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PART 1 ROUGH WORK 
Looking at the pieces for the first time 

- Piece 1 is an obtuse triangle. It has two small angles and one large angle. At appearance, it looks like an 
isosceles triangle. There are three sides and three vertices. 

- Piece 2 is also a triangle, so there are three sides and three vertices. At appearance, it looks like an 
equilateral triangle, with three equal angles and sides. 

- Piece 3 is a rectangle. There are four sides (two pairs of equal lengths) and four right angles. The long side 
looks almost twice as long as the short sides. 

- Piece 4 is a trapezoid. There are four sides and four vertices. Two of the sides are parallel, and two are not. 
At appearance, it looks like there are two pairs or equal angles, which means the non-parallel sides are the 
same length. 

- Piece 5 is a right angle triangle. There are three sides and three vertices. One of the angles is 90 degrees, 
and the other two are smaller.  

- Piece 6 is also a right angle triangle, and when placed on top of piece 5, appears to be identical. 
- Piece 7 is a quadrilateral. It has four sides and four vertices. It looks roughly like a kite; however it does not 

have any equal length sides. It has two acute angles and two obtuse angles. Two of the sides are quite long, 
and the other two are quite short. I did not realize until the very end that this piece has parallel lines. 

 
First Read and Work Through (with some after-thought comments) 

- Mathematicians developed axiomatic constructions for arithmetic - what does axiomatic mean? Self -
evident or unquestionable, according to a quick search. So, this means mathematicians have developed 
ways to do arithmetic that are self -explanatory and make sense. Is this the idea of proofs and things like 
that? 

- School arithmetic based on sets was implemented worldwide in what was commonly called the “new 
math.” - what is arithmetic based on sets? A quick search talks about set theory, which is something I 
learned in college (A is an element of B, so forth), although I’m unclear how this is the basis for ‘new 
math.’ What was math before? 

- Finding all the pieces that can be made from two others - 2 and 5 or 6 can make 7; 1 and 2 can make 6 or 5; 
1 and 5 or 6 can make 4; 5 and 6 make 3; 1 and 2 cannot be made by the other pieces. 

 
 
 
 
 
 
 
 

 
 
- One piece that can be made from three others - my first guess is piece 4 because it is 
large and has two different sizes of angles, but it can’t. My second guess is 7, for a similar 
reason. If I had a duplicate of piece 2, I could make 7 with three pieces, but I don’t. My 
third guess is piece 3, which I should have reasoned out first, because it is made from 
pieces 5 and 6, either of which can be substituted for pieces 1 and 2. So, 1, 2, and 5 or 6 are 
the three pieces that make piece 3.  
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- Joining pieces to make new shapes - 5 and 6 can be joined to make two different parallelograms, a 
rectangle, an isosceles obtuse triangle, a kite, and an equilateral triangle. 

 
 
 

- Joining pieces to make new shapes - 1 and 2 can only be 
joined to make right angle triangles (unless you put shape 2 
along the long side of shape 1 and end up with a very irregular 
pentagon. I suppose this counts as a shape). 

 
 
 
 
 
 
 

- Figure 5 - it can be made with pieces 7 flipped over and 1, or 4 and 2 either number side up or number side 
down, or pieces 5 and 6 number side up. I can make it with 1, 2, and 5 flipped over, but it is mirrored when 
they’re all right side up. How does this work? Some shapes are the same if they’re flipped, others are not 
(when I had a friend work through this, they rearranged pieces differently and came up with more 
combinations than I could, and figured out how to fix the mirroring problem on some of them. I originally 
did these without the traced outline, but found it much easier after I had an outline to work within). 
 
 

 
 
 

- Flippable pieces - 1, 2, 3, 4 are flippable because they are symmetrical. 5, 6, 7 are not, because flipping 
them changes their orientation. 
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- Figure 6 - can be made with 3 and 1, or 4 and 5 or 6 flipped or not. With three pieces, it can be made with 

1, 2, and 4, or 1, 5 and 6. I can’t find a way to do it with 4 pieces without having a duplicate of piece 1. Tall 
house can be made with pieces 2 and 3 or 5 and 7. With three pieces, it is 7, 2, and 1. 

-  

 

 
 
 
 
Making enlargements of piece 2 - with two pieces, 2 and 4 make a larger scaled equilateral triangle, as do 6 and 5 
if one of them is flipped. With three pieces it can be made with 1, 2, and 5 or 6. I can make the enlargement 3x the 
size with 4 pieces, it is 2, 4, 5 or 6, and 7. I cannot find another set of four pieces that made the enlargement, but I 
can do it with five (1, 2, 5, 6, 7). I can build it with all seven pieces - I chose to start with piece number 3, because 
it has no option to be the corner piece (as all angles are right angles) and the length of its sides didn’t fit with many 
other pieces. 
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Making rectangles (when I did this with a friend, he found a way to put all 7 pieces into a rectangle different than 
the original that they came in. I have no picture, however…): 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

- Making right triangles - 1, 2, 5 and 6 flipped is an enlargement of piece 5 or 6, because you can compare 
piece 5 or 6 to it and see that all the angles are the same, which means sides are proportional (I made this 
once, and then could not for the life of me figure out how to make it again to take a picture. It’s strange how 
your mind can process things so quickly sometimes, and so poorly others. I had to get someone else in the 
cohort to send me a picture before I’d believe that it actually was possible and I wasn’t just crazy!) 3, 5, and 
6 also make an enlargement of piece 5 or 6, for the same reason. 
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Finding the angles: 

 
Piece 2 has three angles all of 60 degrees because it is an equilateral 
triangle 
Piece 1 has one angle of 120 degrees (because it is beside piece 2, and the 
angles add up to 180) and two angles of 30 degrees (because the 
remainder of the triangle needs to add up to 180) 
Piece 3 has four 90 degree angles, because it is a rectangle. 
Piece 4 has two angles of 60 degrees (because they are equal to each 

other, and it needs to add up to 90 with the corner of piece 1) and two angles of 120 degrees (because angles in a 
quadrilateral add up to 360, and those two angles are equal) 
Piece 6 has one angle of 90 degrees, one angle of 60 degrees (because it makes 180 with piece 4) and one angle of 
30 degrees, because its angles add up to 180 
 
Piece 7 has one angle of 60 degrees (because it makes 180 with piece 4) and one angle of 120 degrees (because it 
makes 180 with piece 4), one angle of 150 degrees (because it makes 180 with piece 6) and one angle of 30 
degrees, because its angles have to add up to 360 
Piece 5 is the same as piece 6, with one angle of 90 degrees, one of 60, and one of 30 
 
At the end of the article, he explains how there are five angles represented in the pieces, each one being a multiple 
of the small angles in piece 1 (30 degrees). I hadn’t noticed that as I worked - mostly, I just paid attention to which 
angles were the same, or could go together to form the angle I wanted. 
 
 
PART 1 WRITTEN REFLECTIONS 
What did I learn about myself as a learner? About my knowledge of mathematics? 
 This was a really fun activity to engage in, and I enjoyed playing around with the pieces, feeling successful 
when I could find the arrangements the article asked for, and sometimes feeling frustrated when I couldn’t figure 
out how the pieces fit together. It was an exercise that revealed things about how I think, and my understanding of 
math and geometry. 
 
 Right from the beginning, I realized that I was lacking some geometric terms. When I was looking at the 
shapes for the first time, prior to reading the article, I tried to describe and label them. I got to piece 4 and couldn’t 
remember if it was a rhombus or a trapezoid - those two shapes have never been concrete in my mind, and I had to 
look up the difference. I also noticed that piece number 4 was symmetrical, but couldn’t think if there was a name 
for that (turns out, it’s an isosceles trapezoid). I looked at piece 7 for quite a while before deciding that it didn’t fit 
into any name category I could think of, so I called it a quadrilateral. It wasn’t until I read the entire article, having 
done all the shape activities with piece 7, that I realized two of its sides were parallel. I learned that it, too, is a 
trapezoid, but only from the article, not from my math experience. 
 
 Obviously the vocabulary of geometry is only a small part of developing geometric thinking, but when I 
struggled from step one to name my shapes… I decided it’s time to brush up on my elementary math skills. 
 I know that hands on learning is an effective way to learn, but in my life I generally tend away from it. Had 
it not been for the warning that students who read the article without engaging in the activities generally don’t do 
well on the assignment, I would have been one to just read over the steps and try to imagine what the pieces looked 
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like. I have fairly strong visual skills; however, as I worked through the puzzles, I realized that I was relying more 
often on the tangible pieces, needing to move them and flip them to picture what they’d look like, than I thought I 
would. I’ve always been ‘good’ at math, and sometimes I need to remind myself that it is totally okay to step back 
and work with manipulatives and not need to be able to get every answer in my head. 
 
 I was also surprised by how long it took me to systematize my understanding of the shapes. This is usually 
my first approach to something - figure out how it works, and then turn that information into a system that helps 
me solve further problems. I played around with the pieces to see which ones could be made from other shapes, 
and I knew that pieces 5 and 6 could be made from pieces 1 and 2, and that 5 and 6 together made up piece 3. 
When I started to think about what shape could be made from three pieces, I looked at the size of the shapes and 
tried two other combinations before I realized that, if I had just thought about what I knew, I would have realized 
that I could substitute either piece 5 or 6 in piece 3 for two pieces (piece 1 and 2). This task, overall, took me a 
while to wrap my brain around. I used a lot more trial and error and a lot less conceptual thinking, which is 
different than how I typically approach mathematics. 
 
 A similar thing happened when I looked at which shapes could still be made with the pieces flipped over. 
At first I thought it was obvious that you could just flip the whole shape; however, that creates a mirrored image 
and doesn’t fit within the outline. It took a few more tries to figure out that I could rearrange the flipped pieces to 
make them work. And longer still to realize that the symmetrical pieces can be flipped regardless, but the 
asymmetrical ones can’t necessarily. But then, in some circumstances, they can, if the other pieces will still fit 
around it. If I was thinking about this task without the shapes in front of me, I might have pictured the pieces and 
thought my way through whether they could be flipped or not, but because I had them right in front of me, I had to 
experiment before my brain would process what it already knew about how shapes work. 
 
 My first instinct when working with the pieces was to look at the general shape of them. I often asked 
myself if it looked like it could be a part of the larger shape I was trying to make. Once I had worked with them for 
a while, I started paying more attention to the length of the sides and figuring out which pieces had sides of the 
same length and could work together. The final thing I paid attention to in the shapes was the angles of the pieces. 
Of course, I was aware of them before, but it wasn’t until the triangle enlargements that I realized some pieces have 
the angles that will fit the corners of the triangles and others don’t. I had to put pieces on top of each other to 
compare angles and figure out how they would work together. 
 
 I did not have a child around me this weekend to work with, but I brought it to a gathering of friends my 
age and had them try to recreate some of the shapes. My one friend really took to the task and enjoyed trying to 
solve the puzzles. I told him to explain what he was thinking as he moved the pieces. Most of his processing was 
trial and error. He based a lot of decisions on the size of the pieces, which is a similar tactic to what I did when 
trying to make shapes. After working on the puzzles for a while, he started to pay more attention to the length of 
the sides and figure out which pieces could go together based on how their sides fit. This was a strategy he used 
when trying to make the equilateral triangle with all seven pieces. When I did that same task, my approach was to 
start with the rectangle, because I knew it would have to fit inside the triangle and not on the edge. After that, I 
began looking at the lengths of the sides. We both ended up making the same considerations, just in a different 
order. I had him make a right angle triangle with the pieces, then asked if it was an enlargement of piece 5 in the 
same way the equilateral triangle was an enlargement of piece 3. He said it was; but could only explain why based 
on the fact that it looked the same - he didn’t mention anything about having the same angles or proportional sides. 
All in all, it was an interesting task to watch another adult do. 
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Subsequent Readings and Thoughts 

- The beginning paragraph talking about axioms makes more sense after re-reading and doing some 
searching. Euclid discovered proofs and methods; however, when we teach these to children who have an 
absence of understanding about geometry, it falls short. These proofs rely on reasoning skills but not so 
much on understandings about geometry, and if children haven’t had a chance to experience shape and play 
with geometry and discover how these principles work together, it will remain a dry and unengaging 
exercise. 

- This relates to the front matter of our curriculum - “Students learn by attaching meaning to what 
they do, and they need to construct their own meaning of mathematics” (p. 1). Students will attach 
personal meaning to geometric principles if they have worked with the shapes and discovered how 
geometric principles work together in a tangible way. 

-  
- Article pg. 311 says, “Nonverbal thinking is of special importance; all rational thinking has its roots in 

nonverbal thinking, and many decisions are made with only that kind of thought.” 
- This relates to the front matter, specifically the process skill of visualization, which is described as 

“thinking in pictures and images, the ability to perceive, transform and recreate different aspects of 
the visual-spatial world” (pg. 6). If students are strong visual thinkers, they will be able to process 
mathematical ideas even if words are not attached. Geometric thinking is founded on the ability to 
think about shape and space and move images in your head. 

-  
- VanHeile talks about processes of learning that are similar to what we’ve been exposed to. For example, he 

talks about how students move from visual to descriptive to informal deduction levels of understanding. 
This is similar to the prepare, present, practice model we’ve used in music - students need to be exposed to 
the idea and have time to work with it and manipulate it before any formal language is used or ideas are 
presented. Then, you can introduce properties, principles, rules, vocabulary, etc., and finally move to using 
and applying that information fluently in context. 

- This also relates to the 6 Instructional Strategies, in particular moving from concrete to abstract. 
When students are able to experience the shapes and manipulate and discover their properties, they 
are being given concrete ways to learn. This moves into the abstract as they can deduce properties 
from what they have discovered and start to make more formal and logical mathematical 
conclusions about geometry.  

 
 

- Article pg. 311 says, “ instruction intended to foster development from one level to the next should include 
sequences of activities, beginning with an exploratory phase, gradually building concepts and related 
language, and culminating in summary activities that help students integrate what they have learned into 
what they already know.” This is crucial for elementary educators to understand.  

- This relates to the problem solving process in the front matter, which states that “a true problem 
requires students to use prior learning in new ways and contexts. Problem solving requires and 
builds depth of conceptual understanding and student engagement” (pg. 6). If students are working 
with problems they’ve already been shown how to answer, they are doing practice, not problem 
solving. By working with the 7 piece mosaic, students are engaging in true problem solving - 
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discovering attributes about the shapes that allow them to be used and fit together in certain ways, 
and discovering for themselves how to apply that understanding to create new arrangements. 

 
- Article pg. 312 says, “Children should be given ample opportunity for free play and for sharing their 

creations. Such play gives teachers a chance to observe how children use the pieces and to assess informally 
how they think and talk about shapes.”  

- This is great pre-assessment, as it will provide the teacher with a picture of what children already 
know and understand and can guide further instruction. This also relates to the front matter with the 
communications skill, as teachers can observe how students talk about and verbalize their 
understanding of shapes. At this stage, formal vocabulary does not need to be introduced for the 
shapes, but it will allow teachers to see where students are at in their ability to communicate about 
math. 

-  
- By working with the shapes and placing them directly on top of one another to see how they fit, children 

are working in the concrete realm. This relates to the instructional strategy of moving from concrete to 
abstract; as children become familiar with the shapes, they will be better able to visualize and work with the 
images in their minds (abstract). 
 

- The experience of flipping the pieces over to see if they still make the same shape eventually will develop 
concepts of symmetry and transformations. This links to the front matter: “Activities can contribute to the 
development of number and spatial sense in children. Curiosity about mathematics is fostered when 
children are engaged in, and talking about, such activities as comparing quantities, searching for patterns, 
sorting objects, ordering objects, creating designs and building with blocks.” The natural curiosity of 
experimenting with this mosaic will help children create their own meaning about geometric principles. 

- Article pg. 314, “Teachers should also encourage problem posing. Children enjoy creating puzzles for 
others to solve.” 

- This relates to the Instructional Strategy of alternating problems with solutions. It is an interesting 
take on this idea, as it alternates children solving problems created for them and creating problems 
for others that they have already solved. This gives students a sense of ownership in the lesson when 
their problem is presented, and allows success for students who may be struggling. 
 

- Article pg. 314, “Comparing the sides and angles of these triangles with those of piece 2, we see that the 
sides get progressively larger while the angles remain the same.” 

- This relates to the idea of constancy in the front matter, “the recognition of constancy enables 
students to solve problems involving constant rates of change, lines with constant slope, direct 
variation situations or the angle sums of polygons” (pg. 7). This is a great way for students to learn 
by experience, not by memorizing formulas and properties, that an equilateral triangle will always 
have three equal angles, no matter how long or short the sides are. 
 

- This entire process is an exercise in pairing graphics with words. Students work with these images, and 
only once they have discovered principles for themselves are the words introduced. The pairing of 
vocabulary with tangible visuals will make these concepts stick for students. 
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- Article pg. 314, “Asking “How did you know?” encourages descriptive communication about the pieces, 

such as, “It has four sides and a pointy corner” for piece 7.”  
- This is an example of the Instructional Strategy of asking probing questions. Rather than asking 

children to come up with correct answers, this focuses on asking children to explain their thinking, 
which engages higher order thinking processes. 
 

- Article pg. 316, “ In the third phase, explicitation, the teacher introduces terminology and encourages 
children to use it in their conversations and written work about geometry.” This comes after the phases of 
inquiry and direct orientation, and I think it is crucial that students experience the shapes before they are 
taught the terminology. If children have worked with the shapes and ‘discovered’ certain principles for 
themselves, they will be excited to learn that there is a word that describes what they have already found to 
be true, and will be engaged in using that in math discussions. Compare this to how most students are 
taught, with vocab coming first and the rules slapped on to it. This makes math a game of memorization 
and regurgitation, rather than puzzles, games, and problem solving. 
 

 
PART 2 
 Van Heile’s work is important for Alberta Educators because he encourages the appropriate development of 
geometric concepts and language, and highlights the importance of engaging students in discovery and hands-on 
interaction rather than focusing on formal, deductive reasoning, which is often above the comprehension level of 
someone who has yet to deeply engage with mathematics.  
 
 On pg. 311, he states, “As I discuss at the end of this article, instruction intended to foster development 
from one level to the next should include sequences of activities, beginning with an exploratory phase, gradually 
building concepts and related language, and culminating in summary activities that help students integrate what 
they have learned into what they already know. The following activities illustrate this type of sequence for 
developing thinking at the visual level and for supporting a transition to the descriptive level.” 
 This type of developmental sequence is directly addressed in the front matter of the curriculum. On page 1, 
it states, “Students learn by attaching meaning to what they do, and they need to construct their own meaning of 
mathematics. This meaning is best developed when learners encounter mathematical experiences that proceed from 
the simple to the complex and from the concrete to the abstract. Through the use of manipulatives and a variety of 
pedagogical approaches, teachers can address the diverse learning styles, cultural backgrounds and developmental 
stages of students, and enhance within them the formation of sound, transferable mathematical understandings. At 
all levels, students benefit from working with a variety of materials, tools and contexts when constructing meaning 
about new mathematical ideas. Meaningful student discussions provide essential links among concrete, pictorial 
and symbolic representations of mathematical concepts.” 
 
 At the heart of both Van Heile’s article and the front matter of the curriculum is the emphasis placed on 
student-constructed meaning. When children can explore and experience mathematics, they discover many 
principles on their own, and consequently have both a personal connection to and investment in the concept they 
are working with. If children can develop their own reasoning skills, rather than be taught reasoning in an isolated 
context, they will be better able to achieve in mathematics. This progression from exploring to identifying to 
integrating knowledge allows children to build understanding in context. 
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 This is reflective of the instructional strategy of linking abstract concepts to concrete representations. In the 
6 Instructional Strategies article, it states on pg. 21, “Presenting concrete examples helps students understand new 
ideas, while connecting those examples to abstract ideas allows students to apply concepts in new situations.” 
Students begin with these concrete examples (the exploratory phase, or visual level, referenced by Van Heile) and 
make observations and statements that begin to develop and guide understanding. As their concrete understanding 
increases, abstract concepts can be introduced, such as specific vocabulary and terminology (building concepts, or 
descriptive level, referenced by Van Heile). Students will begin to integrate this vocabulary as they continue to 
explore the concrete manipulatives given to them. As their knowledge progresses, they become ready for higher 
level abstract thinking (summary activities, or informal deduction level, referenced by Van Heile), such as learning 
properties and constancies about geometry and explaining relationships through words and reasoning rather than 
tangible proofs. At this point, the student’s understanding is ‘sound and transferable,’ as is laid out in the program 
of studies. 
  
 Another key point in Van Heile’s work is that it can be used to address learning right from early childhood. 
On pg. 311-312 he states, “We begin by asking, What can we do with these pieces? Children respond to this open 
question by using their imaginations and playing with the pieces to create whatever they wish—sometimes real 
world objects like a person (see fig. 3) or a house (see fig. 4); sometimes other shapes, like piece 3, or abstract 
designs. Children should be given ample opportunity for free play and for sharing their creations. Such play gives 
teachers a chance to observe how children use the pieces and to assess informally how they think and talk about 
shapes.” 
 
 This is important for Alberta Educators because it gives a foundation for early shape and space concepts 
and relates directly to the goals for early childhood as laid out in the program of studies. According to the 
curriculum pg. 2, “Activities can contribute to the development of number and spatial sense in children. Curiosity 
about mathematics is fostered when children are engaged in, and talking about, such activities as comparing 
quantities, searching for patterns, sorting objects, ordering objects, creating designs and building with blocks.” 
Nearly all of these tangible practices can be achieved through the mosaic tasks. Opportunities to trace their work 
helps to develop the physical and fine motor skills necessary for math tasks, and creating their own shapes gives 
children a sense of ownership and joy in creating and exploring their world.  
 
 Van Heile also mentions that this kind of free play provides a basis for informal assessment about how 
students think about and talk about shape. Having this base understanding about what your students know is key to 
knowing where to take them. When a teacher is continually assessing where their students are at, they can more 
appropriately guide their lessons to foster understanding.  
 
 The value in Van Heile’s article and the mosaic puzzle is that it is accessible to early childhood educators 
as well as older grades. If teachers are willing to work together on these strategies of building geometric thinking, 
the spiral nature of the mathematics curriculum lends itself perfectly to the instructional strategy of distributing 
practice. If students are continually brought back to these puzzles, but are gradually being introduced to more 
complex mathematical ideas through their work, they will have better retention and likely more excitement as they 
see the increasing complexity of simple shapes. Alberta Educators should take this article into consideration for the 
fact that it can be used to support shape and space outcomes in every grade, 1-6, as shown below (and likely jr. 
high as well, although that is not my focus): 
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- Gr. 1: sorting, replicating, and comparing 2D shapes 
- Gr. 2: sorting, describing, comparing, constructing 2D shapes 
- Gr. 3: sorting regular and irregular polygons according to number of sides 
- Gr. 4: understanding area, congruency and symmetry 
- Gr. 5: identifying 90 degree angles, describing sides that are parallel, intersecting, perpendicular, vertical, 

and horizontal, and identifying and sorting quadrilaterals. 
- Gr. 6: demonstrating an understanding of angles, including interior angles, constructing and comparing 

triangles, describing and comparing sides and angles of regular and irregular polygons. 
 
 Another advantage to Van Heile’s approach to working with the mosaic pieces is the emphasis he places on 
students verbalizing their thoughts and explaining what they are doing. On pg. 315 he explains a game and says, 
“After each clue, children tell which pieces work or do not work and explain why. They could also play “guess the 
piece,” in which they ask the teacher yes-no questions about the mystery shape. The teacher can list questions on 
the chalkboard and have children discuss whether all are needed to identify the shape. Children may point out that 
some properties imply others, such as “three sides” means that the shape has “three angles.” These kinds of games 
give practice with properties that children have learned so far and strengthen children’s use of descriptive language 
as a tool for reasoning about shapes and their properties. They also give teachers a window to children’s 
developing levels of thinking, here between the descriptive level and the next level, where properties are logically 
ordered.” 
 
 Having children explain their thoughts is a key assessment practice that is tied to instructional strategy of 
assessing to boost retention. These practices cement concepts in students’ minds, because they are working both 
with the visual/tangible and with the oral components of math, and the are more likely to have a thorough 
understanding of a concept if they can explain it back. This will increase retention. In addition, it functions as a 
formative assessment for teachers to see what level of understanding their students are at. 
 
 It is noteworthy that he encourages discussion about what questions are necessary for identifying shapes, 
and eventually leading to see how two or more questions may be asking the same thing (ie. three sides means three 
angles). When students are able to grasp these concepts, it shows that they can analyze and synthesize what they 
have discovered, and this high order thinking is something teachers want to develop in their students. This reminds 
me of the concept of efficiency, which was emphasized in the grade 5 classroom we observed in. It is not efficient 
to ask two questions if they are related enough to be condensed into one question. As students develop a deeper 
understanding, they will be able to trust their knowledge and work efficiently with mathematical understandings. 
 
 The instructional strategy of asking probing questions is also reflected in Van Heile’s article. By asking 
specific and pointed questions to prompt student thinking, teachers can lead students to come to their own 
conclusions, clarify what they mean, and practice using correct vocabulary and terms in mathematics. All these 
practices lead to more well-rounded, capable thinkers who can analyze and verbalize in a mature and appropriate 
manner. 
 This idea is reflected in several process skills given in the Alberta curriculum. Most notably, it meets the 
criteria of communication, as “students need opportunities to read about, represent, view, write about, listen to and 
discuss mathematical ideas. These opportunities allow students to create links between their own language and 
ideas, and the formal language and symbols of mathematics” (pg. 5). Van Heile’s emphasis on students explaining 
their thinking is also for the purpose of leading them to make connections, which is another process skill.  
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According to the front matter, this is especially relevant for First Nations, Metis and Inuit learners, but is also 
applicable to all students, because “when mathematical ideas are connected to each other or to real-world 
phenomena, students begin to view mathematics as useful, relevant and integrated” (pg. 5).  
 
 Working with these ‘games’ and having children discuss and engage in the process increases their problem 
solving skills. The front matter highlights this on pg. 6, stating “students develop their own problem-solving 
strategies by listening to, discussing and trying different strategies.” Finally, it develops their reasoning skills, 
which is another process skill in the curriculum, and the social component of this allows students to learn from one 
another. 
  
 Van Heile’s approach has several strengths and a multitude of applications. Most notable is his progression 
in learning by beginning with the tangible and experimental and moving to more systematic and abstract ideas, 
revisiting the same problems at new depths of understanding, and engaging children in purposeful and meaningful 
discussions about mathematics and geometry. These practices are well supported by the Alberta curriculum and the 
6 Instructional Strategies and would be worth integrating into an elementary classroom. 


