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Abstract

This paper is designed to demonstrate StatCrunch’s ability to “collect, crunch, and
communicate,” (Pearson, 2017) and to show how the Survey and Report tools are used for
a data project in an introductory statistics course. Examples of student work are included,
as well as an example of the data project used in the Fall 2017 semester.

Introduction

The activities in this paper are adapted from Sullivan & Woodbury’s Interactive Statistics:
Informed Decisions Using Data (Pearson, 2016) and are used in a current Introduction to
Statistics course. The interactive activities allow students to engage with tasks that focus
on recommendations from the Guidelines for Assessment and Instruction in Statistics
Education (GAISE) College Report (2016). These recommendations include collecting
real-life data, using technology to explore and analyze data, and sharing results.

The following is an example of a project that was initially used in the Fall 2016 semester,
and updated over the following two semesters. In this project, students submit a proposal
for their idea, and design an individual survey using the StatCrunch Survey tool to collect
data that is of interest to them. Once the data are collected, they are explored and analyzed
using StatCrunch. Each student’s results are presented in a StatCrunch Report and
eventually shared with class members once the data projects have been graded. Sharing of
data in this manner promotes learning and discussions among students (West, 2009). After
describing the project details, we also provide “lessons learned” over the course of the three
semesters the project has been utilized. All tutorials for using the Survey and Report tools
can be found at the StatCrunch site, are uploaded to our course BlackBoard site and can be
found in the StatCrunch YouTube playlist.

StatCrunch Groups
At the beginning of the semester, students join the StatCrunch Group for our class. This
group feature easily allows instructors to provide students with the data used in class.
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Students also use the group to collaborate and share analyses when completing group
activities.
Figure 1: Joining a StatCrunch Group.

StatCrunch Groups

Name/Description
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Data Project
During the semester, the project is introduced and assigned after students have done basic
calculations and graph constructions using StatCrunch.

The Data Project consists of three parts: i.) Proposal, ii.) Survey, and iii.) Analysis and
Report

Part I: Proposal (“Question Ideas”) for Collecting Data
Students need to submit the questions they will use in their survey to collect the three data
sets needed for the project. These data sets are:

Data Set #1 (qualitative)
Data Set #2 (quantitative — univariate)
Data Set #3 (quantitative — bivariate) Data from these two variables are used to
determine if a possible relationship exists between the two variables.
Therefore, the data used (and the questions used to obtain the data)
should suggest a possible relationship.
Note:
v" All data sets need to contain at least 50 values;
v/ Binary data (e.g., yes/no; male/female) are not acceptable;
v Examples of data previously used in class are not acceptable.

Survey questions are either Multiple Choice or Fill-in-the-Blank (at least one of the
guestions needs to be a Fill-in-the-Blank question). Part | of the project is submitted in a
Word Document via an assignment link on BlackBoard. This first part needs to be
approved by the instructor before students may proceed to Part Il of the project. This is
important for many reasons: it alleviates the possibility of a student not using the correct
data set (i.e., qualitative versus quantitative), and it ensures questions are written in a way
that will not lead to “messy” data (e.g., data with labels). Furthermore, it lessens the risk
of a student trying to “force” quantitative data into qualitative categories when attempting
to make a multiple-choice question. As a model for students, an example of survey
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guestions designed by the instructor is provided. These questions are based on a student
questionnaire completed at the beginning of the semester.

Part 11: Design and Distribution of StatCrunch Survey

Note: The following student work can be enlarged by clicking on each figure.

Students use their approved questions and the Survey tool for the second part of the project.
Below are examples of two student surveys:

Figure 2: Bob’s Survey.
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owner of the survey is entirely
responsible for maintaining the
privacy of the information coliected.
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MyStatCrunch v
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Data Project
Please help me by completing this short four question survey for my Statistics class!

1. What is your first name?

N

. Which of these programs would you rather watch?
The Superbowl (Sports)
The Grammy's (Music Awards)
A Presidential Election (Politics)
Game of Thrones (TV Show)

w

. How many times a week do you eat at a fast food restaurant?

Enter a numeric response.

IS

. How many speeding tickets have you had?

Enter a numeric response.

“u

. How many accidents have you been involved in that was considered your fault?

Enter a numeric response.

Figure 3: Annie’s Survey.
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Thumbnail:
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Owner:

Disclaimer

Statcrunch.com is not responsible
for the privacy of responses
submitted to survey questions. The
owner of the survey is entirely
responsible for maintaining the
privacy of the information collected.
Statcrunch.com does collect the IP
address of responders and this
information is provided to the
owner of the survey.

MyStatCrunch v

Open StatCrunch Resources Support

MTH 135 Survey Project

This is the project for MTH 135. Asking people 3 different styles of questions: qualitative,
quantitative univariate, and quantitative bivariate.

1. What is your name?

~N

. How many miles did you run last week? Please fill in the blank and round in the nearest
mile.

Enter a numeric response.

w

. What is your preferred topping for pizza?
Choose one v

&

How much did you spend on vehicle maintenance last year (Jan 2016 - Dec 2016)? Please
fill in the blank and round to the nearest $100.

Enter a numeric response.

un

How many miles are on your vehicle?

Enter a numeric response.
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Once a student has completed all question editing, the survey needs to be set to “Open for
responses,” and the survey URL is uploaded to the project assignment link on the class
BlackBoard site to allow easy access for the instructor. Since many students choose to
share the survey link via Facebook or Twitter, the survey is shared “with everyone” so non-
users of StatCrunch can also complete the survey. In addition, the survey is shared with
our class’ StatCrunch Group, which allows class members to participate in others’ surveys.

Figure 4: Finalizing the Survey.

Survey information

Name:
Math 133 Data Project
Status:
® Clozed to responsss - Keep survey closed while adding questions!
Open for responses  (uEE——
Submissions:
Allow multiple submissions from the same respondent
Display summary results after submissions
Share with everyone (via the Explore menu) when open:
Do not use this option if you want to target & specific sudience with your survey.
No
= Yes
Share with groups:
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Part 111: Data Analysis and the StatCrunch Report
After all survey responses have been collected, the data is analyzed as follows and included
in the StatCrunch Report.

Data set #1 (qualitative) is used to create a bar graph from the raw data, and a frequency
table and pie chart from the summary data. Students provide a brief description of their
data and save the graphs and results to include in their report.

Data Set #2 (quantitative-univariate) is used for statistical calculations as well as for
constructing a frequency table, histogram, and boxplot. Again, students are asked to
describe their data in terms of outliers and an approximate distribution.

Data Set #3 (quantitative-bivariate) is used to construct and explore a scatterplot and
calculate the correlation coefficient to determine if a possible relationship exists
between the two variables. If a relationship potentially exists, the regression equation
is calculated and a prediction is made within the scope of the data. Students are asked
to explain any possible lurking variables which may affect the relationship.



Figure 5: Bob’s Data in Report.
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Thumbnail:
teid
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from Flickr
Owner:

Created: Nov 10, 2017

Stats Report
Mail Print Twitter Facebook

This is & report on the data that was collacted using my survey that I created, For my qualitative guestion T
asked which telavision show they would rather watch. I used a sciance fiction show, a political program, a
music awards show and a sports game. 1 chose these because I wanted to determine what is mast impartant
in a persan's life. For my univarizte quantitative question i asked how many times a week people eat at a fast
food restaurant, I was curious to ses how many times people eat out because fast food is cheap and
convienent. The last two questions I asked for the bivariate quantitative part were how many accidents they
have been in and number of ticksts they have recieved. Iwanted to ses if there was a positive relationship
between the two, Below is the raw data table from the survey,

Share: yez

Views: 119
Data set 1. Responses to Tatarowicz Data Project [Info]

Responses to Data Project

Sign in to analyze data!

Tags:

Results in this report

1. Programs Bar Graph Row Response_ic MName Programs  Fast Food Tickets Accidents var7? varg
2. Programs Frequency Tzble 8 652845 Julio Game of Thr 2 2 0
3, Srograms Fie Chare El 652855 Tiffany Game of Thr 1 5 1
10 692922 Vanessa Game of Thr 1 o 1
4. Fast Food Summary Stats 11 693140 Dylan Game of Th 4 1 0
5. Fast Food Bar Plat 12 653150 Mary A Presidenti 1 0 4]
&. Fast Food Histogram 13 693152 Micholas | Game of Thr 1] 5 2
7. Fast Food Bawplor 14 693160 Catherine Game of Thr 3 1] ")
15 693230 Christopher Game of Thr 0.5 2 3
8 Tizksy/Aczidants Scateer Plat 16 593261 Sandy The Superbe 1 1 0
9, Tickets/Accidents Simple Linzar 17
Regression 18 693346 Forrest A Presidenti: 0 2 0
19 693350 Marlo| Game of Thr 2 1 1
Data sets in this report 20 693396 Kevin The Superbe 1 0 2
21 633741 Cindi The Gramm 2 1 Q
L- Responses to be 22 693831 _Christina The Superbc 2 2 3

Figure 6: Bob’s Qualitative Data Set #1 (Partial Report).

Below is the guestion I asked for the Qualitative Data. My varizble is Programs.
Result 3: Programs Pie Chart [Info]

Which program would you rather watch?

Game of Thrones (TV Show)

A Presidential Election (Politics)

Programs

M A Presidential Election (Politics), 6, 14.63%

M Game of Thrones [TV Show), 19, 46.34%

B The Grammy's (Music Awards), 3, 7.32%
The Superbowl (Sports), 13, 31.71%

I asked this question because I was curious to see what shows are more important to people. 1 predicted that
Game of Thrones and the Superbovd would be the most watched. It is disappointing to see how few picked the
presidential debate. This could be the result of the presidential candidates this past election.
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Figure 7: Annie’s Data in Report.

Report Properties o Dat_a Project Report

Mail Print Twitter Facebook
Thumbnail: This paint of this survey was to have people answer thres different types of questions, a qualitative guestion, a
quantitstive univariate question, and a quantitative bivariate question.

Here are the results from the survey

Owner: Data set 1. Responses to MTH 135 Survey Project [Infol
Created: Nov 8, 2017 Responses to MTH 135 Survey Project
Share: yes Sign in to analyze data
Views: 153
Tage: Row  Response_ic  Name Miles Ran Pizza Toppin Maintenance Mileage (car var7 varg
s 1 682611 Jacob ] Sausage 412 170000
2 692613 Andrew 5 Pepperom 300 31000
Results in this report 3 692621 Kyle 3| Pepperoni 400 76000
1. Pizza Topping Bar Graph 4 693365 Ava 0 Pepperon! 0 Q
. 5 693370 Cathy 9| Pepperoni 100 2400
2. Rela Freq Pizza 5 693371 LeeMichael ¢ 0 Pepperoni 100 5000
3. Pizza Tepping Pie Chart 7 693380 Woof o Bacon 800 115000
4, Miles Ran MMM 8 693381 Kathy 1| Pepperoni 3000 75000
5. Miles Ran Bar Graph 9 693382 Paula 0 Sausage 2700 114500
X X 10 6593383 Dawn 1| Mushroom 13000 113000
& Hista Miles Ran 11 693384 amy ) None 2500 7500
7. Box Miles Ran 12 693385 Christopher [ Bacon 400 13500
&, Money/Milsage on czr 13 693387 Samantha 0| Pepperoni &00 74798
5. Simal . 14 693388 Amanda 0| Mushroom 500 124000
. Simple Linear Regression Q3 !
15 693354 Julie 22| Mushroom 200 37388
16 693395 cm 2| Mushroom 400 50000
Data sets in this report 17 693401 Jerry 0 Pepperoni 1500 175000
1. Respomsss to MTH 133 Survey 18 693402 Alissa 0 Pi neapp\e. 500 40000
Project 19 693472 Rosemary 0 Pepperoni 800 15432
20 693473 Jan 2 None 1000 210059
21 693477 Ana Greavu 1 Sausage 3500 154520
Need help? 22 n2a70 nob a o ann 122000

Figure 8: Annie’s Quantitative Data Set #2 (Partial Report).

For question 2, which is my quantitative univariate question, 1 asked people how many miles they had ran the
previous week., The miles ran describes the variable and for this one, I received a large number of zeros for an

answern

Here is the mean, median, mode, and standard deviation for the results. This shows the average number of
miles ran from the responses, the middle result, and the most commaon result. The standard deviation shows
hows spread out the results are.

Result 4: Miles Ran MMM [Info]

Summary statistics:

-~ -~
Column Mean Median Mode Std. dew. TR A BTN T P

Miles Ran  2.02816% o 0 4.9163525
And here is a boxplot. With the boxplot, we can see the 5-number summary is IQR: 2, Lower Limit: 0, Q1: O,

Q2: 0, @3: 2, and Upper Limit: 5. The upper fence is 3 and the lower fence is -1.
Result 7: Box Miles Ran [Info]

0 [ 10 15 20 5 0
Miles R=n
The distribution for the data from question 2 is definitely skewed right. This means the majority of answers are
on the left side of the chart with frequency tapering off as the numbers grow higher. As you can sea, 0 milas
was the most popular answer with a frequency of 45,
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Once the report is complete, the URL is submitted through the BlackBoard assignment link
and graded using the project rubric. After the individual reports are graded, students can
then share the report with our StatCrunch Group for further class discussions.

Lessons Learned from the First Semester
e Students were surprised at how difficult it was to collect 50 survey responses.
Perhaps collecting fewer responses would be sufficient, yet at the same time, this
led to a great discussion as to the difficulties researchers face in collecting data.

e Before assigning the project, it is a good idea to provide an example of “messy
data” that would need to be cleaned before performing data analysis [i.e., data
with labels, numeric data written out using words, unexpected units of measure
(inches when expecting feet feet)]. This encourages students to write
comprehensive survey guestions and when possible to force a numeric answer
choice for quantitative data and using appropriate multiple-choice questions for
qualitative data.

e Surveys shared “with everyone” allow non-StatCrunch users to complete the
survey. The link can be shared through any social media.

e Reports need to be made available “to everyone” so the submitted URL can be
accessed by the instructor for grading.

e Individual reports should be shared with the StatCrunch Group only after the
grading is complete.

Conclusion
This project was updated and improved each time it was used over the past three

semesters. The main benefits to students include learning how to use the StatCrunch
Survey and Report tools, and collecting and analyzing real-life, meaningful data.
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