
Learning Goals and Consolidating 

Questions 



Session Goals 

• Practice using the Posing Powerful Questions 

Template 

• Create consolidation questions connected to 

the Big Ideas and learning goals 

• Recognize and classify misconceptions that 

students have about proportional reasoning 

 

 



Dairy Queen 



Proportional or not? 

Journal for Research in Mathematics 

Education, 2009: 

 Students’ Overuse of Proportionality on 

 Missing-Value Problems:  How 

Numbers May Change Solutions 
 Wim Van Dooren, Dirk De Bock, Marleen Evers, and 

 Lieven Verschaffel, University of Leuven, Belgium 

 

 

 



Question 1 

John’s best time to run 100m is 17 sec.  

How long will it take him to run 1 km? 
 

Problem Type:  Proportional (sort of) 

 

Student answer:  The real-world situation evoked by this 

problem allows no single, precise answer, but most 

students answered 170 sec. without thinking about the 

context. 

 

 



Question 2 
Sue and Julie are running equally fast around a 

track.  Sue started first.  When she had run 9 

laps, Julie had run 3 laps.  When Julie 

completed 15 laps, how many had Sue run? 

 

Problem Type:  Non-Proportional 

 

Student answer:  The tendency is to see all problems like 

this as multiplicative relationships and answer either 45 

or 5, instead of seeing an additive relationship – the 

correct answer is 21.  

 

 



Question 3 
Farmer Gus needs 8 hours to fertilize a square 

pasture with sides of 200m.  How much time will 

he approximately need to fertilize a square 

pasture with sides of 600m? 

 

Problem Type:  Non-Proportional 

 

Student answer:  As in question #2, students tend to see 

this as a multiplicative relationship and answer 24 hours, 

not realizing that the area needs to be considered.  The 

correct answer is 72 hours. 

 

 



Question 4 
Calculate the cost of 0.820 kg of cheese at $12/kg.  

Calculate the cost of 1.240 kg of cheese at 

$12/kg. 

 

Problem Type:  Proportional 

 

Student answer: Tendency to use division to find the first 

answer and multiplication to find the second.  This 

seems to be related to an incorrect sense that 

multiplication makes bigger, division makes smaller.  The 

correct answers are $9.84 and $14.88. 

 

 

 



Question 5 
If 25 musicians need 50 minutes to play a piece of 

music, how much time will 75 musicians need to 

play the same piece of music? 

 

Problem Type:  Non-Proportional 

 

Student answer:  Tendency to answer 150 min., not 

recognizing that in this context, the playing time is 

constant.  The correct answer is 50 min. 

 

 

 

 



Question 6 
The locomotive of a train is 12m long.  If there are 4 

carriages connected to the locomotive, the train is 

44m long in total.  If there were 8 carriages 

connected to the locomotive, how long would the 

train be?” 

 

Problem Type:  Partially Proportional 

 

Student answer:  There is a proportional relation between 

two variables, but a constant element needs to be taken 

into account as well.  Students tend to answer 88m 

instead of 76m. 

 

 



So What? 
Some implications for teaching (from the article): 

• use numbers that are “not nice” as well as numbers that are 

“nice” 

• include more information than is actually needed to solve the 

problem 

• make explicit the difference between proportional, non-

proportional, and partially proportional problems, i.e, additive 

vs. multiplicative vs. constant relationships; number sense – 

meaning of mult. and div. with integers and non-integers 

• analyze correct and incorrect solution methods 

• use more authentic problems 

 

 

 

 





PPQT – Posing Powerful Questions Template 

We will be working 

with this template all 

week so let’s take a 

closer look at it. 



Learning Goal 

Curriculum Expectation (straight from 

curriculum) 

Big Idea:  Choose one big idea that you are 

connecting to with this lesson 



This section is 

similar to the 

MATCH template 

Minds On 

Action 

Consolidate 



Consolidating Questions 

From Marian’s session, we are looking for 

consolidating questions that: 

- Bring out a big idea 

- Assess some useful aspect of a relevant 

expectation 

- Relate to proportional thinking 



Choosing a consolidating question 

Examine the Posing Powerful Questions template 
provided.  You should see: 

• A lesson goal 
• The curriculum expectation 
• The Big Idea 
• Part of the lesson (question from yesterday) 

 
 
 



Your task 

• Work with a partner 

• Take a few moments to try the lesson activity if 

you didn’t choose this one yesterday 

• Examine the four possible consolidating 

questions provided to you. 

• Think about which question you think best fits 

the criteria for a good consolidating question. 



Four Corners 

Move to the corner for the consolidating 

question that you chose.  Spend a few 

minutes talking with others about why you 

chose the question you did. 



A Problem…. 

Create at least 2 enlargements, if 

possible, of each pattern block using 

only congruent pattern blocks.   For 

example, create 2 enlargements of the 

triangle block using only triangle blocks. 

 

• Which shapes can you create 

proportional enlargements of?  Which 

ones can you not?   

• How do you know if your enlargement 

is proportional? 

 

http://www.google.ca/imgres?imgurl=http://images.learningresources.com/images/products/en_us/detail/prod6313_dt.jpg&imgrefurl=http://www.learningresources.com/product/teachers/shop%2Bby%2Bsubject/math/product%2Btype/manipulatives/hands-on%2Bsoft--8482-%2Bpattern%2Bblocks,%2Bset%2Bof%2B250.do&usg=__GIyul6Hxo1YyNG2iFG9oCc1M2Q4=&h=315&w=315&sz=119&hl=en&start=10&um=1&itbs=1&tbnid=DWUYTumEMnLP3M:&tbnh=117&tbnw=117&prev=/images%3Fq%3Dpattern%2Bblocks%26um%3D1%26hl%3Den%26sa%3DN%26rlz%3D1I7RNTN_en%26tbs%3Disch:1


Creating Consolidating Questions 

• Create a consolidating question that would 

be appropriate for this lesson goal 



Exit Card 

• Please take a moment to complete the exit 

card and leave it with us before you leave 



Letters from Camppp 

Dear Mom & Dad, 

  We are having a great time here at Lake 

Typhoid. Scoutmaster Webb is making us all 

write to our parents in case you saw the flood 

on TV and worried. We are okay. Only 1 of our 

tents and 2 sleeping bags got washed away. 

Luckily, none of us got drowned because we 

were all up on the mountain looking for Chad 

when it happened… 



Using Data 

Sean Penn – World Food Program 

http://www.youtube.com/watch?v=nnwxvDnjyDc 

 

• Sarah Mclachlan – World on Fire 

http://www.youtube.com/watch?v=hzoNInZ2ClQ 

 

  

http://www.youtube.com/watch?v=nnwxvDnjyDc
http://www.youtube.com/watch?v=hzoNInZ2ClQ

