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Data science has become increasingly popular 
over the past 10 years…



…but what exactly does “data science” mean?  
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Source: https://towardsdatascience.com/introduction-to-statistics-e9d72d818745



Source: http://www.anlytcs.com/2014/01/data-science-venn-diagram-v20.html

http://www.anlytcs.com/2014/01/data-science-venn-diagram-v20.html


  2016 GAISE Report

1. Teach statistical thinking.   

• Teach statistics as an investigative process of problem-solving and 
decision-making.   

• Give students experience with multivariable thinking.  
2. Focus on conceptual understanding.  

3. Integrate real data with a context and purpose.  

4. Foster active learning. 

5. Use technology to explore concepts and analyze data.  

6. Use assessments to improve and evaluate student learning.

Guidelines for Assessment and Instruction in Statistics Education - College Report (2016)

https://www.amstat.org/docs/default-source/amstat-documents/gaisecollege_full.pdf


  Course Learning Objectives

By the end of the semester, you will… 

✓ learn to explore, visualize, and analyze data in a reproducible and 
shareable manner 

✓ gain experience in data wrangling, exploratory data analysis, 
predictive modeling, and data visualization 

✓ work on problems and case studies inspired by and based on real-
world questions and data 

✓ learn to effectively communicate results through written 
assignments and final project presentation

Learning objectives from STA 199 Intro to Data Science at Duke University Fall 2021

https://sta199-fa21-003.netlify.app


  Traditional Intro Statistics vs. Intro Data Science

Traditional Intro Statistics Intro Data Science

Data Structured, sometimes smaller data sets Large data sets, structured and unstructured

Analysis 
purpose

Description, inference, interpretation Description, inference, interpretation, prediction

Inference Central Limit Theorem-based, more 
emphasis on equations

Simulation-based, more emphasis on conceptual 
understanding

Ethics Sampling bias, misleading graphs Sampling bias, misleading  graphs, algorithmic 
bias, data privacy 

Workflow Focus on analysis workflow: exploration, 
inference / modeling, conclusion

“Start-to-finish” reproducible workflow

Computing
Range of technology from calculators to 

statistical programming
Technology for large data sets and reproducibility, 

primarily statistical programming
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Large data sets 
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● Estimation 
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  Analysis purpose

Description, inference, 
interpretation, prediction

Linear Regression  
● Estimation 
● Interpretation 
● Inference on slope 
● Predicted values 
● Model selection 
● Prediction intervals 
● Cross-validation
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  Inference

Simulation-based, more 
emphasis on conceptual 

understanding

Graphs from infer website

https://infer.netlify.app/index.html
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  Workflow

Data Science Workflow from R for Data Science

“Start-to-finish” reproducible workflow

Intro 
Statistics

Intro Data 
Science

https://r4ds.had.co.nz/explore-intro.html


  Computing

Technology for large data sets 
and reproducibility, primarily 

statistical programming



• R Markdown / Quarto for write up 

• Run Git commands using point-
and-click interface 

• Server-based RStudio* 
• Git already configured 
• Same set up for all students

Computing toolkit in STA 199

• Assign and submit assignments 

• Facilitates collaboration on 
group assignments 

• Course management using 
ghclass R package (or GitHub 
Classroom**)

*Çetinkaya-Rundel, M., and Rundel, C. (2018), “Infrastructure and Tools for Teaching 
Computing Throughout the Statistical Curriculum,” The American Statistician, 72, 58–65, 

**Fiksel, J., Jager, L. R., Hardin, J. S., and Taub, M. A. (2019), “Using GitHub Classroom to 
Teach Statistics,” Journal of Statistics Education, 27, 100–119.



  Assessing student learning

Types of assessments 

• In-class exercises, computing labs, homework  
• Exams, final project 

Tips 
• Design assessments to emphasize skills students will use in practice  

• Provide scaffolding early on, particularly for code 

• Give opportunities for practice before graded assignments 



  Getting started

Consider the course learning objectives + the student population

● What statistics and computational skills do they have coming into the 
course? Are there prerequisites? 

● Are students preparing for the workplace? Subsequent statistics 
courses? Both?  

● What skills do they need to prepare for the next step? 

Traditional 
Intro Statistics

Intro  
Data Science



    Data Science in a Box

Collection of intro data science slides, assignments, and other resources 
by Mine Çetinkaya-Rundel

datasciencebox.org

https://datasciencebox.org


    Designing the Data Science Classroom
rstudio::conf(2022) workshop on teaching data science using R with 
Mine Çetinkaya-Rundel

rstd.io/teach-ds-conf22 

https://rstd.io/teach-ds-conf22


Resources
Websites 

• Data Science in a Box by Mine Çetinkaya-Rundel 
• Designing the Data Science Classroom rstudio::conf(2022) workshop by Mine 

Çetinkaya-Rundel and Maria Tackett 

Textbooks (free online) 
• Modern Data Science with R by Benjamin S. Baumer, Daniel T. Kaplan, and Nicholas J. 

Horton 
• Introduction to Modern Statistics by Mine Çetinkaya-Rundel and Johanna Hardin 
• Statistical Inference Via Data Science (Modern Dive) by Chester Ismay and Albert Y. 

Kim 

Reports  
• Data Science for Undergraduates: Opportunities and Options 
• Computing Competencies for Undergraduate Data Science Curricula  
• The Two-Year College Data Science Summit

https://datasciencebox.org/
https://rstudio-conf-2022.github.io/teach-ds/
https://mdsr-book.github.io/mdsr2e/
https://openintro-ims.netlify.app/
https://moderndive.com/
https://nap.nationalacademies.org/catalog/25104/data-science-for-undergraduates-opportunities-and-options
https://www.acm.org/binaries/content/assets/education/curricula-recommendations/dstf_ccdsc2021.pdf
https://www.amstat.org/asa/files/pdfs/2018TYCDS-Final-Report.pdf


Thank You! 

maria.tackett@duke.edu

@MT_statistics


