments (35 points = 7 points per weekly assignment)

Course Journal (35 points for content; 5 points for presentation)

Posts with participant’s responses to the weekly assignment
should be well-focused on the questions asked, clear,
well-organized, and complete (all assignments and activities
are worked through to conclusion).

Because assignments are intended for learning, initial posts
will not necessarily show complete understanding of the topic
or include full and accurate solutions, but should show
increasing understanding over the week.

Collaborative Participation (25 points = 5 points per weeklydiscussion)

Interactivity (4 points per week) - Challenges or questions
other posts; stimulates further discussion; makes multiple,
quality replies

Netiquette and Presentation (1 point per week)
Regards most rules of netiquette; includes appropriate gram-
mar, spelling, and punctuation.

JASON Academy
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« The Course Journal includes all work on all non-optional
activities presented in Course Documents, including one’s
reasoning or steps in solving mathematical activities.

« Journal entries should include evidence of understanding
(or growing understanding) of mathematical concepts in
Course Documents.

» Where applicable, final entries on any specific mathematics
activities are reasonable and present accurate solutions.
(N.B.: Initial entries may include errors in computation or
strategy, but subsequent entries should show evidence of
mathematical growth and understanding.)

« Where applicable, shows reflection or analysis of teaching
practice, application of ideas to student learning, and
understanding of standards.

Journal Presentation: Journal should be well organized and
legible, with entries clearly labeled with dates and assignment
titles. Tone and style can be informal, but correct grammar,
spelling, and punctuation should be used.
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