
Measuring Statistical Literacy Surrounding Confidence Intervals
Susan Lloyd, Matthew Beckman
The Pennsylvania State University

Introduction
Motivation:
• With the proliferation in data, an introductory statistics course 

is a requirement for many degree programs 
• Hypothesis testing is often presented as a rote procedure
• Many research communities falsely believe that only 

statistically significant results are meaningful 
• With the growing desire to shift away from a dichotomous 

formal decision framework, interval estimation becomes a 
preferred way to communicate the findings of a study 

Methods:
• Develop instrument using a fractional factorial design
• Deploy instrument to collect data from Penn State students 

enrolled in introductory statistics
• Analyze the data using multivariate techniques

Implications:
• Meaningful changes to curriculum and instruction 
• Investigate misunderstandings and identify ways to effectively 

communicate about data using confidence intervals
• Prompt the formation of similarly designed instruments

Research Questions of Interest

RQ1: What degree of understanding do students have about   
confidence intervals after completing an introductory     
statistics course using simulation-based inference methods?

RQ2: How do individual students’ backgrounds shape their
interpretation and understanding of statistical concepts,     
including confidence intervals?

Methods
Subject:
• Statistical literacy (multidimensional construct): the ability to 

effectively read, construct schema, and use basic statistical 
information to solve problems and communicate findings

• Content area described by 5 attributes: confidence level, 
error, sample size, p-value, conditions of the data

• Testlet structure with mixed formats
o 3 selected response items to assess reading, constructing 

schema, and problem-solving; 1 constructed response item 
to assess communicating

Procedure:
• A 25-1 fractional factorial design assigned attributes to testlets
• The items within each testlet were constructed such that, 

collectively, they assessed the attributes assigned, and did 
not assess the attributes not assigned, to the testlet

• Items were revised to logically fit in the test blueprint

Intended Remaining Procedure:
• Items will be revised based on feedback provided from other 

expert statistics education researchers
• Think-aloud interviews with undergraduate and graduate 

statistics students will guide further revisions to the items
• The reliability & validity of the final instrument will be verified
• Plan to collect data at-large from Penn State students 

enrolled in an introductory statistics course
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Future Work

• Use a natural language processing algorithm to score the 
open-ended responses at scale 

• Study optimal feedback to provide to students based on their 
performance on the instrument

• Disseminate the instrument for use by statistics instructors in
any environment for more generalizable results about the 
instrument’s ability to effectively gauge students’ 
understanding of confidence intervals
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