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INQUIRY-BASED LEARNING (IBL) IN MATHEMATICS



MANY VARIATIONS OF IBL IN MATHEMATICS

A large number of variations of IBL exist to accommodate 
variation in classes, content, student population, and 
institutional environments. 

IBL Calculus presented here is AN example and not THE 
example of IBL. 

IBL Example 1 IBL Example 2 IBL Calculus at 
Cal Poly

IBL Example N

An 
example



CALCULUS 1: FALL QUARTER, 2015

2Mathematics Faculty

140 First-Year, First-
Quarter Students

50 minute classes

4x per week

1 Textbook
for all sections of Calculus

Fixed List of Topics



TYPICAL DAY IN IBL CALCULUS 1

(1) Instructor starts class by introducing the topic of the day. 
Students bring a handout on that topic, which was written by 
the instructor. The handout contains a list of math problems to 
be done in class.

Instructor 
Intro



TYPICAL DAY IN IBL CALCULUS 1

(2) After a brief introduction, students work in groups on 
problems. Instructor visits groups to provide guidance and 
assist.

Instructor 
Intro

Guided group 
work supported 

by instructor



TYPICAL DAY IN IBL CALCULUS 1

(3) As needed, whole group discussions led by the instructor are 
used to address common issues, general solution strategies, and 
techniques.

Instructor 
Intro

Guided group 
work supported 

by instructor

Class 
discussions as 

necessary



TYPICAL DAY IN IBL CALCULUS 1

(4) Instructor wraps up the class discussion.

Instructor 
Intro

Guided group 
work supported 

by instructor

Class 
discussions as 

necessary

Instructor 
wraps up, 
ends class



TYPICAL DAY IN IBL CALCULUS 1

Instructor 
Intro

Guided group 
work supported 

by instructor

Class 
discussions as 

necessary

Instructor 
wraps up, 
ends class

~ 65% of 
class time
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Growth Mindset
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COURSE CONTENT

Standard Calculus Content Productive Failure/  
Growth Mindset

Information 
Literacy

“Learn by Doing” 
Assignments

All three components + IBL instruction 
work together as a system!



LEARN BY DOING ASSIGNMENTS

Productive Failure/  
Growth Mindset Information Literacy

Math 
Autobiography

   Reading 
  Reflections

Productive Failure

It’s Okay to Be 
Stuck!

Library Resources 1 - 
Group Study

Library Resources 2 -  
Identify Course-Related 

Books

Library Resources 3 -  
Research in the Google 

Era

Looking Back Reflection
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LEARN BY DOING ASSIGNMENTSProductive Failure/ Growth Mindset

Math 
 Autobiography

   Reading 
  Reflections

Productive 
Failure

It’s Okay to Be 
Stuck!

Write a 1-2 page Math 
Autobiography. Comment on your 
math experiences in your school 

days (K-12). 

a. What kind of math experiences 
did you have? 

b. Do you like Math? 
c. Explain 

d. Do you feel you can be 
successful in Math classes?
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Growth Mindset

Math 
 Autobiography

   Reading 
  Reflections

Productive 
Failure

It’s Okay to Be 
Stuck!

Productive Failure/ Growth Mindset



LEARN BY DOING ASSIGNMENTSProductive Failure/  
Growth Mindset

Math 
 Autobiography

   Reading 
  Reflections

Productive 
Failure

It’s Okay to Be 
Stuck!

Write about a problem you were 
stuck recently in Math 141, and 

include a description of the problem 
and 1-2 paragraphs about what you 

learned from the mistake. 

Discuss two strategies for using 
mistakes (#PF) in the future to 

enhance your learning.

Productive Failure/ Growth Mindset



LEARN BY DOING ASSIGNMENTSProductive Failure/  
Growth Mindset

Math 
 Autobiography

   Reading 
  Reflections

Productive 
Failure

It’s Okay to Be 
Stuck!

Identify a problem (or type of 
problems) you have been stuck on 
this quarter in Math 141. Describe 

the problem here (without a 
solution) and what you were stuck 

on. 

Discuss new strategies (to you) 
that you will employ when you are 

stuck in the future. 

Productive Failure/ Growth Mindset



LEARN BY DOING ASSIGNMENTS

Productive Failure/  
Growth Mindset Information Literacy



Information Literacy

Library Resources 1 - 
Group Study

Library Resources 2 -  
Identify Course-
Related Books

Library Resources 3 -  
Research in the 

Google Era

Big Mindsets 

➤Value the role of the library as a 
contributor to academic success  

➤Seek guidance from experts, e.g. 
librarians, professors, and professionals  

➤Think critically and reflectively about the 
research process 

➤Seek out scholarly conversations on a 
topic



Information Literacy

Library Resources 1 — Group Study in the Library



Information Literacy

Library Resources 2 — Identify Course-Related Books



Information Literacy

Library Resources 3 — Finding Credible Information in the Google Era



Information Literacy

Library Resources 3 — Finding Credible Information in the Google Era



LEARN BY DOING ASSIGNMENTSProductive Failure/  
Growth Mindset Information Literacy

Looking Back Reflection 

Discuss two things you learned 
from the Learn by Doing 

Assignments. 

University Libraries are more than 
a stack of books. Explain what you 

have learned about the Cal Poly 
library that you can use in 

subsequent quarters. 

Personal Reflection. 



“
The two main things I have learned from the LBD 
assignments are probably that failing is okay, and 
can actually be productive, and that the library 
website has a lot of online capabilities to find 
credible sources for magazine articles, newspaper 
articles, journals, etc. Being new to the school it’s 
nice to know that if I need a source for something, 
I don’t necessarily need to trek to the library, 
because I have so much available right on my 
computer!  



“
I really liked the research assignment 
where one of the research options was 
about the German Enigma Machine from 
World War Two. It was a very interesting 
topic that was such an important part of 
history that many people are unaware of. I 
am still reading more articles on it, 
learning more about how it worked as 
well as the extreme difficulty in solving it. 



FOR NEXT TIME (FALL QUARTER 2016)

➤ Be more explicit with students about the meaning of 
information literacy in connection with lifelong learning 
mindsets 

➤ Tie “being stuck” in solving math problems to “being stuck” 
in research (e.g., “Understand that first attempts at searching 
do not always produce adequate results” ) 

➤ Include more supplementary materials and online guidance, 
e.g., short instructional videos



THANK YOU!
Kaila Bussert 

kbussert@calpoly.edu

mailto:kbussert@calpoly.edu?subject=


RESOURCES
Dweck, Carol S. Mindset: The New Psychology of Success. 
Ballantine Books, 2007. 

Burger, Edward B., and Michael Starbird. The 5 Elements 
of Effective Thinking. Princeton University Press, 2012. 

Google Shared Folder: tinyurl.com/LBDassignments

http://tinyurl.com/LBDassignments

