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Welcome to Zorbit’s Math Adventure for 
grade one, a game-based learning resource 

that supports the development of mathematical 
concepts and skills. Zorbit’s offers an extensive series 
of engaging games that students can play on tablet 
devices, or on Mac and PC computers. 

 INTRODUCTION
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Features
• Zorbit’s provides positive and developmentally 

appropriate problem-solving experiences 
designed to increase mathematical understanding 
and nurture positive attitudes towards math. 

• Zorbit’s incorporates best practices and pedagogy 
based on guidance from academic experts and 
teachers. It also closely aligns with provincial 

curriculum expectations/outcomes and 
mathematical processes. 

• The games are exciting to play, with engaging 
graphics and animation and intriguing 
storylines that create meaningful context for 
the math problems that emerge. 

Game Narrative Summary
Students join Zorbit, Zoe, and Serena, and fly through the galaxy from planet to 
planet, on the spaceship Explorapalooza, answering distress signals and solving 
various math problems along the way. 

• New Beeland is the counting planet where students focus on composition 
of numbers and the counting sequence. 

• In Space Port, students explore number operations. 

• Dinotopia is the geometry and  
patterning planet. 

• Aqua Aqua is the 
measurement planet.

• Planet R is the  
pirate-filled planet where 
students delve into data 
management and probability.
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1.  With dot configurations, students can 
perceptually subitize or quickly “see” the quantity 
of small sets. Ten frames support conceptually 
subitizing or “seeing” the parts that make up the 
whole. Both tools are also excellent for anchoring 
five and ten.

2.  Virtual pattern blocks promote spatial thinking. 
Students can first visualize where shapes may fit 
within an outline, and then rotate and manipulate 
them to cover the space. 

3.  Number lines help students visualize quantity 
as a length and understand relationships between 
numbers based on their relative positions. 
Number lines support adding and subtracting 
through movement that shows the operations. 

Math Tools in Zorbit’s Math Adventure 

The following examples are some of the visual tools that are  

embedded in Zorbit’s Math Adventure. 
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4.  A virtual balance allows students to interpret 
equality as equivalent quantities on both sides 
of the scale. As students strive to create equality, 
they can see what happens to the balance when 
more or less weights are added to either side. 

5.  Arrays organize sets of items into columns and 
rows, thereby visually reinforcing skip counting, 
repeated addition, and multiplication. Arrays also 
provide visuals of height, width, and area.  

6.  Venn diagrams allow students to visually 
organize sets of items when sorting them, either by 
mutually exclusive attributes (separate circles) or 
by similarities and differences (overlapping circles).
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“Research indicates 
that spatial reasoning 
is a better predictor of 
later math performance 
than early math and 
reading skills. Zorbit’s 
Math Adventure has 
several dynamic visual 
features that encourage 
spatial thinking.”

Math Concept Planet
Counting forward and backwards, skip counting, subitizing New Beeland

Composing quantities in various ways, anchoring five and ten New Beeland

Understanding equality as a balance Space Port

Adding and subtracting using various tools with unknowns in various positions Space Port

Practice and reinforcement of number facts Space Port

Place value: creating quantities using tens and ones Space Port

Two-dimensional geometry: manipulating 2-D shapes, recognizing and sorting shapes 
by attributes

Dinotopia

Recognizing and extending repeating patterns Dinotopia

Fractions: dividing whole objects and sets into parts Dinotopia

Measurement in non-standard units: length, mass, capacity, height, width, area Aqua Aqua

Time: telling time to the hour and half-hour on analogue and digital clocks, sequencing 
days and months of the year

Aqua Aqua 

Data management: creating and reading bar graphs and pictographs, sorting objects by 
attributes using various tools

Planet R

Probability: exploring the likelihood that events will occur with an emphasis on 
mathematical language (e.g., more likely, less likely)

Planet R

Math Concepts in Zorbit’s Math Adventure 

Zorbit’s Math Adventure reinforces several math concepts 

that can be supported and enhanced in a two-dimensional 

virtual world. The following chart identifies the mathematical 

concepts and the planet in which they are featured. 



Zorbit’s Math Adventure Teacher’s Guide: Grade One          9

“An important aspect of spatial reasoning 
is visualization, which involves creating and  
manipulating mental images in order to predict 
outcomes while problem solving. The games in 
Zorbit’s Math Adventure allow students  
to visualize, as well as provide spatial  
representations that students can retrieve in 
future problem-solving situations.”

As students play the games, they are also engaged in  

applying the mathematical processes such as problem  

solving, visualizing, reasoning, reflecting, representing,  

and connecting. 



The Importance of Math  
in the Early Years 
In recent years, there has been a major focus on how 
young children learn mathematics so instruction 
in the early years can be most effective. It is a 
valuable investment since research has indicated 
that early math skills are the best predictors of later 
achievement in mathematics and reading (Duncan 
et al., 2007). As Ginsburg, Lee, and Boyd (2008) 
highlighted, children enter school with informal 
mathematical knowledge about quantities, shape, 
location, and pattern, as well as a natural curiosity 
to explore related concepts. Educators can capitalize 
on this knowledge and inquisitiveness by providing 
engaging and rich math programs that help students 
extend their love and understanding of math 
concepts. In order to do this, it is important to know 
how students developmentally learn math and to 
understand the math itself. Early math skills, which 
are often viewed as being simplistic and basic, are 
actually quite complex.  

“...early math skills are the best  
predictors of later achievement 
in mathematics and reading.”

—G. J. Duncan et al.

Zorbit’s Math Adventure has been designed with 
these parameters in mind. The games are engaging 

and developmentally appropriate for 
young children. They also provide 

conceptual understanding of the math as well as 
opportunities for practice of fundamental skills. 
To support educators as their students engage in 
Zorbit’s Math Adventure, there is a “What About 
the Math?” section in each game descriptor, which 
outlines the fundamental ideas of the math and how 
students acquire the skills over time. 

Play-Based Learning
Since play is embedded in a child’s world, it naturally 
sets the foundation for learning through inquiry 
and exploration. In play-based learning, children 
are active participants as they think critically about 
their environment and solve problems that arise. 
Play allows them to develop and practise the skills 
necessary to function socially and academically 
in their world. Educators learn with their 
students rather than teach to them, and provide a 
learning environment that is rich in materials and 
opportunities for social interactions. While students 
play, math concepts emerge as they count, measure, 
sort, and transform objects. 

Intentionally filling the students’ environment with 
concrete materials that can elicit mathematical 
thinking does not guarantee that learning of concepts 
will occur. It is critical that educators understand the 
math, recognize when concepts surface, and interact 
with the students, offering “challenges, suggestions, 

 OVERVIEW
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tasks, and language” (Sarama & Clements, 2009, 
p. 333). These interactions allow students to 
“mathematize” or consolidate mathematical concepts. 
The games in Zorbit’s Math Adventure, which allow 
students to explore the math, can be nicely embedded 
into a play-based learning environment. 

Assessment
Ongoing assessment also plays an integral role in 
play-based learning. Educators observe and interact 
with students to discover what the students know, 
think, and can do. As educators gather evidence, 
they can discern where the students are and design 
next steps to further the learning. In grade one math, 
educators observe students as they solve problems, 
paying close attention to whether students apply 
previous knowledge or use trial and error, and 
how they manipulate concrete materials through 
their gestures and actions with materials. This is 
especially important since math requires non-verbal 
reasoning and young students do not always use 
language to express their thinking. 

As part of assessment, educators can ask questions 
that prompt students to reflect on their thinking 
and to use words to explain their ideas. In the game 
descriptors (see pages 16–50), there are assessment 
tips on what to look for after the students have 
played the games, well as questions educators can 
pose to help as students verbally express their ideas 
and strategies.

The Role of Technology and 
Game-Based Learning
Technology can also provide excellent 
learning experiences in a play-based 
environment, especially if it is multi-
dimensional, based on learning goals, 
and promotes thinking rather than just 
focusing on correct answers (Yelland & Kilderry, 
2010). Research indicates that digital games can help 
young students improve their math skills and enjoy 
math more, but Douglas Clements emphasizes that 
the games need to be meaningful and motivating 
(Will, 2017). Zorbit’s intriguing narrative about 
a journey through space sets the stage for the 
embedded math problems and sparks students’ 
curiosity so they stay engaged. While there is debate 
over how much time young children spend on screen 
activities, Clements comments that, “We have found 
that a focused five-to-15 minutes, just a couple times 
a week, can make a big difference for kids” (Will, 
2017, p. 11). Studies on Zorbit’s reveal that playing 
the games for 20 minutes three times a week resulted 
in increased math ability (Ferdig & Kosko, 2017).

The digital games in Zorbit’s Math Adventure, which 
encourage mathematical thinking and reflection, 
have several benefits: 

• They are highly engaging as the problems 
presented raise curiosity. Math becomes an 
exciting challenge rather than an obstacle to 
overcome.

• As students play, they receive instant feedback 
that helps them adapt and refine their 
strategies while working through levels of 
increasing complexity. Their incorrect answers 
are viewed as learning opportunities that 
encourage persistence, and build confidence as 
success is achieved.
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“We have found that a focused 
five-to-15 minutes, just a  
couple times a week, can make 
a big difference for kids.”

—Douglas Clements
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• The graphics offer unique 
opportunities to represent 
mathematical concepts in 
a spatial manner that can’t 
always be achieved in other 
formats, such as with numerals 
and symbols. As students 
navigate through the game 
environment and manipulate various features, 
they are exercising and increasing their spatial 
reasoning abilities. These graphical and 
interactive elements lower the floor of entry 
for students of all skill levels to engage in math 
learning.

• The levels in the games follow developmental 
trajectories that reflect how students learn 
math over time, and also adapt to the students’ 
abilities. By adapting to the students’ level 
of understanding, the games can engage 
high-performing students by adding extra 
challenges, or provide additional support to 
struggling students with extra scaffolding. 

The Role of Spatial Reasoning 
in Mathematics
Spatial reasoning plays a significant role in 
understanding math concepts and being able 
to effectively solve problems. It is also a better 
predictor of later math performance than early math 
and reading skills (Ontario Ministry of Education, 
2014). Researcher Nora Newcombe (2010, p. 30) 

states that spatial thinking involves, “the locations 
of objects, their shapes, their relations to each other, 
and the paths they take as they move.” This is not 

one skill, but is comprised of several 
abilities that are intertwined and support 

each other. We are immersed in spatial 
thinking throughout our day, as we navigate 

around our world, pack boxes, arrange 
furniture, or visualize whether our car will fit in a 
parking space. 

While some people lack confidence in their spatial 
reasoning abilities, the good news is that spatial 
thinking is malleable and can be improved. Early 
experiences with spatial reasoning can help students 
maximize their potential in this area. Attitudes 
and confidence levels also play a role. A recent 
study reveals that teachers’ own comfort level 
with spatial activities is related to their students’ 
growth in spatial abilities throughout the year 
(Ontario Ministry of Education, 2014). It is therefore 
critical that educators work at refining their spatial 
reasoning so they can expose their students to 
spatial activities, as well as instill confidence in such 
tasks and the perseverance to keep trying in order to 
improve. Visualization is an excellent place to start. 
Rather than have students immediately delve into a 
task, have them visualize what the problem looks 
like and how they can mentally manipulate spatial 
images that represent the math. 

It is often assumed that young students know 
that the numerals symbolically represent a certain 
quantity, but they may not have any idea of what 
a quantity actually looks like. There are many 
excellent visuals in the Zorbit’s games, which allow 
students to “see” the math, “spatialize” concepts, 
and connect symbolic to pictorial representations. 
Many visual representations are embedded in the 
games, such as dot configurations, ten frames, 
and number lines, to help students link a quantity 
to its symbolic representation. The games are 
also dynamic rather than static so students can 
manipulate the tools in order to problem solve. In 
some games, for example, they can first visualize 
shapes fitting into an outline by rotating them in 
their minds, and then kinesthetically rotate and drag 
them to fit into the required shape. 
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Teacher Dashboard
There is an online dashboard, which 
provides several reporting features 
for teachers.

Dashboard Features
The Dashboard, with its six 
subsections, can be accessed from the 
navigation bar on the left side. The 
main features are described below. 
Since the Dashboard will be continually 
updated to include upcoming features 
and new improvements, it is best to 
visit the following website to learn 
more about its features and how to use 
them: support.zorbitsmath.com 

• Overview page: At-a-glance  
charts offer the most pertinent 
information about your 
students, including their 
progress through the games, the 
number of problems solved, and 
learning gaps. 

• Reports:

 -  The Progress page has a 
“heat map” of your students’ 
progress and performance 
in each of the different curriculum 
areas, identifying the concepts that have 
been covered, and students’ current 
understanding.

 -  The Performance page gives a more data-
focused breakdown of each student in 
the class, revealing information such as 
frequency of play and which students appear 
to be struggling.

• Students: This section includes:

 -  a list of all students with their usernames 
and passwords. It can be easily edited by 
educators;

 -  cards with login information for each 
student. They can be printed and given to 
students, making them more independent 
when logging into Zorbit’s; 

  FEATURES OF ZORBIT’S 
MATH ADVENTURE 
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 -  a letter for parents, which can be sent home 
to explain Zorbit’s and how students are 
using it.

• Games: This portal allows educators to access 
the games by providing instructions and links 
to iOS, web, or downloadable versions of the 
games so students can play them on their own.

• Support: This extensive support section 
includes articles and information about all 
aspects of Zorbit’s. Educators can also contact 
the full-time support team that is happy to 
assist with any questions or concerns.

Adaptive Learning System
Zorbit’s Math Adventure uses an adaptive learning 
system that tracks and measures each student’s 
understanding in order to provide the right level 
of scaffolding, difficulty, and verbal feedback. 
If a student is struggling, the system provides 
additional feedback, visual hints, and problems that 
will scaffold the learning. For students who have 
adeptly mastered a concept, the system accelerates 
to provide less scaffolding and more challenging 
problems so the student remains engaged. 

Teacher  
Activities
Zorbit’s Math Adventure is 
intended to support and 
supplement existing math 
programs in several ways. Within 
the game descriptions, there are 
suggestions and activities to 
connect the learning, either before 
students play the game to 
introduce concepts, or after they 
have played to extend the learning. 

Teaching Activity 
Library
In addition to related activities 
within the descriptions of the 
games, a Teaching Activity Library 
with over 85 activities created by 
a team of educators extends the 
learning. The activities can be 
sorted and filtered by concept and 
grade.
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Setting Up and Managing a Classroom
Zorbit’s Math Adventure offers full support 
in getting you and your class started, 

including how to set up, manage, and edit classes, 
launch the games, and log in students. The latest 
information is provided on the following website: 
support.zorbitsmath.com 

 HOW TO GET STARTED 
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Before Playing the Games 
• It is beneficial to work with fast 

images of dot configurations in 
the classroom. The configurations 
can be made on paper plates with 
bingo dabbers or created on slides so they 
can be projected onto a screen. Briefly show 
the fast images, take them away, and then 
have students discern how many dots were 
displayed. It is important to ask questions so 
they can communicate their strategies to one 
another. 

• Students should also have previous experience 
with creating quantities using ten frames. 
For example, they can use them to compose 
numbers up to 20. These can also be used as 
fast images. 
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Descriptions of the Games
PLANET ONE: New Beeland—
Counting, Composing and 
Decomposing Quantity, 
Comparing and Ordering Numbers

Narrative Summary: Zorbit, Zoe, and 
Serena have just landed on New Beeland, 
a planet filled with bees! Their leader, 
Queen Wenbee, needs some assistance in 
organizing her new hive. Students help the 
queen and her bees collect nectar, pollinate 
flowers, and get honey production back up 
and running!

Math Concept: Subitizing
Games

• Match the Rocks

• Busy Bees

What About the Math?
Very young children can subitize, or quickly recognize 
how much is in a small collection of objects. They 
are perceptually subitizing when they instantly “see” 
how many there are, usually in sets up to four or five 
(Clements & Sarama, 2009). For example, the four dots 
on a die are immediately interpreted as four without 
counting them individually. Students are conceptually 
subitizing when they see parts and mentally combine 
them to create the whole. Six counters on a ten frame 
are interpreted as five and one more. Counting and 
subitizing are now linked in the process. Counting 
on also plays a significant role. Students who have 
anchored five can count on from that amount rather 
than count each item in the groups separately. This 
is a significant step and forms the basis for learning 
addition and subtraction. 



Game: Match the Rocks

How to Play the Game
• A wall of rocks has blocked the bees’ path 

and the only way to break through is to 
find matching rocks. Students match visual 
representations of quantities to the symbolic 
numerical representations. In the earlier 
levels, students are perceptually subitizing, 
as they match quantities represented in dot 
configurations to numerals up to five. 

• In later levels, students are working with 
larger amounts that are represented in ten 
frames. Students are conceptually subitizing by 
immediately identifying groups of five and then 
visually combining them with the remaining 
dots to create the total. 

Beneficial Features
• A variety of dot configurations are used to 

represent the quantities so students gain 
flexibility in their subitizing skills.
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a small group of students. As they explain, 
offer language to support their thinking, such 
as five and ten being friendly numbers and 
using one more and one less as strategies. 

Reinforcing and Extending the Learning
• While doing subitizing activities, 

ask students how much one more 
or one less than the visual image 
might be and what it might look like. 
This encourages students to retrieve and then 
mentally manipulate visual images, thereby 
exercising their spatial working memory. 

• Once the visual images have been shown and 
are out of sight, have students reproduce them 
using concrete materials. This helps them 
internalize the images. 

• Show students larger quantities and have them 
estimate how many items might be in the set. 
As a class, share their various strategies and 
how they mentally grouped the objects in order 
to estimate a total.

• Have students make their own dot 
configurations (e.g., dots on a paper plate) and 
take turns flashing them and then guessing the 
amounts that are represented. Discuss which 
configurations were easiest to figure out. 

Game: Busy Bees

How to Play the Game
• Students identify various quantities as some 

bees fly out in a certain configuration and then 
disappear. By having the bees appear for only a 
short time, students are encouraged to subitize 
rather than count the individual bees. 

• In the earlier levels, students are shown small 
quantities of bees in different formations (up to 
five) and then choose the matching numeral. 

• As the levels progress, bees are presented 
in ten frames so students can conceptually 
subitize. They can practise anchoring five and 
counting on or anchoring ten and counting 
backwards.

Beneficial Features
• There is no pressure to work quickly. If the 

students choose the incorrect numeral, the 
bees return so students can try again. 

Assessment
• After students have played the games, ask them 

to share their strategies for determining the 
amounts. This can be done individually or with 
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Math Concept: Counting
Games

• Flower Chart Puzzle

• Honey Maze

• Flight of the Bumblebee

What About the Math?
Children learn to count at an early age. At first, they 
recite a string of words spoken in a singsong manner. 
As children engage in counting objects and actions 
in their everyday lives, the words take on meaning. 
They learn to say one number word as they tag each 
object once and only once, and acquire cardinality 
when they realize that the last word spoken indicates 
the total quantity in the set. Students have mastered 
conservation of number when they know that the 
total number in a set will remain the same, whether 
they are organized in a long line or piled together. As 
quantities get bigger, students appreciate the value 
in grouping objects into equal sets and then skip 
counting to find the total. These hands-on activities 
help students develop meaning in the counting 
sequence. 

Students also need to connect these visual 
representations to the quantities represented in 
numeric form. As they explore our base-ten system, 
students see the number patterns that can help  
them count with efficiency. To ensure that students 
truly understand the sequence, it is important that 
they can count from any starting number, rather than 
always beginning at zero. Research indicates that 
children who can count on from any number are more 
successful on all number tasks (Clements & Sarama, 
2009).

Before Playing the Games
• Students require many 

experiences with counting using a 
variety of concrete materials (e.g., 
counters, snap cubes, coloured tiles, Popsicle 
sticks) so they gain deeper understanding of 
how the sequence builds by one in quantity. 

It is important to have students group and 
count sets of objects so they can visually see 
that groups of five increase faster in quantity 
than groups organized in pairs. After these 
hands-on experiences, students need to connect 
the written numeral forms of the numbers 
to the sets they have created. Making these 
connections explicit is critical so students have 
a mental image of what is happening when 
they skip count with the quantities represented 
in numeric form. Using a classroom number 
line, calendar, and hundreds chart on a daily 
basis can reinforce these concepts. 
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Game: Flower Chart Puzzle

What About the Math?
Connecting visual and numerical representations of 
quantity can be challenging, especially with our base-
ten system since a two in the tens column actually 
represents 20. Number charts support students in 
this transition since they make the number sequence 
visible. If comparing two numbers, for example, 
students can visually see how many numbers are 
in between, giving them a sense of the magnitude 
of the numbers in relation to each other. Number 
charts are also beneficial for skip counting since their 
organization highlights number patterns. Students 
can adeptly predict the next number in a sequence. 
The charts also highlight how counting forward and 
backwards actually “undo” one another. 

How to Play the Game
• Flowers with numbers are organized into a 

chart with rows of five or ten, making number 
patterns visually evident. Students fill in the 
missing numbers in a series by choosing 
possibilities on the screen and dragging them 
into their correct position. 

• As students play, more rows of ten are 
introduced so students can visually see how 
the number patterns continue 
throughout the counting 
process. 

• In advanced levels, students 
count by twos, fives, and 
tens.

• Students also count and skip 
count backwards. 

• While this game mainly focuses on recognition 
of the next number in the counting series, it 
is advantageous to have students count aloud 
while working so they hear themselves saying 
the sequence. 

Beneficial Features
• If students click on the number choices, they 

are read aloud, so students can connect the 
written numerals to their spoken names. 

• The beginning numbers in a series vary 
so students need to count on from various 
amounts, rather than always starting at zero. 
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Beneficial Features
• As students make their choice, the number 

is orally read so students can also hear the 
counting sequence as it progresses. 

Game: Honey Maze

How to Play the Game
• Students help bees travel through a honeycomb 

maze by selecting the next numbers in a 
counting sequence. Students are given a choice 
of numbers to click on as they progress through 
the maze, requiring them to mentally visualize 
the pattern and then select the next number. 

• As the levels progress, the maze 
becomes more complex. Students 
skip count by ones, twos, fives, 
and tens, both forward and 
backwards.

• The starting point in the counting 
sequence varies, encouraging 
the students to count 
on rather than always 
counting on from 
zero. 



Game: Flight of the Bumblebee

What About the Math?
The number line is an excellent tool for displaying 
the number sequence and the increase or decrease 
in quantity while counting forward or backwards. 
With skip counting, it spatially reveals how many 
numbers are being skipped over with each count. It 
is also visually evident that counting forward creates 
a pattern that increases in magnitude from left to 
right, while counting backwards results in diminished 
quantities and the sequence moving from right to left. 

How to Play the Game
• Students help Zorbit select the next number 

in a sequence that is represented on a number 
line. Zorbit, mounted on the back of a flying 
bee, manoeuvres around flying numbers to hit 
the one that is next in the number sequence. 
The number falls into place on the number line 
to extend the sequence. Students then search 
for the next number to knock down onto the 
number line. 

Beneficial Features
• The hash marks on the number line increase by 

one so students can see that counting by fives 
increases more rapidly than counting by ones.

• There is no time pressure if the student misses 
the correct number. The number will reappear. 

• The number lines have different starting points 
so students need to be able to count on from 
various amounts.

• When counting backwards, the sequence 
progresses from right to left. 

Assessment
• After playing the game, have students orally 

count by ones, twos, fives, or tens to ensure 
that they can not only recognize the next 
number in a sequence, but can recall them, 
too. 

• Have students count from various starting 
points to see whether they have just 
memorized the sequence from zero or actually 
understand how the sequence progresses.

Reinforcing and  
Extending the Learning 

• Have students plot 
their skip counting 
from Flower Chart Puzzle or 
Honey Maze onto a number 
line. This allows students to 
“see” how many numbers 
are repeatedly skipped over 
in a sequence, and spatially 
understand that counting by 
fives can be more efficient than 
counting by twos since more 
distance is covered with less 
numbers being counted.

• Have students find things that 
they can skip count in the 
classroom (e.g., the numbers on 
the clock by fives, the number 
of legs on a chair by twos or by 
fours, etc.). 
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Math Concept: Composing  
and Decomposing Numbers
Games

• Honey Pot Addition

• Count Up!

What About the Math?
Being able to compose and decompose numbers 
in a variety of ways reflects good understanding 
of quantity and part-whole relationships within 
numbers. As young children create sets of objects and 
take them apart, they learn all preceding numbers 
included in that number. For example, within four 
there is also three, two, and one. This is known as 
hierarchical inclusion and is based on the fact that 
the number sequence grows by one with each count. 
Being able to compose a six and a four to make a unit 
of ten, or decompose 37 into three tens and seven 
ones, is critical to understanding our place value 
system. Composing and decomposing numbers also 
supports the understanding of many of the strategies 
we use when performing operations while problem 
solving. 

Before Playing the Games
• It is helpful if students have created numbers in 

various ways using concrete materials and ten 
frames. 
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Math Concept: Composing  
and Decomposing Numbers
Games

• Honey Pot Addition

• Count Up!

What About the Math?
Being able to compose and decompose numbers 
in a variety of ways reflects good understanding 
of quantity and part-whole relationships within 
numbers. As young children create sets of objects and 
take them apart, they learn all preceding numbers 
included in that number. For example, within four 
there is also three, two, and one. This is known as 
hierarchical inclusion and is based on the fact that 
the number sequence grows by one with each count. 
Being able to compose a six and a four to make a unit 
of ten, or decompose 37 into three tens and seven 
ones, is critical to understanding our place value 
system. Composing and decomposing numbers also 
supports the understanding of many of the strategies 
we use when performing operations while problem 
solving. 

Before Playing the Games
• It is helpful if students have created numbers in 

various ways using concrete materials and ten 
frames. 

Game: Honeypot Addition

What About the Math?
Students compose whole quantities by selecting parts 
that will equal the total. In the earliest levels, there 
is one dot per honeycomb. In this pictorial approach 
to counting, students can click on the honeycombs 
while they count, kinesthetically using one-to-
one correspondence. In more advanced levels, dot 
configurations are used so students can apply their 
subitizing skills. They can also practise unitizing 
by seeing one honeycomb as one unit of five, for 
example, but also representing five individual units. 
A significant strategy that students can practise while 
playing the game is counting on from the largest 
number, rather than counting every item in both 
sets individually. This is especially important when 
working with groups of tens and ones in order to 
compose and decompose two-digit numbers. 

How to Play the Game
• Each honeycomb cell in the hive represents a 

quantity. Students select various cells that will 
combine to equal the number printed on the 
honey jar. 

• Students can apply different strategies to 
compose quantities, such as adding one more, 
creating doubles, or counting on from the 
biggest amount. They can also combine more 
than two units to create the total. 

• In later levels, students get an 
early introduction to place value as 
ten frames are now visible in the 
honeycombs to represent quantities 
of tens and ones. 

Beneficial Features
• As students create the specified 

quantities, they are linking the 
values that the numerals represent 
to a visual image that clearly shows 
its value.



Game: Count Up!

What About the Math?
This game deals with creating numbers using tens and 
ones. The features of the game encourage students 
to choose groups of ten in one selection rather than 
choosing ten ones individually. This helps students 
to unitize ten and to count by tens with larger sets, 
as well as to count on. It also supports understanding 
of place value. 

How to Play the Game
• Students compose a given quantity by filling 

in empty circles that are arranged in groups of 
fives or tens. Students can choose to fill in each 
of the dots individually, or they can fill in a 
whole ten-row at a time by clicking the last dot 
in the row. 

• Students can count by tens and then count on, 
rather than having to count every dot, in order 
to reach their total.

Beneficial Features
• Being able to fill in full groups of ten in one 

click encourages a wide variety of strategies for 
composing quantities. For example, to make 
18, students can fill in 18 dots individually, or 

one row of ten and then eight ones, or two rows 
of ten and then take two dots away. Students 
can also exercise their spatial skills by mentally 
visualizing how much of a row an amount may 
occupy. For example, to make six, they can use 
their visual benchmark of one-half to determine 
where five would be and then click on one dot 
to the right of that place. 

Assessment
• After students have played the games, gather 

a small group together to share their strategies 
for composing and decomposing numbers. Ask 
questions such as:

 -  What strategy did you use to create your 
number?

 -  What other strategy could you have used?

 -  How could you make two less than your total 
of 21?

Reinforcing and Extending the Learning 
• Challenge students to work in 

pairs and find as many ways 
as possible for creating a certain 
quantity (e.g., 6 could be 3 and 3 or 1 and 5 or 
2, 2, and 2). Challenge students to prove that 
they have found all combinations. 

• Challenge students to compose a 
quantity like 12 or 24 by creating 
equal groups. Give them the same 
challenge for numbers like 13, 17,  
and 19.
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PLANET TWO:  
Space Port—Operations  
and Equality

Narrative Summary: Space Port is the 
biggest port in the universe! But its director 
is missing! Students lend a hand and help the 
port stay organized by loading up rockets, 
picking packages off a chaotic conveyor belt, 
and balancing cargo lifts. They also have to 
look for clues for the missing director.

Math Concept: Equality

Game: Cargo Balance

What About the Math?
Students in elementary school often struggle with 
what the equal sign means. They frequently perceive 
it as meaning “and the answer is,” rather than the 
sign that establishes a relationship between two equal 
quantities. To further this confusion, students are 
often only shown equations with the unknown on the 
right-hand side. Computing statements like 4 + 5 = 
___ + 3 often elicit answers like 9 rather than trying 
to create equivalent expressions on either side. Math 
curricula for primary students support conceptual 
understanding of equality by recommending the 
use of concrete scales or spatial visuals, which 
depict balancing quantities. In this way, students 
can visually “see” how equivalence can be achieved 
through compensation. For example, in the above 
equation, if you take 1 away from the 4 and give it 
to the 5, you now have 3 and 6, which reveals that 
the unknown on the right side must be 6. This type 
of solution encourages spatial reasoning and helps 
students to create mental images for what they are 
doing when solving equations. 

Before Playing the Game
• It is best if students have had experience with a 

pan balance and understand that the pan with 
the heavier mass will be lower than the other 
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PLANET TWO:  
Space Port—Operations  
and Equality

Narrative Summary: Space Port is the 
biggest port in the universe! But its director 
is missing! Students lend a hand and help the 
port stay organized by loading up rockets, 
picking packages off a chaotic conveyor belt, 
and balancing cargo lifts. They also have to 
look for clues for the missing director.

Math Concept: Equality

Game: Cargo Balance

What About the Math?
Students in elementary school often struggle with 
what the equal sign means. They frequently perceive 
it as meaning “and the answer is,” rather than the 
sign that establishes a relationship between two equal 
quantities. To further this confusion, students are 
often only shown equations with the unknown on the 
right-hand side. Computing statements like 4 + 5 = 
___ + 3 often elicit answers like 9 rather than trying 
to create equivalent expressions on either side. Math 
curricula for primary students support conceptual 
understanding of equality by recommending the 
use of concrete scales or spatial visuals, which 
depict balancing quantities. In this way, students 
can visually “see” how equivalence can be achieved 
through compensation. For example, in the above 
equation, if you take 1 away from the 4 and give it 
to the 5, you now have 3 and 6, which reveals that 
the unknown on the right side must be 6. This type 
of solution encourages spatial reasoning and helps 
students to create mental images for what they are 
doing when solving equations. 

Before Playing the Game
• It is best if students have had experience with a 

pan balance and understand that the pan with 
the heavier mass will be lower than the other 

pan. If the two sides have the same mass, the 
pans will be balanced. 

How to Play the Game
• There is a balance scale on the screen, and a 

weight labelled with a numeral is put on one 
side of the scale. Students choose from several 
weights and drag them onto the other side of 
the scale to create a balance. In some cases, 
there is more than one solution. The unknown 
sometimes appears on the right side, and at 
other times, it is shown on the left. 

Beneficial Features
• In the earlier levels, students can experiment 

with the balance to see how far the scale 
moves when various quantities are put on the 
balance scale.

• Students first work with dot configurations so 
they can visually see how three dots and four 
dots can be balanced with two dots and five 
dots by mentally imagining one of the dots 
moving from the three to the four. 

• Later in the game, students work with numerals 
and must commit to their solution before 
clicking the confirm button and seeing how the 
scale adjusts. 

Assessment
• Have students explain in their own words and 

through an example what equal means. 

• Give the student an equation, such as 7 + 2 
= ___ + 5. Ask the student how it was solved 
and to draw a picture of what the equation 
represents. 



• Have students solve a simple problem like, 
“How many steps will it take you to get to 8?” 
by physically moving along a hundreds carpet or 
number line on the floor. The actual movement 
will help them realize that it is the steps they 
take that count as units and not the numbers 
themselves.

How to Play the Game
• Students are presented with a truck on one 

position on the number line and its cargo 
on another spot. Students choose from the 
options (e.g., +2 or +3) how many spaces the 
truck must move, either forward (addition) or 
backwards (subtraction) to pick up its cargo. 
Once the students make their selection, the 
truck hops one space at a time to verify the 
answer. Since the truck is already on the first 
value, it encourages students to count on rather 
than count both amounts separately. 

Beneficial Features
• As the truck hops from number to number, 

students can “see” the spaces being counted, 
rather than the numbers. 

• Addition is spatially represented as moving to 
the right with amounts getting larger. Similarly, 
subtraction is represented as moving to the 
left or backwards to represent values that are 
getting smaller. 

• This spatial activity is excellent for helping 
students develop their own mental number line 
so they can perform addition and subtraction 
questions by imagining the movement of the 
truck. 

Reinforcing and Extending  
the Learning

• With a pan balance, students 
can use uniform weights, such as 
snap cubes, to balance a certain object on the 
other side. Have students estimate how many 
cubes may be necessary before actually placing 
them on the scale. This activity helps students 
realize that balancing mass is actually creating 
equality and connects the measurement and 
algebraic concepts. 

• Challenge students to find all of the 
combinations that will balance a certain 
number, such as ten. Have them share 
their strategy and prove how they know all 
combinations have been found. 

Math Concept: Adding and 
Subtracting on a Number Line

Game: Load ‘Em Up

What About the Math?
Number lines are excellent tools for comparing and 
ordering numbers and representing skip counting. 
Initially, they can be challenging for performing 
addition and subtraction since students need to 
perceive quantity as a distance and realize that it 
is the spaces in between the numbers that count 
as movement and not the numbers themselves. It 
is important that students learn to pay attention to  
the beginning and end points on the number line and 
realize that the distances between hash marks are 
equal. 

Before Playing the Game
• Ensure that students have had 

experiences with number lines. 
Initially show students a line with 
endpoints and some numbers and have them 
determine the missing numbers in between. 
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Assessment
• Observe students as they solve simple addition 

and subtraction problems on the number line. 
It is best to give them a context so they can 
make meaning out of the operation. Can they 
successfully locate the first number? Do they 
know to count the spaces and not the numbers? 
Do they know whether to move left or right? Do 
they know what the answer represents?

Reinforcing and Extending  
the Learning

• Have students create their own 
number lines from 0 to 10. Through 
the process, students must figure out a way to 
ensure that the numbers are equally spaced 
and that no numbers are missing. 

• Give students expressions like 3 + 4 to solve 
using the number line. This presents an extra 
challenge since they must establish where the 
first number belongs and then add on more 
spaces from there. 

Math Concept: Adding and 
Subtracting With Unknown in 
Different Positions

Game: Conveyor Chaos

What About the Math? 
Students can experience confusion in understanding 
addition and subtraction if they have only been 
exposed to questions that have the unknown on the 
right side of an equal sign. Once students understand 
that the equal sign indicates a balance on either side, 
they can better interpret what they are supposed to 
find. Clements & Sarama (2009) recommend using 
different problem structures and introducing them 
in order of difficulty, starting with result unknown 
problems (5 + 4 = ___) followed by change unknown 
problems (5 + ___ = 9) and then start unknown 
problems (___ + 4 = 9). It is helpful to give students 

a context so students can create meaning (e.g., 5 + ___ 
= 9; Jay had five cookies. He baked some more and 
now has nine. How many did he bake?). 

Before Playing the Game
• Students need to be exposed to the addition, 

subtraction, and equal signs and know what they 
represent. Since these are conventions used in 
mathematics, they can be explicitly taught. The 
actual operations of addition and subtraction can 
be learned through problem solving. 

How to Play the Game 
• In Conveyor Chaos, an equation with an 

unknown is presented and students choose the 
piece of cargo on the conveyor belt that has the 
correct solution on it. The cargo machine sucks 
up the box if the solution is correct. In earlier 
levels, dot configurations are used so students 
can visually balance amounts across the equal 
sign. Students then work with a combination of 
dots and numerals and finally focus on just the 
numerals. The position of the unknown varies 
from either being on the right- or the left-hand 
side of the equal sign. In later levels, change 
unknown and start unknown questions are 
presented. 

Beneficial Features
• The equations are spoken to the students 

(e.g., what equals three plus four?) and can be 
repeated if the students click on them. 

• There is no pressure to quickly solve the 
equations. If the correct answer floats by on the 
conveyor belt, another one will soon appear.
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Math Concept: 
Addition and 
Subtraction 
Reinforcement

Game: Cargo Cleanup

What About the Math?
Once students have engaged in 
addition and subtraction questions 
with concrete materials, it is important that 
they connect these visuals to written numeric  
expressions and the symbols of addition and 
subtraction. Students learn math facts best when 
presented and practised by strategy. For example, 
students may first understand “one more and one 
less” problems by thinking of the number following 
or preceding a number. Next, they may learn their 
doubles facts and then learn one more or one less 
after that. Students also need to see the connection 
between addition and subtraction so it is beneficial to 
work with fact families. 

Before Playing the Game
• Students need to be exposed to the addition, 

subtraction, and equal signs and know what they 
represent. Since these are conventions used in 
mathematics, they can be explicitly taught. The 
actual operations of addition and subtraction can 
be learned through problem solving. 

How to Play the Game
• Students match addition and subtraction 

expressions to their correct sums and 
differences. Domino configurations are used in 
the addition expressions in the early levels. This 
is especially helpful so students can see a visual 
representation of what is being added together. 
This helps students apply strategies such as 
doubles, since they can see the two identical 
groups and then skip count to find the answer. 

As the levels become more complex, students 
are matching expressions in numeric form to 
their answers and can apply the strategies that 
were reinforced in the earlier levels. 

Beneficial Features
• The math facts are presented by strategy, 

such as plus or minus one, plus or minus 
two, doubles, or adding or subtracting zero. 
Learning by strategy helps to reinforce 
conceptual understanding of the operations of 
addition and subtraction.

Math Concept: Composing 
Quantities With Tens and Ones

Game: Ready for Takeoff

What About the Math?
Understanding place value requires many experiences 
with counting and sorting concrete materials, 
physically grouping ten individual items together and 
understanding that the group of one represents ten 
units. If two-digit numerals are introduced too early 
and students have not had these concrete experiences, 
they can struggle with understanding that a three in 
the tens column, for example, represents 30. This 
can lead to difficulty with not only understanding the 
quantity of two-digit numbers but also performing 
operations. 
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Before Playing the Game
• Have students engage in activities 

that allow them to count and sort 
sets into groups of ten. Students can 
play an estimation game. They can take two 
handfuls of snap cubes, estimate how many 
they have, and then sort them into groups of 
tens and ones to count. They can repeat this 
activity with smaller items, such as beans. 
Discuss how their estimation changes with 
items that vary in size. 

How to Play the Game
• A spaceship hovers over cargo boxes labelled 

with either tens or ones, ready to pick up the 
precise amount. Students select containers so 
their total equals the amount written on the 
spaceship. 

• In the early levels, only values of one appear, 
allowing students to establish one-to-one 
correspondence as they choose each number to 
create the total.

• As each cargo box is chosen, a corresponding 
number appears in an equation that continues 
to be built with each selection. When the 
correct total is reached, the cargo boxes go into 
the spaceship and it flies away. 

• For some challenges, students 
are required to choose more 
than two cargo boxes, exposing 
them to expressions that can be 
comprised of more than two 
addends (e.g., 3 + 2 + 1 = 6). 

• In later levels, cargo boxes 
represent tens and ones. As students create 
two-digit numbers, they practise skip counting 
by ten and then counting on to the desired 
values using ones.

Beneficial Features
• The numbers in the equation appear in the 

order in which they are chosen so students 
can see the connection between the visual 
representation and its numerical representation 
in the number sentence. 

Assessment
• After playing the game, ask students what their 

strategies were. Pay attention to whether they 
counted the tens or the ones first. 

• Challenge students to make a collection that 
contains 42 items and observe whether they 
still count by ones or whether they put the 
objects into groups of ten. Ask students how 
many items they would have if ten more were 
added. Ask them about their strategy. 

  Reinforcing and Extending  
the Learning

• Have students represent 
one quantity in more than 
one way using pictures. They can 
create equations to match each pictorial 
representation. 

As the levels become more complex, students 
are matching expressions in numeric form to 
their answers and can apply the strategies that 
were reinforced in the earlier levels. 

Beneficial Features
• The math facts are presented by strategy, 

such as plus or minus one, plus or minus 
two, doubles, or adding or subtracting zero. 
Learning by strategy helps to reinforce 
conceptual understanding of the operations of 
addition and subtraction.

Math Concept: Composing 
Quantities With Tens and Ones

Game: Ready for Takeoff

What About the Math?
Understanding place value requires many experiences 
with counting and sorting concrete materials, 
physically grouping ten individual items together and 
understanding that the group of one represents ten 
units. If two-digit numerals are introduced too early 
and students have not had these concrete experiences, 
they can struggle with understanding that a three in 
the tens column, for example, represents 30. This 
can lead to difficulty with not only understanding the 
quantity of two-digit numbers but also performing 
operations. 
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PLANET THREE: Dinotopia—
Geometry, Patterning, Fractions

Narrative Summary: A tribe of cave 
people are tired of living in the desert, and 
they want students’ help! The leader wants 
to lead his people into the lush jungle. Along 
the way, students will have to build bridges 
and landmarks, and navigate by the stars.  
But they must also look out for some 
interesting dinosaurs along the way. 

Math Concept:  
Spatial Language

Game: Time to Wake Up

What About the Math?
Research indicates that young children whose 
parents consistently use spatial language in 
conversations with them have stronger spatial 
reasoning skills. Asking children to locate an object 
that is under the chair or beside the door, helps to 
develop their ability to navigate and understand 
our spatial world. The children are also more likely  
to use spatial language in their conversations. In 
math, spatial language plays a prominent role. 
For example, it is used to describe and compare 
dimensions in measurement and the names of 
shapes and how their positions can be transformed. 
Educators can help to develop spatial language by 
introducing terms as students engage in play-based 
activities involving spatial materials. Students can 
also play games that reinforce the language. 

Before Playing the Game
• Play games like Simon Says, 

which involves following 
positional language. 

How to Play the Game
• Students must find the correct cave, among 

several caves and landmarks, in order to 
wake up the sleeping cave people inside. 
Students find the cave by following spoken 
directions such as “next to” or “under,” which 
describe its location relative to the landmarks. 
Corresponding written directions are also 
displayed that use both words and pictures that 
match the landmarks. 

• As the levels progress, new vocabulary, such 
as farthest or nearest and to the left of or to the 
right of is introduced. 

• To further challenge students, advanced levels 
require students to locate an object based on 
two directions. For example, students find a cave 
that is “next to a waterfall and below a tree.”

Beneficial Features
• Students can click on the written directions at 

any time to have them read again.

• This also helps students learn simple 
vocabulary by hearing it spoken and linking it 
to a visual. 

• This game is excellent for English Language 
Learners and helps them to connect spoken 
language to visuals as well as to written text. 

Assessment
• Give students some oral instructions to follow 

using the language in Zorbit’s, for example, 
“Put the ball under the chair. Give the ball to 
the person on your right-hand side.” Observe 
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how students respond to the instructions. 
Gradually increase the number of instructions 
to two or three.

Reinforcing and Extending the Learning
• Barrier games allow students to 

express positional language as they 
give directions, and receive them to 
follow an instruction. Two students sit side by 
side with a barrier in between them. They can 
each have the same picture or map in front of 
them. One student instructs the second student 
to put blocks or counters on various places 
on the picture by using positional language, 
such as, “Put the red counter under the table.” 
After giving several instructions, the barrier is 
removed and students compare whether their 
configurations on the picture are the same. 

• Variation: One student gives instructions on 
how to build a figure out of snap cubes, and 
the other one follows the directions without 
seeing what the first student’s figure looks like. 

• It is helpful if students sit beside each other 
rather than across from each other to avoid 
confusion if the terms left or right are used. 

Math Concept:  
Two-Dimensional Shapes and 
Their Properties
Games:

• Picky Pterodactyl

• Dino Trouble

What About the Math?
The geometry games reinforce the first levels of the 
van Hiele Theory of Geometric Thought (Van de Walle 
& Lovin, 2006). In Level 0, known as Visualization, 
students identify a shape based on how it “looks” 
overall. For example, “It is a square because it looks 
like a square.” As students investigate more and more 
shapes, they gradually move to Level 1, Analysis, 
when students start seeing shapes as belonging to 

groups of shapes based on similar properties. Through 
exploration, students also learn to distinguish 
between non-defining attributes, such as colour, and 
those properties that are required to be classified as 
a certain shape. To help with this process, students 
need to be exposed to non-traditional shapes, such 
as a variety of hexagons, so they can visually see 
that any shape with six straight sides and six vertices 
meets the definition. In the game, shapes are often 
oriented differently so students realize through their 
exploration that orientation is not a defining property. 

Before Playing the Games
• Have students sort attribute blocks 

in several ways. Challenge them to 
use a secret sorting rule and then 
have their partners figure it out. Through their 
sorts, introduce descriptive language such as 
sides, vertices (or corners), thick, and thin. Also 
discuss whether orientation changes a shape. For 
example, ask whether two triangles are different 
if one is upside down. Have them reason 
through this question and prove their response. 

Game: Picky Pterodactyl
How to Play the Game

• Zorbit is flying on a pterodactyl as pieces of 
fruit, in several different shapes, are flying by 
him. Students help Zorbit identify and select 
the shapes that meet specified categories so 
they can be fed to the pterodactyl’s baby. For 
example, students may have to catch all of the 
triangles from the shapes that are flying by. 
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Beneficial Features
• Many non-traditional examples of shapes are 

included, as well as shapes that are oriented 
differently. This helps students discern which 
are defining properties and which are attributes. 

• As students select the shapes, they align at the 
bottom of the screen so the set of objects and 
the properties they share can be easily seen. 

Game: Dino Trouble

How to Play the Game
• Students feed dinosaurs differently 

shaped fruit using a slingshot. Two or 
three dinosaurs appear, each labelled 
with a different shape property. 
Students decide which dinosaur 
matches the properties of their shape 
and sling the fruit into the dinosaur’s 
mouth.

Beneficial Features
• While students choose shapes that match a 

property in Picky Pterodactyl, they are selecting 
the property that defines their shape in Dino 
Trouble. This requires students to look closely 
at the shapes’ properties, thereby helping 
them formulate their own definitions of two-
dimensional shapes. 

Assessment
• Ask students to sort a collection of shapes by 

their names (e.g., rectangle, triangle, hexagon). 
Do they consider just the traditional shapes, 
like equilateral triangles, or do they realize that 
a scalene triangle or an upside-down isosceles 
triangle belong to the family of triangles? Do 
they use geometric and spatial language while 
describing their sorting rules?

• Have students sort shapes according to their 
own rule and then explain their thinking. 
Can they identify and name various attributes 
and properties? Can they justify why they put 
certain shapes into the defined categories?

Reinforcing and Extending the Learning
• Using pattern blocks, students 

create a design according to 
certain specifications. For example, 
their design must include two hexagons, two 
trapezoids, and five triangles. Students can work 
in small groups, with each person individually 
creating a design. They can compare their 
creations and then collaboratively decide other 
ways in which the design could be made.

Math Concept: Composing 
Two-Dimensional Shapes

Game: Leave a Landmark

What About the Math?
Frequently, the main focus of geometry instruction 
is on sorting and naming shapes. Research indicates 
that educators should be paying more attention to the 
dynamic nature of geometry and the application of 
spatial reasoning in problem solving. This includes 
being able to visualize shapes and mentally compose, 
decompose, and transform them. In order to do this, 
students need to see shapes within other shapes and 
recognize that changing a shape’s orientation does not 
change its properties. Students need many hands-on 
experiences with various shapes and figures, as well 
as visualization activities, to become more proficient 
at composing and decomposing objects as well as 
numbers. 
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Before Playing the Game
• Students can cover 

various shape outlines 
with pattern blocks. Some 
outlines may have the internal 
lines that define the shapes, while 
others do not. Encourage students 
to visualize what shapes fit into the 
outline first before actually putting 
the blocks in place. 

How to Play the Game
• Students compose landmarks by filling in an 

outline with a variety of shapes. This requires 
students to first visualize what shapes may fit 
into the outline and then test their conjectures 
by putting the shapes in place. 

Beneficial Features
• There are often several combinations for the 

students to choose from as they compose new 
shapes, thereby stimulating creative problem 
solving. 

• In later levels, the shapes can be rotated. 
Students can first imagine what a shape 
would look like by mentally 
rotating it, and then decide 
whether it would fit into 
a part of the puzzle. 

Assessment
• Observe students as 

they cover a shape 
outline with pattern 
blocks. Do they start 
with the bigger pieces? 
Do they rotate the shapes 
so they fit? Do they 
follow a strategy (e.g., 
building from a corner), 
or do they use trial and 
error? 

Reinforcing and Extending the Learning
• Using pattern blocks, students 

create a design according to 
certain specifications. For example, 
their design must include two hexagons, two 
trapezoids, and five triangles. Students can work 
in small groups, with each person individually 
creating a design. They can compare their 
creations and then collaboratively decide other 
ways in which the design could be made.

Math Concept: Composing 
Two-Dimensional Shapes

Game: Leave a Landmark

What About the Math?
Frequently, the main focus of geometry instruction 
is on sorting and naming shapes. Research indicates 
that educators should be paying more attention to the 
dynamic nature of geometry and the application of 
spatial reasoning in problem solving. This includes 
being able to visualize shapes and mentally compose, 
decompose, and transform them. In order to do this, 
students need to see shapes within other shapes and 
recognize that changing a shape’s orientation does not 
change its properties. Students need many hands-on 
experiences with various shapes and figures, as well 
as visualization activities, to become more proficient 
at composing and decomposing objects as well as 
numbers. 

Reinforcing and Extending the Learning
• Challenge students to cover shape 

outlines with the least or the most 
amount of pieces. 

• Describe a shape made out of pattern blocks 
and have students visualize what it looks like. 
For example, give the following instructions: 
“There is a yellow hexagon in the middle. 
There are green triangles on all six sides.” 
Discuss what students visualize. Have them 
build the shape to see if their visualization is 
correct. 

• Describe a configuration made out of snap 
cubes and have students visualize it. Then 
have them mentally rotate it so it is upside 
down. Ask what they visualized and have them 
build it.

NOTE: Three-dimensional geometry is not covered 
in Zorbit’s Math Adventure since it cannot be 
represented in a virtual world as well as it can in 

the real world. Students live in a 3-D world and 
can draw from these experiences to understand 
attributes and properties of objects. It is important 

that students have opportunities to build with a 
variety of 3-D objects, such as large and small 
blocks or found objects. There are several 
activities involving three-dimensional geometry 
in the Teaching Activity Library. 
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Math Concept: Identifying and  
Extending Geometric Patterns
Games

• Pattern Platformer

• Constellation Navigation

What About the Math?
According to Doug Clements, patterning “is the 
search for mathematical regularities and structures” 
(Clements & Sarama, 2009, p. 190). As we identify 
patterns, or the repeating regularities, we are bringing 
sense and organization to situations, allowing us to 
make generalizations and predictions. Young children 
usually begin with repeating patterns. Research 
indicates that young children can copy patterns, but 
find extending patterns much more of a challenge. 
Students need exposure to various repeating patterns 
so they can identify the core, or the smallest repeating 
part, and then extend the pattern. Marian Small 
(2009) recommends showing students at least three 
full repetitions to help them identify the core. She also 
recommends describing patterns with letter codes 
(e.g., ABAB, AABB) so students can recognize that 
two patterns that look quite different can actually be 
following the same pattern rule. 

Before Playing the Games
• Use musical and rhythmic 

repeating patterns. Demonstrate a 
snapping and clapping pattern and have 
students repeat it. Over time, students can 
create their own rhythmic patterns and have 
their peers repeat them.

• Students can create their own patterns using 
pattern blocks, snap cubes, or attribute blocks 
and have their partners state their pattern rule 
and extend it. 

Game: Pattern Platformer

How to Play the Game
• Students are challenged to construct a bridge 

across a chasm by interpreting the pattern in 
the partially built section and extending it. 
The building blocks have different shapes of 
various colours, and the pattern repeats using 
one of these attributes at a time. 

• Pattern types move from ABAB and ABB 
patterns, to various patterns containing three 
elements.

• In later levels, students are exposed to 
growing or shrinking number patterns, 
which reinforce the skip counting 
students encounter in New Beeland. The 
rule is given and students must extend 
the pattern to complete the bridge. For 
example, they may need to count by 
twos, but the beginning point could vary, 
such as starting with two or one. 

Beneficial Features
• In the early levels, students are shown 

the core, while in later levels, students 
must determine the core on their own. 

34          Zorbit’s Math Adventure Teacher’s Guide: Grade One



Game: Constellation Navigation

How to Play the Game
• Students interpret a given repeating geometric 

pattern in the sky and then kinesthetically 
connect other shapes in the sky to extend the 
pattern. Shapes are not in order so students 
must go looking for the next match. 

Beneficial Features
• The kinesthetic action of joining the shapes 

helps students internalize the pattern structure. 

Assessment
• In order to assess whether students really 

understand a repeating pattern, have them 
represent a given example in a different way 
that still follows the pattern rule. For example, 
they may take a red, blue, red, blue repeating 
pattern and represent it as square, circle, 
square, circle. 

• Have students verbally explain their pattern 
rule rather than just display it. 

• Ask how the pattern would extend by starting 
at a point that is not at the beginning of the 
core.

Reinforcing and Extending the Learning 
• There are several activities in the Teaching 

Activity Library that can be used to extend the 
learning of repeating patterns. 
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Math Concept: Fractions and 
Fair Sharing

Game: Food Fractions

What About the Math?
While there are several different meanings for fractions, 
students in grade one mostly deal with part-whole 
relationships using area and set models. Fair share 
activities are familiar to them as they equally divvy 
up wholes by dealing out one piece at a time to each 
person. From everyday experiences children tend to 
understand one-half, especially with area models that 
require the halves to take up the same area. Set models 
can be more challenging because the items in a set do 
not have to be the same size and each item represents 
one unit of the group. 

Another fundamental idea is that fractions are not 
meaningful unless the whole is known. One-half of 
a large cookie, for example, would be much larger 
than one-half of a smaller cookie. With hands-on 
experiences, students become more comfortable with 
naming pieces, such as one-half or one-fourth. It is 
important to explain that the fractional name represents 
the part in relation to the whole. Words are usually 
used in the primary grades since standard notation can 
be confusing. 

Before Playing the Game
• Ensure that students have had 

some fair share experiences, such 
as dividing up food or classroom materials. 

• Have a discussion about what they think 
one-half is. Have them provide visual 
examples to support their definitions. 

How to Play the Game
• Students divvy up food so it is equally 

shared with a varying number of cave 
people. In some cases, they are sharing 
whole objects, while in other cases, they 
are sharing parts of wholes or parts of sets.

Beneficial Features
• Students can experiment with different ways 

to equally share the food. They can either deal 
them out one at a time to the cave people, 
or they can mentally figure out how much 
each person gets and then distribute them 
accordingly. 

• Both circle and rectangular models are used so 
students do not generalize that fractions always 
deal with circles. 

Assessment
• The names of the fractional parts are not used 

in the game so it would be beneficial to ask 
students, either during or after playing the 
game, how much each cave person gets in 
fractional terms. 

• To ensure that students can equally partition 
wholes, give them some rectangles to divide 
into halves and then into fourths. Observe the 
strategies they use. 

• Have students share a set of pencils that are all 
different sizes with a group of people. Ask why 
the pencils do not have to be the same size.

Reinforcing and Extending the Learning
• Give students different sizes of 

paper to share with their peers. 
Encourage them to fold the paper to 
ensure the pieces are the same size. Have them 
label the parts using words like one “fourth” or 
“one-half.”
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PLANET FOUR:  
Aqua Aqua—Measurement 

Narrative Summary: Aqua Aqua is 
renowned across the universe as the most 
fun, wildest, and wettest theme park ever! 
The problem is that it is deserted. Mercia 
the Mermaid, the park’s manager, wants 
students’ help to build new waterslides, 
get in a water balloon fight, judge a diving 
competition, and more! 

What About the Math?
In our world, we measure attributes of objects or 
concepts and describe them in quantitative or 
qualitative terms so descriptions, comparisons, and 
decisions can be made. Some attributes are concrete, 
such as length, area, mass, and volume of objects, 
while others are more abstract, like temperature 
and time. Young children often measure using direct 
comparison to discover who is taller or what is 
colder. They can also indirectly compare using a third 
object, often of non-standard units, like paper clips. 
They may make a long string of paper clips across an 
item to measure its length, or they may iterate two 
paper clips and count as they move across the object. 

Through experience, students learn that the size of 
the measuring object they choose can depend on 
the size of the item they are measuring in order to 
make the process efficient. Students also learn the 
benefit of measuring with standard units, when non-
standard measures, such as feet and hands, do not 
always produce consistent results.

Math Concept: Estimating  
and Measuring Mass in  
Non-Standard Units

Game: Waterpark Engineer

What About the Math? 
While the terms mass and weight are often used 
interchangeably, they are different since weight 
refers to mass and how it is affected by gravity. 
Although the difference is beyond the scope of grade 
one children, it is important to use the term “mass” 
to describe the amount of material in an object. 
Students can directly compare the mass of objects 
by lifting them, or they can attain greater accuracy 
if they use a pan balance. 

Before Playing the Game
• Have students compare the mass of 

objects using a pan balance. Discuss 
how they can determine which item is heavier 
or lighter by how the balance is positioned. Set 
up a centre in the class so students can compare 
and order the masses of objects and experiment 
with how the balance works. 

How to Play the Game
• This game reinforces the concept of mass by 

using a virtual balance. A piece of the waterslide 
is missing and needs to be hoisted up into place 
by putting weights of various masses on the 
scale, until the piece is even with the existing 
waterslide. Students use their spatial reasoning 
skills by putting on a weight, seeing how the 
balance reacts, and then visually discerning 
which weights would be most suitable to attain 
the desired height. At first, the weights all equal 
one unit, but as the levels progress, one weight 
may be worth different values, such as 4 or 5. 
This helps students to unitize, realizing that a 
weight can simultaneously represent one or five 
units. They can also think proportionally, learning 
that a “4” weight will be double a “2” weight. 
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Beneficial Features
• Students can experiment with several 

strategies. For example, they may always start 
with the heaviest weight to see the effect it 
has on raising the waterslide, and then select 
weights to complete the balance based on its 
impact. 

Assessment
• It is best to assess students’ understanding of 

mass in the classroom using a real pan balance. 
Ask questions to ensure that they understand 
how the pan balance works. 

Reinforcing and Extending the Learning
• Challenge students to find objects 

that may be very different in size 
but have the same mass. 

Math Concept: Linear 
Measurement
Games

• Water Balloon Toss

• Squid Slider

What About the Math? 
Linear measurement is one-dimensional and can 
involve length, distance, width, and height. Young 
children often make comparisons by directly lining 
up objects at a common starting point, or standing 
beside another person to see who is taller. If the 
objects cannot be laid side by side, students may start 
to use non-standard units, such as fingers or feet, to 
measure and compare objects’ lengths or distances. 
Students soon learn that choosing an effective non-
standard unit depends on what is being measured. 
For example, feet would be preferred over thumbs 
to measure a long distance since the process would 
be more efficient and reduce the chance of error. 
Students may create a long chain of uniform non-
standard units across an object, or they may iterate 
two of the measures, such as continually placing one 

foot in front of the other across a distance. In both 
cases, they need to ensure that there are no gaps or 
overlaps during the process.

Students are eventually introduced to a ruler, which 
can initially have non-standard units. Number lines 
can offer an effective transition to a ruler since both 
have uniform units partitioning them. Students can 
be explicitly taught the conventions of using a ruler. 
It is important that they start at the zero point and 
then count the spaces rather than the hash marks to 
determine the length. 

Before Playing the Games
• Ensure that students have had 

experiences with number lines or 
rulers before playing the games. 

Game: Water Balloon Toss

How to Play the Game
• Zorbit wants to throw water balloons at the 

aliens but needs to make an exact measure of 
distance in order for the balloon to hit them. As 
both Zorbit and the aliens stand on a number 
line, the students count the spaces between 
them to determine the distance and then input 
their answer by moving a slider to the correct 
number. At first, students can see the trajectory 
of the balloon as they use the slider and can 
adjust their answer. Later, the trajectory is no 
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longer visible. The endpoints of the number line 
vary so students must use their proportional 
reasoning to spatially figure out where numbers 
are in relation to each other. Throughout the 
levels, the spaces between hash marks vary 
in length, thereby reinforcing the idea that the 
longer the units of measure are, the less of them 
you need. 

Beneficial Features
• Students can slide the number line into any 

position. For example, if Zorbit is standing on 
two, they can slide the number line to the right 
so Zorbit is now standing on zero. 

• In the early levels, there are no numbers on the 
number line so students realize that they must 
count the spaces and are not distracted by the 
numbers on the line. 

• Sometimes Zorbit is standing to the right of the 
aliens so students can see that distance is an 
absolute value. 

Game: Squid Slider

How to Play the Game
• Students use a ruler or pan balance with non-

standard units to measure the heights, widths, 
and masses of the squids to determine whether 
they are smaller than, equal to, or 
bigger than a specified measure. Once 
this is determined, the students send 
the squids down the correct waterslide. 
This reinforces how a pan balance 
works and that the pan holding the 
heavier mass is lower. For measuring 
height and width, the lengths of the 
non-standard units on the measuring 
stick vary. This helps students 
recognize that the smaller the unit, 
the more are needed, while less units 
are needed to cover the same distance 
when measuring with larger units. 

• Throughout the various levels, the 
length of the non-standard units on 

the ruler change, as well as the benchmarks, 
helping students to realize that the smaller 
the unit, the more of that unit are needed to 
measure an object. 

Beneficial Features
• The comparative language, such as shorter 

than or wider than is both spoken orally and 
is in written form. Students can click on the 
waterslides’ labels to have them read aloud. 

Assessment
• Pay attention to the language that students use 

when directly comparing objects.

• Ask them why they chose a particular non-
standard unit to measure an object and have 
them explain their measuring process. Observe 
whether they leave gaps or they overlap their 
measuring tools. 

Reinforcing and Extending the Learning
• Have students create their own 

rulers. They can decide how long 
their ruler will be and what non-
standard units they will use to equipartition 
their ruler. They can measure objects in the 
room and then compare their lengths with 
students who measured the same objects using 
their rulers. 
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Math Concept: Measuring 
Length, Height, and Area in 
Non-Standard Units

Game: Ice Cream Super Scooper

What About the Math?
Young students learn that area is the amount of space 
on the surface of a two-dimensional object. They can 
measure area by covering the space with squares or 
rectangles of uniform size, ensuring there are no gaps 
or overlaps. As students engage in investigations, 
they may discover that shapes can have the same 
area but different lengths and widths. For example, 
a rectangle with an area of 8 squares could have a 
height of 8 units and width of 1 unit, or a height of 4 
units and width of 2 units. Students need experiences 
covering many differently shaped two-dimensional 
surfaces so they do not think that only rectangles and 
squares have area. 

Before Playing the Game
• Have students measure the height, 

width, and area of several two-
dimensional surfaces using non-standard units 
like pencils, paper clips, or square tiles. Ensure 
they can cover the surface with no gaps or 
overlaps and that they understand the terms 
height, width, and area.

• Give students eight coloured tiles 
and have them create as many 
different shapes as they can. Tell 
them that the edges of the tiles must 
line up. Ask them whether some of 
the shapes are the same, but just 
oriented differently. Explain that all 
of the shapes have the same area of 
8 squares. 

How to Play the Game 
• Students are presented with a two-dimensional 

array of squares and are verbally asked to 
create a shape with a specified height or width 
by clicking on individual, adjoining squares. 
Once the shape is completed, the 2-D squares 
magically transform into 3-D scoops of ice 
cream, making some rather intriguing ice 
cream cones. The remaining squares in the 
array drop down into a new array. Students 
learn to differentiate between these terms as 
they deal with the measures separately. 

• In later levels, students create shapes with a 
specified length and width, which assesses 
whether they can actually differentiate between 
the two measures. Some levels allow for many 
possibilities since students are asked to design a 
shape that is more or less than a certain amount. 

• The term “area” is later introduced, and 
students are free to create the specified area in 
a variety of ways, as long as the squares are 
adjacent to each other. 

• An additional challenge is to have students 
complete an array with the fewest number 
of turns. For example, a 5x5 array keeps 
getting smaller after every ice cream cone 
is completed, so the choices students make 
determine the number of turns they will have. 
For example, if students are required to build 
a shape that is three squares tall, they can 
determine the width, thereby affecting how 
many squares are used up. 
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Beneficial Features
• When creating shapes of a specified area, the 

variety of possible shapes helps to dismiss the 
misconception that area problems are always in 
a rectangular shape. 

• As students click on each square, it is 
highlighted so they do not choose it again. 
This is important when students do create 
rectangular areas since they sometimes count 
the corner squares twice, assuming one side of 
the square is part of length and the other side 
is part of width. 

Assessment
• Observe students as they engage in the activity. 

Through questioning, determine whether they 
understand the concepts of height, width, and 
area. Ask them to define the terms or show 
where they exist in an array. 

Reinforcing and Extending the Learning
• Have students create the following 

shapes using coloured tiles. After 
each challenge, ask if there are 
other possibilities. 

 -  a shape with a height of 7 squares

 -  a shape with a width of 6 squares

 -  a shape with a height of 4 squares and a 
width of 3 squares

 -  a shape with a height of 5 squares and a 
width that is less than 3 squares

 -  a shape with an area of 12 squares

 -  a shape with an area of 9 squares

Math Concept: Measuring  
Time
Games

• Calendar Confusion

• What Time Is It?

What About the Math? 
Time involves how long an event takes, yet it is an 
elusive concept to understand since it cannot be seen 
or touched. It is very challenging for young children 
since playing a game can seem to take little time at all, 
while doing a chore can seem to take forever. A good 
place to start is to have students sequence their daily 
activities in a temporal order and then refer to events 
as happening before or after these familiar activities. 
Offering students benchmarks, such as “the number 
of sleeps,” allows them to have a good estimate of the 
passing of time. Engaging in calendar activities on a 
daily basis can help students understand the sequence 
of the days of the week and the months of the year 
and what usually happens during those time periods. 
It is also helpful to have a classroom schedule to refer 
to during the day so students can see how the day 
sequentially unfolds. 

Math Concept: Ordering Days 
of the Week and Months of 
the Year

Game: Calendar Confusion

Before Playing the Game
• Ensure that students have worked with 

calendar activities and have been exposed to 
the written words of the days of the week and 
the months of the year.
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How to Play the Game
• The names of the days of the week or months 

of the year appear in a scrambled order on 
a schedule and students reorder them by 
dragging them into their proper sequence. 

Beneficial Features
• While the names are presented in written form, 

students can click on all names to have them 
read aloud. This helps students to recognize 
the written words by hearing the word linked 
to its printed form. 

Math Concept: Telling Time 
to the Hour and Half-Hour on 
Analogue and Digital Clocks

Game: What Time Is It?

What About the Math? 
For quantifying time, we rely upon tools that make 
indirect measurements. Telling time on the analogue 
clock needs to be explicitly taught since how it is 
used is a convention. Students first learn to tell time 
to the hour and get accustomed to the hour hand 
revealing the time. Once this is established, it is 
important to draw attention to what happens to the 
hour hand as the minute hand completes a cycle. 
Students start to tell time to the half-hour when they 
recognize that the hour hand is halfway between 

two numbers and the minute hand has completed 
half a cycle. Try teaching time to the hour and half-
hour by just using the hour hand. Have students 
predict what time it is and where the minute hand 
might be, and explain their reasoning. 

While students also learn to tell time on the digital 
clock, it is important to make the connections 
between the two time representations so they 
realize that both tools are measuring the same 
thing. Having both clocks in the room can help to 
make this link. Although primary students may be 
able to read time on analogue and digital clocks, 
it does not guarantee that they understand what 
it represents. It is important to attach benchmarks 
to certain times, such as 9:00 a.m. being the 
beginning of school. Students also need to be 
familiar with the duration of common units of 
time. Benchmarks for measures, such as a second, 
minute, or hour, can be established through 
activities, such as having students stand still or 
run on the spot for one minute.

How to Play the Game
• Students are shown a time on a digital clock 

and they must choose the analogue clock 
that matches it. In certain levels, the order 
is reversed and students choose the correct 
representation on a digital clock that matches 
the time on an analogue clock. 

Beneficial Features
• The scene in the background depicts day or 

night, with the sun or the moon in different 
positions of the sky to offer some context to the 
times. 
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Math Concept: Measuring 
Capacity in Non-Standard 
Units
Games

• Water Fountain Fun

• High Diving

What About the Math?
Capacity describes the maximum amount that a 
container can hold. It is usually associated with 
liquids or materials that can be poured. Initially, 
young students decide which containers can hold 
more by pouring materials like sand, rice, or water 
from one container to another. Later, they may use a 
smaller container as a non-standard unit and count 
how many smaller units fit in each of the containers 
they are comparing. These hands-on experiences help 
students discover that the greatest capacity is not 
always defined by the tallest height and that the width 
of a container matters, too. As students compare, 
have them predict which container has the greatest 
capacity and estimate how many non-standard units 
it will hold. 

Before Playing the Games
• Ensure that students have had 

many experiences with comparing 
capacity by filling containers of various sizes 
with sand, rice, and water. 

Game: Water Fountain Fun

How to Play the Game
• This activity allows students to visually 

compare and order containers according to 
measurable attributes such as length, width, 
and capacity. Students are shown two to five 
water fountains and are required to put them 
in order from smallest to largest. Initially, 
students order them by just height or just 
width. In more advanced levels, they order 
them by capacity, now realizing that both 
height and width can affect how much a 
container can hold. This is excellent for helping 
students develop their spatial reasoning skills 
so they can make accurate comparisons, 
mentally using their mind’s eye. The game 
is motivating and fun as the fountains spout 
water on the characters once the order of 
objects is completed. 

Beneficial Features
• The language that is used in the game, both 

orally and in written form, reinforces relative 
terms, such as taller, wider, etc. 
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Game: High Diving

How to Play the Game
• Students fill up various-

sized pools with jugs of 
water in order to determine 
their capacity. Once the 
pools are full, the aliens can 
complete their high diving 
acts. 

• Students identify their 
response by selecting the 
number on a slider, which 
has numbers increasing 
in value. The largest number on the slider 
represents the total number of possible jugs 
that can be selected, which changes with each 
pool.

• There are several strategies that students may 
use, such as adding the jugs one at a time until 
the pool is full. They may also decide to fill the 
pool halfway and then double that amount. 
Students may also use their spatial reasoning 
skills by putting in one jug of water and then 
visually estimating how many more jugs are 
required. 

Beneficial Features
• If students overfill the pool, water splashes out 

and they have the option of selecting a smaller 
number as their answer 
or to reset the game and 
try again. 

• The slider makes 
it interesting since 
students can spatially 
connect the visual of the 
amount of jugs to where 
the number is located on 
the slider. For example, 
if they use four of eight 
jugs, students learn that 
the number four will 
be in the middle of the 
slider. 

PLANET FIVE: Planet R —Data 
Management and Probability

Narrative Summary: Zorbit, Zoe, and 
Serena have landed on Planet R, a planet  
long ago inhabited by an advanced 
civilization. Green Beard, the Pirate Captain, 
has heard tales of the amazing riches that 
were left behind! Students help the pirates 
solve ancient puzzles, craft new gear, 
and share the bounty of riches that are 
discovered. And they can’t forget to look for 
clues for the missing parrot, Pippy!

Math Concept:  
Data Management

What About the Math? 
People collect data to answer questions and make 
decisions. Gathered information can be sorted 
and classified into meaningful categories and then 
put into graphs or charts that reveal similarities, 
differences, and patterns. Young students often 
create and carry out surveys in order to experience 
this process. It is important for students to 
understand that there is a purpose for doing a survey 
that extends beyond just collecting data and creating 
graphs. It is the interpretation of data that is critical 
so decisions can be made. For example, rather than 
asking students what the favourite food is, ask them 
how the data will affect their choices for food at the 
class party. This makes the math more meaningful 
and connects it to the students’ lives. 

Assessment
• Observe students as they engage in capacity 

activities to see whether they are doing direct 
comparison by pouring from container to 
container or whether they are using a third 
non-standard measure to make the comparison. 

• Check how accurate they are being or whether 
major spills or not filling the non-standard unit 
to the top is affecting the outcome. Ask them 
to predict which containers will hold more, and 
after the activity, ask how they can be sure that 
one container holds more than another. 

Reinforcing and Extending the Learning
• Have students partially fill 

containers with a non-standard unit 
and have them predict how 
many more it will take to 
completely fill them.

• Check out more 
activities on capacity in 
the Teaching Activity 
Library. 
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PLANET FIVE: Planet R —Data 
Management and Probability

Narrative Summary: Zorbit, Zoe, and 
Serena have landed on Planet R, a planet  
long ago inhabited by an advanced 
civilization. Green Beard, the Pirate Captain, 
has heard tales of the amazing riches that 
were left behind! Students help the pirates 
solve ancient puzzles, craft new gear, 
and share the bounty of riches that are 
discovered. And they can’t forget to look for 
clues for the missing parrot, Pippy!

Math Concept:  
Data Management

What About the Math? 
People collect data to answer questions and make 
decisions. Gathered information can be sorted 
and classified into meaningful categories and then 
put into graphs or charts that reveal similarities, 
differences, and patterns. Young students often 
create and carry out surveys in order to experience 
this process. It is important for students to 
understand that there is a purpose for doing a survey 
that extends beyond just collecting data and creating 
graphs. It is the interpretation of data that is critical 
so decisions can be made. For example, rather than 
asking students what the favourite food is, ask them 
how the data will affect their choices for food at the 
class party. This makes the math more meaningful 
and connects it to the students’ lives. 

Math Concept:  
Sorting Objects by Attributes
Games

• Ancient’s Puzzle

• Songbird Sorting

What About the Math? 
Organizing data requires sorting and classifying 
information. Young students need frequent 
experiences sorting objects by identified categories 
as well as creating their own sorting rules. This 
involves understanding that objects can have a 
variety of attributes and being able to identify 
and sort by the objects’ common characteristics. 
For example, students may sort a collection of 
buttons by colour and later by size, with the two 
sorts looking very different. Students in grade one 
typically sort by one attribute at a time, although 
after many experiences, they may be able to sort by 
two attributes simultaneously if the attributes are 
identified for them. It is very challenging for them 
to create their own sorting rule using two attributes. 

Game: Ancient’s Puzzle 
How to Play the Game

• Students sort objects according to different 
criteria using Venn diagrams. At first, students 
work with one circle that represents one 
characteristic of an attribute. Students decide 
which shapes belong and which remain 
outside the circle. Next, two mutually exclusive 
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circles are used, 
allowing students 
to sort by colour or 
shape. As the levels 
progress, students 
are challenged 
with sorting by two 
attributes using 
overlapping circles 
in the Venn diagram. 

Beneficial Features
• The Venn diagram 

is an excellent 
spatial tool that 
clearly identifies the 
categories. 

• The visual aspect of the Venn diagram helps 
students learn about the null set, the objects 
that remain outside of both circles since they 
do not meet either characteristic.

Game: Songbird Sorting

How to Play the Game
• Students sort the songbirds by colour and beak 

shape. At first, there are two characteristics for 
each attribute and four birds to sort. In later 
levels, there are three characteristics for each 
attribute and up to nine birds. After the birds 
are correctly sorted, they sing a song in perfect 
harmony.

Beneficial Features
• If students are unable to simultaneously sort by 

two attributes, they can sort by one attribute, 
such as colour, and can then sub-sort each 
colour group by the shape of the beaks. 

Assessment
• Have students sort a set of objects in any way 

they want. Observe whether they use “have” 
or “have not” categories or whether they 
have clarifications for their attributes, such 
as shapes with straight sides and shapes with 
curved sides. 

• Give students a Venn diagram with two 
mutually exclusive circles and have them sort 
a set of objects according to the titles above 
the circles. Include some items that do not 
belong to either group. Observe how they sort. 
Ask questions, such as how they would sort 
if an object didn’t belong in either set or if it 
belonged in both sets. 

Reinforcing and Extending the Learning
• Have students sort attribute blocks 

since they have several different 
attributes. Students can make a sort 
based on a secret rule and then their partner 
has to figure out what the rule is. 
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Math Concept: Creating and 
Reading Graphs
Games:

• Pirate Painters

• Pirate Craft

What About the Math? 
It is best to initially expose students to concrete 
graphs, either using people or objects. For example, 
shoe type can be created by having students stand 
in the appropriate line, or favourite colour can be 
displayed using towers of snap cubes. Students can 
easily make direct comparisons with these concrete 
graphs. The people or towers can then be drawn as 
a bar graph so students can make the link between 
the representations. Students in grade one frequently 
create and read pictographs and bar graphs that 
use one-to-one correspondence. It is beneficial for 
students to use grid paper so the data pieces in the 
graph align. 

Students also need to learn about the importance of 
labelling their graphs so the reader has some form of 
reference about what is being 
represented. With practice, 
students can usually read 
the scale on a graph and 
make comparisons. Creating 
a scale with consistent 
intervals that includes all 
frequencies in the data is 
much more challenging. 
In Pirate Painters, students 
create a graph, while in 
Pirate Craft, the students are 
reading a graph. 

Before Playing the Games
• Ensure that students have had  

experiences with creating and reading bar 
graphs.

Game: Pirate Painters

How to Play the Game
• Students are shown paint cans that need to be 

loaded into a cannon. Students use the visual 
of the cans to create a pictograph indicating the 
number of paint cans of each colour. In the first 
levels, they create a graph with two bars, and 
in later levels, there are three bars representing 
the various colours. When the graph is 
completed, the cannon is loaded and the paint 
is fired onto a canvas, creating a beautiful piece 
of art. 

Beneficial Features
• The pictograph is oriented horizontally so 

students realize that not all graphs are vertical 
in nature.
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Game: Pirate Craft

How to Play the Game
• In this game, students read the information in 

a bar graph and then select the correct number 
of items so new clothes and provisions can be 
made for the pirates. In early levels, students 
interpret graphs with one or two bars, while in 
later levels, there are three bars. 

Beneficial Features
• Some graphs indicate no items for a bar 

so students realize it is an option, but not 
necessary in the construction of the item.

Assessment
• Show students a bar graph and ask them what 

they can learn from it. Listen for comparative 
language and whether they quantify their 
comparisons by using language such as two 
more, or three less. Ask them what the labels 
mean and how they help them read the 
information in the graph.

• Have students create a bar graph on grid paper, 
using information from a class survey that 
was recorded in tallies. Observe whether they 
equally label the intervals in the scale, include 
all of the choices from the survey, and include 
titles and labels. This will identify next steps 
that need to be taken. 

Reinforcing and Extending the Learning
• As part of a project of getting to 

know each other, have students 
propose questions about what they 
would like to learn. For example, they may 
want to know how many people are in the 
family, or how many pets each student has. 
Together, decide on possible options, carry 
out the survey, and then let everyone vote by 
putting a snap cube under the category that 
pertains to them. The snap cubes can be built 
into towers, revealing a concrete graph. Ask 
what they can learn from the information that 
was collected and how it might be used to 
make decisions. 

48          Zorbit’s Math Adventure Teacher’s Guide: Grade One



Math Concept:  
Probability

Game: Probability Puzzle

What About the Math? 
Probability refers to the likelihood that an event  
will occur and is studied so educated predictions 
can be made. Young children develop informal  
ideas about probability as they experience how  
often events occur in their lives. They may state  
that it is impossible for humans to fly and that it  
is certain that tomorrow will come. For other  
events, it is important to give students the 
comparative language, such as unlikely, more 
likely, or less likely, so they can express their 
thoughts about probability and chance. Class or 
small group discussions can be fun for students as 
they imagine different scenarios and the likelihood 
of them occurring. Students also enjoy simple 
experiments, such as tossing a coin several times  
to see whether it will be heads or tails. 

Spinners are also excellent tools to help students 
understand probability. Students often play board 
games with spinners that are equally divided and 
understand that a game is fair if each player has  
an equal chance of winning. As students work  
with spinners that are unevenly divided, they soon  
realize that some of the outcomes on the spinner  
are more likely to occur than others, although the 
most probable outcome is not certain. 

Before Playing the Game
• Ensure that students have had 

opportunities to play with spinners 
and know how they work. 

• It is also beneficial if there have been some 
discussions about what probability is and the 
likelihood of events in their lives occurring. 

How to Play the Game
• As students and Zoe travel across Planet R, 

they discover two or three different coloured 
treasure chests and a spinner with sections that 
match those colours. Students predict which 
chest is most likely to hold the treasure based 
on the area that the various colours occupy. 
Once they have made their choice, the spinner 
is spun. While it often lands on the colour with 
the most area, sometimes it does not, revealing 
that chance still plays an integral role in 
probability. If the spinner does not land on the 
most likely colour, a voice says statements such 
as, “Good choice. Better luck next time.” 

• For parts of the game, rather than treasure 
chests, there are undesirable events like bats 
flying out of caves. In these cases, students 
choose the colour that is least likely to be spun 
so the scary event does not occur. 

Beneficial Features
• The instructions, which are given orally, 

reinforce the mathematical terms of probability, 
such as certain, more likely, and less likely. 

• The spinner’s outcome is random and does not 
always land on the expected colour, reinforcing 
the idea that chance plays a role in many of the 
things that we do. 

Assessment
• Ask students what they think probability is. 

Ask them to give examples of events that are 
impossible, unlikely, less likely, more likely, or 
certain to occur. 
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Reinforcing and Extending the  
Learning 

• Have students play games 
with spinners and dice. 
Ask what they think “fair” means 
when playing a game and discuss 
whether they think the games they 
played are fair and why they think so. 

• Have students create a spinner 
according to certain criteria. For 
example, blue is the colour most 
likely to win. Red is less likely to 
occur than yellow. Yellow is more likely to 
occur than orange. Orange is the least likely to 
occur. Green will never occur. 

Math Concept:  
Money/Fair Share

Game: Share the Treasure Trove

What About the Math?
Children engage in fair share activities from an early 
age as they divvy up food or objects with friends and 
family. Often students dole out one item at a time 
to each group member and then count what each 
individual receives. In this game, as students fair 
share collections of various coins, they must be able 
to make equivalent amounts from coins of different 
values. Ten cents, for example, can be made with a 
dime or two nickels. This requires students to unitize 
the value of coins and realize that a nickel can be one 
coin or unit but it also represents five units. 

Before Playing the Game
• Coins are identified by the value that is written 

on them so it is unnecessary to know the 
distinguishing features of nickels and dimes. 

• It is important that students know the 
denominations of coins and what the cent sign 
means. 

How to Play the Game
• No pirate adventure would be complete 

without treasure. In this game, students 
equally share money amounts among two or 
three pirates. In the earlier levels, the coins to 
distribute represent the same amount, such as 
all nickels. In later levels, students are required 
to make equivalent amounts with coins of 
different values, such as nickels, dimes, 
quarters, and loonies. In many cases, there is 
more than one way to divvy up the money. 

Beneficial Features
• Students can try out different strategies, such 

as starting with the larger or smaller coins first, 
distributing coins one at a time, or totalling 
up the money and mentally dividing it by the 
number of pirates. 

Assessment
• Have students fair share a collection of coin 

manipulatives and ask them about their 
strategy. Ask if they can divide the coins in 
another way. 

Reinforcing and Extending the Learning
• Have students play games with 

money. For example, students work 
in groups of four. One student takes 
a handful of coins and then the group works 
together to share the coins so everyone receives 
the same value.

50          Zorbit’s Math Adventure Teacher’s Guide: Grade One



 51

Letter to Parents

Dear Parent or Guardian,

Your child is using a new digital math resource in the classroom called  

Zorbit’s Math Adventure.

Zorbit’s is a game-based learning program that creates a strong mathematical 

foundation for young learners and increases their abilities and attitudes towards 

math by providing positive problem-solving experiences. The games are exciting 

to play, with professional graphics, animation, and intriguing storylines that create 

meaningful context for the math problems.

Students can access the games from home! They are playable on computers  

(PCs or Macs) as well as iPads and iPhones.

To play in a web browser on a computer, visit the following website:  

http://www.zorbitschool.com/

To download the Zorbit’s Math Adventure apps, search “Zorbit’s Math” in the 

app store and download the appropriate app. (Note that there are three apps for 

kindergarten, and one for grade one. Your child has access to all of the games.)

From Zorbit, Zoe, and Serena

Zorbit’s Math Adventure Grade One
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