
Kendra E Murray • Idaho State University • Department of Geosciences

Using SERC’s Teaching 
Computation in the 
Sciences Using MATLAB 
activity collection
in a “MATLAB for the Geosciences” course 
for undergraduate and graduate students

1



Today
• Course origin story and overview

• Initial course design in 2018 and searching for activities to use or modify
• I’ve used at least 8 SERC-hosted MATLAB activities/assignments  
• modified, or as inspiration 

• My workflow for using theTeaching Computation in the Sciences Using 
MATLAB activity collection

• Looking ahead
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course origin story
• My experience as a graduate student in Geosciences at University of Arizona

• Wanting to learn to use MATLAB to process and visualize data, but not in an 
engineering or linear algebra context

• A graduate course offered in the Soils, Water, and Environmental Sciences 
Department
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Dr. Shirley Papuga, hydrologist
(formerly at University of Arizona, 

now at Wayne State)

Using MATLAB for Environmental Data Processing



my MATLAB in the Geosciences course is strongly 
based on Shirley’s approach (and materials!)

4



course objective
By the end of this course, my goal is 
that students will be empowered to 
open MATLAB to solve a problem, 
explore a dataset, or visualize data…
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“Automation” https://xkcd.com/1319/

…and have enough experience with 
the program to decide when and how 
they could use it to complete a task. 



course overview
• course provides an introduction to the 

MATLAB programming language and 
computing environment 

• for students with little or no background in 
computer programming

• Current learning goals include the ability to: 
• write well-documented scripts and functions in a 
variety of ways, to solve scientific problems and 
complete tasks 

• load and work with large datasets 
• create effective illustrations of scientific data 
• effectively communicate the design and use of a 
script or function you wrote to others
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the course is an appointment to 
practice programming 2-3 times a week
• A “flipped” classroom, 2x week for 75 minutes

• students read textbook and take online quiz prior to class 
• students work together on in-class activities 

• Weeks 1-4: Basic operations and built-in functions
• variables, built-in functions and commands 
• basic scripts and plots 
• intro to arrays, mathematical operations 

• Weeks 5-8: Intro to programming
• relational/logical operators, conditional statements, loops 
• user-defined functions 
• structure and cell arrays 

• Weeks 9-15: Geosciences applications, including 
student final projects 
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my workflow for finding MATLAB resources on SERC
Goal: demonstrate the breadth of Geoscience applications while 
supporting course learning goals
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1. search
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https://serc.carleton.edu/
teachearth/index.html 

• use filters and keywords

• browse by topic or search 
for specific terms

• consider starting with 
the MATLAB Exemplary 
Collection, which are the 
most complete and 
reviewed activities

https://serc.carleton.edu/teachearth/index.html
https://serc.carleton.edu/teachearth/index.html


1. search
• use filters and keywords

• browse by topic or search 
for specific terms

• consider starting with 
the MATLAB Exemplary 
Collection, which are the 
most complete and 
reviewed activities
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https://serc.carleton.edu/
teaching_computation/
index.html 

https://serc.carleton.edu/teaching_computation/index.html
https://serc.carleton.edu/teaching_computation/index.html
https://serc.carleton.edu/teaching_computation/index.html
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2. skim through the description and materials

• what are the target scientific topics and/or 
programming skills?

• You: how far outside your scientific or 
programming expertise are you willing to go?

• Students: what level of scientific background 
and/or programming skills are needed?
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• how much modification are you willing to 
do?

• how much documentation is provided?
• student handouts, starting scripts 
• instructor guidance, answer keys and other 
assessment tools, complete scripts 

• how old is the activity? (legacy datasets, 
MATLAB version control)



3. download and modify
• work through activity 

yourself 
• as time allows 

• modify materials to fit your 
course
• style 
• add/remove background info 
• deliverables from students 

• look for challenges
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handout on SERC my assignment



common challenges
• The obvious

• the activity may be outside of your direct scientific or programming experience 
• it’s rare that an activity will directly plug into your course without modification 

• The things that may only come up once students are working on the activity
• broken links to databases or data sets 
• changes to data file formatting, especially if accessing public databases 
• changing MATLAB syntax and function support
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Summary
• The Teaching Computation in the Sciences Using MATLAB collection is an 

outstanding resource
• for general inspiration 
• to find an activity that can address a specific instructional need 

• Guiding principle: How do I want to use the activity to address a scientific learning 
objective or a programming learning objective (or both)?

• Workflow: 
• search & skim activity pages online 
• download materials and modify for your course 
• keep an eye out for common challenges 

• The collection grows every time there is a workshop, so periodically revisit it
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This is what I’m going to do next. My course is ready for a revamp….


