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What is Inquiry Based Learning?
Inquiry begins with the posing of 
questions, prompts or problems. 
Rather than the lesson coming first, 
students actively work to discover 
ideas pertaining to the question, or 
to find solutions to the problem–
this can lead to important insights 
and teacher instruction to reinforce 
ideas. 



What is Inquiry?

• Inquiry IS NOT a method that implies that students 
be left to their own devices to determine topics 
for instruction.

• Inquiry DOES NOT mean that all topics need to be 
open ended, or that format and structure no 
longer matter.

Inquiry IS a way for students to actively 
learn while problem solving!



Changing how we teach… 

Ted Talk video Dan Finkel

Please open the link sent 
to you now. We will watch 
approximately the first 6 

minutes.



Important Points to Consider

• Inquiry does not have to preclude the need for 
teacher led instruction.

• Questions brought up by students during the 
inquiry can lead to important instruction.

• Depending on their level of readiness for 
inquiry, students will need to more guidance 
to keep them on track.



Suggested Steps in an Inquiry Lesson
1. Begin with a prompt, problem or question to be solved-- NOT with a fact 

or the ANSWER to the lesson.
2. Allow for discussion – groups or pairings can be formal or informal. 

Communication is the key.
3. Multiple answers might not always  be possible, but multiple solutions 

should be accepted– allow students to make their own connections.
4. Have a class discussion about observations made, or questions that have 

arisen.
5. Bring the inquiry back to your intended lesson – more or less guidance 

will be required depending on the  outcome of  the inquiry.
6. Reiterate the original problem we began with, and where we ended up 

(metacognition step).
7. Practice (homework). 



How does this work with Learning 
Goals and Success Criteria?

• Remember-- not every lesson needs to be an inquiry 
lesson. Inquiry simply allows students to problem solve in 
a deeper way. 

• Learning Goals and Success Criteria are still important, 
however your learning Goal might need to be more 
generic in an inquiry lesson, so  not to give away the 
“finale” -- then revisit the goal in your lesson. 

• Let students know that  “success” in the inquiry means 
they have learned something about the problem at hand!



Levels of Inquiry



Levels of  Inquiry

• Most Applied / College level classrooms will begin with 
more structured or guided levels of inquiry.

• Students at these stages will be new to inquiry and 
require the teacher to regulate the flow of the lesson.

• These inquiries usually start with a prompt, and students 
work to solve a problem at hand; prompts can be open, 
but teacher will guide the class to focus their solutions to 
where the lesson aims to be.

• This differs from full open inquiry where students will 
have more freedom to research topics and guide their 
own learning. 



Levels of  Inquiry
• Many of us will only work through 

Structured and/ or Guided levels of 
inquiry and remain at these levels.

• Applied level students can benefit from 
this kind of problem solving activity.

• Open Inquiry works with experienced 
groups, but may not always be applicable 
in a Math setting – curriculum and 
content is still paramount!



Examples of Inquiry



Questions:
 Where could this fit into our Applied level 

curriculum?
 In a Structured Inquiry, how could the problem 

be posed? 
 Where could this lead?

http://www.inquirymaths.com/home/algebra-prompts



Why not just 
start with…

2x + 3 = 5x 
+ 1
Solve for 
x:



What does this type of Inquiry do?
• Allows for a ‘hook’ – gets reluctant students working
• Gets them talking! (The best problem solving happens with lots 

of communication!)
• It is safe – MANY right answers!

Reluctant learners…
There will be some, they won’t “get it” – use that opportunity to 
work with  them, some will need more guidance than others.



Parallel and Perpendicular Slopes 
Inquiry (MFM2P)

PROMPT:
In pairs, graph the following pairs of equations and with 
your partner, make up 2 rules using what you see:
i) y = 3x + 1 and y = 3x + 4
ii) y = 5x + 2 and y = -1/5x – 3
iii) y = 1/2x – 1 and y = 1/2x + 6
iv) y = -2/3x + 5 and y = 3/2x - 1 
* Can have students graph by hand or using technology



Parallel and Perpendicular Slopes 
Inquiry (MFM 2P)

How many of us have done this exact discovery (or a 
very similar one) many times?

Guiding or structuring students to make important 
realizations about curriculum topics IS inquiry… it is 

the ability to actively problem solve and make 
connections!



• In Ontario, Inquiry Based Learning (IBL) is being worked into more of 
our learning activities already (especially in the Applied stream i.e. 
TIPS4RM).

• Natural examples of inquiry prompts are likely already evident in your 
lessons.

How is this different from what we may have seen in the past?



Converting between Vertex and Standard 
form of a Quadratic (MBF 3C)

Required prior knowledge: Equations of parabolas in vertex 
form, Expanding Binomials (F.O.I.L)

Prompt:
thinking!



The Garden Fence Problem
(Optimization MFM 1P)

(From TIPS4RM)

Problem
Your neighbour has asked for your advice about building 
his garden. He wants to fence the largest rectangular 
garden with 20 metres of fencing.



• Many of us are doing this 
already without realizing that 
this IS inquiry

• Don’t reinvent the wheel! We 
already have many great 
resources that we are using, 
sometimes it is just a matter 
of visiting ideas in a new way!

For the Garden fence, students are 
working up to the idea of Optimization, 
but have no formal skills to solve the 
question. 

Working in pairs or small groups, 
students create charts to problem 
solve different areas based on lengths 
and widths.



Writing Prompts



Prompts can include any variation of 
questioning tactics that allow 
students to contemplate a problem:

• What do you notice about…
• How do these two things 

relate…
• What can we determine from…
• Make an observation about…
• What is the difference 

between…



Collaboration and Groupings

Seating students in 
groups is not a novel 
idea, however, it can be 
the basis for a 
classroom that fosters 
inquiry based learning.



“Research shows that educational experiences that are active, 
social, contextual, engaging, and student-owned lead to deeper 
learning. The benefits of collaborative learning include:
• Development of higher-level thinking, oral communication, 

self-management, and leadership skills.
• Promotion of student-faculty interaction.
• Increase in student retention, self-esteem, and responsibility.
• Exposure to and an increase in understanding of diverse 

perspectives.
• Preparation for real life social and employment situations.”

(Cornell University)
https://www.cte.cornell.edu/teaching-ideas/engaging-students/collaborative-learning.html



• In the applied classroom, designing a group layout can be 
challenging;

• It is important for students to have someone they feel 
comfortable talking to, making mistakes in front of, but 
with the inherent behaviour limitations.

• Sometimes it takes time, and a few tries before coming up 
with a good mix, and moves may need to be made often!

Successful Groupings



Groups and Problem Solving
• Getting students working around the room, 

instead of at table groups may help aid in the 
group problem solving process – it’s fun, and 
allows them to  “take a look around” if they are 
stumped!

• Inquiry based problem solving is tough, some 
students will need more of a hook to get them 
engaged.



Pick a Problem, Let them work!
Inquiry doesn’t always have to be as complicated as 
designing the perfectly worded prompt...

Sometimes, it works to just choose a problem that looks 
challenging, and ask students to work in their groups to 
solve it, at the beginning of the lesson.

This works of course, once the foundation concepts 
have already been taught…



Example (RAT Trig 2P or 3C)
The Problem:

This is just a worksheet 
problem!

Day 1: Trig/ SOH CAH TOA 
Day 2: Word Problems –
starting with an Inquiry 
before the lesson. 



Student Solutions

Different Techniques –
same result!



Student Inquiry 
Work





Open Inquiry
• Open Inquiry is where there is no set outcome or result that 

you plan for your students to reach.

• This may not be something you wish to achieve in your math 
classroom.

• An example of this may be, where a class prescribes a real 
world problem to solve, however there is no one set “correct 
answer” or solution. i.e. Building a bridge that can be used to 
travel from one place to another. Many variables here such as 
materials, weight restrictions, distance, wind, cost etc. 



Open Inquiry
Open Inquiry may include students choosing their own topics or 
deciding on their own problem to solve pertaining to a larger 
issue discussed in class.

This is a great way to get students thinking, however, may not 
be applicable to your Math classroom.

Guided and Structured Inquiry can be a great way to allow 
students to practice some inquiry based problem solving, while 
still being mindful of your curriculum and learning goals. 



Texts on Inquiry Math



Sites and Resource Links

Cornell University, https://www.cte.cornell.edu/teaching-ideas/engaging-students/collaborative-learning.html

Inquiry Maths, http://www.inquirymaths.com/home

Inquiry, Fun & Rigor, http://www.mathgiraffe.com/blog/questions-to-guide-your-investigation-lessons
* See additional suggested resources linked on this page under “TO READ NEXT” for more ideas!

TED Talk, Dan Finkel, YouTube https://www.youtube.com/watch?v=ytVneQUA5-c

TIPS4RM, http://www.edu.gov.on.ca/eng/studentsuccess/lms/tips4rm.html

https://www.cte.cornell.edu/teaching-ideas/engaging-students/collaborative-learning.html
http://www.inquirymaths.com/home
http://www.mathgiraffe.com/blog/questions-to-guide-your-investigation-lessons
https://www.youtube.com/watch?v=ytVneQUA5-c
http://www.edu.gov.on.ca/eng/studentsuccess/lms/tips4rm.html
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