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Abstract 
 
In today’s 21st century classroom, educators must understand the needs of their students. This is 

very important for instruction in a primary grade math learning environment, as there has been a 

noted increase in mathematically-challenged students in elementary grades. Students may be math-

challenged for several reasons: the student may have developed a generalized anxiety about the 

subject; the student may have a genuine learning disability called Developmental Dyscalculia; or, 

the student may have an undiagnosed math issue.  Regardless, the key to assisting all students in 

a math classroom falls to a teacher’s ability to learn to differentiate instruction. As well, there is a 

movement from teacher-led instruction to student-led learning where math is discovered and 

enjoyed, and teachers need to keep up-to-date in new approaches to make math meaningful for 

their students. From a professional development perspective, this is a daunting task for educators 

living in northern BC. The sheer distance, travel costs and time away are prohibitive to going to a 

larger center for math-based professional development opportunities. The author decided to create 

a research-based website that offers a one-stop user-friendly professional development hub for 

northern BC primary math teachers. The website contains the research presented in this paper 

about math anxiety, Developmental Dyscalculia, undiagnosed issues, Learning Styles and 

Learning Style Inventories, and a variety of current math interventions that can be easily learned 

and applied in an instructional setting 

 
 
Include the Major Project https://primarymathinventions.weebly.com 
 
 
Keywords: Developmental Dyscalculia, Math Anxiety, Learning Styles and Learning Inventories, 

Universal Design for Learning.  
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Chapter 1 
 

Introduction 
 

In an inclusive education model, teachers need to offer differentiated instruction to meet 

the needs of all learners. This is especially true in modern classrooms, with students who have a 

variety of skills and needs as it relates to their math achievement. Differentiated Instruction is a 

pedagogical philosophy that encourages teachers to adapt instruction to the unique and diverse 

needs of their student population, including the differentiation of teaching strategies, student 

work, and evaluative methods. Because of movement toward increasingly inclusive education 

over several decades, modern classrooms are increasingly diverse. Differentiated Instruction 

allows the teacher to engage all learners through differentiation, instead of the ‘one size fits all’ 

approach that has previously characterized education (Subban, 2006, p. 940.) 

Typically, in most school districts in British Columbia, students will not receive 

psychoeducational evaluations until Grades 4 or 5 and even as late as Grade 7. However, most 

primary teachers begin to see academic discrepancies among their students far earlier. Early 

signs might include students having trouble keeping up with their classmates, or working hard 

but still finding academics a struggle, particularity regarding early reading, writing, or math 

skills, like trying to remember numbers or fact families; Enright-Morin, 2018). Additional 

challenges might include difficulty remembering, difficulty following directions, challenges with 

organizational skills, difficulty paying attention, poor fine motor skills, and difficulties in 

grasping concepts related to time.  

As it relates to math, some of these early challenges could be signs that a child may be 

struggling with a mathematical learning disability, sometimes called dyscalculia. Dyscalculia is a 

specific neurologically based disorder of mathematical abilities. It originates as a genetic or 
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congenital disorder of the brain and causes a discrepancy between an individual’s general 

cognitive level and mathematical abilities (Wadlington & Wadlingtion, 2008). Additionally, 

math anxiety may further impact students with dyscalculia, and can be a feature in students 

without the disorder. Math anxiety refers to a student’s negative affective reaction to situations 

involving numbers, math, and mathematics calculations. This feeling of tension and anxiety 

interferes with the manipulation of numbers and the solving of mathematical problems in a wide 

variety of situations (Ashcraft & Moore 2009). 

 Dyscalculia and other mathematical difficulties can be perplexing to teachers and 

students. As the inclusion of students who have serious difficulties in mathematics becomes 

more prevalent, knowing how to work with learning challenges has become much more 

important for general education teachers.   

Personal Context 

 
Over the last four years, I have been teaching Grade 6.  I have found a majority of the 

students were missing key concepts; especially adding, subtracting, multiplication, division, and 

place value. These basic skills are required to build upon the math concepts to be learned in 

Grade 6.  I know that those previous concepts were taught, but it made me wonder why students 

were not retaining the information. Students had huge gaps in their math learning. 

Now that I am teaching Grade 3, I am surprised to find that there are similar gaps in the 

student's math learning.  For example, I am finding that many do not know their basic addition 

and subtraction facts to 20, which are Grade 1 concepts. When adding and subtracting with 

double or triple digits they prefer to use the traditional algorithm, however many are not able to 

utilize it correctly. When presented with other strategies they are reluctant to take the time to 

learn them. 
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The reluctance to learn new strategies could be based on how they learned math 

previously (Swars, Daane & Giesen, 2006). Perhaps their math instruction was in a more 

traditional model, wherein the teacher taught a lesson and the concept had to be learned quickly 

to move on to the next topic.  Or perhaps, the students were allowed time for exploration and 

inquiry-based learning, but were not given the necessary facilitation or guidance to extend their 

learning. 

With the redesign of the British Columbia curriculum, math instruction needs to 

evolve. Twenty-first century learning allows students to be in control of their learning, with the 

teacher as facilitators or guides of their academic process.  Clements and Sarama (2003) “suggest 

teachers should purposely use a variety of teaching strategies to promote children’s learning” (p. 

4). With these strategies, a student can choose what works best for their personal learning style, 

have the time to explore and discuss what they are learning with one another, investigate ways of 

learning, and form a solid foundation of math skills and concepts to build upon. 

Statement of the Problem 

 
  All teachers need that metaphoric toolbox; a math toolbox that has a variety of strategies 

that could be used in the classroom.  These tools range from those that are very simple to those 

that are sufficiently complex to require an investment in learning time. According to the British 

Columbia Ministry of Education, the former curriculum was modelled upon very different 

circumstances of an earlier century — when the change was much more gradual than it is today 

(Government of BC, 2019). Conditions in the world are changing at a rapid pace, and today’s 

students will grow into a world that is very different from, and more connected than that of 

generations before.  Therefore, teachers need to adjust and adopt new math strategies to place in 

their toolbox. These math strategies, combined with the implementation of the new curriculum, 
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will allow teachers more flexibility when teaching math. Teachers will be better equipped to 

reach and engage all learners within the classroom, especially with those students with math 

challenges. 

It is an analysis of this metaphoric toolbox and the math tools or strategies that can be used 

to improve math learning for students in primary math classroom that drove this project. This 

project will address the following question:  Can a web-based information resource provide 

teachers with practical, inclusive math instruction strategies to support primary math learners?  

Guided questions for this Applied Project are: Which areas or strands of the primary maths 

curriculum should the researcher focus upon to assist primary teachers? What math strategies could 

teachers be utilizing in a primary classroom, particularly to inclusion students, to improve their 

math learning?  

This project aims to assist teachers in new and upcoming math interventions that are 

recommended to be used in the classroom.  This project will offer primary teachers in Peace River 

North School District #60 additional strategies to enhance student learning in primary grades 

around the teaching of math. An online math toolbox will be created to provide a variety of 

strategies that primary teachers can easily access and will be able to try in the classroom to help 

them support those students in their class who are math-challenged. 

Justification 

 
In the fall of 2016, British Columbia’s Ministry of Education rolled out a new curriculum 

for K-9 students.  This new curriculum has been updated and enhanced to meet the needs of 

today's students.  The new curriculum is designed for creating areas of exploration, challenges, 

and making the learning journey for the student more seamless (Ministry of Education, 2019). 
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Embedded in this new curriculum is the idea that mathematics is not just a body of 

knowledge and a set of standards for teachers, but is an integral aspect of daily 

life.  Mathematical skills are essential for solving problems.  Humans have used, and will 

continue to use their knowledge of math to help them make sense of the world around 

them.  Mathematical values and habits go far beyond numbers and symbols and help us connect, 

create, communicate, visualize, and reason - all valuable skills needed in problem-solving and 

critical thinking. The earlier these mathematical skills are developed, the easier it will be to help 

students see that math is everywhere. Further, building these skills helps to generate confidence 

in students’ ability to solve problems without creating fear or doubts in their math ability.  The 

new curriculum ensures that students can explore their passions while establishing a strong 

mathematical foundation (Ministry of Education, 2019). 

This is a movement away from rote learning, memorizing facts and repetition.  With the 

new curricular demands, students need to explain how they came to a solution to a math problem 

and apply creative and critical thinking skills in mathematics.  This project, and the resulting 

professional development website, will hopefully meets the expectations of the new curriculum.  

While not exclusive, the interventions suggested will encourage teachers to move toward a more 

inquiry-based instructional approach, balanced with direct instruction when appropriate.  As 

well, the interventions offered will help teachers scaffold learning, build confidence in their 

learners and harmonize the math learning environment to dispel math anxiety. 

Significance of the Project  

 
The significance of the research findings is to provide a variety of methods for primary 

teachers to assist math-challenged students within their classroom.  It is the desire that each 

student will meet the goals of the Province of British Columbia (2018) mathematics curriculum, 
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by fostering a strong numeracy foundation that is applicable in all areas of their lives, becoming 

numerate and establishing mathematical habits for the future. 

The new mathematics curriculum allows for instructional flexibility.  The researcher 

hopes the strategies and interventions provided in the website will encourage teachers to 

incorporate flexible mathematical pedagogy into the classroom. It is hoped teachers will 

understand how these mathematical tools can be used easily and efficiently in the classroom to 

support the learning needs of the most math-challenged students.  Participants will be able to 

bookmark the website URL and continue to have easy access to the website beyond the project 

timeline. 

Definition of Terms 

 
Definitions of key terms used in this research are provided to ensure understanding. In 

this project, “differentiated instruction” is a teaching philosophy based on the premise that 

teachers should adapt instruction to student differences.  

“Math-related literature‟ is defined as picture books that introduce a mathematical theme 

or mathematical concepts such as place value, patterning, measurement, or geometry, and which 

launches into mathematical exploration and problem-solving. Math-related literature also 

includes storybooks that are written specifically for teaching certain mathematical concepts 

(Lake, 2009). 

Many students experience anxiety when asked to take part in mathematics activities. In 

this study, “math anxiety‟ refers to the feeling of being stressed in all mathematical situations 

and/or having a general hatred of all aspects of mathematics.  An individual (student or teacher), 

with math anxiety, spends time and energy in avoiding mathematics, then conversely trying to 

complete mathematics. (Wadlington & Wadlington, 2008). 
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In this project, “professional development” is defined as a way for teachers to learn and 

nurture their teaching practice while still in the profession.  This allows teachers time to learn 

about and implement new ideas in their classrooms. 

For the purpose of this project, “math workstations” are ways to allow students to engage 

in meaningful, independent math practice through student-driven games and activities. These 

workstations can be implemented as part of a math workshop or in a traditional math class. 

Finally, a “metaphoric math toolbox” is defined as a math toolbox that contains a variety of 

strategies that could be used in the classroom. 
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Chapter 2 
 

Literature Review 
 

While the previous chapter focused on what led me to explore math differentiation in 

inclusive classrooms at the primary grades, this chapter will focus on the role of math 

instruction, explanation of types of math disabilities found in class, potential math inventions 

that could be used in a primary classroom and how professional development impacts 

teaching.  As well, the gaps in research and suggested strategies for moving forward will be 

summarized at the end of the chapter. 

Research-Based Math Instruction in the Classroom 

 
         As queried in the previous chapter, how do you teach math in today's inclusive 

classroom?  According to the National Council of Teachers of Mathematics (NCTM), 

mathematics skills can be learned by all students; however, we need to take a look at teaching 

strategies and instructional approaches that will best support the development of these skills 

(Protheroe, 2007). 

         There has been an ongoing debate on the correct way to teach math, as each teaching 

method is very different in its approach.  One of the methods is Direct Instruction, where 

teachers focus on computational skills and recalling facts, otherwise known as rote learning.  The 

second approach, Inquiry-Based Instruction, encourages students to explain how they arrived at 

the mathematical solution and to consider if there could be more than one way to solve the 

problem (Protheroe, 2007). It is generally agreed upon that instruction plays a vital role when 

teaching math, however it is hotly contested whether Direct Instruction (DI) or Inquiry-Based 

Instruction (IBI) is better for teaching math. 
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In addition, mathematical instruction has faced rapid social and technological change 

over the last 50 years.  These changes have been based on the understanding that mathematical 

knowledge is essential for students to build the necessary skills to be successful, contributing 

members of society, and the requirements to engage in the 21st century have seen a significant 

transformation. Currently, educators face a paradigm shift from teaching content to teaching 

students how to learn. (Government of BC, 2019).  Changing in learning outcomes teachers need 

to undertand what is to be taught as well about how their students think and create those higher 

thinking questions to challenge all students within the classroom. Changing in learning outcomes 

teachers need to undertand what is to be taught as well about how their students think and create 

those higher thinking questions to challenge all students within the classroom 

Consequently, many mathematics teachers are considering shifting their pedagogy of 

memorization, repetition, and recitation of correct answers to developing their students’ 

reasoning and communication skills by actively engaging their students (Protheroe, 

2007).  However, there are differing opinions as to which instruction is the correct way for 

teaching primary mathematics in an inclusive classroom: direct instruction, inquiry-based 

instruction, or a mixture of both instructional methods. 

Direct Instruction 

Direct instruction (DI) was developed by Siegfried Endelmann and his collaborators at 

the beginning of the 1960s.  In theory, DI builds off the assumption that all students have the 

ability to learn with well-designed instruction.  If a child is not learning, then there is a fault in 

the instruction and not the child.  DI assumes that all students are able to learn new material 

when they have mastered the prerequisite skill(s) and knowledge, and the instruction is clear and 

concise (Stockard, Wood, Coughlin, & Khoury, 2018). 
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Kirschner, Sweller and Clark (2006) define direct instruction “as providing information 

that fully explains the concepts and procedures that students are required to learn as well as 

learning strategy support that is compatible with human cognitive architecture. Learning, in turn, 

is defined as a change in long-term memory” (p. 75).  Direct instruction often follows a bottom-

up approach in which students are taught foundational skills that are practiced to mastery, 

gradually preparing them for complex problem-solving.  It assumes that all students can learn 

with well-designed instruction. When a student does not learn, it does not mean that something is 

wrong with the student but, instead, that something is wrong with the instruction (Stockart et al., 

2018, p. 480). 

Skarr, Zielinski, Ruwe, Sharp, Williams and McLaughlin (2014) completed a research 

study with three students, to determine wheter using direct instruction flashcards and a math 

racetrack game would increase mastery of multiplication facts up to 100 (0-9 times table).  This 

study sought to improve the multiplication fact mastery of three elementary-age students who 

had not attained mastery in multiplication facts, including two typically developing students (a 

third-grade boy and fifth-grade girl) and a fifth-grade student with a learning disability. This 

study had four essential purposes.  The first was to evaluate the effects of the DI flashcard 

procedure combined with a math racetrack procedure on the oral mastery of basic multiplication 

facts.  The second was to assess the generality of the procedures by implementing these 

procedures with students with and without disabilities in an after-school tutoring program or in a 

special education resource room. Thirdly, it was to determine if targeting five to seven new facts 

at a time, would be more beneficial than using three, which usually recommended would be as 

effective.  The fourth was to see if the students could move from oral mastery of the facts to 

written mastery of the multiplication game.  The study concluded that there was a clear, 
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functional relationship between the use of direct instruction flashcards and math racetrack 

procedures and the mastery of basic facts for each of the three participants. Each student showed 

an immediate and large increase in the number of math facts correct with the implementation of 

the DI flashcard and math racetrack game for eight of the nine sets of math facts. 

It should be noted that the positive effects of DI could also be considered 

disadvantages.  Direct instruction is a step-by-step method that usually starts with an 

introduction, why the concept is being taught, followed by the instruction of the lesson, and 

usually concluded with a summary of the skills and concepts taught and a cumulative 

assessment. The fact that DI is a scripted program does not leave room for improvising, which 

could lead to stifling the creativity and autonomy of the teacher.  As well, the cumulative 

assessment (unit test) could provide anxiety in students. Finally, if DI is utilized by unprepared 

teachers the lesson could be disastrous.  (Ball, Thames & Phelps, 2008). 

 Without great organization, preparedness and excellent communication skills, a teacher 

will not be able to carry out DI successfully nor begin to develop the higher-order thinking skills 

needed in mathematics.  Teachers must know the subject they teach. Indeed, there may be 

nothing more foundational than teacher competency. The reason is simple: teachers who do not 

know a subject well will not likely have the knowledge they need to teach the students and direct 

them to learn the content.  However, knowing the content area is not enough; teachers must 

understand it in order to pass their knowledge to their students (Ball, Thames & Phelps, 2008). 

Ultimately, well-prepared teachers, who are comfortable with teaching math, is a key factor in 

engaging students within a mathematical classroom and enhancing students’ learning (Wilson, 

2018).  
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Research suggests that teachers, particularly at the elementary and middle school grades, 

often have limited content knowledge (Meyer & Wikerson, 2011); elementary and middle school 

teachers generally do not have the mathematical background or skill base to partake in higher 

education math courses. Teachers and pre-service teachers need to be empowered to help them 

feel comfortable with teaching math, by providing more engaging math courses at the university 

level, as well as providing more professional development aimed at instructional math practice. 

Inquiry-Based Instruction 

Counter to DI, there are those who argue that inquiry-based instruction is the most 

effective instructional method to use for teaching math in an inclusion classroom. Inquiry-based 

instruction (IBI) involves indirect instruction, problem-based learning, experiential learning, and 

constructivist learning, also known as twenty-first learning and instruction (Stokke, 

2015).  Inquiry-based learning occurs when the learner is not provided with target information or 

conceptual understanding; the student must become knowledgeable about the concept 

independently with the material that is provided to them (Louis, Brooks, Aldrich & Tenenbaum, 

2011), with guidance from the teacher to develop higher-level thinking skills. 

Clements, Sarama, Spitler, Lange and Wolfe (2011) conducted a study around the 

Building Blocks math program. The study examined students’ “developmental progression of 

levels of thinking” and the achievement of specific mathematical goals (p. 130).  Teachers 

utilizing the Building Blocks program were provided professional development in 

“communicating, reasoning, representing, and problem-solving and the overarching 

mathematizing” (p, 132).  The control group relied on standard direct instruction mathematical 

practices. The study found that “educational environments that focus on conceptual 

understanding and encourage students to develop, discuss, and use strategies for solving 
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challenging problems” helped students perform as well or better than students in direct 

instruction classrooms (p, 160).   

In another study, Louis et al. (2011) examined the overall effects of discovery-based 

teaching.  The study showed that the effects of unassisted-discovery tasks seem limited, whereas 

enhanced-discovery tasks requiring learners to be actively engaged and productive was more 

effective.  The authors showed to achieve optimal success there should be at least one of the 

following strategies included in the lesson: guided tasks that have scaffolding in place to assist 

learners, tasks requiring learners to explain their own ideas and ensuring that these ideas are 

accurate and providing timely feedback, or tasks that provide worked examples of how to 

succeed in the task. Opportunities for constructive learning might not present themselves when 

learners are left unassisted. Teachers should move away from unassisted discovery to well-

placed assisted discovery with scaffolding for the learners, timely and positive feedback and 

variety of choice when learning a specific task.  

There are many benefits to inquiry-based learning in that students get the chance to 

explore ideas, play hands-on, and have informative discussions with their peers based upon what 

they are learning.  However, successful IBI requires a classroom culture where the teacher and 

students are interactive, responsive and curious (Clements et al., 2011, p. 150).  This requires 

confident, enthusiastic teachers who celebrate more flexible, fluid student-led learning 

environments.  Not all teachers are ready to make the paradigm shift from teachers to facilitators.  

For those that are ready, support is needed to incorporate more hands-on inquiry-based 

instruction as they often report that they lack confidence or have inadequate content knowledge 

(Halpin, Fleury, & Page, 2019).  Halpin et al. (2019) note current preservice teaching programs 

are addressing this issue by designing programs to improve teachers’ self-efficacy.  Professional 
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development opportunities for practising teachers need to be offered and time and resources 

provided for teachers to take advantage of them. 

Another drawback to inquiry-based learning, when poorly executed by the teacher, is it 

does not help the student discover problem-solving rules and conversation strategies.  Teachers 

may assume IBI does not allow for any instruction and may not provide the necessary support for 

implementation.  Finally, as the educational system moves towards a learning environment that 

meets the needs of individual students, IBI may not be the best instructional strategy for some 

students due to the lack of structure and direct instruction (Louis et al., 2011). 

Direct Instruction and Inquiry-based Instruction Link 

Inquiry-based instruction is designed to be fast-paced and includes consistent positive 

reinforcement with daily check-in on skill development.   The aim of instructional time is that 

students are constantly learning and progressing through the material to achieve mastery of the 

concepts.  Incorporating IBI in the classroom enables students to enjoy higher achievement, 

which in turn will boost their self-confidence and self-esteem (Stockard et al., 2018).  As long as 

students are adequately supported, inquiry-based instruction has consistently been more effective 

(Hull, Hinerman, Ferguson, Chen & Näslund-Hadley, 2018). 

On the other hand, it can be seen that direct instruction provides a learning environment 

rich in step-by-step instruction and strategies.  At the conclusion of a meta-analysis of fifty years 

of research, Stockard et al. (2018) maintain DI as a proven, effective instructional method; but 

they note DI is not being accepted as a valuable teaching strategy in the 21st-century educational 

environment.  They state DI is valuable at “least for the academic subjects [... t]here is little 

indication that the effects would be expected to decline markedly after intervention ceased; the 

positive effects are long-term” (p. 503). Interestingly, the authors indicate that DI and IBI share 
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“the important basic understanding that students interpret and make sense of information with 

which they are presented” (p. 502).  

As noted by Stockard et al. (2018) it must be recognized that instruction and discovery 

are not oil and water and can coexist and work together.  Instruction and discovery - teacher-led 

and student-led learning environments - can be seen as interconnected and complementary. “We 

can instruct students on, and guide them through, practices that lead to meaningful discovery and 

construction of knowledge. In this sense, ‘direct instruction’ and ‘discovery’ are not in 

opposition but synergistic, linked by practice” (Trninic, 2018, pp. 150-151). 

When teaching math, instructions should be direct and well organized with new concepts 

building logically from the previous ones.  Teachers should begin their lessons with a review and 

connection to the previous lesson before teaching something new.  After review, new concepts or 

strategies should be introduced; teachers should break down skills and concepts into their 

smallest parts and present them step by step. Teachers should model new ideas and then provide 

the students with ample time to facilitate playful inquiry and practice before having students 

work on their own. Teachers should allow students to construct their own knowledge in 

meaningful ways for them.  When teaching, it is best for teachers to start with concrete objects 

and the move to pictures and diagrams (Wadlington & Wadlingtion, 2008). At the conclusion of 

each mathematics class, students should summarize what they have learned (Wadlington & 

Wadlingtion, 2008).  

However, many teachers seem to lack the confidence or knowledge to provide a number 

of math tools or strategies that can be used to model various situations, as they dispense with DI 

and embrace IBI.  The National Mathematics Advisory Panel (2008) and Raudenbush (as cited in 

Clements et al., 2011) both note that the more proximally linked resources are to classroom 
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direct instruction, the more likely they are to affect student achievement.  Clements et al. (2011) 

agree that direct instruction and inquiry-based instruction go hand in hand.  The authors suggest 

that DI provides the foundational support to build IBI upon, such as: 

(a) the science of learning and instruction continues to lay down increasingly specific 

and useful guidelines and (b) teachers and developers who work explicitly within 

those guidelines and describe the relationship between their creative acts and 

those guidelines will contribute more than those who do not to the present and 

future practice of education. Idiosyncratic “creativity” that does not build on 

extant science and learning and instruction is less likely to serve either the 

profession or the classroom’s students (p. 152). 

Universal Design for Learning 

 
“Universal Design for Learning (UDL) is an instructional design framework that addresses 

learner variability by facilitating the removal of barriers in the curriculum, allowing learning to be 

accessible to all” (Lowrey, Hollingshead, Howery and Bishop, 2017).  Through deliberate 

planning, allows teachers to address the uniqueness of learners’ ability to access and understand 

information, engage with content and instruction, and express what they know. 

(Lowrey,  Hollingshead, Howery and Bishop, 2017 p 225) 

UDL has an instructional framework based on three primary principles.  The Engagement 

principle is based on the affective networks of the brain and addresses the “why” of learning. The 

next principle is the Representation principle.  This is based on the recognition network of the 

brain and addresses the “what” of learning. The last principle is the Action and Expression 

principle is based on the strategic networks of the brain and addresses the “how” of learning. 

(Lowrey et al, 2017). 
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“Universal Design for Learning provides a blueprint for developing instructional goals, 

teaching methods, materials, and assessments that work for each student--not a single, one-size-

fits-all solution but rather flexible approaches that can be customized and adjusted to meet 

individual needs” (Cook and Rao, 2018, p,179).  The purpose of designing curricula based on UDL 

principles is not simply to help students master specific content but to help them become expert 

learners who know how to learn. Expert learners typically develop three broad characteristics; they 

are (a) strategic, skillful and goal-directed, (b) knowledgeable, and (c) motivated to purposefully 

learn more. Designing curricula using UDL removes potential barriers that could prevent learners 

from meeting this important goal and helps them master subject-area content (Utah Education 

Network, 2016) 

Universal Design for Learning and Math. UDL is well-aligned with the British 

Columbia Mathematics curriculum by having multiple representations and strategies for learning 

mathematical concepts. When applying the principles of UDL in math instruction and learning, 

teachers should consider designing lessons based upon making math meaningful and meeting 

students’ differentiated learning needs and challenges within the classroom.  Additionally, by 

using multiple tools and strategies, effective teaching and successful learning can take place in the 

mathematical classroom.  Understanding how to incorporate UDL principles is not only part of 

effective teaching, it is crucial for teaching mathematics and building conceptual understanding, 

procedural fluency, and positive attitudes towards math (Utah Education Network, 2016). 

Historical Perspective of Special Education in British Columbia 

         A succinct history of special education in British Columbia is described by the British 

Columbia Teacher’s Federation (BCTF, YEAR).  In British Columbia (BC) throughout the 

1800s, students with handicapped diagnoses were institutionalized and had little to no access to 
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education.  In the 1890s, students, deemed deaf and mute, were sent to the Institution for the 

Deaf and Dumb in Winnipeg, Manitoba.  From 1900 to 1970 segregation of special education 

students was the norm.  Although the 1950s changes to the School Act allowed for special needs 

students to attend school, they were still educated in separate classes; by 1956, the University of 

British Columbia had its first class of special education teachers.  However, the first attempts at 

integration and mainstreaming slowly emerged in BC schools in the 1970s through to the 1980s.  

The Ministry of Education (MOE) created the Special Education Division to assist 

School Districts to develop programs. There was a push from the general population to close 

large institutions and for the government to start providing specialized supports for children, 

youth, and families in local communities, as well as developing educational support in public 

schools for students with special needs. In the 1980s, MOE developed policy and procedure for 

including children and youth with special needs in regular classrooms. Although it took nearly a 

century, finally in 1987, the rights of special needs learners and their parents were clarified in the 

School Act; this allowed school-age children to receive a full education program, not to be 

segregated from other students and to be educated in their neighbourhood schools. Full inclusion 

of students with special needs remains mandated by law in mainstream classrooms in BC to this 

day. 

Math Disabilities in the Classroom 

 
 Development dyscalculia.  Numbers, numerals and digits play an essential part of our 

everyday life. Development Dyscalculia (DD) is a specific learning disability that affects the 

development of arithmetical skills in an individual.  Approximately three to six percent of 

students will have a developmental dyscalculia diagnosis. In the student population, more girls 

than boys are affected (Kurican and von Aster 2015).   Children with DD have problems with 



MATH STRATEIGES FOR THE PRIMARY CLASSROOM 19 
 

mastery of a wide range of numerical functions like: “counting, processing numbers, addition 

and subtraction, transposing numbers to words (ie: that 5 is the same as word five), digits, 

qualities, concepts biggest to smallest and spatial number representation that will affect the 

domain of working memory. Students with DD will also struggle with their working memory.  

They will have a hard time holding numbers in their heads while solving multi-step problems” 

(Kurican and von Aster 2015, p. 4). 

Wilson, Andrewes, Struthers, Rowe, Bogdanovic, and Waldie (2015) have outlined signs 

of DD in elementary school which may include the following: 

has difficulties learning and retaining basic facts, struggles to identify 

mathematical symbols (such as +, - x), may use their fingers to count instead of 

using mental math strategies, struggles to understand words related to math (such 

as greater than, less than or equal than) and has trouble with visual-spatial 

representation of numbers such as a number line (p. 119).   

While DD can be debilitating for many students, Wadlington and Wadlington (2008) suggest 

seating students with DD near the “focus of instruction so, therefore, students should be able to 

engage in lessons actively.” (p. 5) and experience some benefit from math instruction. 

Developmental Dyscalculia can be divided into three different subtypes:  (1) Procedural 

dyscalculia which is characterized by difficulties with sequencing and counting numeric 

information. Students have poor number fluency: going forward, backwards and skip counting.  

Difficulty with understanding and solving algorithms.  Students will have confusion with long 

division and place value.  Their number sense is only partially developed.  However, their basic 

Math fact retrieval may be intact. (2) Verbal Dyscalculia which is characterized by a difficulty 

with automatic retrieval of Math facts stored as linguistic code.  There is an over-reliance on 
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manipulatives and their addition and multiplication are impacted. Students will have poor 

language and verbal retrieval skills. They often have a language based learning disability, so it 

shows up in every academic situation. However, students’ ability to solve algorithms and 

conceptual understanding may be intact. (3) Semantic Dyscalculia is broken into two parts: (a) 

Semantic Dyscalculia -Spatial Visual which is characterized by difficulties with non-symbolic 

representations of math.  Students will have difficulties visualizing word problems, poor 

estimation skills, magnitude representations and pattern recognition.  As well, students may not 

align number on page when doing questions with operations.  Their visual-spatial processing is 

compromised. (b) Semantic Dyscalculia- Conceptual which is characterized by difficulties with 

symbolic representations of numbers and amounts.  Students will have a poor number sense, 

over-reliance on a single strategy, and poor magnitude comparison of numbers.  As well, they 

will have difficulties with evaluation the plausibility of the answer (2x4=24) and inflexible when 

it comes to solving Math problems. Students will also have poor quantitative reasoning and 

executive functioning. (McPherson, 2020). 

Math anxiety. Mathematics anxiety is a complex phenomenon and is considered to be 

more than a normal dislike of mathematics. It has been defined as a “state of discomfort that 

occurs when an individual is required to perform mathematically, or the feeling of tension, 

helplessness, or mental disorganization an individual has when required to manipulate numbers 

and shape” (Swars, Daane and Giesen, 2006, p, 306).  It also involves physiological symptoms 

such as “nausea, sweaty palms and rapid heartbeat” (Wilson, 2018, p.172).  Math anxiety has 

been studied globally, and international patterns of math anxiety have been noticed, which has 

created lower math proficiency in teachers and students (Wilson, 2018, p. 172). Researchers 

have found internationally that elementary and pre-service teachers “who are in improvised math 
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schools have a higher level of math anxiety, low confidence about teaching math and low 

effecity in math” (Wilson, 2018, p, 173).  

Novak and Tasell (2017) state that “[m]athematics anxiety is often described as ‘the 

apprehension or fear aroused when placed in a situation in which maths must be performed’’ 

(p. 20). With the evolution of the math curriculum to inquiry-based learning, teacher 

implementation of effective instructional practices in mathematics, “such as those prescribed by 

NCTM, has been linked to the level of mathematics anxiety of the teacher which could be 

transferred to their students” (Swars, Daane, & Giesen, 2006, p, 306). In their study, Novak and 

Tasell (2017) examined teachers looking at three mathematical domains: geometry, word 

problems, and non-word problem-solving with higher-level thinking. It was found that there 

were negative effects of mathematical anxiety that did affect the individual’s performance while 

teaching.  The study also revealed the complicated relationship between mathematical anxiety, 

working memory and spatial ability and how it impacted the teacher.  

 The relation between spatial processing, mathematics achievement and mathematics 

anxiety is particularly critical among elementary education which the majority are 

women and research shows that females and have considerably lower spatial abilities 

than males. Recent investigations have demonstrated a strong negative correlation 

between math anxiety and spatial abilities with spatial skills mediating the relationship 

between gender and math anxiety (pp, 28-29). 

Studies on mathematics anxiety in teachers have shown a direct correlation to 

instructional approaches used in the classroom. Teachers with high mathematics anxiety are 

more likely to rely on traditional teaching methods, such as lectures, and concentrate on teaching 

basic skills rather than concepts or big ideas in mathematics. These teachers devote more time to 
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seatwork and whole-class instruction and less time playing games, problem-solving, small-group 

instruction, and individualized instruction. At times, they will “also try to avoid teaching 

mathematics if possible” (Swars, Daane and Giesen, 2006, p, 306). In another study conducted 

by Ramirez, Hooper, Kerstin, Ferguson, and Yeager (2018) on Grade 9 students, the researchers 

found that the teachers’ confidence and growth mindset impacts students. The way a teacher 

feels and presents themselves through their teaching practice in the classroom sends an indirect 

message to the students and is an important factor in shaping math learning in their students.  

This phenomenon is referred to as panic or anxiety contagion, and, as a new study suggests, can 

be related to stress contagion (Bergland, 2016) which affects the mathematical learning of 

everyone within a classroom. 
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Mathematics Professional Development for Teachers 

 
Professional development "is organized around producing the development of teachers, 

which is necessary for the instructional practice of school teaching" (Grimmett, 2014, p. 3). 

Professional development helps teachers with the following: improving the learning conditions 

for students, developing teachers as professionals, and improving the teacher's classroom 

practice (Grimmett, 2014, p. 3). In turn, professional development improves teacher's confidence 

in any given subject area (Smith, 2015, p. 217). 

Districts and school leaders play a crucial role in the design and implementation of 

professional development for teachers. However, teachers should have a voice in what they want 

on their own in professional development based upon their needs (Desimone et al., 2006, p, 180). 

Most elementary teachers are considered generalists, which means they do not demonstrate one 

particular focus upon a subject. However, being a generalist may have an impact on student 

learning, as a teacher may inadvertently provide misconceptions or wrong information to their 

students when teaching about a particular subject. Professional development is "an educative 

function in addressing weak teacher preparation, or catalytic function by serving teachers who 

have already have a strong content knowledge of mathematics" (Desimone et al, 2006, p.179). 

Professional development is one of the most significant monetary investments in a school 

system. Providing teachers with the opportunity to learn new teaching strategies and remain 

current with curricular change can have a considerable impact on students learning, which could 

be considered a cost offset. However, although professional development is considered valuable, 

many teachers will miss out on an excellent opportunity to learn for a variety of reasons 

(Desimone et al, 2006).     
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This situation is especially true for educators in Northern BC and can be illustrated by a 

number of examples of teachers’ challenges to engaging in professional development on non-

instructional days (NID).  First, the cost to travel is prohibitive; due to our geographic location, 

most teachers will have to fly to professional development opportunities.  As well, limited flights 

can mean additional overnight accommodations and increased overall travel costs. The same 

reciprocal considerations apply to the cost of bringing in presenters for a few teachers drawn 

from smaller communities. In these cases, districts are looking to get the most bang for their 

buck when bringing in presenters for professional development, and although intentions are 

meaningful, budgets may dictate otherwise.  

Another factor is that many teachers have family obligations. Educators may be unable to 

travel out of town for professional development due to lack of childminding or high 

childminding fees.  Lastly, there is only one day per year that all BC school districts have as joint 

professional development day. Most school districts in northern BC do not share the same NID 

days. Although combining districts and sharing NID might allow communities to connect 

financial resources enabling more access to professional development opportunities (Grimmett, 

2014), school district autonomy precludes this arrangement.  

By considering all the above factors, the creation of a math tool website seemed one of 

the best professional development resources to offer the teachers in northern BC.  According to 

Desimone and et al. "teachers' in-service professional development is the cornerstone of current 

reforms in mathematics” (p. 180). The practice of professional development involves both 

learning and application in classroom practice. Hopefully, teachers, who are unable to participate 

in a variety of professional development mathematics opportunities, will find the website 
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valuable, be able to access a variety of math strategies provided and utilize them in the classroom 

to meet the needs of the most math-challenged students. 

Possible Interventions for the Classroom 

With the changes to the math curriculum, expectations to include math-challenged 

students in the classroom, an increase in math anxiety in both students and teachers, and the 

limits on obtaining professional development opportunities, many educators are feeling 

overwhelmed and discouraged.  Teachers are generalizing that all those years of teaching and 

planning are worthless, and they have to start over with their teaching practices.  These feelings 

do not create a positive culture in math class and may be transferred onto the students.  These 

changes in teaching math are foreign to most teachers, as this is not how they learned math when 

they were in school.   

Teachers need to genuinely think about their teaching practices and implement changes to 

their math instruction in small and gradual steps. By applying changes gradually, this allows the 

teacher to be confident and notice the improvement to their teaching practices and the impact 

upon their students (Swars, Daane & Giesen, 2006).   There are many interventions that may be 

considered to bring teaching practices into the 21st century.  However, due to our geographic 

location, some interventions may be difficult to bring to fruition. For example, the cost of 

travelling in bring a presenter up for professional development.   The following interventions 

have been chosen with great care to be meaningful to Northern BC teachers, easily supported by 

numeracy support teachers, straight-forward to implement in the classroom and demonstrated to 

have an effect on the success and enthusiasm of students.  Several of these strategies have 

instructional videos that teachers are able to watch.  And combined with my website, teachers 

will be able to go to one place to find information on these strategies provided.  
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Making math meaningful. Without realizing it, children are natural mathematicians. 

While they play, they push and pull toys, stack blocks, and fill and empty cups of water in the 

bathtub.  All of these activities allow young children to experience math concepts as they 

experiment with spatial awareness, measurement, and problem-solving (McLeenan, 2014). How 

do we make this connection in the classroom?   

Primary math is no longer about rote learning of number facts like how much 5 + 7 

equals. Instead, it is about children actively making sense of the world around them. Unlike drills 

or worksheets with one correct answer, open-ended, playful exploration encourages children to 

solve problems in real situations. Students need to understand and relate to math skills, and 

teachers have to make math meaningful. When situations are meaningful, children can gain a 

deeper understanding of number, quantity, size, patterning, and data management (McLeenan 

2014, p. 20).  Students need to be taught to problem-solve, but problem-solving involves an 

element of risk.  Therefore; "we must create safe environments in which they feel confident 

taking risks, making mistakes, learning from them, and trying again " (Grossman, 2012, p. 1). 

Number talks. In many classrooms today, there are many students and adults “who think 

of mathematics as rules and procedures to memorize without understanding the numerical 

relationships that provide foundations for these rules" (Parrish, 2014, p. 4). However, 

memorization can only work for so long, and when memory fails, fear and anxiety in math 

prevails.  This leads to students being unable to understand the prescribed rules and missing the 

necessary skills for a strong foundation for math.  Without a strong foundation of math skills, 

most people will avoid math in everyday life as much as possible (Parrish, 2014). 

         The National Council of Mathematic of Teachers (NTCM) has supported "mathematics 

instructions to move beyond just teaching rote procedural knowledge, but these instructional 
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shifts have yet to be consistently embraced or reflected in student performance nationally or 

internationally" (Parrish, 2011, p. 199).  How do teachers make the shift away from rote 

learning, when that is how they learned themselves?  One technique is the use of a number talk 

where students think and share their strategies around math problems. 

Classroom number talks, according to Parrish (2011), are a "five- to fifteen-minute 

conversations around purposefully crafted computation problems, are a productive tool that can 

be incorporated into classroom instruction to combine the essential processes and habits of mind 

of doing math (p. 199).  When used correctly, number talks create a safe place for students to 

communicate their mathematical thinking.  While discussing their thinking, students are held 

accountable to justify their reasoning and share their understandings, which extends all student 

learning in the classroom.  Number talks lead students to develop more accurate, efficient, and 

flexible strategies when solving math problems (Parrish, 2011, p. 199). 

Technology in the classroom. The use of technology is growing by the day.  It is up to 

the teachers to decide if integrating technology in the classroom will be beneficial to the students 

and meet the diverse learning needs of the students. Technology can be used in two different 

ways in the classroom.  The first method is known as the Instructional Mode; the teacher uses the 

technology for video clips, modelling manipulatives using the iPad as a document camera, or 

showing the website as few examples.  This is the easiest way to integrate technology into the 

classroom.  The instructional mode is for whole group instruction; however, it could be adapted 

to a small group, activity centers, or project-based inquiry (Hamilton, 2015, p. 60).  The 

instructional method should not be the only mode of instruction to use with technology.  

The second way that technology is used in the classroom is the Demonstration 

Mode.  Students demonstrate their knowledge through the use of technology. Students show their 
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learning by creating videos, playing on interactive websites, and problem-solving are a few 

examples of how students could use technology in the classroom (Hamilton, 2015). The 

demonstration mode is more complicated to integrate into the classroom, as there is more 

planning and classroom management involved and guiding the students to stay on task.   

However, current research into the use of iPads and technology to support the diverse 

needs of students is gaining ground. Abercrombie (2016) completed a study using iPads with low 

achieving students in the classroom. As an intervention, this study found iPads allowed students 

to feel more confident in their abilities, more interested in the use of technology in the classroom, 

and more confident when taking math tests. Student observation data suggested that students 

displayed more off-task behaviours during the second half of the intervention, indicating that 

students could benefit from using more than one application for five weeks. Interestingly, the 

findings suggested that the use of iPads and software applications was an effective mechanism to 

improve mathematics scores and the self-confidence of low achieving third grade students, with 

little impact on regular class schedules, lesson plans, or teacher workloads. Suggestions for 

future study included shorter daily periods on the iPads, the longer overall duration of the study, 

and additional participants. 

In another study, Jimerson (2018) found children of today are technology users and can 

successfully play interactive games in school. Jimerson (2018) concluded using technology has a 

positive effect in certain areas of the math curriculum, especially with third-grade math test 

scores (pp. 83-84). Technology continues to advance, and there needs to be continued research 

into 21st-century inclusive classrooms where students are offered daily opportunities in teaching 

and learning experiences using technology tools to accelerate their learning.   
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Guided Math in the classroom. Guided Math, developed by Dr. Nicki Newton (2013), 

is a structured math program where each student’s proficiency in math increases level by level in 

a small group context.  Newton (2013) has been using her strong understanding of the curriculum 

to address the differentiated needs of all students in her work with teachers and administrators.  

Newton (2013) builds upon current curriculum research and theory to provide practical, realistic 

21st-century strategies in today’s classrooms.   

         "The goal of Guided Math is for students to become proficient mathematicians, who have 

conceptual understanding, procedural fluency, strategic competence, adaptive reasoning, and 

mathematical confidence" (Newton, 2013, p. 7).  It allows students to be comfortable with a 

number, operations, mathematical concepts that allow the student to work independently with 

them in familiar or unfamiliar situations. Lessons are scaffolded and concepts are taught from a 

concrete level, through a pictorial level to an abstract level; the teacher will start each small 

group at their instructional starting point to help them obtain an eventual understanding of the 

big idea or concept (Newton, 2013). 

Based on the premise of guided reading, guided math groups are homogeneous and 

flexible groups based upon a variety of assessments before teaching a concept or unit. It is an 

interactive, hands-on learning space where students are working with one another, by 

themselves, or with the teacher.  The teacher's role is to observe, facilitate, coach, and assess the 

students.  For this to happen, the teacher needs to model how this would look like in the 

classroom.  "During guided math, students work on 'just right' problems" (Newton, 2013, p. 7), 

as there is an understanding that all students are not academically in the same place.  

         Guided Math groups are homogeneous and flexible groups based upon a variety of 

assessments before teaching a concept or unit.  It allows the teacher to differentiate lessons for 
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the students and to work from where the student's instructional level is.  According to Vygotsky 

(1978), cognitive development occurs through the social interaction of students in small groups 

while being taught within their zone of proximal development (p. 86).   In Guided Math, students 

work in small groups, talk, and help each other with their learning, and through this co-construct 

knowledge (Newton, 2013, p. 7). 

Guided Math provides a powerful way for students to learn abstract mathematical 

concepts at their instructional learning level.  It encourages students to have engaging math 

conversations and work effectively in small groups, so the teacher can coach, guide, and 

facilitate the learning of each student.  It also provides immediate feedback to the students on 

their learning, which allows them to stay on track.  Guided Math allows the student to take time 

in understanding the growing perplexity of math at their own pace (Newton, 2013, p. 11). 

Games in the classroom. Games provide valuable opportunities for students to 

experience playful learning. Games and puzzles are also based upon logical thinking and have a 

link to mathematics. Using math games and puzzles in the classroom allow students to find new 

ways in their exploration and another way to engage students and deepen their mathematical 

thinking (Darcy, Gartland, & Lynch, 2016). 

         Most teachers do not see the instructional potential of using games and puzzles in their 

classrooms. Games and puzzles are an excellent follow up to the instruction and provide new 

ways to extend the student’s learning.  "Furthermore, using games and puzzles in the classroom 

helps to develop procedural experience without attending to the conceptual understanding" 

(Darcy et al, 2016, p.  6).   

Games are more value to learning than just a fun time filler.  According to Burns (2007), 

"extra help for struggling learners must be more than additional practice" (p. 17), and this has 



MATH STRATEIGES FOR THE PRIMARY CLASSROOM 31 
 

long been a struggling point with many teachers — extra worksheets for early finishers and 

struggling students.  By adding math games and puzzles to the routine, students are learning 

while having fun, and math conversations are happening between students.  Math games and 

puzzles are inventions for all students.  The games allow students to practice the math concepts 

that have been taught.  Math games and puzzles allow concepts to be scaffolded to meet or 

reinforce the student's learning and continue to support the students learning (Burns, 2007). 

An interesting study by Kilman (2006) investigated the approach of involving families in 

regular integration of math in daily home life. Families were given math-related games that were 

not connected with their child's school, and parents were queried as to their beliefs about the 

impact to their child's learning.  Thirty games were distributed to parents with children ages 7-

13.  Over four months, the families were followed to see the extent and nature to which their 

families play the games, and how parents described their family’s learning with the games 

(Kilman, 2006) 

The outcome of this survey was the widespread awareness that parents offered 

encouragement, enthusiasm, and support which played a vital role in their children’s learning. 

Kilman (2006) noted parental support and positive family experiences can promote learning in 

math, even when improved school performance is not the goal.  Kilman added "if math-related 

games can serve as an arena for positive family experiences, they have the potential to make an 

impact on children’s attitudes and interests over time" (p. 87).  By extension, math games have 

the same potential in the classroom. 

Math literature in the classroom. Traditionally, Mathematics (MA) and English 

Language Arts (ELA) instructions have been viewed as disjointed subjects, taught at different 

times throughout the school day.  With higher demands to raise literacy and numeracy rates, both 
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subject areas are still scheduled as a separate entity with their own forty-five-minute or longer 

block.  However, in real-life, students will make many cross-curricular connections with a 

typical school day, through active, hands-on activities, and embedded authentic learning 

experiences (Larson and Rumsey, 2017).  Engaging students with hands-on learning processes, 

such as manipulatives, can help them connect the concepts and integrate their knowledge (Larson 

and Rumsey, 2017). 

Often overlooked, children's literature can be used to help students integrate their 

knowledge and make corrections across all subject areas.  Literacy development is not restricted 

to ELA, but is a part of every subject, including mathematics.  Children's literature offers 

students a glimpse of the daily use of mathematics as well, showing how mathematics can relate 

to everyday life and helping to inspire students to explore mathematical concepts further. 

         Literature related to mathematics can be found in many different forms, including 

counting books, books addressing specific math content, and books without specific math 

content.  Teachers should select quality literature that has both literacy and numeracy concepts 

embedded in them.  These resources allow students to share their connections through hands-on 

extension activities and explore the connection between literacy, numeracy, and daily life.  

There are additional benefits to integrating ELA and mathematics in the elementary 

classroom. It allows the student to see these subjects as integrated and not independent of one 

another.  It allows students to spend more time on each subject area.  Combined with the use of 

manipulatives, literature allows the student to move beyond the traditional areas of learning and 

incorporate more creativity and critical thinking when presenting a variety of ideas. As well, 

print and digital resources, merged with math manipulatives, support the student's eagerness, 

motivation, willingness to ask questions, and participate in the discussion and overall attention 
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and completion of assigned tasks.  Larson and Rumsey state (2017) this approach, "with the use 

of both children’s literature and manipulatives, can help teachers efficiently maximize class time 

and promote a deeper understanding of mathematics and literacy" (p. 595). 

Using children's literature as a context for problem-posing investigations is a beautiful 

way to support student's problem-solving learning.  Books act as a type of high-interest word 

problems for children.  From these books, the teacher can create rich mathematical problems by 

using scenarios from the books.  According to researchers, the series of steps that are common 

when students need to problem-solve. It starts with a series of steps, usually starting to identify 

what the problem is. Next, using creativity to create possible solutions to the problem.  Finally, 

applying the chosen solution and evaluation of the outcome when the solution is applied (Lake, 

2009). 

Finally, applying children's literature in math provides a variety of experiences to develop 

mathematical habits and practice their problem-solving skills.  It allows students to try and 

practice different strategies (e.g., counting, modelling, different representations) and going from 

concrete to symbolic.  Stories promote patterns of cause and effect, which encourages children to 

look for a pattern and employ several problem-solving strategies. Strategies for problem-solving 

include the following: guessing and checking, using objects, acting out the problem, drawing a 

picture, constructing a table, writing an equation, and making models. Further, stories provide a 

model for students to recognize the elements of effective decision-making (Lake, 2009).  It 

allows students to incorporate both their literacy skills (reading and writing) with their numeracy 

(number operations and problem-solving) and scaffolds learning, creates new knowledge and 

encourages critical thinking. 
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With all these changes in the way teachers are supposed to teach math, many educators 

are feeling overwhelmed and discouraged.  Teachers are feeling that all those years of teaching 

and planning are worthless and having to start over with their teaching practices.  These feelings 

do not create a positive culture in math class and may be transferred onto the students.  These 

changes in teaching math are foreign to most teachers, as this is not how they learned math when 

they were in school.  Teachers need to genuinely think of their teaching practices and implement 

changes in small and gradual steps. By applying gradually, this allows the teacher to be confident 

and notices the improvement of their teaching practices and the impact upon their students 

(Swars, Daane and Giesen, 2006).   

Gaps in Research    

Math is a particularly under-researched field in education.  There is a lack of research 

especially in primary education and in Canada as a whole, as the majority of research is taking 

place in other countries around the world, particularity in the United States. Terada (2018) 

outlines a number of educational research studies released in 2018. Two separate studies 

examined brain output while engaged in reading activities.  Three studies questioned earlier 

findings on learning styles, growth mindset and the marshmallow test, while two other studies 

investigated how students learn. There were studies on teacher well-being, racial bias, and 

student behaviour. However, mathematical research was not mentioned. 

As well, most of the educational research related to mathematics is outdated.  It was 

difficult to find research for this study that was current, and much of the material had cited a 

reference from the late 1980s to the early 2000s. When examining research as it relates to our 

rapidly changing society and educational norms, the studies needs to be as current as possible.  In 
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addition, much of the research related to middle school and high school mathematical issues in 

education. It was difficult to obtain research related to primary education. 

Lee, Walkowiak and Nietfeld (2017) state there is currently a gap in the literature on   

“how mathematics teaching efficacy relates to standards-based teaching practices early in pre-

service teachers' development.  In addition to the push to implement standards-based 

mathematics instruction, an equally important challenge for pre-service teachers is classroom 

management” (p. 46).  As noted earlier, if a teacher is not comfortable in a subject area, lacks the 

knowledge for math instruction or inadvertently creates a learning environment of math anxiety 

contagion, classroom management could become an issue; if classroom management is a 

struggle, math learning could go by the wayside. 

Summary 

There are a number of factors that impact mathematics instruction at the elementary 

school level.  One of the most important considerations is the teacher’s confidence in their own 

ability to teach math concepts to the students.  While one would think those who are tasked with 

being the students’ primary mathematics instructors would feel quite comfortable around math, 

Ramirez, Hooper, Kerstin, Ferguson, and Yeager (2018) state that many elementary teachers 

have higher math anxiety than individuals in other fields. This, in turn, could cause classroom 

management difficulties and anxiety contagion that could seriously impact students’ 

mathematical learning in the classroom. 

Research has also shown that there are conflicting beliefs on how math should be taught 

in schools, especially at the elementary school level.  There remains a disagreement whether 

direct or explicit instruction versus inquiry-based instruction or twenty-first-century learning is 

most effective.  Depending on the research bias, it could be argued that either instructional 
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strategy is more effective than the other.  However, this researcher believes a balanced 

instructional approach is the most effective, efficient and powerful.  There needs to be a balance 

within teaching to provide direct instruction while allowing students to inquire, play and 

understand the concepts they are learning especially in primary grade math learning. 

The last contributing factor is the diversity of student needs within the educational 

setting.  Today’s classroom is an inclusive classroom; all children in one environment learning at 

their particular level.  Students may demonstrate a myriad of learning disabilities from 

dyscalculia, memory (working memory, short-term memory and long-term memory) difficulties, 

Autism, ADHD to executive functioning issues. Jordan, Schwartz, and McGhie-Richmond 

(2009) found students with disabilities (special education needs) who spent more time in regular 

classrooms had higher scores on achievement tests, were absent less and performed closer to 

grade level than their peers who are withdrawn from instruction. While this is a notable reason 

for creating inclusive classrooms, the demands on teachers to provide math instruction within 

these classrooms must be acknowledged. 

Whether a student has an undiagnosed or diagnosed learning disability, teachers will have 

to assist their students with or without the support of Educational Assistants.   So therefore, it is 

important that teachers differentiate and scaffold their instructions to help all students within the 

classroom.  The aim of this study is to produce a website of math information and resources that 

can be accessed by teachers to secure much needed professional development to provide 

instructional scaffolding and meet the needs and improve learning of math-challenged students in 

the classroom. The aim of this project is to produce a website of math information and resources 

that can be accessed by teachers to secure much needed professional development to provide 
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instructional scaffolding and meet the needs and improve learning of math-challenged students in 

the classroom. 
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Chapter 3 
 

Considerations for Implementation of Product 
 

In order to support the primary educators teaching mathematics in School District #60 in 

Northern British Columbia, a research-based website has been designed.  This website offers a 

professional development tool to support new and experienced teachers to add a variety of 

techniques to their pedagogy when teaching numeracy in a primary grade, differentiated 

classroom. The website is also designed to keep educators current by providing teachable activities 

in math skills and processes related to BCs new curriculum. 

The website is designed to be user friendly and incorporate information, tools and resources 

that will enable teachers to try something new in their mathematics instruction. Weebly was chosen 

for the website layout as it provided an easy user interface when the website was being 

developed.  As well, it is a popular website creator that clearly meets the needs of what consumers 

look for.  The website includes many important attributes including a professional look, clear idea 

of the purpose of the site, ease of navigation, and ability to give feedback, and connection to the 

creator.  

 The website is divided into tabs, with drop-down menus, and cover the following research-

based subjects: 

• About This Website 

o Overview of the Project 

o About me 

• Math Learning Challenges 

o Development Dyscalculia (DD) 

§ Types of Development Dyscalculia 
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§ Interventions for students with DD 

o Anxiety 

§ How to alleviate Math anxiety 

o The different between DD and Math anxiety 

o Undiagnosed Students  

• Universal Design for Learning (UDL) 

o UDL and Math Strategies 

• Learning Styles 

o Description of Learning Styles 

o Learning Styles Inventory  

• Interventions 

o Guided Math 

o Math Literature 

o Math Games 

o Number Talks 

o Math Journals 

o Technology Use 

§ Lack of 

§ Ways to Use in the Classroom 

§ Sites/Apps 

• Contact/Comments 

o Contact information 

o Padlet for comments & additional ideas 
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The site incorporates a variety of multimodal resources, from written text to videos to an 

interactive element, to meet the learning styles of the teachers utilizing the website. Each 

intervention is supported by video, either through a link or created by the researcher themself, that 

explains the math concept and demonstrates the instruction and use.  This allows educators the 

option to view a video numerous times to become comfortable with the intervention. All the 

resources have been chosen for teachers to obtain local, cost-effective hands-on manipulatives, 

and any printable material will be available from the website.  The aim is to provide a plethora of 

support for the interventions being suggested, as a way of alleviating as much teacher anxiety 

around instruction in new math concepts so teachers won’t feel overwhelmed or discouraged.  

Making math meaningful is very important in today's classroom.  Students need to understand why 

they are learning concepts and how they are going to apply it in their everyday life.  McLeenan 

(2014) concluded that when math is meaningful to students, they have a deeper understanding of 

number, quantity, size, patterning, and data management, which is the bases of the content area of 

the math curriculum. This is why I included how to make math meaningful to the classroom to my 

website.            

On my number talks page, I describe some strategies to implement useful number talks. 

Number talks are a way to engage students in mathematical conventions.  According to Parrish 

(2011) have five to fifteen-minute math conversations is a productive tool that is easy to 

incorporate into a math classroom.  When number talks are used correctly, it allows students to 

discuss their mathematical and justify their thinking in a safe environment.    

 When thinking about using technology in the classroom math is not the first subject that 

comes to mind.  However, technology in the math classroom plays an important role, and this is 

why I included in on my website.  As technology continues to advance, and there needs to continue 
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to be incorporated in a 21st-century inclusive classroom where students are offered daily 

opportunities in teaching and learning experiences using technology tools to accelerate their math 

learning drawn from Jimson (2018).  As teachers, we want our students to become proficient 

mathematicians.  Based on the same pretenses of Guided Reading. Dr. Nicki Newton argues that 

Guided Math, allows students to be comfortable with a number, operations, mathematical concept.  

As well, students can work independently with them in familiar or unfamiliar situations. Guided 

math lessons are scaffolded, which allows students to work at their instructional level in a small 

group setting.  Guide math is a relevantly new intervention strategy for most teachers, and that is 

why I included it on my website.          

 Math games and puzzles are an excellent follow up to the instruction and provide new ways 

to extend the student's learning, according to Darcy et al (2016).   Math games are a valuable 

instructional tool to be used in the classroom.  It engages students in meaningful mathematical 

conversations, reinforces their prior knowledge, and allows the student to have fun while playing 

math games.  If students are having fun, they are learning math and not even realizing it. This is 

why I included math games as a math intervention on my website.     

 Math Literature Lake (2009) explains the importance of using picture books into your math 

instruction.  However, in real-life, students will make many cross-curricular connections with a 

typical school day, through active, hands-on activities and embedded authentic learning 

experiences.  Math picture books are an easy but often overlooked way to integrate math into all 

curricular areas.  Children can relate and use math concepts in everyday life. Often overlooked, 

children's literature is a way to help students integrate their Math knowledge and bring the world 

of Math into all subject areas. Children's literature shows how mathematics can relate to everyday 

life, provides context for abstract concepts, makes Math fun and imaginative, and helps to inspire 
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students to explore mathematical concepts further, according to Larson and Rumsey (2017). 

 The website offers a variety of many multifaceted math strategies that complement the 

principles of Universal Design for Learning. The strategies highlighted in the website are not one-

size-fit-all and offer flexible approaches to provide math instruction in the classroom. Teachers 

can review the strategies and choose ones they feel comfortable introducing based on their 

individual math instruction abilities. As well, teachers can choose strategies that are based upon 

the needs of their class and would benefit all learners within the classroom.  By focusing on one 

new strategy to implement at a time, anxiety is reduced for the teacher, which in turn lessens the 

effect of their anxiety on the students.   

Strategies, like Guided Math, can be implemented in stages and tailored to the needs of 

each student, which is a goal of UDL.  By starting with one element, like playing games in groups 

one day per week. the teacher can support each student to feel comfortable, understand how the 

routine works and express how they feel learning in the math environment.  The key thing when 

introducing a new math strategy into any classroom is to start small; implementing the strategy 

step by step allows for different entry points for students, individual student support so learning 

can feel natural, and a reciprocal learning and teaching process that is not overwhelming for the 

student or teacher.  By offering a variety of math strategies on my website, teachers will be able 

to move towards utilizing the principles of UDL in the math classroom and supporting more 

positive attitudes towards math.       

 Although the site is designed primarily for teachers who are teaching grades 1-3, it could 

be used in kindergarten and lower intermediate grades, if there is a need. The interventions chosen 

meet the many learning styles described on the website.  Teachers who access the site will be able 

to pick and choose interventions and implement math strategies they think will best help their 
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students within the classroom, based on their classroom dynamics.  Also, whether students have 

developmental dyscalculia or undiagnosed math learning challenges, any math activities used 

within the classroom should be easy to differentiate for individual students' needs. Students will 

be able to learn math in a fun and meaningful way, at their level, which should effectively deal 

with student math anxiety.   

Educators have the ability to provide feedback in two ways.  An educator may contact the 

researcher directly through the secure school email.  As well, a device-neutral digital canvas will 

be provided, through the Padlet app, asking teachers for their comments and suggestions for 

additional interventions and math ideas.  The collaborative feature of Padlet may spur on person-

to-person collaboration within the district.  As well, there is the potential for the website to be 

regularly updated if there is interest from teachers. 

The website link will be shared with the Numeracy Support Teacher at Learning Services 

and a request be made that it be emailed to all primary teachers in the School District 60.  It will 

also be shared with the District Principal of Learning Services, Curriculum & Assessment, who 

actively supports teacher initiatives and strives to channel all information.  Since the researcher is 

a member of the local Association of Math teachers, the link and information will be shared with 

the association.  All efforts will be made to disseminate the website link and information to primary 

teachers in the district. 

 It is hoped the website will provide an important one-stop resource for teachers who do 

not have time to research the latest and valuable mathematics ideas available to them.  The website 

will allow teachers to continue their professional learning on-site without having to deal with the 

added costs of travel to conferences or workshops and the time needed to do so. It will provide 

valuable learning tools to engage all students with or without math disabilities in the classroom. 
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With educators in northern BC accessing this website, perhaps it will lead to conversations and 

greater collaboration between primary teachers utilizing the math resources. Ultimately, it is the 

researcher’s aspiration to reduce the fear of learning and teaching math in the classroom and make 

math meaningful and fun for everyone. 
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Chapter 4 
 

Reflection 
 
 The inspiration for this project came when I was enrolled in GDSE 591- Literacy and 

Numeracy in the Inclusive Education Program.  While in the course, we learned a variety of 

different ways to help differentiate our teaching for our students with special needs.  We were 

briefly and informally introduced to a new teaching method out of the USA called Guided 

Math.  This method of math instruction piqued my interest because Guided Reading is popular in 

our school district. Since I have always been committed to improving my math instruction in the 

classroom, I asked experienced teachers, especially in primary grades, about Guided Math; few 

had heard of it, and less had tried it. I began to wonder why.  Thus began my journey into 

differentiating Math instruction in the primary classroom. 

 From this interest in Guided Math, I began an inquiry into a research-based project on math 

instruction in a diverse classroom.  As I discovered more math interventions that could easily be 

incorporated into a primary classroom, I wanted to share my findings with other teachers.  At the 

same time, I heard from some colleagues professional development was difficult at times, due to 

geographical distance and travel, time away, high costs and availability. For example, I could 

understand it was not feasible to travel 2500 km round trip to attend a one day Math workshop. I 

began to contemplate the idea of creating a website as a way to share my knowledge and meet the 

professional development issues of my colleagues.   

I considered a website an efficient way to share my learning with others.  It has a number 

of features like drop-down menus and embedding numerous videos for a topic, unlike a blog. As 

well, it could be potentially updated.  I decided to create a website for a compilation of research-

based Math interventions.  This would provide a user-friendly format that teachers could use 
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without the lengthy research behind it.  I wanted a resource that could be hands-on and allow 

teachers to learn at their own pace and time.  As well, it would offer ready-made ideas that can be 

used in the classroom with minimal effort. 

  I chose Weebly because I had used the website builder for another website I had created 

for a previous course. Creating the website was a little challenging at first.  The biggest obstacle 

was trying to determine how best to set up the website to get my information across. Then I had to 

relearn how to add videos, drop-down menus, tables and images.  Fortunately, Weebly has a user-

friendly interface, and I found it easy to complete the website once I started the project. 

I initially intended for this project to run as a research study: surveying teachers about 

differentiating math instruction needs, finding research-backed interventions and eventually 

creating a website to present the findings. However, by switching my Master’s study to the creation 

of a product, I believe I have done myself and my target audience a greater service.  I have been 

able to devote a greater amount of time to create a product that allows teachers to discover a variety 

of Math instruction methods, and hopefully, be encouraged to try new ideas and concepts that they 

did not even know existed.  

Teachers are dealing with an increase in the diverse needs of students in a time of budget 

cuts and reduced Education Assistant support.  Whether it is a form of developmental dyscalculia, 

anxiety (in the form of teacher or students) or just struggling students in general, this website 

should have information to help any teacher meet the math needs of their students in the 

classroom.  As well, by discovering a particular student’s learning style, the teacher will have 

additional information to create more effective lessons to help each student feel more successful. 

In today’s 21st century classroom, differentiation of instruction is key; I hope this website will 

address the math needs of all students within a primary classroom. 
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It has been quite the journey. Through the creation of my website, I have learned so much. 

I have learned that often what we intuitively believe and experience personally as teachers are 

supported by research. The research for this website both confirmed that I am doing the right thing 

to move away from traditional teaching methods, and it also provided several suggestions to 

improve my teaching practice as a professional.  My research has already had an impact on my 

role as a math instruction leader and collaborator with colleagues in my school.  Specifically, our 

pod of three primary teachers have adopted the Guided Math approach and implemented it in our 

classrooms.  Intermediate teachers have been encouraged to implement an adaptation of Guided 

Math in their classrooms.  I have fielded questions about math interventions, supported new math 

teaching methods, and witnessed the passion of teaching in my colleagues and consistent desire to 

learn and improve their teaching practice around learning styles.   

I am proud of the research and website that I have created and hope that it remains a 

valuable tool for teachers.  On a more personal level, I look forward to continuing meeting the 

diverse needs of the students in my classroom.  Every time I can reach one student, alleviate their 

anxiety and/or engage them in a fun, meaningful and naturally satisfying math learning activity, I 

will truly understand where this project has led me. 
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