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Middle School: Open Mathematics Inquiry 
       (OMI)

• About a dozen 7th and 8th grade boys, 2 teachers
• Round table discussion with no wrong answers
• Incorrect thinking was amended by students with reference to other 

students’ thinking and strategies
• Visual representations, stories, and calculations were developed and 

displayed for a gallery walk
• Lesson concluded with a multiple solutions task



How would YOU calculate 
.01% of 1 Billion?

• Diamond Paper Activity

How Many different ways can WE calculate this value?
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Why Use Open Inquiry?

• Closed vs. Open: Answer, Goal, Method, Extension (Yeo 2015)
• Integrated lesson across disciplines
• Opportunity for students to be artistic/verbal
• Ill-structured tasks are fun and creative for gifted students
• Promotes student development in flexibility, fluency, and novelty

Yeo, J. B. W. (2015). Development of a Framework to Characterise 
the Openness of Mathematical Tasks. International Journal of 
Science and Mathematics Education, 15(1), 175–191. 
https://doi.org/10.1007/s10763-015-9675-9



Teaching Constructions and Loci: 
WHEW!
• High School Geometry utilizing a Flipped Classroom model
• Introductory videos on perpendicular and angle bisectors
• Students self reported by color at beginning of class
• Different entry points based on real-time data
• Low-Floor/High-Ceiling task
• WHAT: Guided notes on definitions
• HOW: Procedural skill of constructing bisectors
• EXPLORE: Investigative task of noticing and wondering
• WHY: Problem posing extensions, mathematical proof





Guided Notes
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Extensions
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Benefits Challenges

Allows ALL students to begin where they are comfortable 
with new mathematics content

Diversity of learners background knowledge/ability
Accelerated curriculum
How to provide both enrichment and remediation

Peer collaboration during HOW and EXPLORE phases for 
GREEN/YELLOW reporters
Teacher led instruction and support for RED reporters

Some students may arrive to class unprepared to participate 
in the days activity (PURPLE/BLUE) 

Investigative exploration tasks using an open middle allows 
students time for discovery and deep conceptual 
understanding

Ensuring students are thoroughly engaged 
Looking for all special cases (e.g. scalene, right, acute, 
obtuse triangles)

Problem posing tasks provide high ceiling opportunities for 
extension of mathematics curriculum in the diverse 
classroom

Encouraging thinking when students are stuck without 
providing answers for them

Novelty and originality are both called for in the solutions to 
proof based questions in the WHY phase of the task

This can be extremely difficult for students being introduced 
to mathematical proof for the first time
(High Complexity)



Other Open Inquiry Strategies…

• Example Generation 
• Directly asking students to “create” something to satisfy a mathematical 

existence statement

• Question Writing
• Have students write their own real-world modeling problems

• Example: Related Rates in Calculus

Each year, the moon moves approximately 
3.8 cm away from the Earth. Assume that at 
t(0) the moon’s orbit around the Earth is a 
perfect circle with a radius of 3.48 x 10^8 
m. What is the rate of change in the 
circumference of the moon’s orbit when 3 
years have passed? 



Questions, Comments, Further Discussion

• Other Resources
• Which One Doesn’t Belong
• Number/Dot Talks
• Open Middle/3-Act Tasks
• Model Eliciting Activities/Case Studies for Kids

Let me know your thoughts about these lesson frameworks:
I encourage you to build your own OMI and WHEW to use in the classroom 
and look forward to hearing about how it goes

• Email Casey Warmbrand: cwarmbra@asu.edu
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