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Research Overview 
and Purpose



GTAs-LEAD
● The authentic data exploration activities are a part of the NSF funded project: 

Graduate Teaching Assistants Learning to Teach Equitably with Authentic Data (GTAs-LEAD)

● This project aims to create modules to help new teaching assistants learn to teach equitably, 
foster group work, and engage students with authentic data in statistics lessons

Implement



Why Develop Additional Activities?
● GAISE College Report (2016) has recommended integrating real multivariate 

data with a context and a purpose, teaching statistics as an investigative  
process, and fostering active learning.

● However, it is widely reported that statistics courses are not adhering to these 
recommendations, and are focusing on procedural aspects of statistical skills 
(Allen et al., 2010; Zieffler et al., 2008) or are using pseudo contexts (Gould, 
2010; Horton 2015)

● Lessons and activities focused on the normal distribution didn’t include 
engaging contexts and were focused on learning about the normal distribution 
through calculations



Development of The First 
Authentic Data 

Exploration:

Investigating the Normal Distribution 
through Comparative Rent Data



Overview
Lesson Title: Investigating the Normal Distribution through Comparative Rent Data
Level: Introductory Statistics at the High School or Postsecondary Levels
Duration: 60 Minutes
Objectives: 

Task 1:
- Students will calculate, interpret, and draw conclusions from z-scores, percentiles, and 

proportions in addition to standardizing and comparing normally distributed data.
- Students will consider how data sources are gathered and fit to models and engage with 

an online applet
Task 2: 

- Students will engage in a real-world scenario and make data-based decisions

Context: Students will be exploring the distributions of rent in each state. Rent is standardized 
as a percentage of income.



Data Exploration Goals

1. Cultivate 
Statistical 

Literacy 

3. Develop 
Technological 

Familiarity

2. Engage with 
Authentic Data 

4. Center Group 
Work



1. 
Cultivating 
Statistical Literacy



Task 1: Forming Groups and Choosing a State

● Students will form groups, 
each choose a different state, 
and write down their state’s 
distribution

● Students will first find 
probabilities and percentiles 
to describe the spread of their 
chosen state’s distribution



Task 1: Forming Groups and Choosing a State

● Students will begin to 
compare distributions, 
consider how to compare 
different distribution, and 
consider if their comparison 
methods are sound



Importance of Context:

This activity is set in a context that is 
meaningful to students and that is or 
will be impacting their lives. Students 
are seeing the fundamental purpose 
of fostering their statistical literacy 

while becoming of aware of 
phenomena that can be modeled by 

statistics and is of social and personal 
importance (Gal, 2004).



A Discussion on Rent and Income

● Students will discuss what they pay for rent and what income they have
● Students will look up the average local rent and average local salary



Task 2: Comparing and Standardizing Two Distributions

● Students will find percentiles 
and probabilities and make 
claims on their own after 
working in a group and 
exploring spread in Task 1.

● Students will extend their 
findings and consider real-
world applications of the 
normal distribution

● Discussion will follow the 
activity



2. 
Engaging with 
Authentic Data



Developing Investigative Skills with Data

Purpose:
“Nearly 70% of the workforce will be expected to use and analytically interpret data by 2025” 
(Pothier & Condon, 2023)

Elements in the Activity:
Students will develop data literacy through considering the source of this data, exploring how 
the US census bureau collects data on the general public, and what assumptions we can make 
about the data to create statistical models (Gould, 2017).



3.
Developing 
Technological 
Familiarity



Intro: Getting Acquainted with the Normal Distribution and the Applet



Task 1: Describing a State’s Distribution of Rent

Drop down menu 
to choose a state

Two 
tabs for 
two 
tasks

Distribution of 
Rent for the 
Chosen State

Choose what 
calculation to do



Intro: Getting Acquainted with the Normal Distribution and the Applet

Standardized Rent 
Values

Density HIstogram with 
Overlying Normal 
Approximation



Task 1: Describing a State’s Distribution of Rent



Task 1: Describing a State’s Distribution of Rent



Task 2: Comparing and Standardizing Two Distributions

Two State Drop 
Down Menus



4.
A Pedagogical 
Focus on Group 
Work



Promoting Group Discussion:

● Questions throughout prompt 
students to work and discuss 
with their groups

● Specific questions within 
tasks 1 and 2 ask students to 
gather information from their
groups, and compare what 
they have found



Next Steps:

- This activity along with the second 
and third are undergoing review

- Pilot runs of this activity will be 
implemented at two universities

- We look forward to sharing these
three authentic data explorations 
with the broader community!
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