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Background

•The proliferation of  data and the increased demand for a data-literate 
workforce has led to calls by several statisticians to update the 
introductory statistics curriculum to provide students with the 
computational tools and data-related capacity imperative for dealing with 
modern data structures.1, 2 

•Although there seems to be a growing consensus that computing and 
data are core skills for students, it is unclear to what extent introductory 
statistics instructors have incorporated these skills into their courses.3, 4, 5
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Research Questions

1. To what extent are ideas of  statistical computing being 
integrated into the introductory statistics curricula?

2. Are students receiving experiences with modern data structures 
in the introductory statistics curricula?
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Methods: Instrument Development
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•A survey of  introductory statistics instructors, the Statistics Teaching 
Inventory (STI)6 was modified to better align with current 
recommendations for teaching introductory statistics7, and to measure 
the extent to which computing and ideas of  computational thinking 
were being embedded into the introductory statistics curriculum.8

•After the STI instrument was modified, think-aloud interviews were 
conducted with three statisticians/statistics educators, which informed 
revision of  several items.



Methods: Data Collection
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•During fall 2019, tertiary-level statistics instructors subscribed to three 
different statistics education listservs were sent an e-mail invitation to 
complete the STI survey online. 

•A total of  293 participants responded.

•Although the STI questions were related to various aspects of  teaching 
practices, results of  instructors’ responses to items specifically related to 
computational thinking are highlighted in this poster.



Results

Excel and GUI-based software are popular choices across institution types. Syntax-driven 
softwares are more commonly adopted in four-year colleges and universities than in two-
year colleges. 
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Coding is not commonly 
taught in introductory 
statistics courses. 
Instructors who adopt 
syntax-driven software are 
the ones primarily teaching 
coding, but not all of  
them. 
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Instructors who teach coding tend not to emphasize debugging nor creation of  
syntax— higher-order skills associated with deeper and more critical thinking.8, 9
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Most instructors use real data as recommended by GAISE.7 The majority of  datasets include 
multiple types of  attributes (e.g., categorical and quantitative attributes), but tend to be small 
(less than 1,000 cases, fewer than three attributes). 
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Manipulating data to get it into a useable form is not emphasized, yet it is an important part of  
data analysis. 

Women in Statistics and Data Science, 2020 10/15



Students encounter flat files (e.g., CSV) more often than relational databases and web scraping. 
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Limitations
• Responses were collected from a convenience sample of  introductory statistics 

instructors subscribed to statistics education listservs. Therefore, we suspect that 
they are more likely to adapt recommended practices, including computational 
practices, than the general population of  instructors who teach introductory 
statistics.

• Item non-response may also positively bias the results.
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Conclusions/Future Work
• In general, many introductory statistics courses are not providing students experiences 

with computation and data structures essential for modern scientific inquiry. 

• Many instructors are not teaching coding or having students use syntax-driven software, especially at two-
year colleges.

• Instructors who do teach coding are placing more emphasis on reading and modifying code than on 
creating and debugging code.

• Although most instructors are using real data as recommended by GAISE7, not many of  them are giving 
students experience with data wrangling or working with large, complex, modern data sets.

• We are extending this work to develop an instrument to measure the extent to which
computation practices (specifically, data, simulation, and coding practices) are included in 
the introductory statistics curriculum.
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