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Article referenced throughout this paper: Developing Geometric Thinking Through Activities that Begin with 
Play by Pierre M. van Hiele (1999, pages 310-316) 
 

Pre-Work 
 
You will find my notes, thoughts and rough work from engaging with the tasks after these photos. Below are 

the photos showing how I worked through the tasks with the puzzle pieces.    

 
Activity 1: Find all the pieces that can be made from two others (only 1 and 2 cannot) – we were already given 
that 3 = 5 and 6  

 
7 = 5 and 2   5 = 1 and 2    6 = 1 and 2 

 
4 = 1 and 5 or 1 and 6  
 
Activity 2:  
Part 1 -  There are six shapes that can be created from pieces 5 and 6 (one includes shape 3) 

 
Parallelograms      Equilateral Triangle 

 
Kite    Concave Pentagon  Isosceles Triangle  
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Part 2 – What shapes can you create using pieces 1 and 2  

 
Concave Pentagon  Scalene Triangle  Hexagon? 
 
Activity 3:  What two shapes together make Figure 5 – do they still if they are flipped? 
 

 

 

 
 
*What if we tried it with three pieces  

 
 



3 
EDEL 415 Term Assignment  
 
 
 

 
 
Activity 4: Flipping (no photos)  
Activity 5: House  

a) Make a house like the one in Figure 6 with two pieces   

 
b) Trace around the shape – in notes 
c) Make the shape with two other pieces 

 
d) Make it with three pieces 

 
e) Make it with four pieces 
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*This was my original attempt and I was thinking that it was not possible. After a conversation with Geri I 
realized that I was maybe being too literal and I needed to think outside of the box. Did he say it had to be that 
exact house? 
 

 
 
Activity 6: Tall House 

a) Make a tall house with piece 2 as the roof and one other piece 

 
b) Trace around the tall house you made – in notes 
c) Can you make it with pieces 5 and 7 

 
d) Can it be made with 3 pieces 
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Activity 7 – Create your own puzzle 
 

 
Original   Recreation   Recreation  
 
Activity 8: Enlargements 

 
With 2 pieces   With 3 pieces   Use 2,4,5 and 7  Find 4 other pieces that work 
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With 5 pieces  All 7 pieces 
 

 
Tall Triangle   Using pieces 1,7,5&6 Using pieces 3,1,2&6 Crooked Triangle 
 
Recreate Figure 1 – original shape the pieces came in 

 

 
    Finally got it! 
 
Right Triangles 
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Use 1,2,5 and 6 – Not an enlargement 

 
Use 3, 5 and 6 – This is an enlargement  

 
 
 
 
 
 
 
 
 
 
 

 
Part 1 

 
What did you learn about yourself as a learner? 
 

One of the biggest things I learned about myself as a learner is that I am always trying to follow what I 

perceive to be the implied rules. I have a hard time allowing myself to step outside of the box and giving myself 

the space to not take everything as being so literal. It is almost if I am waiting for someone to tell me it is okay to 

think the way that I want to think. I need to learn to take a step back, stop taking myself so seriously and allow 

myself to reach those next levels of thinking.     

 

This came to light in two major instances while working through the Van Hiele article.  

1. Shape 

I became very stuck on the idea of what shape was. Once I created a shape, I was constantly second 

guessing myself. I had a hard time wrapping my mind around it even being a shape because it did not look 
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like what I typically think a shape should. This was addressed in class as being a roadblock for many 

students and I found it was one for myself. I really need to work with more shapes.   

2. Taking things too literal  

While reading through the article I would find myself following his ‘instructions’ to the letter. If he stated to 

recreate the house shape, I could only see the original house shape that was laid out. After having a 

conversation with Geri, and discussing things through with Brandi, I realized that I was setting limitations 

on myself that van Hiele was not. Nowhere in the article did it state that you had to recreate that exact 

same house, you just needed to recreate the shape. I need to be more flexible in my thinking, or else how 

will I be flexible when it comes to the different ways of thinking my students are going to have.   

 

I also learned that I am very persistent when it comes to trying to figure out puzzles, and possibly to a 

fault. This really came through when I was attempting the first house activity, and more specifically building the 

house with two and four pieces. I was able to complete the other tasks in the article, so these ones had to be 

possible as well. Therefore, I did not want to stop working on them until I had figured out the ‘answers’. The fault 

in this was that even though I could feel my brain getting exhausted and crying for a break, I just wanted to keep 

pushing through until I could figure it out and I was stuck in the same cycle of thinking. If I had taken the time to 

take a break, reread the article and come back to it I would have come at it with a fresh perspective. It is good to 

have perseverance and to not give up, but you also need to know when your brain needs a break and when you 

may have reached your limit for that moment.  

 

 

 

What did you learn about your knowledge of mathematics? 

 

Previously I would have said that I had a fairly strong knowledge when it comes to mathematics. Through 

what I have experienced in these courses and this task, I have learned that while I can do the math tasks, I lack 

the deeper understanding of the processes. As I was engaging with the puzzles, I had those moments of realizing 

that I was experiencing what he said the students would be. This made me see that I really do need the experience 

of engaging in mathematical tasks more than I thought. As a teacher it is going to be my responsibility to seek 

out these opportunities to make sure that I am providing my students with a deeper understanding of math rather 

than the surface level I was provided with.  
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Geri has mentioned several times that shape is in shape which has always stumped me. I thought that I 

had a realization on this earlier this semester, which in part I did, but engaging with this task has provided me 

with the ability to see this in a whole new light. It wasn’t until working on trying to recreate figure five that I had 

a major aha moment. I could see this understanding in number, such as if you have the number seven you need to 

know that five is always in that number, because it is a part of it. What I didn’t realize is that concept also translates 

to shape. If you can create figure five with pieces five and six then you also need to be able to create it with pieces 

five, one and two because one and two are in six. As soon as I realized that my mind was blown and I became 

very excited. I finally started to gain some sense of an understanding to the statement shape is in shape.  

It also made it clear to me that I really need to brush up on my vocabulary as that is such an important part of 

growing and nurturing their understanding. This would include a lot more work with shape as it is such a 

foundational knowledge. It would also benefit me to work on my cutting and tracing skills as they could be a lot 

better. How important is the ability to accurately trace? I can trace an object, but not with very straight lines. I am 

just wondering how good it is expected that students be with this, and myself for that matter.  

 

Importance to teaching and learning of mathematics 

 

The tasks from the van Hiele mosaic are important to the teaching and learning of mathematics because 

they provide students with meaningful, hands on educational experiences which are also in line with the goals 

and objectives of the Alberta curriculum. The front matter states that, “at all levels, students benefit from working 

with a variety of materials, tools and contexts when constructing meaning about new mathematical ideas (2007, 

p. 1).” The mosaic puzzle can be introduced at various levels throughout a student’s math journey from 

kindergarten to grade six and beyond, and continually provide them with the tools to assist in constructing 

meaning with new ideas. It can also be used to reinforce ideas that have already been learned.  

The curriculum outlines several critical processes which are aimed to help students meet the goals of mathematics 

education. These include, but are not limited to, communication, connections, reasoning and visualization.  

 

Communication – “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 (2007, p. 5).”  

- By performing the tasks that van Hiele outlines in the article students are given a variety of opportunities 

for communication. Creating shapes from other pieces gives them the opportunity to represent that shape 

is in shape, or to simply represent an equilateral triangle. He states that, “it is important for children to 
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share their approaches with classmates (1999, p. 314).” This allows them the space to view others 

interpretations, listen to classmates discuss shapes and to then also discuss their own ideas.  

 

Connections – “When mathematical ideas are connected to each other or to real-world phenomena, students begin 

to view mathematics as useful, relevant and integrated (2007, p. 5).” 

- When working with rectangles, van Hiele notes that, “the rectangle is a common everyday shape, and 

children should be asked to find and share examples of this shape from their home and school 

environments (1999, p. 314).” This is giving the students the opportunity to make connections between 

shapes and their real-world. They also start to see the connections between the shapes themselves, for 

instance noticing that pieces five and six can be found in piece three. Once they have worked on 

enlargements this can be used to make the connection between, “how the enlargement of a shape, for 

instance, by doubling the lengths of its sides, affects its areas (1999, p. 315).” Later on, connections 

between shapes, the triangle grid and area can be brought in.   

 

Reasoning – “Students need to develop confidence in their abilities to reason and justify their mathematical 

thinking (2007, p. 6).” 

- When working through the mosaic puzzle it is important to be discussing with students and asking 

questions such as ‘how do you know’? This will help to build their confidence in their abilities to reason 

and justify their mathematical thinking by constantly engaging them in conversations about what they are 

doing and seeing and explaining their reasoning.  

 

Visualization – “Visualization involves thinking in pictures and images, and the ability to perceive, transform and 

recreate different aspects of the visual-spatial world (2007, p. 6).” 

- All of the tasks in this article are of a visual nature. Students are engaging with physical pieces of the 

puzzle to see how they fit together and can be moved. Later on, they will hopefully be able to recall their 

previous concrete experiences and work towards visually moving the images in their mind.  

 

Along with the front matter there are also the objectives that are set out in the curriculum which need to be met. 

Below are some of the outcomes that I believe this task to be important to. I have not covered them all, but I have 

tried to touch on a few of them. As I work through the puzzles, I can see some of the connections clearly, but I 

still have a hard time making all of the connections that are there.   

 

Kindergarten  
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- There is not a specific reference to 2-D shapes, but at this stage you could introduce the puzzle for the 

purpose of play, see what they create and get them working with 2-D shapes. van Hiele said that, “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 (1999, p. 312).” This provides the students with the chance to engage with the puzzle while you 

can get an understanding of their knowledge about shapes. This could also be repeated in future grades.    

Grade 1 

- Shape and Space, Outcome 3: Replicate composite 2-D shapes (2007, p. 15). This can be seen when we 

are getting the students to recreate shapes within the puzzle using the other pieces, such as which pieces 

can be used to create piece three? They are replicating a 2-D shape using other shapes and seeing that 

shape is in shape. 

Grade 2 

- Shape and Space, Outcome 8: Describe, compare and construct 2-D shapes (2007, p. 18). Constructing 

takes place when they are using other pieces to create one piece, through the house activity and when they 

are working with the enlargements. Through questioning and sharing students will be constantly 

describing shapes to their classmates and their teacher.  Comparison could be brought into the work with 

enlargements, when describing the shapes and working to use shapes to create other shapes.  

Grade 4 

- Shape and Space, Outcome 3: Demonstrate and understanding of area of regular and irregular 2-D 

shapes (2007, p. 27). When working with the enlargement activities students can gain a sense of area and 

how it is affected by changing the size of the shape.  

Grade 6  

- Shape and Space, Outcome 1: Demonstrate an understanding of angles (2007, p. 37). The triangle grid 

can be used to determine the angles of the shapes without a protractor. They could use their comparisons 

and descriptions of the shapes to help identify similar angles. Once they have worked through determining 

the angles they could also draw and label them on their pieces.  

 

As the mosaic is designed to bring students through the geometric levels of thinking it works to build upon 

their foundational knowledge task after task, much like the curriculum is structured. Therefore, it can be used on 

students from kindergarten and beyond as they gain a deeper understanding of geometry and work through what 

shape means to them.  
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Students Experience  

 

For this part I chose to work with a student who was seven years old. I chose to work through the task in 

which they are asked to use other pieces to recreate the shape as it aligned with the grade two curriculum. Right 

off the bat the student was able to recreate piece three using pieces five and six. After that the student struggled 

to recreate the rest of the pieces. I did let them know that it was ok to put the other pieces on top of the one they 

were trying to recreate as they were not using this strategy. Afterwards I wondered if I should have prompted that 

or not, I just thought of it as the article mentioned it. It was really interesting to watch them try and work through 

the task and work through their frustrations. The student would place a shape on top of another, but as soon as it 

did not fit in the first placement, they would then not try moving it to another position. This left me wondering 

how much work they had done with shape. After about twenty minutes the student finished recreating all of the 

shapes. Once they were able to recreate a second shape the others came much quicker. It was like watching a light 

bulb go off in their head.  

 

When I first attempted this task, I found that it was one of the easier ones for me to complete, which makes 

me think that maybe my awareness of shape is slightly higher than I first thought. I did notice parallels between 

the two experiences as we both showed perseverance in completing the tasks. It was really beneficial to actually 

see the task in action with a student and not just from my perspective. This made the benefits of bringing it into 

the classroom much more visible. We were going to work through one more activity, but I could see that the 

student had, had enough and we just needed to be done. This left me wondering why I cannot see this in myself. 

I also learned that I am going to need to work really hard on not over prompting my students. It is not that I want 

to give them the answer, I just want to see them succeed, but I need to learn to let them work through it in their 

own way.  
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Part 2 

 

Three Key Points – What is at the heart of what Van Hiele is saying  

 

“First, children engage in activities that they think of as play and hence enjoy. They have puzzles to solve, and 

they learn things without the intention to learn. At appropriate times, teachers can introduce the names of 

pieces (1999, p. 314).” 

 

In reading this article I was instantly reminded of the sound-before-symbol process we have been learning 

in music class. Students are engaged in listening, moving and oral activities before they are ever introduced to 

labels or symbols for the concepts, therefore they are unconsciously experiencing the concepts. “Through this 

four-step process, children develop a working knowledge of musical structure in the most natural way possible 

(Montgomery, 2002, p. 15).”  Therefore, by engaging children in the mosaic puzzle and letting them play with it 

they are learning about shapes in the most natural way possible, without the intention of learning hovering over 

them. We are giving them the experience of working with the shapes as ‘play’ so that they can discover what 

these shapes mean to them before we gradually work in the vocabulary and concrete characteristics. Don’t 

overwhelm them with theory, just gradually bring them into it through a well thought out process.  

 

This is important for teachers in Alberta because the front matter specifically states that, “…meaning is 

best developed when learners encounter mathematical experiences that proceed from the simple to the complex 

and from the concrete to the abstract (2007, p.1).” By engaging your students in the mosaic puzzle, you are helping 

them to create their own personal meaning around shapes. You are providing them with a mathematical 

experience, and not just a teacher directed lesson around shapes. Interacting with the mosaic allows students to 

physically touch shapes, and form ideas of the characteristics they exhibit in their minds. You start them off with 

simply interacting with the pieces through exploration and then working through more complex activities which 

naturally leads into labelling the characteristics they have already been experiencing. This also moves them from 

the concrete to the abstract as you are working with the concrete shapes and moving towards the more abstract 

idea of how this will apply to other shapes. This is further reinforced by the University of Chicago when they 

found that, “children’s spatial abilities can be improved through the use of spatial language as well as spatial 

activities such as puzzle play and block play (2013, p. 8).” Allow your students to experience shape through play 

in a way that comes natural to them, then you can work to naturally integrate the concepts that surround it.  



14 
EDEL 415 Term Assignment  
“Remember, geometry begins with play. Keep materials like the seven-piece mosaic handy. Play with them 

yourself. Reflect on what geometry topics they embody and how to sequence activities that develop children’s 

levels of thinking about the topics (1999, p. 316).” 

It is important that we always test out what our students will be interacting with. Just as you should watch 

a video before playing it for your class, the same previewing applies to mathematics. If we expect our students to 

engage in an activity, we need to have engaged in it as well and understand what our intended learning outcomes 

are going to be. How can we expect them to walk away with an understanding of concepts if we cannot do the 

same? 

This is especially important when you consider the Teacher Quality Standards and more specifically, 

“Demonstrating a professional body of knowledge by: fostering student understanding of the link between the 

activity and the intended learning outcomes.” How can we foster that link if we have not fostered it within 

ourselves? We should not be giving students an activity just for the sake of doing an activity. There needs to be a 

purpose in it. I believe this is why van Hiele invites the readers to, “join me now in using the seven-piece mosaic 

in playful explorations that deal with certain shapes and their properties, symmetry, parallelism, and area (1999, 

p. 311).” By working through the examples ourselves the outcomes we wish to cover can become clearer, or we 

may realize it doesn’t cover what we intended it to. Van Hiele gives us an outline on what many of the activities 

can accomplish, but it is up to us as teachers to reflect on them further and determine what outcomes they cover 

and how we are going to teach them to our students.  

Early on he states that students can develop informal deduction through instruction and that, “the types of 

instructional experiences can foster, or impede, development (1999, p. 311).” Therefore, if we have not engaged 

in the experience and taken the time to reflect on it we could be doing our students a disservice by introducing it. 

It is our responsibility to our students to take the time to reflect on the experience and understand what concepts 

we are promoting if we hope to foster rather than impede their development.  

 

“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 (1999, p. 315).” 

 

The purpose of the mosaic puzzle is not to introduce it, play with it for a bit, and then move on. It is 

imperative that we are providing children the space to come back to what we have learned and strengthen their 

understanding of concepts. While van Hiele does not explicitly state the time frame in which this should be taught, 

or how often we should come back to it, I believe that in order to truly strengthen their understanding we need to 

be coming back to it over time. This could mean using it and then coming back to it in a few weeks, or a month 

later. We need to make sure that the students have a firm grasp on the concepts, which does not happen by covering 
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it once. In her article on retrieval practice Jennifer Gonzalez stated that, “…if we do more asking students to pull 

concepts out of their brains, rather than continually trying to put concepts in, students will actually learn those 

concepts better (Gonzalez, 2017, para. 10).” By playing the suggested games with students they are being asked 

to pull the concepts from their brain rather than just trying to put it into their brains through instruction. You could 

give them clues and from those they need to guess the shape, or else they could come up with clues on their own 

and question their classmates. These kinds of activities are having them access their prior knowledge in order 

define the shapes and describe their characteristics. It is important to remember that should not be done just within 

the span of one or two days. The idea is that, “spacing causes students to forget some of the material, and the 

struggle involved in trying to recall it strengthens their long-term learning (Gonzalez, 2017, para. 17).” Therefore, 

by working on the puzzle throughout a grade and throughout their whole educational experience they will be 

working on putting the concepts into their long-term memory.  

 

   This is important for teachers in Alberta because the curriculum sets out goals for the students which include: 

- Use mathematics confidently to solve problems 

- Communicate and reason mathematically 

- Engage and persevere in mathematical tasks and projects  

- Contribute to mathematical discussions 

If we are just putting concepts into their brains and not getting them to actually pull them out how can we 

expect students to be able to use math confidently. We have to really build upon their understanding and give 

them the opportunity to continually work on and show what they are learning. Using van Hiele’s games combined 

with the properties of retrieval practice will hopefully work towards helping students to become more confident 

in their abilities.  

These tasks also provide them with the opportunity for continual mathematical communication and reasoning. 

Van Hiele explicitly states that by engaging in these activities they will be strengthening their use of language 

and using it as a tool for reasoning about shapes. The initial activities along with the follow up games allow the 

students to engage in a dialogue with their peers and teachers about shapes, their characteristics and how they 

came to their decisions.  

By starting off with play you have hopefully found a way to engage your students in the learning of shapes 

and have gained their attention for further interactions with the mosaic. In the start when they are trying to create 

shapes from other pieces or recreate other shapes they may need to show that they can persevere as the possible 

outcomes may not be instantly clear to them. And as they work on these tasks at later dates, or even later grades, 

they may not remember everything and they will have to persevere in working out ways to find what they are 

looking for.  
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Part 3 
 
Givens in the assignment  
 

- Edit and proofread and as a peer to edit and proofread.  
o I edited and revised my paper several times along with getting Brandi to edit and proofread my 

paper.  
- Clearly identify three key points. Reference them with the specific statements word for word from the 

article and provide or at least attempt to provide and explanation for why they are key.  
o I provided three key points from the article word for word in part two of my assignment, along 

with referencing the article in part one as well. I did my best to explain why I thought they were 
key statements along with providing outside sources (Math Curriculum, Teacher Quality 
Standards, Retrieval Practice article, Teaching Towards Musical Understanding textbook, and the 
Research and Practice article provided on eclass).   

- Submit evidence that each of the tasks were attempted.  
o I have included photos of the tasks that I worked on as well as including all of my rough notes 

from the process.  
- Make connections to current curriculum and to the six instructional strategies. Statements from the 

curriculum are included, with a brief explanation of how it connects. At minimum three connections across 
the entire assignment.  

o I have made direct connections to the curriculum throughout the assignment including direct 
outcomes and the front matter. There is also an indirect connection to the six instructional strategies 
through Jennifer Gonzalez’s Retrieval Practice article which connects to distributed practice and 
assessing to boost retention.  

- Make an honest attempt to provide evidence of support the mark you would give your assignment.  
o I read and interacted with the article and tasks several times. This can be seen in my rough notes, 

my copy of the article and I think through the connections that I was able to make. Through 
discussions with Geri, my peers and rereading the article I was able to have a couple of aha 
moments. This included a big moment where the idea that shape is in shape really clicked for me 
and also coming to the realization that as a learner I have a habit of putting perceived limits on 
myself and the tasks that I am completing. This is preventing me from reaching the next level of 
thinking.  

o I made relevant connections to materials from articles outside of the assigned article. Connections 
were made to what he was communicating to what we are currently learning about in math and 
other classes that help to support his thinking.  

o I believe that I am in the early stages of critical thinking. I am trying to push myself outside of my 
comforts and work beyond the boundaries. I offered evidence based connections and comparison 
and made these links to the article. The connections and ideas that I presented tend to agree with 
what he has stated, along with growing on them in terms of adding an extra element of distributed 
practice within the current tasks, and not just over the years.  

o I would give myself a B+ on this assignment, verging on an A-. There may not be as much critical 
thinking happening as others may have, but I truly believe that I am in the early stages of this 
process. There is a lot of information to break down and a lot of information to work with. I am 
doing my best to stretch my limitations and really look inside of myself. It was difficult to come 
to the realization that I have been holding myself back from achieving more than I currently have 
been because I am so stuck with sticking within the bounds that I perceive society to be placing 
on me. I also had a very big aha moment when it came to finally seeing what shape is in shape can 
mean. If I had not worked through this assignment and persisted on I would not have come to that 
very important realization.  
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