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Introduction



Introduction

The presence of math journals 
is evident in Case 5; its 
structure, implementation 
process  and affordances will 
be highlighted in this Research 
Package, beginning with its 
relevance to the new BC 
Curriculum.



Links to the Case
“See you later, alligator!” says Maya with a shy grin as she slaps your raised hand. One by one, 

your 28 grade 5/6 students give you high-fives as they file out the classroom door at 3 
o’clock. You grab a cup of tea from the staffroom and then sit down at your desk for the first 
time all day. The desktop, so clear this morning, is now hidden below student work, books, 
forms and letters. You take a sip of tea and dig in… 

You pull a pile of student notebooks toward you. These are the children’s new math 
journals and you’re curious to see what they have written. You were sceptical when you first 

heard that writing could help develop mathematical thinking – and provide 
information for assessment - but now you’ve decided to give it a try.  You open the first 
journal and begin to read…

Finally, you close the last math journal. You’ve already gained some new insights into your 

students’ thinking about math. How will you make the most of this new teaching 
tool?



Guiding 
Research 
Questions

Why is writing an important part of math 
learning?

How do we bridge numeracy and 
literacy?

What is a Math Journal?

How do Math Journals link to the BC 
Curricular Competencies?

What are the benefits of Math Journals?

How can we integrate math into other 
subject areas?



What Does It Mean to be Numerate?

Numeracy is “the ability to understand 
and apply mathematical concepts, 
processes and skills, to solve problems and 
to make decisions in a variety of 
situations, including real-life scenarios.” 

It involves communication, reasoning, 
active involvement and making 
connections to the real world. 

In regards to the BC Curriculum, this 
includes being able to understand 
patterns and relations, shape and space, 
statistics and probability, as well as having 
number sense. 



Creating a Positive Math Community
As an educator, it is your responsibility to create a positive math community. Creating an 
environment where students are excited about and have positive feelings towards math is a 
vital component in every student’s journey in becoming numerate. 

It is your responsibility to:

● Create positive dispositions and 
attitudes of stakeholders

● Create culturally responsive math 
lessons

● Initiate active involvement in math 
through play and engagement

● Supply a wide variety of math literature
● Encourage collaboration
● Always include dialogue, discussion 

and questioning

Dot Clouston (2016)



BC Curriculum



Grade Five
Math 
Big Ideas & 

Curricular Competencies

1. Reasoning and Analyzing

2. Understanding and Solving

3. Communicating and 
Representing

4. Connecting and Reflecting





Grade Five Curricular Competencies

1. Reasoning and Analyzing:

➔ Use reasoning to explore and make 

connections

➔ Estimate reasonably

➔ Develop mental math strategies and 

abilities to make sense of quantities

➔ Use technology to explore mathematics

➔ Model mathematics in contextualized 

experiences

2. Understanding and Solving:

➔ Develop, demonstrate and apply 

mathematical understanding through play, 

inquiry and problem solving

➔ Visualize to explore mathematical concepts

➔ Develop and use multiple strategies to 

engage in problem solving

➔ Engage in problem solving experiences that 

are connected to place, story, cultural 

practices and perspectives relevant to local 

First Peoples communities, the local 

community and other cultures

Students are expected to do the following:



Grade Five Curricular Competencies

3. Communicating and Representing:

➔ Communicate mathematical thinking in 

many ways

➔ Use mathematical vocabulary and language 

to contribute to mathematical discussions

➔ Explain and justify mathematical ideas and 

decisions

➔ Represent mathematical ideas in concrete, 

pictorial and symbolic forms

4. Connecting and Reflecting:

➔ Reflect on mathematical thinking

➔ Connect mathematical concepts to each 

other and to other areas and personal 

interests

➔ Incorporate First Peoples worldviews and 

perspectives to make connections to 

mathematical concepts

Students are expected to do the following:



Grade Six 
Math
Big Ideas &

Curricular Competencies

1. Reasoning and Analyzing

2. Understanding and Solving

3. Communicating and 
Representing

4. Connecting and Reflecting





Grade Six Curricular Competencies

1. Reasoning and Analyzing:

➔ Use logic and patterns to solve puzzles and 

play games

➔ Use reasoning and logic to explore, analyze 

and apply mathematical ideas

➔ Estimate reasonably

➔ Demonstrate and apply mental math 

strategies

➔ Use tools or technology to explore and 

create patterns and relationships, and test 

conjectures

➔ Model mathematical contextualized 

experiences

2. Understanding and Solving:

➔ Apply multiple strategies to solve problems 

in both abstract and contextualized 

situations

➔ Develop, demonstrate and apply 

mathematical understanding through play, 

inquiry and problem solving

➔ Visualize to explore mathematical concepts

➔ Engage in problem solving experiences that 

are connected to place, story, cultural 

practices and perspectives relevant to First 

Peoples communities, the local community 

and other cultures

Students are expected to do the following: 



Grade Six Curricular Competencies

3. Communicating and Representing:

➔ Use mathematical vocabulary and language 

to contribute to mathematical discussions

➔ Explain and justify mathematical ideas and 

decisions

➔ Communicate mathematics in many ways

➔ Represent mathematical ideas in concrete, 

pictorial and symbolic forms

4. Connecting and Reflecting:

➔ Reflect on mathematical thinking

➔ Connect mathematical concepts to each 

other and to other areas and personal 

interests

➔ Use mathematical arguments to support 

personal choices

➔ Incorporate First Peoples worldviews and 

perspectives to make connections to 

mathematical concepts

Students are expected to do the following:



Curricular Competencies and their 
Connection to Math Journals

The highlighted bulletpoints in the grade five and 
six Curricular Competencies are the 
competencies that can be explored and assessed 
through Math Journals. The abundance of 
highlighted competencies demonstrates the 
importance of including Math Journals in the 
classroom and the value they can add to a child’s 
mathematical journey. 

Math Journals serve many purposes: reflection, 
problem solving, building math vocabulary, 
making connections to real-world experiences, 
demonstrating understanding, visualizing, 
including your local and Aboriginal community, 
and much more. 



Marilyn Burns’
10 Big Math Ideas



1. Success comes from understanding.
2. Have students explain their reasoning.
3. Math class is a time for talk.

4. Make writing a part of math 
learning.

5. Present math activities in contexts. 
6. Support learning with manipulatives.
7. Let your students push the curriculum.
8. The best activities meet the needs of all 

students. 
9. Confusion is part of the process.

10. Encourage different ways of thinking.



4. “Make writing a part of math learning.” 

“Communication in math class should include writing as well as talking. Writing is how we think 
our way into a subject and make it our own. When children write in math class, they have to 
revisit their thinking and reflect on their ideas. Student writing gives teachers a way to assess 
how their students are thinking and what they understand. Writing in math class best extends 
from children’s talking. When partner talk, small-group interaction, or a whole-class discussion 
precedes a writing assignment, students have a chance to formulate their ideas before they’re 

expected to write. At the end of a lesson, students can write in their math journals or about 
what they learned and what questions they have. Or ask them to write about a particular math 
idea - “what I know about multiplication so far,” or “what happens to the sums and products 
when adding even and odd numbers.” When solving a problem, encourage students to record 
how they reasoned. Writing prompts on the board can help students get started writing. For 
example: “Today I learned…” or “I’m still not sure about…” or “I think the answer is…” or “I think 
this because…”

Marilyn Burns from “10 Big Math Ideas” (2004)



Bridging Numeracy and 
Literacy with Math Journals



Bridging 
Numeracy and 

Literacy with Math 
Journals

The Implementation Process

Guiding Questions

What does a math journal look like?

How do you implement the math 
journal writing process?

How do you assess a math journal?

How do you motivate students to 
write math journals?

What are other kinds of writing in 
math?



What is a 
Math Journal?

The use of words or 
sentences to 
explain or reflect 
math ideas, 
processes, and 
solutions.

Picture taken from TeachJunkie.com

From OUR Math class >>

http://www.teachjunkie.com/wp-content/uploads/2013/02/IMG_1292.jpg


What Does a Math Journal Look Like?

● Location: Typically in a notebook, ruled or blank. K-5 Teaching Math Resources 
suggests a blank notebook allows students to record their thought process 
more freely. Marilyn Burns (2004) also suggests putting together booklets or 
giving loose leaf paper to be filed away at a later date. 

● Format: Math Journals should be dated to show the progressing thinking of 
the students throughout the year. The teacher can decide the topic of the 
journal entry - whether it be a personal reflection  or an explanation/solution 
of a particular math problem. 

● Enhancements: Entries can be supported with illustrations, charts and 
diagrams to demonstrate further comprehension and creativity.

● Response: After reading entries, teachers should comment on the student’s 
work to enhance the communication between them. Encouraging and 
personalized comments ensures the journal as a safe learning space. 



Implementing the Math Journal
Time: Depending on the teacher, journals can be a 
simple warm up at the beginning of class or closure 
to a lesson. They can be written once a week to 
several times a week. The important thing to 
consider is keep journal writing as a routine and 
ensure that students have plenty of opportunities 
to “make sense” of their mathematical ideas. The 
more journals are implemented on a daily basis, the 
more it will help “promote mathematical 
understanding.”

Setting Up Journal Writing: A 
suggested preparation for students to journal write 
includes having open dialogue about math before 
the writing process, use after class discussions as 
writing opportunities, and respond to each student’s 
journal writing entry with comments or extending 
questions.

On the Road to Successful Journal Writing

1. Have plenty of “math talk.” Allow for opportunities 
to communicate about. 

2. Create a safe and supportive math environment. 
3. Make your expectations clear!
4. Model the writing.
5. Plan and deliver lessons that promote critical 

thinking.
6. Provide a clear purpose and format for each 

journal entry 
7. Make use of writing prompts to begin the writing 

process.
8. Give a well-thought and written entry as an 

example to motivate students.
9. Be flexible in allowing the kind of responses you 

receive from students (point-form, dictation, 
illustrations)

10. Be persistent and patient with the journal writing 
process. 

(Frontier Math Consultants, n.d.)



Examples of Writing Prompts

Personal Reflection

● Write about what you did in class.
● What are you unsure about, confused by, 

or wondering about?
● Describe what was easy and what was 

difficult for you.

(Burns, 2004)

Problem Solving/Explanation

G
rad

e 5
G

rad
e 6

● I saw a pattern…
● I predicted…
● I made a connection…
● My plan for tomorrow is…
● Something in math I’d like to learn…

(Frontier Math Consultants, n.d.)

● When do you round off numbers?
● Describe your favourite estimation strategy. 

Explain why it is your favourite and when you 
use it.

● Two of the digits in a 3-digit number are 6 and 7. 
The number is a multiple of 2. What could the 
number be? Is more than one answer possible? 
Explain.

● Share examples of where integers are used 
everyday.

● Nick and Pam are combining their money to buy 
a gift. Together they have $52.08. Maria has 
$12.08 more than Nigel. How much  did each 
have before they combined their money? 
Explain. Make a new problem like this one.

(Frontier Math Consultants, n.d.)



Assessing 
Math Journals
Math Journals provide teachers a glimpse 
of students’ understanding and 
confidence level of math concepts. This is 
a form of assessment to see whether or 
not a student needs more assistance or 
clarification on a concept.

Teachers can choose to formally 
evaluate each entry as a  contribution to 
overall academic assessment. Frontier 
Math Consultants suggests that students 
“tend to give writing more thought 
if it is to be scored” (p. 8, n.d.)

The rubric design for math journals is up 
to the teacher, but the following are some 
examples on how to evaluate students 
responses. Remember, content is the 
focus, not grammar or style of writing. 

Teachers are the main audience of students’ writing; their 
focus should be on “what they write, not how they write it.”

(Burns, 2004)

(Frontier Math Consultants, n.d.)



“I Don’t Want To Write Another Journal!”

It is important to keep in mind the motivational factor for students to write math 
journals. Especially if math journals are introduced mid year, students may see 
journal writing as “one more thing to do” in a math lesson (Vukovich 1985). 

Strategies to Raise Motivational Levels

● Have students design and personalize their math journal books. 
● Establish routine of journal writing (which part of the lesson?)
● Assign personalized writing topics initially: “What is your favourite part about 

________ ?” “What do you dislike?” “Draw a cartoon of __________.”
● Open up writing topics gradually. Have students write about their math 

experiences and what went well or did not go well.  
● Include journals as a contribution to final marks.



Other Forms of Writing in Math
In a math class, there are plenty of writing opportunities. Keep in mind that this kind of writing 
will differ from other subjects. There is no “final draft” to be produced. The intent is for 
students to reflect, “explore, extend, and cement” their thinking in math (Burns, 2004). Here 
are a few examples of writing opportunities:

Explaining Math Ideas

Through a more structured format, essay writing can be used in 
math lessons. Example topics include comparing and contrasting 
multiplication and division, or “What I Know About Fractions So 
Far” (Burns, 2004).

Writing about Learning Processes

Writing about the math learning process itself can include 
procedural writing. For example, “What are qualities a good 
problem solving partner should have?” or “What are the steps in 
long division?” Watch this! A step by step 

approach for writing in math!

http://www.youtube.com/watch?v=k_ICw2jVC8I
https://www.youtube.com/watch?v=k_ICw2jVC8I


Other Forms of Writing in Math (cont.)

Solving Math Problems

Writing enhances the problem solving process for students; it allows for monitoring, reflecting and 
clarification. There may be more than one way to get to a conclusion; writing allows for students to 
demonstrate their reasoning. Problem solving  is probably the greatest opportunity for 
cooperative learning among students. A “recorder” can be designated to write the ideas and 
procedures within a small group. 

Student-created math problems

Through cooperative learning, students can come up with their own word problems to “move 
beyond their misconceptions about mathematics” (Muth, 1997, p.73). As K.D. Muth explains, when 
students solve problems straight from a textbook, they think that math is just a collection of “right 
answers” from teachers and professionals. If students create their own problems, they become 
more “authentic” and not contain the diction and syntax of a textbook problem. With cooperative 
learning, the various background knowledge and cultures each student brings enhances the 
creation and application of a word problem.



Bridging 
Numeracy and 
Literacy with 

Math Journals
The Affordances

Guiding Questions

Why should students write in math?

What learnings are Math Journals 
intended to support?

How do we make the most of Math 
Journals?



The Affordances
There are many affordances to incorporating 
literacy in mathematics. By increasing the 
amount of reading and writing in mathematics, 
students receive additional practices in these 
disciplines. Incorporating Math Journals support 
students’ learnings in many areas.

Math Journals are intended for assisting students 
in their comprehension of mathematical 
concepts. It also demonstrates their 
understanding of the different areas of 
mathematics through the development of their 
personal invented strategies. As students are 
able to use multidisciplinaires in their math 
journals, such as drawing and writing, it takes the 
anxiety away from numbers and difficult 
mathematical concepts.

(Vukovich, 1985)

Some other affordances that Math Journals lends 
itself to are students’ social, mental, and 
metacognitive well-being.

● Creates a relationship between teachers 
and students as teachers are able to get an 
inside look into what their students think 
and how they learn

● Students feel free to express themselves 
and “communicate their concerns” to 
teachers

● Informal exchanges between teachers and 
students enhances communication and 
elicits teamwork towards the common goal 
of learning mathematics

● Cooperative learning between students as 
they interact and share their Math Journals



The Affordances
When students take the time to write down their 
thoughts and reasoning processes in their Math 
Journals, they are able to slow down and think 
critically about the problem. By noting down the 
way they think, it helps students reflect on their 
learning. Through sharing Math Journals 
between peers,  students are able to gain 
different perspectives into how one problem can 
be successfully solved in many different ways.

Math Journals also diminish math anxiety as 
students are able to express their concerns and 
worries in writing. Teachers are then able to 
reflect and respond in a positive and supportive 
manner.

(Vukovich, 1985)



The Affordances
In order for teachers to make the most of Math 
Journals, there must be structure and direction 
when it is initially introduced to students.

1. Open discussion: have a class discussion 
on the assigned topic.

2. Provide writing prompts during the initial 
stages.

3. Make it a routine: assign specific time 
during class time to work on Math Journals 
(eg. beginning of the week).

4. Assessment: as Math Journals are not 
intended to be used as a grading factor, 
teachers can still use them to gain better 
and quicker insights into struggling 
students.

(Vukovich, 1985)



Integrating Math Across All 
Subject Areas



Integrating Math Across All Subject Areas

It is important to demonstrate to 
students that mathematics is all around 
us and can be found everywhere - from 
grocery shopping to reading picture 
books. By actively integrating 
mathematics across other subject areas 
daily, such as Language Arts and Social 
Studies, students will be engaged with 
mathematics and be more proficient 
with it. They will develop “math lens” 
and be able to discern the mathematics 
in their everyday lives.



Core French

Calendar

Students can learn how to count in French by 
doing a calendar routine every morning. By going 
through the days of the month everyday, 
students will grasp numeracy in French. Once 
students have a firm understanding and practice 
of counting in French, teachers can then 
challenge students to incorporate other 
numerical aspects in everyday life, such as 
reciting phone numbers in French.

(Bunker, 2016)

Math Word Walls

Word walls aids students in learning and 
retaining mathematical concepts through the use 
of written and visual language. Students discuss 
and define mathematical terms and concepts. 
This cooperative learning approach provides a 
place of discussion about math, and encourages 
students to scaffold ideas from each other. 

The Virginia Department of Education offers 
comprehension packages online of mathematical 
vocabulary for all grades that teachers can use 
for their math word walls.

(Virginia Department of Education, 2016; Yates, Cuthrell, & Rose, 
2011)

Language Arts

http://www.doe.virginia.gov/instruction/mathematics/resources/vocab_cards/index.shtml


Social Studies
7 Billion… and Growing

Incorporating human geography with 
mathematics by researching the world 
population and its growth rate. Teachers can 
elaborate on this topic by including sustainability 
and resources, such as having students calculate 
the number of years that our resources can 
sustain us for. Students will be able to use “data, 
measurement, unit analysis, percentages, and 
statistical analysis” in this activity while learning 
about sustainability, population growth, 
resources from the Earth, and growth models.

(National Council of Teachers of Mathematics, 2015)

Growing Patterns

Students build patterns using geometric shape 
blocks and continue to grow the pattern. They 
have to create rules for their pattern and note 
“simple expressions to describe the growth.” 
Students can also create patterns for their peers 
to solve, as well as create and solve these 
patterns in groups to initiate collaborative 
learning. Students should be encouraged to use 
multimodal ways of representation aside from 
geometric shape blocks (eg. Lego, leaves).

(National Council of Teachers of Mathematics, 2015)

Art



Aboriginal Education

Number Concepts

Discuss with the school’s Aboriginal Resource 
Teacher to invite “local Aboriginal language 
speakers” to teach students how to count in the 
language and “discuss name variations and the 
reasons for them.” Students should find out if the 
“numbering system is a base 10 number system” 
and prepare for either a “real or imaginary 
ceremony” where they have to approximate and 
calculate “quantities of food, supplies and 
associated costs” for the event.

(Shared Learnings, 2006)

Solar System

* Note: This lesson plan has been adapted from Dan 
Meyer’s Neptune lesson.

The lesson plan integrates science and 
mathematics in terms of the relation and 
distance between other planets and earth in the 
solar system. The task for students is to 
determine where earth is in the solar system and 
its size. Teachers can then challenge students to 
provide estimates and calculations of other 
planets in a similar manner, then in relation to 
each other through measurement and 
comparison of the planets’ volume and area.

(Meyer, 2012)

Science



Conclusion



Conclusion

It is clear that incorporating writing into math is a beneficial application. As Marilyn 
Burns reflects, the two literacies are so much more than “oil and water” (Burns, p. 1, 
2004). 

Not only are Math Journals beneficial to students and teachers alike, it also covers 
many aspects of the BC Curriculum. It is a great tool for teachers to implement and 
students to use as it offers many benefits, such as lessening math anxiety and 
increasing reasoning processes. It aids students in comprehending mathematics by 
using their personal invented strategies and creates a safe outlet for students to 
communicate their thought processes and ideas.



Glossary of Terms



Glossary of Terms
Cooperative Learning: Interdependence among the members of a group. 

Curricular Competencies: Checkpoints that students are expected to hit in each subject area by the 
year’s end.

Literacy: Knowledge of a particular subject; ability to read and write.

Numeracy: The ability to understand and apply mathematical concepts, processes and skills, to solve 
problems and to make decisions in a variety of situations, including real-life scenarios.

Personal Invented Strategies: The ability to develop one’s own way of analyzing, comprehending, and 
solving mathematical problems.

Positive Math Community: An environment where students are excited about and have positive feelings 
towards mathematics.

Recorder: A particular role assigned in a given cooperative learning situation; To write and record ideas 
and observations within a group.
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