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WHAT ARE

MATH JOURNALS?
A math journal, or “problem solving notebook” as they are sometimes referred to, is a book in
which students record their math work and thinking. When solving problems in a math
journal, students are often asked to record their strategy and thought processes, as well as
solutions. By dating entries, a math journal provides a chronological record of the
development of a student’s mathematical thinking throughout the year.

Why use math journals?
While students learn how to “do” math, they must also learn how to articulate what they are learning. It is
important to provide many opportunities for students to organize and record their work without the structure
of a worksheet. Math journals support learning because, in order to get their ideas on paper, students must
organize, clarify, and reflect on their thinking. Initially many students will need support and encouragement in
order to communicate their ideas and thinking clearly on paper but, as with any skill, the more they practice the
easier it will become.
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Math journals also serve as invaluable assessment resources that can inform classroom instruction. Requiring
students to communicate their reasoning processes provides a useful insight into what a student understands,
how s/he approaches ideas and what misconceptions s/he has.
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What are the qualities and characteristics of a good math journal
question?

P

Questions that ask students to apply memorized procedures to routine problems require one kind of thinking.
Non-routine, or open questions that ask students to engage with concepts and to make connections between
ideas and representations require a very different kind of thinking. Although applying memorized procedures is
important for developing fluency and should not be dismissed, engaging in thinking and reasoning at a higher
level is necessary to develop problem solving skills. While routine, or closed questions, may be used to assess
students’ comprehension of number facts, strategies for solving algorithms accurately, or knowledge of other
math facts, open questions, or tasks, involve responses that stimulate mathematical reasoning and foster the
understanding that mathematics is a creative endeavor. Some open tasks may have only one answer but
multiple ways to approach and solve the problem as opposed to a closed task where students are told to solve it
using a specific method. Some open tasks may have more than one correct answer but a maximum number of
correct answers, while others may have an infinite number of correct responses. For example, the task ‘There
are 16 apples to be put into bowls. Each bowl must have the same number of apples. How many different ways
can the apples be put into bowls?’ has several correct answers while the task ‘I solved a division number story
and got a quotient of 7. What might the number story be?’ provides almost endless possibilities of acceptable
responses. Other non-routine questions such as, ‘Would you rather eat 1/3 or 2/8 of a plate of broccoli? Use
math to justify your reasoning.’ have no one correct answer but instead focus on the student choosing an
option and justifying their choice using math reasoning. The important thing to consider when selecting, or
writing a journal task, is whether you are providing opportunities for students to regularly engage in a variety of
routine and non-routine tasks in order to develop both conceptual understanding and procedural fluency.
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How are math journal sessions structured?
This resource provides a mix of routine and non-routine math journal problems suitable for independent,
partner or small group work during a three-part math journal session (Before, During, After). Smith & Stein’s
2011 work, 5 Practices for Orchestrating Productive Mathematics Discussions provides a set of related
instructional routines that can help you design and implement math journal sessions that facilitate social
interaction and active learning1 The five practices are: (1) Anticipating, (2) Monitoring, (3) Selecting,
(4) Sequencing, and (5) Connecting. Smith and Stein contend that Planning/Goal Setting could be called
“Practice 0,” as this serves as a foundation for the remaining practices. During this time the specific goals of the
lesson are identified and a suitable task aligning with those goals is selected or developed.
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Once you have the task in mind, move to Practice 1 (Anticipating). This practice involves engaging in solving the
task and thinking about the different ways students might solve the task. It also allows time to anticipate some
of the challenges that students may encounter, plan possible questions to stimulate student thinking and
consider tools and/or scaffolds that should be available in order to ensure that the task is accessible to all
students. Doing this work in grade level teacher teams can be particularly effective as it allows for a broader
range of perspectives to be discussed. A sample planning sheet for this purpose is provided on page 10.
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BEFORE – Introduction, Activation
When introducing the task, the teacher’s role is to establish expectations and get students cognitively prepared for the task
by having them think about ideas and strategies that they have previously learned and used. Questions such as “What
information are you going to use to solve this problem?” or “What other problem have you solved that is similar to this
one?” may be posed at this time. Establishing expectations from the outset for math journal sessions is crucial.
Emphasizing a classroom culture that values different strategies and models is important and places an emphasis on
process, indicating to students that their thinking is as important as the answers. Developing a classroom culture that
values learning from mistakes is also crucial in order to display common errors and build knowledge from them.

DURING – Active Engagement
At times you may decide to have students work on math journal tasks independently and then meet to share strategies
and solutions. At other times students may work in pairs, or small groups of 3-4 before meeting to discuss their solutions.
As students work on the task Practice 2 (Monitoring) takes place. This is a time to listen and find out how students are
approaching a problem. You may confer with individuals or small groups of students and record anecdotal notes or use
questioning to guide students needing support or to push students to think more deeply about the task. The table on the
following page provides examples of questions that may be posed for this purpose as students work on math journal tasks
or during the whole class discussion.

1 Smith, Margaret S. & Stein, Mary Kay, 5 Practices for Orchestrating Productive Mathematics Discussions, Reston, VA: National Council of Teachers of
Mathematics (2011).

Standards for Mathematical Practice

Possible Questions

MP1:
Make Sense Of Problems And Persevere In
Solving Them

-

MP2:
Reason Abstractly And Quantitatively

- What equation shows this situation?
- Is there more than one equation that would represent this?
- Why did you choose that operation to represent the situation?

MP3:
Construct Viable Arguments And Critique The
Reasoning Of Others

-

How does that model support your work?
How can you be sure that…?
How can you prove that…?
What did you mean by…?
How did you reach your conclusion?
Do you agree with _____? Why/why not?
Can you explain what_____ is saying?
Can you explain why _____’s strategy works?
How is your strategy similar to _____’s?

-

How could you use a diagram or drawing to represent this problem?
What are some ways to represent your thinking?
Can you explain your model?
Why is that a good model for this problem?
How could you revise your model to make it clearer?
How are these two models similar/diﬀerent?

MP4:
Model With Mathematics

MP5:
Use Appropriate Tools Strategically

What do the numbers in the problem represent?
How would you restate the problem in your own words?
What other information do you need?
Have you ever solved a problem similar to this one?
Why did you choose that operation?
What is another strategy you could use?
How do you know your answer makes sense?
How else might you organize…/represent …?
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- What math tool/s could you use to help solve the problem?
- If you didn’t have access to that tool, what other one would you have chosen?
- Why did you decide to use…?

MP6:
Construct Viable Arguments And Critique The
Reasoning Of Others

-

How do you know your answer is reasonable?
How could you use a table to order your ﬁndings?
How could you use a numbered list to explain your process?
Can you use pictures/numbers/words/examples to provide additional elaboration?
What math vocabulary can you use to make your explanation more precise?
How can you check that your calculation is accurate?

MP7:
Look For And Make Use Of Structure

-

What patterns can you/did you ﬁnd?
How would you describe this pattern?
Why can you use that property in this problem?
What observations did you make about…?
What do you notice when…?
How does this relate to….?

MP8:
Look For And Express Regularity In Repeated
Reasoning

- What do you notice about …?
- What would happen if …?
- Would this work every time? Can you think of any examples that don’t work?

As you move toward whole class discussion Practice 3 (Selecting) takes place in order to determine which individual or
groups should share their work. Selecting 2-3 solutions to compare and contrast that show use of different strategies,
models, or recording styles will provide other students with examples of possible new approaches to try when solving
subsequent problems. This selection should be driven by the goals and objectives of the lesson.
Practice 4 (Sequencing) involves determining the sequence in which the selected work will be presented in order to meet
the goal of the lesson. The sequence should allow for students to see connections from one solution to the next and offer
opportunities for evaluating and critiquing work. Some possible sequences include informal to formal strategies or
representations, least to most sophisticated, or most commonly used strategy/model to unusual.

AFTER – Share, Summary, Consolidation
The Share, or lesson summary, is a crucial component of the math journal session where academic talk between students is
promoted. It is critical that you create an environment where students come ready to think, listen, share, and evaluate both
their own and the reasoning of their peers. Building this environment takes time, patience, and consistency. Projecting 2-3
student work samples on a document camera for whole-class viewing is a useful strategy to promote engagement and
participation during this time. Practice 5 (Connecting) takes place during the whole class discussion. The purpose is to
make explicit the connection between students’ work and the mathematical goal of the lesson. Based on this goal the
teacher may choose to focus on connections between solutions, strategies, or models by posing a question such as:
-

What do you notice about the strategies these mathematicians used? How are they similar/different?
What do you notice about the models these mathematicians used? How are they similar/different?
What do you notice about the explanations these mathematicians wrote?
What do you notice about how these mathematicians organized their work?
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Early in the year a chart of Math Talk Stems can provide a useful support to scaffold students’ interactions during the whole
class discussion. Possible stems include:
-

I agree with _____ because…
I disagree with _____ because…
I noticed that ...
One difference I notice is that…
One similarity I notice is that…
I’d like to build on what _____ said…
I don’t understand…

-

I think what _____ meant is…
Another possible strategy would be...
Can you say more about…?
Can you explain that in another way?
Why do you think that?
How do you know that?
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Are the math journal tasks standard-based?
This eBook contains 150 standards-based math journal tasks. The tables on pages 12-21 provide an outline of
the focus domain and Common Core State Standard for each task. In addition to the standards that describe
content, there are eight Common Core State Standards focusing on mathematical practice, which are implicit in
many of the math journal tasks. These are:
1.
2.
3.
4.
5.
6.
7.
8.

Make sense of problems and persevere in solving them.
Reason abstractly and quantitatively.
Construct viable arguments and critique the reasoning of others.
Model with mathematics.
Use appropriate tools strategically.
Attend to precision.
Look for and make use of structure.
Look for and express regularity in repeated reasoning.

Different mathematical practices will be brought out in different tasks, depending on how the teacher presents
the tasks and approaches student responses. For example, the open-ended nature of many of the tasks require
students to make sense of the question before they select a strategy to solve the problem. Many of the tasks
require that students use a mathematical model (drawings, charts, equations etc.) and/or construct viable
arguments by explaining their thinking and justifying their conclusions. Other tasks require students to reason
abstractly and quantitatively by attending to the meaning of quantities, not just how to compute them, and
knowing and flexibly using different properties of operations. Some tasks encourage students to look closely to
discern patterns, structures and mathematical relationships. Students should be expected to attend to precision
by communicating precisely using mathematical language and carefully formulated explanations. If students
are given the opportunity to share their solutions and strategies at the conclusion of the math journal session,
opportunities arise to critique the reasoning of others. Allowing students to make their own decisions as to
which mathematical tools are appropriate for a given situation is also important. The teacher’s role is to ensure
that a variety of tools and recording paper are available should students choose to use them, rather than telling
students which tools to use for a given task.

How often should I use math journals in my class?
Some teachers use math journal tasks several times a week. Other teachers who have more restrictions on their
math block due to needing to follow a mandated curriculum set aside one period per week for math journals
and select a task that either correlates with the current unit of study or reviews content taught previously. Math
journal tasks may also be used as a warm up before the main lesson, as homework or assessment tasks, or in
math centers. The important thing is to ensure that students are being given regular opportunities throughout
the year to record their mathematical thinking in a way which makes sense to them.
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Can math journal tasks be revisited during the year?
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Repeating, or revisiting tasks, allows students to engage with tasks at a deeper level. On the first occasion the
student may be focused on ‘how to do’ the task. Subsequent visits provide an opportunity for students to
communicate their reasoning more clearly. Making slight variations to an open-ended task or changing the
materials used to complete a task helps to maintain interest while providing time for students to further
develop skills and concepts. You may decide to provide opportunities for students to revisit tasks by introducing
math journal tasks to the whole class and then placing similar tasks in centers for students to revisit at other
times during the year. Another option is to choose one journal task and repeat it several times throughout the
year, with slight variations, as a record of the development of math skills and understandings for student
portfolios.
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What type of book should my students use as a math journal?
At the K-5 level many teachers use an unlined notebook as the math journal so that students are not restricted
by lines and have the space to choose whether to use diagrams, numbers, words or a combination of these to
record their thinking.

Math Rubric
A rubric can be a powerful tool for both teaching and assessment. Use of a rubric can improve student
performance, as well as monitor it, by making teachers’ expectations clear and by showing students how to
meet these expectations. The result is often marked improvements in the quality of student work and in
learning. A sample Math Rubric, suitable for use with math journal tasks, is included in this eBook. You may like
to use this rubric with your class or use it as a starting point to design your own. Make an enlarged copy for
display in the classroom and have students paste a notebook size copy inside the front cover of their math
journal for easy reference.

Format
The math journal tasks in this resource are provided in three formats:
Notebook Size: The 150 math journal tasks are formatted for printing on Avery Standard, 5160 mailing labels (30
labels per page). Just print and pass out for students to peel and stick at the top of their math journalpage.
Alternatively, you can print on paper and cut apart for students to glue into their math journals.
Task Cards: Formatted four math journal tasks to a page this size is ideal for use in a math center.
Full Page Size: A large version of each task is provided for display on your interactive whiteboard or bulletin
board.

Printing the Labels
We suggest printing out just one page of labels to check that they are aligned correctly before printing all 150
tasks. If you experience any difficulty printing the labels, try the following:
1. Verify that you have a current version of your PDF reader. If necessary, download an update to your reader.
2. Make sure that you insert the labels into your printer correctly. Rotating the labels 180 degrees will cause misalignment.
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3. When in the “Preview Labels” screen click the “Print” icon.

4. Under “Page Handling” make sure “Page Scaling” is set to “None” and “Auto-Rotate” & “Center” is not selected.
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5. Click OK.

Placing the labels in student journals provides information for parents, teachers and administrators as to what
task the student was working on. The Avery Standard 5160 label is used in order to give students as much blank
space on the page as possible to record their thinking. When introducing a task, you may find it useful to display
the full-page version on an interactive whiteboard so that students see the task in large print before beginning
work.
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Additional resources have been included for use with the following math journal tasks as needed:
-

Numeral Cards (task 25)
Centimeter Grid Paper (task 89)
Coordinate Grid Paper (tasks 139-142)
Triangle Pack (tasks 147-148)
Geoboard Paper (task 149)

No answer key is provided with this resource. Some math journal tasks in this eBook are open ended and
have multiple solutions. Others have only one solution but can be solved using multiple strategies and models.
As described previously in Practice 1 (Anticipating) teachers are encouraged to solve each task before
presenting it to students in order to anticipate different strategies and models that students may use, along
with possible errors or misconceptions that may arise in student work. To support teachers in this work student
work samples showing solutions to some of the tasks from this eBook can be seen in the 5th Grade Math
Journal Gallery. We invite you to submit examples of student work for inclusion in the Math Journal Gallery.
We encourage you to take a step back and allow students to take ownership of math journal sessions. As a class
the students should decide on the correct answer/s after discussing different solutions and strategies. This looks
very different from a more traditional classroom in which the teacher (as the holder of all answers) shows and
tells students the solution to a problem using his/her preferred strategy. You will be pleasantly surprised at how
much your students can teach each other (and you may even learn some new strategies yourself ).

Task

Domain

Standard

Math Journal Task

91

Number & Operations:
Fractions

5.NF.B.4b

If I know how long two-thirds of one side of a square playground is, how can I find the area of the
playground?

92

5.NF.B.4b

Mr. Smith wants to carpet a closet with carpet tiles. The closet is 5 meters long and half a meter wide.
How much carpet will he need? Represent your thinking with a rectangular model and an equation.

93

5.NF.B.5a

Ray digs a garden plot that is 30 feet wide and 20 feet long. Bill digs a garden plot that is half as wide, but
has the same length as Ray’s plot. How do the dimensions and area of the two garden plots compare?

94

5.NF.B.5b

You multiply a number by a fraction less than 1. Will the product be more or less than the number you
multiplied by? Why?

95

5.NF.B.5b

You multiply a number by a fraction greater than 1. Will the product be more or less than the number
you multiplied by? Why?

96

5.NF.B.5b

An artist paints two paintings. Painting A is 4 meters long and  meters wide. Painting B is 4 meters long and
 meters wide. Compare the area of the two paintings without using multiplication. What do you know?

97

5.NF.B.6

Meg collected 2 bins of glass bottles to recycle. Liam collected 3 times as many bottles as Meg. How
many bins of bottles did Liam collect? Explain your thinking.

98

5.NF.B.6

Create and solve two word problems involving multiplication of a fraction by a fraction. Represent each
problem using an equation and a fraction model.

99

5.NF.B.6

Create and solve two word problems involving multiplication of a fraction by a mixed number. Represent
each problem using an equation and a fraction model.

100

5.NF.B.6

Would you rather be stuck in an elevator with a new friend for of 2 hours or  of 1 hour 40 minutes?
Use math to support your reasoning.

101

5.NF.B.6

102

5.NF.B.6

103

5.NF.B.6

Would you rather eat one-third of a half kilogram bag of dark chocolate covered almonds or one-half of a
quarter kilogram bag of milk chocolate covered almonds? Use math to support your reasoning.

104

5.NF.B.6

A tortoise walks miles per hour. If the tortoise maintains a steady pace, how many hours will it take
the tortoise to travel 5 miles? Explain.

105

5.NF.B.6

During summer vacation Alana and Josie start a lawn mowing business. Alana earns $12 a week for 3
weeks. Josie earns $18 a week for 2weeks. Who earned more? Explain.
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Lisa bought a car for $3,000.00. She sold it to Sean for  the price she paid for it. Sean sold it to Mark for
 less than he paid for it. Mark sold it to his brother for what he paid. How much did Mark’s brother
pay for the car?
When he died Mr. Jones left half his money to his son and half that amount to his grandson. He left
one-sixth to his sister and the remaining $3,000.00 to charity. How much money did he leave in all?
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I wrote an equation using parentheses
and all four operations with an answer of
25. What might the equation be?
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Would you rather eat 0.9 or 0.25 of a
bowl of spinach? Use math to support
your reasoning.
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What might the number be? Explain.

If I know how long two-thirds of one
side of a square playground is, how
can I find the area of the playground?

If I know how long two-thirds of one
side of a square playground is, how
can I find the area of the playground?

If I know how long two-thirds of one
side of a square playground is, how
can I find the area of the playground?

If I know how long two-thirds of one
side of a square playground is, how
can I find the area of the playground?

If I know how long two-thirds of one
side of a square playground is, how
can I find the area of the playground?

If I know how long two-thirds of one
side of a square playground is, how
can I find the area of the playground?

If I know how long two-thirds of one
side of a square playground is, how
can I find the area of the playground?

If I know how long two-thirds of one
side of a square playground is, how
can I find the area of the playground?

If I know how long two-thirds of one
side of a square playground is, how
can I find the area of the playground?

If I know how long two-thirds of one
side of a square playground is, how
can I find the area of the playground?

If I know how long two-thirds of one
side of a square playground is, how
can I find the area of the playground?

If I know how long two-thirds of one
side of a square playground is, how
can I find the area of the playground?

If I know how long two-thirds of one
side of a square playground is, how
can I find the area of the playground?

If I know how long two-thirds of one
side of a square playground is, how
can I find the area of the playground?

If I know how long two-thirds of one
side of a square playground is, how
can I find the area of the playground?

If I know how long two-thirds of one
side of a square playground is, how
can I find the area of the playground?

If I know how long two-thirds of one
side of a square playground is, how
can I find the area of the playground?

If I know how long two-thirds of one
side of a square playground is, how
can I find the area of the playground?

If I know how long two-thirds of one
side of a square playground is, how
can I find the area of the playground?

If I know how long two-thirds of one
side of a square playground is, how
can I find the area of the playground?

If I know how long two-thirds of one
side of a square playground is, how
can I find the area of the playground?

If I know how long two-thirds of one
side of a square playground is, how
can I find the area of the playground?

If I know how long two-thirds of one
side of a square playground is, how
can I find the area of the playground?

If I know how long two-thirds of one
side of a square playground is, how
can I find the area of the playground?

If I know how long two-thirds of one
side of a square playground is, how
can I find the area of the playground?

If I know how long two-thirds of one
side of a square playground is, how
can I find the area of the playground?

If I know how long two-thirds of one
side of a square playground is, how
can I find the area of the playground?

If I know how long two-thirds of one
side of a square playground is, how
can I find the area of the playground?

If I know how long two-thirds of one
side of a square playground is, how
can I find the area of the playground?

I
V

W
E

E
R

P

If I know how long two-thirds of one
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Jack uses 125 identical wooden cubes
to build a cube. How many cubes are
in the first layer of the cube? Explain
your thinking.

37.

38.

A farmer grows 252 kg of apricots and
puts them into 5 kg and 2 kg bags to sell
at a market. If the farmer uses the same
number of 5 kg bags as 2kg bags, how
many bags does he use in all?

You divide a 4 digit whole number by a
2 digit divisor. There is no remainder.
The sum of the digits in the quotient is
9. What numbers might you have
divided?

39.
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Create a word problem that could be
solved by dividing a three digit dividend
by a 2 digit divisor. Explain how you
would solve the problem and check your
answer.
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40.

Describe how you would find the
quotient of 4,200 ÷ 60 using mental
computation. Write and solve two other
problems using this strategy.

53.

54.

I spent $156 to enclose my garden at a
cost of $6.50 per yard for fencing. Draw
two possible plans for my garden.
Explain your reasoning.

Would you rather get $98.00 a day for
2 weeks or 0.01 cent the first day, 0.02
cents the second day, 0.04 cents the
third day, 0.08 cents the fourth day and
so on? Use math to support your
reasoning.

55.

You have 8.4 meters of string. Show at
least two different ways your string can
be cut into equal lengths. Explain your
thinking.

A grocer bought 13 dozen oranges for
99 cents a dozen. She threw away 16
rotten oranges and sold the remaining
oranges at $1.25 cents for 7 oranges.
How much profit did the grocer make?
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130.

129.

A rectangular prism has a volume of 72
cubic units. If one of its dimensions is 6,
what might the other dimensions be?
Show three different solutions.

Jack uses 125 identical wooden cubes to
build a cube. How many cubes are in the
first layer of the cube? Explain your
thinking.

131.

A storage container is 33m long, 16m
wide, and 14m high. If half of the
container is filled with boxes, how much
space is left? Explain your thinking.
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132.

To find the number of cubic meters in a
large crate, what must I know and what
must I do?

I wrote an equation using parentheses
and all four operations with an answer
of 25. What might the equation be?
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At his first Art Show an artist sold a
painting and a sculpture. He sold the
painting for 10³ times more than the
sculpture. How much might he have
sold each item for? Show three possible
solutions.
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You have 8.4 meters of string. Show at
least two different ways your string can
be cut into equal lengths. Explain your
thinking.
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The product of two fractions with
unlike denominators is less than 1@ .
What might the two fractions be?
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If I know how long two-thirds of one
side of a square playground is, how
can I find the area of the playground?
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A rectangular prism has a volume of
72 cubic units. If one of its dimensions
is 6, what might the other dimensions
be? Show three different solutions.
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