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even know where to start on the question at the 
beginning of the unit. We grouped the class into 
homogenous groups because we didn’t want peer 
teaching at this point in time. Our students are very 
familiar with working in groups, so this was not new 
for them. We had planned to intervene when we 
saw students were reaching their frustration level.  
However, they amazed us.  For example, Julian, an 
average student who often sits back and doesn’t 
actively involve himself in learning, led his group in 
solving the “puzzle.”
  

The students were on task for over 75 minutes and 
had many “ah-ha” moments at different levels. 
Several groups could extend the pattern visually 
but some struggled with how to communicate it in 
words. One group created tables and started to see 
the pattern rules as equations.  Julian’s group drew 
the pattern and then started creating a pattern 
chart. Other groups excitedly drew extensions of the 
patterns and were thrilled, thinking they were the 
only groups to solve the problem.  All the groups had 
great discussions and struggled over aspects of the 
question.  We restrained ourselves from directing 
the students, but rather asked probing questions to 
further their own thinking.  We had copious notes 
about what skills the student had, which students 
had gaps and who could be challenged with deeper 
questions.  

A refrain often heard when discussing critical 
inquiry approaches in education is, “This is a great 
way of teaching, but will it also work in math?” My 
teaching partner and I had seen a much higher level 
of engagement and understanding in our grade 5 
students while doing critical thinking challenges in 
social studies, and wondered if our students could 
reap the same benefits in math. We decided to take a 
critical inquiry approach in our patterning unit.

We share a large class of 49 students in a pod 
environment, and are challenged to make the most 
of every moment and to provide multiple entry 
points for our lessons, especially for those students 
with special needs. We want our students to work 
collaboratively and understand their own growth. 
Would a critical inquiry approach help us reach our 
goals in mathematics?

We created the problem to the right to launch our 
patterning unit, using the TC2 cascading curriculum 
model of critical inquiry in which students make an 
initial response to an “overarching challenge”, revise 
their thinking as they learn more about the topic, and 
then tackle the overarching challenge again at the 
end of the unit. 

We were initially doubtful that all of our students, 
including those working at a grade one level, would 
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The students did not want to stop. They were happy 
to know they would get a chance to work on this 
question again as the unit progressed. Their exit-
slip responses to the question “What did I learn 
today?” reflect the effectiveness of the critical inquiry 
approach in engaging our students and helping 
them to persevere, make connections and build on 
background knowledge as they solved problems: 

•	 I	learned	that	sometimes	you	shouldn’t	just	write	
down	 the	 first	 thing	 you	 think	 of.	 Think	 further	
into	the	question.

•	 I	 learned	 that	 patterns	 are	 everywhere	 and	 can	
come	in	any	shape,	form,	colour,	etc.		I	also	think	
that	if	you	look	at	anything	it	could	have	a	pattern	
in	it.

•	 I	learned	that	there	is	more	than	one	way	to	do	a	
question.	

We kept their work for them to review.  They 
reflected on how their understanding and confidence 
were growing over the course of the unit and they 
set their own goals.  Interestingly, as the students 
revised their approach and their thinking, we did as 
well. For instance, we realized that some students 
needed more prompts and others were distracted by 
the $450 budget.  So we revamped the question to 
include the money portion as an extention instead of 
the main focus of the question.  

We continued the cascading critical thinking 
challenges with a variety of lessons in which students 
co-constructed criteria.  For instance, the question 
below naturally led them to co-construct criteria  
about what makes a growing, shrinking or repeating 
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pattern.  In another activity, they developed criteria 
for the best way to determine pattern rules such as 
looking at each step and describing what they saw 
happening in as many different ways as they could.

When we returned to the initial question, the students 
eagerly went back to work refining and adding to 
their earlier thinking.  We saw them self-correct 
and teach each other the skills and understandings 
they developed as they dug deeper. We continued to 
make notes of these observations as assessment for 
learning and tailored our teaching for the rest of the 
unit. 

Overall, using a critical challenge approach was the 
basis for significant learning in our class.  The students 
of all levels were highly engaged.  Students like Julian 
not only learned the concepts in the patterning unit 
but the critical thinking challenges provided them 
with a spark and motivation to be more interested in 
academics overall.  The class’s depth of understanding 
of patterning exceeded that of previous years and 
we believe this is due to using the cascading critical 
inquiry approach.


