
  

 

 

GSSD 

MATHEMATICS 
A guide to instruction 

AN EFFECTIVE MATHEMATICS 

PROGRAM 
Balanced Math includes 

conceptual understanding, 

procedural fluency, and problem 

solving.  Students need to learn 

math in a logical and sequential 

manner, with continual 

connections being made between 

past mathematical understanding 

and new concepts; connections 

between concrete experiences, 

pictorial representations, symbols, 

and algorithms.  Teacher clarity 

and content knowledge is 

essential.  Vocabulary programs, 

dialog, experiential learning, 

collaborative construction of 

meaning, independent practice 

and reflection are all components 

of a balanced math approach.  

Assessment comes from 

observations, conversations, as well 

as product.  
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GSSD MATHEMATICS 

The most powerful thing a teacher can do is to become a student of their own 

practice, continually monitoring, measuring, and evaluating their effect on 

student learning. 

                         John Hattie 
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CURRICULUM CONNECTIONS 

For every lesson we teach (every outcome may have several lessons) it is important for us 

to know:  

1. What prerequisite learning is required 

2. Where the concept will go in the next grade 

There are several ways to access this information   

 A curriculum scope and sequence will reveal the flow of outcomes. See the 

document   Curriculum Through Lines, Gr 1-4  

 See the GSSD Document Grades at a Glance (Gr. 5-9) 

 At the bottom of the Saskatchewan Curriculum main page there is a document 

called Summarized Outcomes Across Areas of Study for Kindergarten to Grade 5. 

Pages 8 – 10 of this document deal with Math.   

 The following pages contain a Curriculum Concept Map developed by Saskatoon 

Greater Catholic School Division.   
 Learning Progressions for Place Value, Patterns and Relations, and Fraction 

Developed by the South Working Group of Math Consultants 

 Pearson Math Makes Sense ProGuide has a 

“Curriculum Across the Grades” illustration at 

the beginning of every unit booklet.  They 

show the outcome in the grade before and 

after 

 Saskatchewan Common Math Assessments 

show the essential skills for the concept below 

and above grade level being taught 

 GSSD Math Screeners will also provide you a 

scope and sequence of concepts  

 

  

https://www.dropbox.com/s/hrztetkjn0avc7c/Grade%201%20-%204%20Curriculum%20Conceptual%20Through-lines.docx?dl=0
https://www.dropbox.com/s/s5fq4ziwr8up4hd/Grades%20at%20a%20Glance%205%20to%209.pdf?dl=0
https://www.dropbox.com/s/sejj47ep33dmg6c/Concept%20Map%20with%20BCM%20Correlation.pdf.pdf?dl=0
https://www.dropbox.com/s/3mz11crjtxio9w3/Progression%20of%20Outcomes%20for%20Place%20Value_1.docx?dl=0
https://www.dropbox.com/s/as9a918cjkv3xtj/Progression%20of%20Outcomes%20for%20Patterns%20and%20Relations.docx?dl=0
https://www.dropbox.com/s/sbtq0fub78xi7eb/Progression%20of%20Outcomes%20for%20Fractions.docx?dl=0
https://www.dropbox.com/sh/vhuy7f3ecngo90s/AAABYQcQGIOatsjKm24-6KE4a?dl=0
https://www.dropbox.com/sh/r8fogxqoxbyb495/AABGr8XEcb3RK0ca5tGoxfOaa?dl=0


 

 
 



 

ENVIRONMENT PHYSICAL SPACE 

 

 

2. Attend to the teaching space. Math is very visual and procedural; it is symbol rich 

and uses representations.  Have a clear, uncluttered chalk/white/interactive white 

board space for modeling. Ensure that all students can see 

and hear. Consider carefully what to represent, and attend to 

logical and sequential organization of your presentation. 

 

3. Use a word wall for each unit of study. 

 

4. Manipulatives are handy, organized, and stored neatly. 

 

5. Room for collaborative learning and independent practice. 

 

6. The math classroom is an active learning space. 

 

7. Accommodations for:  

o Teacher lead (modeled) instruction 

o Collaborative learning (pairs and groups) 

o Independent practice 

Math instruction is fluid, and students need all three of these types of 

learning at certain times. We can expect the room to sometimes be active and full of 

conversation, collaboration, and manipulative work. At other times we expect a certain 

level of quiet as students need some time to concentrate on independent practice. 

 

1. Explicitly teach and rehearse classroom expectations.  Post 

anchor sheets with classroom agreements. Have students 

brainstorm their classroom agreements so they feel 

ownership of their learning environment.   



ENVIRONMENT ATTITUDE TO MATHEMATICS 

 

Much needs to be done about our attitude toward mathematics.  It seems it is socially 

acceptable and sometimes even desirable to express an ineptitude toward math.  We 

need to adopt a mathematical mindset. Some attributes of this type of growth mindset 

are: 

 Supporting the 

belief that all 

students can 

learn math. There 

is no “math 

gene”. 

Sometimes this 

involves 

conversations 

with other 

teachers, 

parents, and 

administrators as 

well.  Math is a 

literacy for 

everyone! 

 Monitoring our 

language around mathematics to embrace and celebrate errors. Cognitive science 

has shown that errors and misconceptions are essential to learning.  Everyone will make 

errors, and they should be seen as a normal part of math learning.  We must continually 

reinforce respectful listening and sharing in a safe 

environment. 

 Engaging in mathematical thinking for a class 

period every day.  We need to help our students 

feel comfortable with struggle to instill persistence.  

Math is not about “being finished”. We are never 

finished!   

 Students setting goals for themselves and self-monitoring their progress. Avoid 

competition and timed tasks. Speed does not equate to fluency.   

“A lot of scientific evidence suggests 

that the difference between those who 

succeed and those who don't is not the 

brains they were born with, but their 

approach to life, the messages they 

receive about their potential, and the 

opportunities they have to learn.”  

― Jo Boaler 

https://www.goodreads.com/author/show/576982.Jo_Boaler


 Being careful to praise effort and 

not ability.  Praising 

mathematical ability may lead 

to a fixed mindset.  As Eduardo 

Briceno says: “If I am winning 

because I am a winner, then the 

first time I lose I must be a loser.”   

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Further reading: Mathematical Mindsets by Jo Boaler 

 

 

 

 

 

 

 

 

 

Mathematical Mindset Resources 

The Power of Belief: 

https://www.youtube.com/watch?v=pN34FNbOKXc&t=7s 

Jo Boaler on Mathematical Mindset 

https://www.youtube.com/watch?v=3icoSeGqQtY&t=61s 

The Importance of Mistakes: 

https://www.youtube.com/watch?v=LrgpKjiQbQw&t=48s 

For Students: 

https://www.youtube.com/watch?v=ZoYDHUGIwuE&t=34s 

For young students: 

https://www.youtube.com/watch?v=2zrtHt3bBmQ&t=29s 

 
A Secret About the Brain 

https://www.youtube.com/watch?v=2zrtHt3bBmQ&t=29s 

 

 

 

 

https://www.youtube.com/watch?v=pN34FNbOKXc&t=7s
https://www.youtube.com/watch?v=3icoSeGqQtY&t=61s
https://www.youtube.com/watch?v=LrgpKjiQbQw&t=48s
https://www.youtube.com/watch?v=ZoYDHUGIwuE&t=34s
https://www.youtube.com/watch?v=2zrtHt3bBmQ&t=29s
https://www.youtube.com/watch?v=2zrtHt3bBmQ&t=29s


Guided 
Math 

•Small group instruction for differentiation

• In-depth reteaching, enrichment, intervention, independent 
practice, and triangulating assessment evidence

Summary

•Refers to learning target

•Formative assessment

Spaced 
Practice

•Concepts are brought back periodically for review

•New concepts are continually connected to prior learning

I Do We Do You Do

FLOW OF INSTRUCTION 

 

 

  
 

      

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Explore

•Provide an opportunity for students to interact with the 
concept. 

•May be an activity, exploration, question, debate, challenge, 
video, manipulatives, game, etc.

Learning 
Intention

• Make the learning intention (target) clear. Present the 
learning intention before the bulk of the learning, and check 
in during and after (formative assessment, lesson summary)

Modeled and 
Shared Math

•Explicit Instruction

•Punctuated by opportunities for thinking, conjecture, dialog 
and collaboration.

Modeled and Shared Math Guided Math and Independent Practice 



BALANCED MATH 

 

 
 

The Saskatchewan Curriculum emphasizes the importance of developing conceptual 

understanding. Students need to make sense of mathematical phenomena and 

relationships through the use of manipulatives, models, and representations. 

 

Once the concept is understood, we can proceed with developing fluency.  Fluency 

involves exploring strategies with the aim of developing efficient strategies, knowing math 

facts, and flexibly applying procedures, algorithms, and representations.  

 

Application is the ability to take mathematical knowledge and skills and apply them to 

new situations. It is the ability to problem solve: to represent a situation mathematically, 

apply procedures, and interpret results in context.   

 

All three of these aspects of mathematics are critical. One is not more important than 

another. Procedural fluency alone—computation with algorithms and memorized facts, is a 

house of cards—knowledge and skills that fall apart with the first challenge. Retrieval is 

difficult and application and transfer nearly impossible. On the other hand, understanding 

conceptually without developing fluency leaves learners languishing with inefficient and 

cumbersome strategies, and too cognitively tied up with computation to grasp deeper 

and more advanced concepts.   

 

 

 

 

Procedural 
Fluency

Application

Conceptual 
Understanding

“... investigators found that the high-achieving 

students actually used number sense, rather than 

rote memory, and the low-achieving students did not.” 

–Jo Boaler 

Rigor: a balance 

among conceptual 

understanding, 

procedural skills 

and fluency, and 

application with 

equal intensity 

National Governors 

Assoc. Centre for Best 

Practices and Council 

of Chief State School 

Officers, 2010 



 

MATHEMATICAL PROCESSES 

 

 
 

When planning for instruction (UbD), math teachers need to deliberately embed the 

mathematical processes.  Formative assessment opportunities overlap with opportunities for 

discussion, sharing strategies, examining representations, and 

listening for meaningful connections.  Only by triangulating 

assessment evidence can we support students in their 

mathematical thinking, reasoning, mental math and estimation 

skills.  

 

Communication: The research is overwhelming and clear: we learn by collaborating and 

communicating with others.  We need to provide opportunities for students to 

communicate mathematical ideas. Modeled math should be punctuated by opportunities 

to debate, think-pair-share, do think-alouds, peer teach, and explain reasoning. 

 

 
 

  

 

 

Communication Connections Reasoning
Mental Math and 

Estimation
Problem Solving Visualizing Technology

The person doing the talking is doing the learning!   

Effect Size for 

Classroom Discussion: 

0.82 

Effect Size for self-

verbalization and self-

questioning 0.64 

Effect Size for 

Questioning 0.48 



Characteristics of Rich Classroom Discourse 

1. Teacher questioning and prompts, support students in building understanding based 

on previous knowledge and making connections rather than the teacher being the 

authority. 

2. Mistakes are valued and seen as opportunities for students to clarify their ideas 

through discussing and justifying their thinking and listening to the ideas of others. 

3. Students consider different approaches to the mathematics and how those 

approaches are different. 

4. There is an element of productive struggle with perseverance.  The focus is on how to 

use mathematics to make sense of the task and how to approach a solution. 

5. Students are encouraged to use a variety of representations to build understanding 

and justify their thinking. 

                                                                                                                   (Hattie, 2017) 

  



Connections: Learning happens when new ideas are connected to something we already 

know.  Every time we introduce a new math concept we must begin with what students 

already know and understand; in this way, math is a continuum of learning. It is built on 

foundational understandings.  It is logical and sequential. This is an important concept 

when planning instruction.  Using a scope and sequence (see section on curriculum in this 

document) helps us know what connections to make for students. 

As well as connecting math ideas to other math understandings, we also need to connect 

math to real life experience as much as possible.  Any life applications and 

experiential/emotional connections will foster long term memory.  

Vocabulary terms in math are connected by teaching “generative 

vocabulary”—examining root words and other related concepts (ex: 

why is a number raised to power of 

two called “squared”? and to power 

of three called “cubed”?  What is 

the root of “Quadrant, quadratic, 

quadriceps, and a “quad” bike?  How are cent, centimeter, century, 

and percent related? )    

 

Reasoning: We need to encourage students to find a 

way in to their own reasoning. Discussing strategies, 

opportunities for communication and explanation, 

and comparing strategies are all useful ways to support 

reasoning.  While accuracy is important, more important is 

the ability to explain reasoning.  Having students think and 

reflect about their own reasoning will help instill 

persistence, something we 

really need to work on! 

 

 

 

 

 

 

 

 

 

 

  

“Number Talks” is a program that 

helps students develop conceptual 

fluency (reasoning).  It is a daily 

routine that has students compare 

strategies.  

 

The only way we have to learn 

something new is to connect it to what 

is already known 

 “I get it” must also mean 

“I can explain it!” 

 

Pearson Math Makes Sense provides an 

“Explore” activity for each concept to 

create experiential learning—an 

opportunity for connections 

 

“Reasoning is necessary to navigate the facts, 

procedures, concepts and techniques of 

mathematics and fit them together in a sensible way. 

The hallmark of reasoning is the ability to explain and 

justify one’s thinking.” –Glanfield (2007) 

 While process and accuracy are important, math 

is really about argument, logical reason, and 

proof.  These are what we must value. 

 



Mental Math and Estimation 

Mental math is number flexible reasoning.  It involves knowing facts (not just memorizing, 

but understanding facts with conceptual fluency) calculating mentally, and reasoning.  

Communicating strategies and representing them supports flexible thinking and mental 

math.   

 

Estimation is important for approximating, judging the reasonableness of an answer, and to 

make mathematical sense of daily 

situations. Without a sense of 

appropriate quantity, technology may 

be of little use.  

 

Problem Solving 

To understand mathematics is to be able 

to transfer learning to novel situations and to mathematize real world problems.  

Computation and calculation is of little use if we can’t apply it.  Problem solving is 

supported by teaching reading strategies, explicitly teaching cognitive strategies, helping 

students translate written language to mathematical representations and expressions, and 

nurturing safe discussions and sharing of strategies by valuing contributions by students.  

Allowing students to visualize first and represent or share those 

initial conceptualizations can reduce some of the anxiety we 

often associate with “word problems”.  Successful problem 

solvers find the math content within a situation, apply 

mathematical strategies and computations, interpret the results 

in the context of the problem, and express the solution in the 

context of the problem.  

 

 

Visualizing: 

Visualizing is part 

of reasoning and 

proof.  Students 

need to visualize 

not only as part of 

shape and space, but also in order to apply concepts to computation—for instance, 

composing and decomposing numbers mentally to apply strategies.  

 

“Visualization involves thinking in 

pictures and images, and the ability 

to perceive, transform, and recreate 

different aspects of the visual-spatial 

world.” 

-Armstrong (1993), in Glanfield, 

(2007). 

 

 “Mental math enables students to determine answers 

and propose strategies without paper and pencil. It 

improves computational fluency and problem solving 

by developing efficiency accuracy and flexibility.” 

-Saskatchewan Curriculum 

 



Visualization is supported by representation. A 

picture is worth a thousand words! It is important 

that students draw out their ideas, experiment 

with models, and use pictorial representations to 

express and understand concepts. Math is 

symbol rich and therefore very visual. Diagrams 

and symbols help us organize our ideas and 

procedures. 

 

Technology 

The Saskatchewan Curriculum guide outlines the usefulness of technology for exploring, 

organizing data, and assisting with calculations when the calculation itself is not the focus 

of the mathematics, but also cautions that it does not replace basic understanding and 

ability to apply reasoning and processes. Use with caution. 

 

Consider the outcome. If the outcome is in numeracy strand, it is about being able to know 

and apply facts, compute, express reasoning and justify a solution. Over-reliance on a 

calculator will undermine the development of those skills.  However, if the outcome is 

shape and space or statistics and probability, it may be more appropriate to use a 

calculator for complicated computations to allow students’ working memory to deal with 

the concepts being taught.  

 

 

 

 

 

Calculators are not the only technology we make use of in the 

classroom. Teachers keep blogs for students, support learning 

with screen captures and videos, use ipads and other devices for 

capturing work with manipulatives or recording student 

reasoning, share videos and photos with parents, assess with 

digital portfolios, and use software as an alternative method of 

practice.   

 

 

 

Mathematical ideas and relationships 

communicated and investigated through 

such representations as words, numbers, 

symbols, tables, diagrams, models, 

manipulatives, and graphs. 

 –Glanfield (2007) 

 

 But calculators can do basic operations like multiplication. So is it 

still appropriate for us to insist that students learn the basic facts?  

YES! 
Without understanding how to compose and decompose numbers, 

recognize factors and multiples, and establish fluent and flexible 

strategies, students will never master work with fractions, roots, 

powers, graphing, algebra, trigonometry, and calculus. 

 

Using calculators effectively still requires an appropriate sense 

of number and operation, to enter arguments properly, 
understand the function of the tool, judge the reasonableness 

of the answer, and interpret solutions in context.   



Instructional Approaches 
How do I foster flexible reasoning, conceptual understanding, 

fluency, persistence, and confidence in mathematics? 

Eight high-leverage instructional practices in math: 

1. Establish math goals to focus learning. 

2. Implement tasks that promote reasoning and problem solving. 

3. Use and connect mathematical representations. 

4. Facilitate meaningful mathematical discourse. 

5. Pose purposeful questions. 

6. Build procedural fluency from conceptual understanding. 

7. Support productive struggle in learning mathematics. 

8. Elicit and use evidence of student thinking. 

                                                                                   (NCTM, 2014) 

 

 

 

 

 

Reflection  

Questions 
 

 

 

 



MODELED AND SHARED MATH (DIRECT INSTRUCTION)  

 

 The teacher purposefully plans, introduces, models and explicitly demonstrates the 

concept.  Connections are made to prior learning.  The teacher may start with an 

“explore” activity that allows students to reason, conjecture, solve problems, and 

interact with the concept.   

 The teacher elicits and shares student thinking and reasoning, recording and 

discussing strategies. The teacher may model a think aloud. 

 The teacher models procedures to be used and explicitly explains vocabulary, 

symbols and models.  The teacher may demonstrate with a think aloud.  Connections 

are made between symbols, procedures, manipulatives and models. 

 There is a gradual release of responsibility, where students observe modeling, try 

independently, discuss and practice collaboratively, share strategies and solutions, 

examine errors and misconceptions, and receive immediate and specific feedback. 

 Opportunities are provided for students to consolidate thinking through meaningful 

dialog, discussion or debate.  Students share thinking and reasoning. 

 

Purpose 

Modelling and Sharing: 

 Connects mathematical ideas into a continuum of understanding 

 Builds lesson logically and sequentially 

 Directs students to efficient strategies 

 Models thinking, representing, and reasoning 

 Makes sense of mathematical phenomena 

 Demonstrates correct use of symbols and algorithms 

 Reveals vocabulary and symbols relevant to the material 

 Connects mathematics to real world and helps students identify with the concepts 

 Uncovers a variety of entry points, strategies, and ways of reasoning 

 Helps clear up misconceptions  

 

 

 

 

 

 

 

 

 

Effect Size for Direct 

Instruction:  0.59 
Two features of teaching found in higher 

achieving countries that help students 

develop conceptual understanding:   

1. Allowing students to wrestle with key ideas 

2. Attending to mathematical relationships 

(making connections).-National Council of 

Teachers of Mathematics 
Effect Size for Teacher 

Clarity 0.75 

Effect Size for 

Vocabulary Programs 

0.67 



Modeled/Shared Math Is…. Modeled/Shared Math is 

Not…. 
Explicitly planned, well organized, and 

logically presented.  Difficulties and 

misconceptions anticipated, a variety of 

strategies planned to differentiate. 

Haphazard, unorganized, improvised, and 

sporadic. 

Interactive, with opportunities for student 

thinking, conjecture, dialog and 

experimentation. Students contribute to 

lesson. 

Lecture (“Chalk and Talk”) 

Teacher Centred. 

Connects new ideas to prior learnings, 

and connects procedures to models.  

Helps students make sense of strategies 

and procedures. 

Teaches math as “piecemeal”—a series of 

discreet and disconnected ideas. Teaches 

procedures as steps in an algorithm to be 

memorized and duplicated. 

Effective when used prior to students 

being asked to practice the skill or 

strategy. 

 

Told, but not followed up with practice, or 

activities are presented without giving 

students a firm understanding of the 

mathematics involved. 

Integrates a variety of instructional 

strategies. 

Teaches concepts one way. 

Responsive:  Uses ongoing formative 

assessments and check-ins to determine 

student readiness for more difficult 

problems or to work more 

independently. 

Scripted. 

Brief, engaging, and purposeful. 

 

Teacher talk dominates class time. 

Demonstrates the strategy, allowing 

more repetition to students who need it, 

and allowing alternative challenges to 

students who need easier entry points or 

enrichment. Differentiated. 

 

“One size fits all”, with limited examples, or 

too much repetition for students who are 

ready to try on their own, or not enough 

explanation or support for students who 

require more. 

Offers only one level or type of examples.  

 

 

 

 

Formative Assessment 

 Students’ application of concepts, 

strategies, and procedures is monitored 

through ongoing formative assessment: 

products, observations, and conversations. 

Specific, non-graded corrective feedback is 

given. 

 



QUESTIONING 

 

Students need to talk to learn math. They need to wrestle with mathematical ideas, and 

express their reasoning. The most powerful learning moments in math come from moments 

of cognitive dissonance—students making sense of the way things work.  

 

Teachers capitalize on this by 

 Asking provocative questions 

 Providing safe opportunities for 

students to verbalize reasoning 

 Not providing judgement or answers too quickly—stepping back 

from the role of the expert in the room 

 Embracing and capitalizing on erroneous reasoning 

 Providing opportunity for all students to think 

 Allowing enough wait time 

 Using hands-free questioning 

 Allowing students time to think and then respond quietly to 

partners rather than out loud to the class 

 Explicitly teaching students how to have group conversations, to ask each other to 

elaborate, to ask clarifying questions, to invite contributions from others 

 Restating student thinking and encouraging conjecture and predictions 

 Asking students to agree/disagree/explain reasoning 

 
 

 

 

 

 

 

 

 

 

 

Try using “hands-free” 

questioning. Once we 

call on a student to 

answer out loud, all 

other students are 

done thinking. 

Math class is about thinking. It is about 

engaging in a mental struggle every day, 

reasoning, and communicating. We need 

to provide these opportunities every day. 

Formative Assessments/Activities to support conjecture, debate, dialog and 

proof: 

 Four Corners 

 Commit and Toss 

 Agree/Disagree 

 Voting 

 Pair and share with student holding opposing opinion 

 Always/Sometimes/Never 

 Gallery Walk 

 Graffiti  

Effect Size for 

Questioning 0.48 



 

 

 

Examples of provocative questions in 

math: 

Grade 6: How many fractions are there 

between 0 and 1? 

Can I write a number smaller? 

Grade 7: Two negatives make a positive. 

Agree or disagree? 

Grade 8: If I multiply two numbers, my 

product is always larger. Agree or disagree? 

If I divide a number by another number, I 

always make the number smaller. Agree or 

disagree? 

Grade 9:  
23  

Go to the corner of the room you believe 

has the correct answer posted: (answers are 

6, -6, 9, -9.  In grade 10 you could add  
1

9
 

and 
1

9
 ).  With your group decide how to 

prove that you are right. Prepare to 

convince others that you are right.  

 

 

  

 

 

 

 

 

 

 

 

 

 

 

Asking rich, open questions in math is a natural 

form of differentiation, including enrichment. 



 

GUIDED MATH 

 

Purpose 

Guided math (small group instruction, stations, or PODS) is a way of practicing and 

reinforcing what has already been taught well. Practicing in small group allows for a variety 

of experiences and provides opportunities for differentiation. Most importantly, small group 

instruction includes a “teacher table”, where the teacher can work intensively with a small 

group of students to differentiate, reinforce, and assess. 

 

Choosing Activities 

 Stations need to reinforce the math concept being taught in a meaningful way.   

 UbD helps us align activities not only with specific outcomes, but specific skills or 

concepts within the outcome.  

 It is not enough for the activity to be engaging—it must also be purposeful and 

support learning.  

 

Grouping   

 Groups should be flexible.  

 Often we create groups based on performance on a pre-assessment.  

  It can be convenient to have groups of “like” learners together at times, so that we 

can target instruction to those students; however, it is important that our groups 

change.  If students label themselves they have done more damage to their learning 

than we can recover with any amount of excellent instruction or intervention. 

 

See John Hattie’s suggestions for math groups. 

 

 

 



Guided Math Is…. Guided Math is Not…. 
Continually changing flexible groupings 

to meet the learning needs of students. 

Establishing static groups that remain 

unchanged. 

Varying instructional time and content 

based on student need. 

Each student receiving the same 

amount of instruction and same task. 

Responsive teaching based on 

observation. 

One size fits all work and activities. 

Using a variety of activities and modes of 

learning to reinforce understanding of 

math. 

Overuse of technology or paper pencil 

tasks. 

Rigorous, accountable engaging 

learning activities. 

Fun games that are chosen because 

students like them, not because they 

provide meaningful practice. 

Students learning independently, 

interdependently and collaboratively. 

Students wondering what to do with their 

time. 

Students are clear about expectations.  

They look for help from peers and have 

alternative tasks if they are unable to 

complete tasks at stations. 

Students interrupt the teacher who is at 

a table with a group, or students sit and 

wait until their time at a station is over. 

Student work samples, notes on 

conversations, and observations of 

ability are collected to create a diverse 

portfolio of student learning. 

Students are not accountable for the 

learning they do at stations. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Effect Size for Peer 

Tutoring 0.56 

Effect Size for Spaced 

vs mass Practice:  0.71 

Effect Size for 

Feedback 0.75 

Effect Size for 

Cooperative vs 

Independent Learning 

0.59 



DIFFERENTIATING 

 

Continual monitoring and formative assessment 

provide a picture of each student’s strengths and 

needs so the teacher can plan to maximize 

learning.   

 

During regular classroom instruction, a teacher can level the tasks for students and provide 

differing levels of support during small group instruction.  Students may require varying 

levels of direction, varying complexity of tasks, and may require different amounts of time. 

 

Scaffolding Tasks 

 Parallel tasks are math problems (questions) that address the same outcome, but 

can be of differing levels of complexity.  Simpler equations, smaller numbers, and 

fewer steps may be suitable for struggling learners.  Open ended tasks provide 

multiple entry points and students can naturally differentiate. 

 More explicit instruction may be beneficial. During small group, struggling learners 

may be provided task cards that help them through stations. 

 Pairing students can provide collaborative support. Teachers may also make use of 

peer teaching. 

 At technology stations, many programs such as Mathletics allow teachers to target 

specific skills at varying levels in order to differentiate for students. 

 At paper-pencil stations, struggling learners may receive alternative tasks, or have 

worked examples, multiplication charts, additional technology, or other supports 

available. 

 Screen captures of procedural content can provide natural differentiation, as 

students that require more repetition can watch instruction repeatedly, at home or in 

small groups, as much as they need to. 

  

Enriching 

This is often a struggle for teachers.  Enrichment is not working on outcomes at a higher 

grade level. 

 Parallel tasks can be useful.  Tasks that are less explicit, more complex, multi-step, 

and require reasoning and proof are often suited to confident and competent 

learners. 

 There are many resources with more advanced and creative tasks for students.   

 As much as possible, use alternative tasks that align with the outcome being worked 

on. 

 

Students need goals that are 

challenging but not overwhelming 

 



Differentiating Is… Differentiating is Not… 
Choosing appropriate tasks that 

continually challenge learners. 

Providing tasks that students are 

successful at but that fail to push their 

learning. 

Allowing more time if students need it. Accepting incomplete work because 

students didn’t have time to finish. 

Arranging small group instruction to target 

the needs of specific groups. 

Using only full-class instruction. 

Providing more explicit instruction and 

worked examples for struggling learners in 

an effort to help students learn to work 

more independently. 

Talking students through every task so 

they don’t develop self-coping strategies. 

Providing choice and parallel tasks so 

students can choose entry points and 

challenge level. 

Giving the same task to all students. 

Explicitly teaching and reinforcing self-

coping strategies to create 

independence. 

Allowing struggling learners to cope with 

extra supports and inefficient strategies. 

Challenging strong learners with more 

complex, creative, and open tasks. 

Rewarding quick and efficient 

completion of practice with “more” work. 

Finding problems and projects that press 

strong learners to delve more deeply into 

concepts and research beyond 

curriculum. 

Teaching next years’ outcomes. 

Using technology to provide alternative 

tasks, target gaps, and provide more 

repetition. 

Using technology to entertain and 

occupy learners. 

Providing choice as much as possible. Allowing only very strong learners to 

participate in more engaging, open tasks. 

 

 

 

 

 

 

 

 

 

 

 

 

 

Effect Size for Problem 

Solving teaching 0.61 



RESPONSIVE MATH INSTRUCTION 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

  

Step One: Classroom-based Intervention within Instruction (Tier 1) 
 Pre-assess students using screeners or Sask Common Math Assessment to determine each student’s level of 

prerequisite skills, conceptual understanding, fluency and readiness to move forward. 

 Plan instruction based on student needs; this may mean full group review, or review and re-teaching for only 

some students.  Stations may be useful to address gaps before moving to new material. 

 Implement powerful instructional approaches:  Explore, modeled math, guided math, and independent 

practice. Keep learning target concise and refer to it to check progress. 

 Monitor progress through ongoing formative assessment. 

 Adjust instruction as needed.   

 Confer and set learning goals with students, parents, (and interventionists if necessary). 

 Document strategies used and their impact on student learning.   

 Document conversations and observations as well as written work records. 

o If student growth is not evident, proceed to targeted group intervention. 

  

 

Im 

 Step Two: Targeted Group Intervention 

 Review documentation and strategies implemented in classroom instruction. 

 Develop a plan for targeted group instruction based on the needs of the students, 

identified through screeners, pre-assessments, and teacher observation. 

 Communicate with families and learning teams. Plan to keep students in tier two 

intervention for at least 4 weeks, with intervention happening every day if possible. 

 Implement the plan, ensuring daily intervention occurs in addition to regular math 

class time.  Topics addressed during intervention may not be aligned with 

classroom instruction, but rather chosen based on gaps identified by screeners. 

 Monitor and assess students continually through running records that include 

conversations, observations, and formative assessments. 

 Document strategies used.  

o If intervention is successful, student keeps up with class in regular tier 1 

instruction. 

o If student growth and independence is not evident, proceed to planning for 

intensive individual intervention. 

Im 

 
ImS 

Step 3:  Individual Intervention (Tier Three) 
 School and division-based team may consider diagnostic 

testing such as Key Math. Key Math essential resources can 

be a useful intervention resource.  

 Is the student on an IIP? Is there a Record of Adaptation? 

 Teacher and SST, in consultation with administrators and 

family, set learning goals that are challenging but not 

overwhelming to the student. 

 Make curriculum decisions based on reasonable goals for 

the student’s academic success. 

 Monitor and document strategies and impact on learning. 



 

 

 

 

 

 

 

  

 

                                    

                                                          

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

  

 

 

 

  

 

 

 

 

Referral to 

Interdisciplinary Team 

or additional Ed Psych 

assessment 
No Success 

Success Student Still 

Struggling 

PLC (Collaborative 

Team/Teacher/Screen

ers) Identify 

Struggling Student 

Success 

Key Math (SST) 

Interweaving Worked 

Examples 

 
Think Alouds 

 Flexible Interviews 

 
Modeling 

 

Reciprocal Teaching 

 
Chunking Across 

Problems 

 

Guided Math 

 

Formative Assessment 

 

Collaborative Learning 

 

Constructing Meaning 

 

Math Pods 

 

Peer Teaching  

 

Communicating 

 

Rich Differentiated 

Instruction 

 

Vocabulary Programs 

 

Student Self-Monitoring 

and Goal Setting 

 

Balanced Instruction 

 

http://blogs.gssd.ca/studentservices/2013/03/03/keymath-webinars/
http://www.learnlab.org/research/wiki/index.php/Worked_example_principle
http://www.learnlab.org/research/wiki/index.php/Worked_example_principle
http://www.google.ca/url?sa=t&amp;rct=j&amp;q&amp;esrc=s&amp;source=web&amp;cd=3&amp;ved=0CEQQFjAC&amp;url=http%3A%2F%2Fwww.ode.state.or.us%2Fteachlearn%2Fconferencematerials%2Fsped%2F2006%2Fstudentmaththinkalouddescript.doc&amp;ei=E3mGUsvIMYeG2wXxmoCoAQ&amp;usg=AFQjCNHRPMzHqiu3bqXAQFiutUJrSaJXag&amp;sig2=-O9wpl37r88_dmQ-w_at9w&amp;bvm=bv.56643336%2Cd.b2I
http://www.schoolleadership20.com/forum/topics/using-diagnostic-interviews-to-understand-students-math-thinking?xg_source=activity
http://www.youtube.com/watch?v=6goY8U4u9Ts
http://literacytcs.wikispaces.com/file/view/Reciprocal%2BTeaching%2B--%2BMath.pdf
http://dyslexia.yale.edu/Edu_memorychallenges.html
http://dyslexia.yale.edu/Edu_memorychallenges.html
https://www.livebinders.com/play/play?id=900044
https://www.livebinders.com/play/play?id=574194
http://www.edutopia.org/stw-collaborative-learning-tips
http://mathforum.org/mathed/constructivism.html
http://mmorley.edublogs.org/2-design-develop-digital-age-learning-experiences-assessments/math-pods/
https://www.teachingchannel.org/videos/student-peer-teaching
http://www.edu.gov.on.ca/eng/literacynumeracy/inspire/research/CBS_Communication_Mathematics.pdf
https://www.livebinders.com/play/play?id=677323
https://www.livebinders.com/play/play?id=677323
http://www.eduplace.com/state/pdf/author/chard_hmm05.pdf
http://www.edu.gov.on.ca/eng/literacynumeracy/inspire/research/studentselfassessment.pdf
http://www.edu.gov.on.ca/eng/literacynumeracy/inspire/research/studentselfassessment.pdf
file:///C:/Users/lisa.wotherspoon/AppData/Local/Microsoft/Windows/INetCache/Content.Outlook/WCYYRQ1Q/


A FRAMEWORK FOR TIER 2 SMALL GROUP INTERVENTION 

 

The following eight recommendations by the (U.S) National Center for Educational 

Evaluation and Regional Assistance are widely accepted as a framework for math 

interventions: 

Recommendations for math interventions:  

1. Screen students (pre-assess/assess), identify at-risk learners, and provide interventions.  

Looking for diagnostics?  Use the SK Common Math Assessments, which are 

organized by grade and outcome: Portal Link to SK Common Math Assessments 

There are also diagnostics developed and generously shared by Saskatoon Public, 

Saskatoon Greater Catholic, and Good Spirit School Divisions: 

Portal Link to Math Screeners 

2. Interventions should focus intensely 

on whole numbers in K-5, and 

rational numbers in Gr 4-8.   

3. Instruction during intervention should 

be explicit and systematic.  

During regular instruction we may 

skip around through math content 

to show the interconnectedness of 

skills (spiral curriculum). This approach may cause difficulty for students that are 

struggling to master a single concept or skill (Riccomini & Witzel, 2010). 

4. Provide models (exemplars) of well-worked problems, have students do think-alouds, 

provide guided practice and feedback. Use frequent reviews and summaries. 

5. Help students recognize underlying structures when solving word problems. 

6. Intervention teachers need to be proficient in providing mathematical models and 

representations.  They should be well versed in math instruction and have a thorough 

knowledge of curriculum, assessment, and child development. 

7. Devote the first 10 minutes of each session on mastering basic facts with fluency. 

8. Use rigorous monitoring of progress. 

9. Incorporate motivational strategies, such as reward games or activities that still 

support learning mathematical concepts or develop procedural fluency. 

 

-National Center for Education Evaluation and Regional Assistance (2009), Riccomini, J., &Witzel, B. (2010).  

Hattie, J. (2017) 

 

 

 

  
Effect Size for Worked 

Examples 0.57 

https://portal.gssd.ca/department/Curriculum/math/Pages/default.aspx
https://portal.gssd.ca/department/Curriculum/math/Pages/default.aspx


INTERVENTION STRUCTURE 

 

The following is based on an 

intervention program developed 

by Saskatoon Greater Catholic 

School Division  

 

 Screen all students to 

identify gaps. Select 

groups of students with 

similar needs.  

 

 

 

 

 

 Groups should not be larger than five students. 

 Tier Two intervention is in addition to regular math instruction. It is expected that 

students interact with grade level math as much as possible during class time (with 

continuing support provided), but intervention time will target specific foundational 

gaps identified by screeners.   

 

 Begin with five to seven minutes of 

basic fluency practice. Fluency practice 

is provided through a repertoire of 

games using cards, dice, catch-balls, 

etc. The interventionist observes students 

as they are called on to recall facts and 

monitors and track student fluency. 

Students should be able to state each 

fact on three different occasions without applying strategies to consider it 

“mastered”. Facts are grade level appropriate:  

Addition, subtraction, then multiplication, division, and 

so on.  

 Next students write a short “entrance slip”, based on 

the material they worked on in the last intervention 

session. This work is discussed and reviewed, and kept in 

the student’s running records.  

 

Effect Size for RtI 1.07 



 

 

 Students then move on to new work.  Instruction is 

explicit and systematic. Students talk about their 

understanding and reasoning, perform skills on 

white boards, do “think alouds”, and receive 

immediate feedback. Manipulatives and models 

play a key role in helping students understand 

concepts.  

 Growth mindset is a focus. Students gain 

confidence as they experience growth, and 

begin to feel more comfortable in their regular 

classroom. Students that struggle often 

experience relief and gain confidence when they 

develop fluency (Riccomini, 2010).   

 The day’s new work is followed by an “on your 

own” question.  This also is kept as part of the 

running record. The interventionist will accumulate a 

large amount of assessment data; records of 

observations and conversations as well as products 

collected during intervention time. 

 The session ends with a reward game—something 

students enjoy that still reinforces math concepts 

and/or fluency.  

 Sessions ideally are 35-40 minutes long, happen daily, 

and last a minimum of 5 weeks. 

  



ASSESSMENT 

 

 Assessment data from curriculum outcomes using screeners, SK Common Math Assessments, 

Math Makes Sense or teacher-made assessments are the starting point for planning math 

instruction. 

 Ongoing formative assessment is used to determine student progress.  

 Formative assessment data in the form of products, observations and conversations are 

documented and used for instructional decisions and reporting. 

 Rubrics and checklists can be both formative and summative.  

 Specific, non-graded feedback is powerful for student learning. 

 Guided math provides an opportunity for the teacher to observe students in small groups 

and individually.  Quality evidence is gathered through watching students perform skills on 

small whiteboards, asking students questions about their reasoning, and 

observing student proficiency and confidence.  

 Assessment is for learning first. It should empower and encourage 

students.   

 Self-monitoring and goal setting helps students take ownership of their 

learning and promotes a growth mindset. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Pearson Math Makes Sense 

Proguide has excellent 

observation records and 

other useful assessment tools 

Assessment Resources 

 GSSD Math Rubrics on GSSD Portal:  Division         Learning Support Services Curriculum 

Assessment and Instruction  Math  Scroll down to desired grade level select 

Assessment 

 Saskatchewan Common Math Assessments (SCMA) on Math portal page, right hand side, 

“Quick Links” 

 GSSD Screeners: On Math portal page, under “Screeners” 

Effect Size for Self-reported 

grades/student 

expectations; 1.44 

Effect Size for 

Feedback 0.75 

Effect Size for 

Formative Evaluation 

0.90 



EFFECT SIZES  

 

An “effect size” is a statistical measure of the effectiveness of a strategy or intervention.  It is 

the best way of answering the question ‘what has the greatest influence on student 

learning?' John Hattie has done the most comprehensive summary (meta-

analysis) of research into what works in education.  His analysis is based on 

over 800 meta-analyses of 50,000 research studies involving more than 240 

million students.   

In summary:  What we do as educators affects student achievement.  An 

average student in an average classroom has an average gain of 0.4.  

Anything we do that has an effect size over 0.4 is worthwhile (the higher, 

the better!)  but things we do that have an effect size less than 0.4 are not worth our time 

and effort (some approaches even have negative effect sizes, meaning they cause more 

harm than good).  Since we want to maximize our effectiveness as teachers, it is important 

that we understand what works and what doesn’t.  

 

While we should not read the numbers in isolation (Hattie’s books, Visible Learning, Visible 

Learning for Teachers, and Visible 

Learning for Mathematics expand on 

each strategy and provide definitions 

and context), they can give us a 

general idea.  Listed here are some of 

the strategies, instructional 

approaches, and interventions we 

commonly use, and their associated 

effect size.  

 

 A Glossary explaining what is meant by common influences can be found here: 

https://visible-learning.org/glossary/ 

  

https://visible-learning.org/glossary/


 

 

 

 

 

 

 

 

 

Influence  Effect Size 

Self-reported grades/student expectations 1.44 

Piagetian programs 1.28 

Response to Intervention 1.07 

Teacher credibility 0.90 

Formative Assessment  0.90 

Micro-teaching (lesson study) 0.88 

Classroom discussion 0.82 

Teacher Clarity 0.75 

Feedback 0.75 

Reciprocal teaching 0.74 

Teacher-Student relationships 0.74 

Spaced vs Mass Practice 0.71 

Metacognitive Strategies 0.69 

Vocabulary Programs 0.67 

Self-verbalization and self-questioning 0.64 

Study Skills 0.63 

Teaching Strategies 0.62 

Problem-solving teaching 0.61 

Not labeling students 0.61 

Concept mapping  0.60 

Cooperative vs Individualistic learning 0.60 

Direct Instruction 0.59 

Mastery Learning 0.58 

Worked Examples  0.57 

Finances 0.28 

Family Structure  0.18 

Web-based learning  0.18 

Matching Learning Styles 0.17 

Ability Grouping  0.12 

Multi-grade classrooms  0.04 

Student control over learning 0.01 

Summer vacation -.02 

Retention -0.13 

Television -0.18 
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