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Department of Computational 
Mathematics, Science, and Engineering
• We are NOT math/cs/stats + data
• Focus on the context and developing data science skills

• But, intentional about not making the context the challenging part 

• Courses are frequently updated
• Demographic of students and development of DS/ML methods

Students have many opportunities to connect with the content 
and develop a data science identity 
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CMSE 201

• First course in our undergraduate major
• Instructional Staff:

• 1 Lead instructor (Faculty)
• 1 Teaching Assistant (Graduate Student)
• 1-3 Learning Assistants (Undergraduate Students)

• Flipped Classroom
• Pre-class, In-Class

Example Classroom Setup

Learning Goals Include:
• Manipulate, Visualize, and Analyze Data
• Write programs to solve common 

problems in a variety of disciplines
• Present results from scientific computing 

problem verbally and in writing

https://cmse.msu.edu/Academics/cmsecourse.aspx
https://cmse.msu.edu/Academics/undergrad_program/index.aspx
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CMSE 201 Student Population
Primary Goal: Provide students with computational knowledge to apply skills to their own discipline 
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Highlighting Cool 
Assignments from 

CMSE 201
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What Students Have Learned So Far

Day 1:
Algorithmic 

Thinking

Day 3: 
Lists, Loops, and 

Savings

Day 2: 
Order of 

Magnitude 
Modeling
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Day 4: Data and Algorithmic Bias

• Introduce bias in a relatable way
• e.g. supporting sports team, buying 

product

• Connect to more complex bias
• Looks like in data and algorithms

• Discussion with classmates
• Gives them the language to talk 

about their experience
• Lots of info to instructional team to 

minimize harm 

Day 5: 
If Statements 
& Functions

Nothing is free from bias
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Day 6: A Scurry of Squirrels and Functions 

• First day with real data
• NYC Central Park Squirrel Census

• Real, fun data with context
• Data is given in lists

• No reading in/cleaning yet
• Effort from instructional team

https://www.thesquirrelcensus.com/
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Day 6: A Scurry of Squirrels and Functions 

Day 7-10: 
Matplotlib, 

NumPy, 
Pandas
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Day 11: Flint Water Data Analysis

• First full data analysis of Flint Water Data
• Includes:

• Read in Data
• Data Exploration (quantitative and visuals)
• Using computation to test data against the EPA limit
• Repeat for different samples
• Make Conclusions

Day 12-21: 
File Formats, 

Data Viz, Curve 
Fitting, ODEs, 

2D NumPy 
arraysRelevant data; analysis from start to finish

https://flintwaterstudy.org/2015/12/complete-dataset-lead-results-in-tap-water-for-271-flint-samples/
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Day 22/23: Agent Based Models with 
Forest Fires

• Two day in class assignment
• Heavy scaffolding to focus on code 

execution and learning goals:
• 2D indexing skills
• Manipulating 2D arrays
• Building and using a simulation
• Calculating statistics based on the 

simulation 

Day 23-24: 
Final Projects

Complex tasks can be accessible to new coders
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Future Curriculum Development Updates

Data Literacy
• Integrating assignment 

developed by myself and 
Rachel Roca
• Connecting simulation to 

models used in real 
hiring processes

Thoughtful AI Use
• Productive uses of ChatGPT
• Scaffolding AI critical 

thinking
• Teaching basics of what AI is 

and is not capable of 

https://github.com/RachelRoca/DataLiteracyEducationTask
https://github.com/RachelRoca/DataLiteracyEducationTask
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What to hear more about CERL?

Share your thoughts with me at: bolgerem@msu.edu 

mailto:bolgerem@msu.edu

