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Abstract 
 

The present study explored the impact that games-based learning, specifically numeracy, has as a 

differentiation strategy for teachers. Five participants were interviewed pre and post intervention 

and also worked collaboratively in a group during five collaboratively meetings to plan and 

review six different math games to explore their efficacy as a differentiation strategy. In addition, 

participants discussed was games need in order to be a useful addition to their classroom 

teaching practice. Participants reported the benefits and challenges with games-based learning in 

the classroom. Given the potential benefits, further research would be beneficial to explore the 

use of games-based learning in the classroom. 
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Chapter 1: Introduction 

 
There is no denying the importance of numeracy skills to support adult life. 

“Mathematics is integral to every aspect of daily life. Mathematical skills are essential for 

solving problems in most areas of life and are part of human history” (British Columbia Ministry 

of Education, 2022d, para. 1). There is a great deal of research showing how success with 

numeracy can open countless doors and opportunities later in life.   

Furthermore, the research shows how important the early years are for predicting success. 

Boaler (2015) pointed out how students’ success in math is strongly related to mindset and 

motivation, pointing out 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” (p. 5). In White and McCoy’s (2019) 

reading of the research, they concluded that “students’ dislike for mathematics stems from the 

way that the subject is presented in the classroom” (p. 1). 

Differentiation and Response to Intervention 

“Differentiated instruction is an approach to learning in which instruction and assessment 

are based on the specific needs, interests, developmental level, and other learning preferences of 

the individual student” (British Columbia Ministry of Education, 2022c p. 3). Hattie (2017) 

describes differentiation as “finding a balancing point” of all these elements while still making 

things manageable for the classroom teacher (p. 211). Effectively supporting and differentiating 

instruction for our students to be successful is crucial. The notion of inclusive education is that 

“students are entitled to equitable access to learning, achievement, and the pursuit of excellence 

in all aspects of their education” (British Columbia Ministry of Education, 2022c, p. 5) no matter 

what their needs are. Today’s classrooms have very diverse needs and teachers are tasked with 
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differentiating their lessons and “making sure all students are working within their own zone of 

proximal development” (Hattie et al., 2017, p. 212). Hattie described Vygotsky’s concept of zone 

of proximal development in this way: “the area where students are challenged, but with adult or 

other support can be successful” (2017, p. 212). Many districts have adopted the Response to 

Intervention (RTI) model which “focuses on providing high-quality instruction and interventions 

matched to student need, monitoring progress frequently to make decisions about changes in 

instruction or goals” (Hattie et al., 2017, p. 214). Hattie describes Tier 1 as core instruction. For 

those students who do not respond fully to Tier 1 instruction, two additional levels are utilized. 

Tier 2 provides supplemental interventions and Tier 3 is intensive intervention. Tier 1 instruction 

involves whole class assessment or data collection so that the teachers can assess what the 

students have learned. Some students may be provided additional activities to further explore or 

inquire more about this concept. Students who are having a difficult time grasping the content 

from the lesson will then receive some additional Tier 2 support in a small group setting or 

possibly one-on-one with a classroom teacher or educational assistant (EA). Over time, if a 

student continues to struggle with math concepts generally, they may be referred to the School-

Based Team (SBT) and potentially get further Tier 3 support from the inclusion support teacher. 

In some cases, these students will be referred for further (Level B) assessments and, when 

warranted, referral to the school psychologist. School psychologists are qualified to make the 

diagnosis of a learning disability. 

Today’s Classroom Demands 

Teachers are met with many demands in today’s classrooms. With the climate of learners 

being more diverse and the use of the RTI model, classroom teachers need to support a variety of 

needs in their classrooms which equates to more time spent prepping and finding lessons or 
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activities to reach a vast range of needs. Furthermore, some classrooms have little to no 

educational assistant support. In any given classroom, teachers may have students struggling 

with gaps in their foundational math skills or students with an identified or unidentified learning 

disability in numeracy. The Learning Disabilities Association of Canada (2021) describes 

students with a learning disability in math as those who have difficulties with “computation, 

remembering math facts, concepts of time, money, and grasping math concepts” (2021, table 1). 

For a student to be diagnosed with a learning disability in math, they would have had noticeable 

impairments for longer than six months and received scores “between the 10th and 15th 

percentile on a standardized assessment” (Cunningham, 2016, para. 16). 

Personal Context 

My role as an inclusion support teacher (IST) allows me to pop into different classrooms 

in order to support students with specific and/or complex needs. In many cases, I am also 

collaborating with teachers to adapt their instruction, implement new resources, and trial new 

strategies for students with more diverse needs. The majority of my time is allotted to supporting 

Tier 3 students with targeted reading intervention, case management for students with diverse 

needs, and behavior support. Within my schedule, I usually have time to do small group, targeted 

reading intervention with students who have been selected to receive intensive intervention based 

on data collected through different reading assessments. We follow a routine during our 30 

minutes together in which I usually include a game to finish each session to practice the day’s 

lesson. Students demonstrate excitement and engagement with the games while practicing 

specific concepts. The games might be a commercially-marketed math game such as “Sequence 

Numbers,” or sometimes I modify a traditional game such as Connect-4 to make it a game for 
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practicing digraphs and blends. I usually see four to six reading groups throughout the day with 

possibly only one numeracy group. 

 Unfortunately, there is not enough time in my schedule to support as many students with 

numeracy issues as I would hope. This is where I am usually collaborating with teachers to come 

up with strategies or resources to differentiate the instruction in class. A student with a learning 

disability in math or a student with gaps in their math learning may be having a difficult time 

keeping up with the class lesson. I collaborate with teachers to find ways to adapt the lesson 

which may include alternate ways to practice a concept or demonstrate knowledge, fewer 

questions to reduce workload, use of manipulatives, easier questions targeted to student’s skill 

level, and hands-on activities.   

Frequently, as an IST and a team member of the School-Based Team (SBT), I encounter 

teachers expressing concern over students in their class in regards to numeracy gaps. Students 

with and without disabilities will be brought forward to the SBT over concerns with their 

challenges in the classroom. These concerns can be related to actual skills, but also a lack of 

motivation, drive, or engagement with math. Teachers are encouraged to share with the team 

which adaptations or “teaching and assessment strategies specially designed to accommodate 

students’ needs” are being used to “meet the learning standards in an area of learning and 

demonstrate proficiency in its concepts” (British Columbia Ministry of Education, 2022c, p. 1). 

Games-based learning 

Play is an important part of our development. “Play-based learning opportunities in 

primary grades challenge children and contribute to strong communication, critical thinking, 

ability to make friends, take responsibility, collaborate, persist, investigate, solve problems, 

innovate, acquire reading, writing, numeracy and digital literacy skills, and cross-cultural 
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understanding” (British Columbia Ministry of Education, 2019, p. 22). In Play Today: A 

Handbook for Educators, information is shared on a category designated “games with rules” 

(Smilansky, 1968, as cited in British Columbia Ministry of Education, 2019, p. 23). “Games with 

rules help children concentrate, understand limits, and manage their behavior to conform to the 

rules” (p. 25).  

Collaboration 

As previously mentioned, collaboration between inclusion support teachers and 

classroom teachers has immense benefits when supporting students and also has the potential to 

decrease student referrals to School-Based Teams. “Teacher collaboration is a powerful tool for 

the implementation of effective inclusive practice, not least because of the capacity-building 

potential of co-operative learning and shared expertise” (Mulholland & Connor, 2016, p. 1079). 

As educators, the benefits of professional development and evolving our teaching practice to 

meet the ever-changing classroom is crucial. When teachers have the opportunity to collaborate 

and improve upon their practice with high-quality learning, the benefits can have a big impact in 

schools. “Teachers benefit from the quality of collaboration within their school even if they do 

not contribute to the collaboration themselves” (Killion, 2015, p. 64).   

Overview of Study 

For this research project, my question was: How can games-based learning impact math 

instruction for elementary teachers as a differentiation strategy? I conducted an action research 

project with the goal to support teachers in their math instruction to reach a wider range of 

students with varying abilities with the hope of decreasing the number of students referred to 

School-Based Team for intervention. Further to this, when used effectively, games allow 

teachers to gather quality assessment data and hopefully observe an increase in engagement and 
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motivation by students. By creating carefully selected games that teachers can grab and instantly 

use, hopefully there will be fewer barriers to implementing games-based learning in the 

classroom to support students. Five elementary school teachers were recruited to use six games 

in their classrooms and provide feedback about the efficacy of the games. During collaborative 

planning meetings, we met to explore the merits of each of the games. Data was collected 

through teacher pre/post interviews and analysis of biweekly collaborative planning meetings. 

The intention of the project was to develop a stronger understanding of what makes an effective 

math game and whether the use of the games will alter the ways in which teachers teach math 

and differentiate instruction within their classrooms. 
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Chapter 2: Literature Review 

Introduction 

The literature reviewed for this study explores the connections between play and games-

based learning with consideration of how numeracy-based games can be incorporated into the 

classroom to support student needs. It will cover BC’s math curriculum, response to intervention 

and differentiation, teacher collaboration, and games-based learning. 

BC Math Curriculum 

Success with numeracy has the potential to open doors later in life. Numeracy is defined 

as “the ability to understand and apply mathematical concepts, processes, and skills to solve 

problems in a variety of contexts” (British Columbia Ministry of Education, 2022b, para. 10). 

Students enter into BC classrooms with a variety of abilities, gaps, needs and learning styles. 

Educators are tasked with creating lessons that meet these needs. British Columbia’s math 

curriculum was “designed to develop deep mathematical understanding and fluency, logical 

reasoning, analytical thought and creative thinking” (British Columbia Ministry of Education, 

2022e, para. 2). Further to this, the goals of the BC curriculum are less about moving through a 

list of learning outcomes and more about giving teachers increased flexibility to increase the use 

of learner-centered, concept-based, and competency-driven lessons. The hope is to see students 

“…develop the perseverance and confidence to apply mathematical thinking in various abstract 

and concrete contexts” and “…use flexible, effective, and personalized strategies to analyze and 

solve increasingly complex problems in situational contexts” (British Columbia Ministry of 

Education, 2022f, para. 5).   

Response to Intervention and Differentiation 
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McIntosh et al. (2011) explored response to intervention (RTI), a model of support to 

address the ever-changing climate of today’s schools. While reviewing the research base 

connected to RTI, the authors described the reasoning behind this model along with how it has 

been adopted across Canada. RTI is a model, following Tiers 1, 2 and 3, that was developed to 

more effectively deal with the issue of diverse student needs in the general education classroom. 

In an attempt to support students with and without disabilities, RTI is a tiered system that 

“integrates instruction, the scientific method, formative assessment and the psycho-educational 

assessment process. The RTI process provides preventive support for all students” (p. 21). While 

there may be different delivery approaches, the main components are: 

“(a) a focus on quality school-wide instruction to prevent challenges, (b) school-wide 

screening and progress monitoring to identify overall effectiveness and students who 

require additional support, (c) a tiered model of service delivery, and (d) eligibility 

determination of consisting of identifying the required level of individual support” 

(Batsche et al., 2005, as cited in McIntosh et al., 2011, p. 21).  

The authors shared that the goal of Tier 1 is for at least 80% of students to manage and be 

successful with this level of support and hopefully reduce the number of students requiring 

intensive Tier 2 or 3 intervention. Tier 2 is usually “delivered in the form of supplemental, 

strategically differentiated, small-group instruction” (Tilly, 2008, as cited in McIntosh et al., 

2011, p. 24). After progress monitoring, a student may no long require any further intervention. 

If a student requires it, further Tier 2 intervention may occur, or in a small percentage of 

students, Tier 3 support in a small-group/one-on-one, intensive intervention may occur.  

In Gresham and Little’s (2012) review of RTI, they stated that RTI “focuses on the use of 

evidence-based instructional approaches, resources, and strategies within the classroom while 
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continuously monitoring student learning” (p. 22). They recognized a challenge that many 

teachers face, which is how to reach and teach all our students with varying needs and academic 

readiness. The authors recognized that the intention of RTI is to reduce referrals to special 

education with the goal “to ensure that all students learn mathematics through high-quality 

instruction using evidence-based instructional and intervention methods, products and practices” 

(p. 22). In addition, RTI puts emphasis on quality core instruction, targeted interventions and 

intensive interventions when needed. Data collection is on-going and used to inform instruction 

and interventions. In closing, the authors summarized a key point from the IDEA legislation in 

this way: “entire classrooms benefit from the concentration of resources that the RTI approach 

offers as the process focuses on students ’mathematical progress through the effective use of 

evidence-based instruction, interventions, and continuous progress monitoring in classrooms” (p. 

28). 

In O’Meara’s (2011) book, they pointed out that while RTI is a relatively new concept, 

differentiated instruction has actually been around since the 1950’s and 1960’s.  The author 

defined differentiated instruction as “the systematic planning and implementation process for 

creating educational experiences tailored to meet the needs of each individual, honouring, and 

celebrating differences by capitalizing on strengths and supporting needs” (p. 26).  RTI is 

described as a “focus on the student’s response to instruction as well as the student’s response to 

intervention” (p. 6). The author discussed how the two concepts go together, as they are “married 

to the practices of curriculum and instruction, which also include behavior and classroom 

management” (p. 45).  Both put the student as the driver.  “Decisions are made based on students 

rather than on a book, tradition, or certain rules of practice” (p. 45).  Throughout the book, the 

author went over the details and steps for how teachers can differentiate their instrucution while 
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working through Tier 1, 2 and 3 within the RTI model.  One such example is in regards to the 

use of groupings within Tier 1.  O’Meara discussed the benefits of using pairs or small groups as 

an effective management and learning tool.  One such example is with education centres.  “Small 

groups of students complete different activities as a group without direct instruction while one 

group is working with the teacher to receive instruction or support” (p. 66).  

Principles of Math Games  

What makes a game useful in the classroom? Russo et. al. (2018) set out to explore the 

principles of good games. The authors understood the value of mathematical games and their 

benefits in the classroom, but wanted to explore what educational games required to set them 

apart from regular games. The article presented five principles for supporting educators with 

deciding on educational games. The first principle was that mathematical games need to engage 

students. The authors suggested teachers watch their students. If students are “on-task, enjoying 

themselves and the hum of the classroom chatter is predominantly mathematical, then it is likely 

that the game meets this principle” (p. 31). The next principle focused on the balance between 

skill and luck. If the game is based solely on skill, then not all students will be successful and 

they will potentially lose motivation and engagement. “Ensuring that luck plays a role in the 

outcome of the game provides all students with the opportunity to experience both winning and 

losing outcomes” (p. 32). The authors also highlighted that the skills involved with winning and 

losing are crucial life skills, but students may still need direct instruction to support with the 

development of this. The third principle is that mathematics needs to be a key component.   

Ultimately, the games need a clear connection to the desired outcomes. Principle four connected 

to differentiation and stated that the games need to have the potential to be modified to reach a 

wide range of learners. Finally, the fifth principle is based on the relationship between home and 
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school. The authors suggested that once students learn a game at school, the teachers should 

provide opportunities to share the games at home to foster that connection. One of the many 

benefits associated with this principle is that it allows students to become the experts and 

demonstrate how to play the game to their parents.  

Games-Based Learning in the classroom 

When games and educational goals are directly aligned, there is the potential for student 

learning and engagement. Ernest (1986) stated that games-based learning was a useful addition 

to classroom lessons as a way to “gain new concepts and develop them, practice and reinforce 

skills, and develop problem solving strategies” (p. 3). Ernest also pointed out the value of games 

is to encourage student’s mathematical language stating that “when groups of children play 

mathematical games they need to talk over moves and discuss the correctness of answers and 

different strategies…Pupils become strongly motivated, they immerse themselves in the activity, 

and over a period of time should enhance their attitude towards the subject” (p. 2). In addition, 

“games also add variety to the overall mathematics curriculum, by bringing another varied 

approach into the teaching of the subject” (p. 2). Games require active participation and 

involvement from students which has the potential to increase motivation and learning.  

Games-based learning has emerged as an educational tool to increase student learning, 

attention, and interest while in a collaborative setting. Trajkovik, et al. (2018) studied this with 

102 students aged 7-11 from five K-9 elementary schools in Macedonia. The purpose was to 

show how traditional games can impact students in relation to three different subject areas. The 

research aligned with an on-going study called “Grandma’s Games” in which teachers were 

incorporating traditional games into their classrooms. Six different games were chosen, modified 
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and then trialed in three different subject areas. Matchbox and Hopscotch were the two math 

games chosen and the remaining games were focused on art and nature/society classes. 

The results showed that when games are “slightly adjusted and appropriately aligned with the 

content traditional games can be beneficial with children of varying ages (for example math 

arithmetic operation within same game can be adjusted in respect to children’s age) and various 

topics in different subjects” (p. 8). Games can increase student engagement and “can invoke 

critical thinking, boost information processing and collaborative activities, while creating 

experiential learning environment[s] that increases the level of students’ achievements” (p. 11). 

A critical take-away from their article was the importance of game selection as they pointed out 

that it can be challenging to find or make games that are useful or educational. Games “should 

focus on: students’ intrinsic and extrinsic motivational factors, with a slightly higher importance 

of the students’ inner motivational stimuli; and creation of a learning environment that will 

increase students’ perceived experience in these classes, while providing an interesting and 

enjoyable feeling during GBL [game-based learning], as well as to facilitate increased efficiency 

in learning” (p.10).   

In White and McCoy’s (2019) research, they focused on the attitudes and achievements 

of students participating in games-based lessons. They conducted an action research study in a 

fifth-grade math class in the United States with data collected from 24 students. The study was 

conducted over a total of five school days which included time for pre- and post-assessments. 

They also administered an attitude survey. Data was collected from surveys, student interviews, 

student assessments, video-recordings, photographs, and field notes. Students were interviewed 

and assessed based on their experiences with math games. Data collected from the student daily 

attitude surveys was coded and from this, researchers were able to see that student’s attitudes and 
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outlook changed in a positive direction in regards to math instruction. On the final day of the 

study “one hundred percent of students indicated they felt either good or happy about math” (p. 

9). Results of the assessments showed that “the average individual score increase was 39.5 points 

from the pre-test to the post-test” (p. 12). Researchers were also able to glean some themes from 

student interviews. The students reported they perceived an improved growth mindset, stronger 

problem-solving skills, and increased student engagement.  The authors reported that one student 

said they felt pushed “to work harder than [they] normally would because the work was fun and 

challenging” (p. 14). Furthermore students “were more open and resilient as they developed 

skills and concepts” and it allowed “students to work together to tackle complex, real-world 

situations” (p. 14). The study focused on a small sample of students, over a very short time, 

working on one unit, all of which contribute to limitations in the findings. White and McCoy 

pointed out that further research is needed to gather more data on how students' mindset and 

success changed due to the incorporation of games-based learning in the classroom.   

Bragg (2012) studied students' responses to non-digital game playing lessons versus non-

game playing lessons. The study focused on students on-task behavior during these lessons. 

Participants for this study were six randomly selected grade 5/6 students, from Melbourne, 

Australia. Seven hours of structured researcher observations of classroom lessons, with 

audiotape recordings, were compiled. Anecdotal notes were also recorded, collecting valuable 

student conversations. Behaviors were numerically coded into the following behaviours:  taking 

a turn of the game, observing/waiting, listening, student talk, and writing.  The results showed 

that game-playing increased students’ on-task behaviour compared to non-game-playing lessons. 

93% of game playing time demonstrated on-task behavior versus 72% on task behavior during 

non-game playing (p. 395). Bragg also noted that the conversation among students was on-task. 
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The author pointed out that “although student talk is often considered off-task behaviour and 

built out of the learning design in other contexts, it is considered a legitimate aspect of the nature 

of game playing” (p. 398). In addition, students were “witnessed to be encouraging others with 

non-verbal and verbal cues” (p. 398). Game play also allowed students to act as a teacher or peer 

tutor. An example cited was “where one student who is grappling with the mathematical content 

of an activity is assisted by another student who has mastered and demonstrated an 

understanding of that concept” (p. 398). Bragg’s article closed with a valuable reminder that 

“teachers should be vigilant not to choose games that merely keep the children busy or 

entertained, but to carefully select games that possess an explicit mathematical objective” (p. 

399). 

The research study by van Putten et al. (2020) questioned how “collaborative games 

influence learner development in terms of a positive attitude and improved performance in the 

mathematics classroom” (p. 2). They conducted a quasi-experimental research study with a total 

of 51 learners aged 11-12 in a grade 6 math classroom in South Africa. An experimental group 

and a comparison group were created. Both groups participated in post-tests that covered the 

same material, but the control group’s test used a standard worksheet while the experimental 

group completed a games-based worksheet.  The study was conducted for a total of four weeks, 

with a different mathematic concept covered each week. Observations were collected and then 

coded during the intervention. Test scores provided quantitative data. The researchers collected 

observational data from the back of the classroom to reduce researcher impact on researcher and 

learner interactions. The results of the study showed a positive response to game-based learning 

from the experimental group. The experimental group showed an average increase of 13.85 on 

post-test compared to the comparison group’s gain of  9.57. Researchers noted that observations 



GAMES-BASED LEARNING AS A DIFFERENTIATION STRATEGY 
 

15 

showed the games-based learning group “was most positively affected in terms of learners ’

focus, attitude, motivation, level of fun, engagement, collaboration, love for mathematics, 

completion of the work and learning from peers” (p. 14). Students demonstrated an eagerness to 

participate. This study was able to confirm that “educational purpose can be designed into game-

based worksheets” (p. 16) while recognizing that these should supplement content. The authors 

concluded the article with recommendations for future research in different subject areas “to 

determine in which content area learners 'achievement improves the most through game 

incorporation in the classroom” (p. 16).  

To explore implementing games-based learning into the classroom, Hildebrand (1998) 

conducted a study of twenty-two grade 2 students in Iowa, in the United States. In preparation 

for the study, the author wanted to ensure that the games provided “a context in which children 

could (a) develop their number sense, (b) explore multiple strategies for computation, and (c) 

further their ability to communicate and cooperate with one another” (p. 191). In this study, after 

demonstrating numerous games, the author provided some suggestions for what a game looked 

like and required and gave students the opportunity to create their own numeracy-based games.  

From this collaborative approach to games-based learning, students worked together while 

problem solving and troubleshooting their games. After interviewing the students, the author 

learned that games “can provide a rich context for social and mathematical development” (p. 

193). Furthermore, “allowing children to modify old games and invent new ones gives them a 

feeling of ownership and an opportunity to regulate their own learning” (p. 193). Hildebrand 

wrote that the more useful and beneficial games are, the more opportunities children have to 

grow in their learning. These games don’t require memorization or how fast they can work 

through the questions, but rather problem solve, collaborate and compete. Hildebrand 



GAMES-BASED LEARNING AS A DIFFERENTIATION STRATEGY 
 

16 

recommended filming students while engaging with games to observe changes in attitude and 

learning. It was also recommended to use “pretesting and post testing of experimental and 

control classrooms” (p. 195) as a means for deciding whether the games support student’s 

acquisition of math skills. 

Challenges with Games-Based Learning 

When exploring digital and analog games, Denham, et al. (2016) took into consideration 

previously conducted research, pointing out that games appear to be a valuable learning 

experience. They cited a study by Takeuchi and Vaala (2014) in which 694 K-8 teachers 

participated in a survey that found “55% of those teachers [used] games on a weekly basis” (p. 

71) but that the teachers who did not use games and 80% of those who did noted that it could be 

difficult to align the games fully with the curriculum.  Denham, et al. also cited a study by 

Fishman, et al. (2014) in which 488 teachers in the United States discussed the barriers that 

prevented teachers from getting started with games-based learning, such as the inability to find 

quality games, difficulty finding games that fit into the curriculum, lack of confidence and 

experience with using games and when using technology, being unfamiliar with using it.  

Denham, et al. emphasized that it is essential for teachers to receive in-service and professional 

development that is sufficiently focused on both the logistics of the games themselves and the 

way to align the activities with the curriculum.   

Collaboration  

When teachers have opportunities to have high-quality collaboration, it benefits students, 

individual teachers, and their colleagues. In their 2015 article, Killion explored these questions: 

“Do teachers perceive collaboration in certain instructional domains to be more extensive or 

helpful than others?” and “Do teachers improve at greater rates in schools with greater 
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collaboration?” (p. 62). Over 9,000 teachers from Miami-Dade Public Schools in the United 

States were surveyed to collect data about teacher practices. The authors categorized the 

collaboration as general, such as classroom management, or instruction-specific, including 

instructional strategies, assessment, and students.  They stated that the “quality of teacher 

collaboration is measured as teacher perception of the extent and helpfulness of collaboration” 

(p. 63). Results of the study showed that “nearly all teachers (90%) report that their collaboration 

was helpful” (p. 64). The researcher shared that teachers felt that “instruction-focused and 

assessment-focused collaboration were perceived as more helpful and extensive” (p. 64). It was 

noted that schools “with instructional teams engaged in better collaboration also have higher 

achievement gains in math and reading” (p. 64).  It was also noted that collaboration occurred 

more frequently at the elementary school level than with the staff of secondary schools. 

In their article, Mulholand and Connor (2016), pointed out that the benefits of inclusion 

are apparent with increased acceptance and positive attitudes; however a crucial piece needed is 

additional collaboration for classroom teachers. The authors described how schools in Ireland 

took a “collaborative planning process that includes a whole-school approach to decision-

making… and an expectation that classrooms teachers (CTs) and RTs [resource teachers] and 

LSTs [learning support teachers] will similarly collaborate in the planning and delivery of 

special education provision” (p. 1071). Additional literature was also shared demonstrating that 

collective or collaborative learning amongst teachers has immense benefits, but also recognized 

some of the barriers educators face, including limited time, administrative support and 

professional development opportunities.  In their study, a mixed method approach was utilized, 

consisting of 90 primary school teachers from West Ireland. Teachers participated in 

questionnaires and interviews to gather information on their views associated with collaboration. 
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From their study, researchers identified four main themes: “current arrangements for 

collaboration, the value of collaboration, challenges to collaboration and suggestions for 

improved collaboration” (p. 1074). A range of benefits to collaboration were cited including 

“access to creative approaches for teaching and managing children with SEN [special education 

needs]… [and] additional and alternative perspectives which can help to plan and differentiate 

the curriculum” (p. 1076). Suggestions for improving collaboration were shared by teachers such 

as scheduled collaboration, whether that be monthly meetings or a specific time in a shared 

timetable. In addition to benefits, the authors closed the article recognizing some of the bigger 

issues with collaboration included institutional and educational policy issues. There needs to be a 

“shift from accepted norms, a willingness to pursue alternative approaches and an education 

policy environment that facilities a culture of professional change” (p. 1080). 

With the model for supporting special education students changing, general education 

classroom teachers are supporting these students in their classroom with increasing frequency. In 

Paulsen’s (2008) article, they shared some statistics from the US Department of Education, 

stating that 33-35% of students in grades 1 to 5 with learning disabilities received language arts 

instruction in the general education classroom. The author went on to also share that “only “52% 

of general education teachers made some modifications for students with disabilities, whereas 

11% reported making substantial modifications...” and ... “35% of general education teachers 

reported making no modifications at all for their students with disabilities” (p. 313). These 

startling statistics led the author to highlight the need for collaboration between general 

education teachers and special education teachers. Paulsen described collaboration as “an 

interactive process involving individuals with varying levels of expertise who work together to 

solve a mutually-defined problem” (p. 313). Paulsen went further to distinguish between 
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collaboration and consultation. Consultation focuses on an expert sharing their knowledge 

whereas in collaboration, this is not the case, i.e., all members share their knowledge.  Effective 

school-based collaboration requires effective communication skills, sharing of all members’ 

expertise and skills, support from administration, confidentiality, trust and respect amongst 

members, time efficiency and shared understanding of curricular content used in a given school. 

Good collaborators demonstrate skills such as being a good listener, being patient, and being 

non-judgmental. Additional characteristics included being approachable and respectful, having 

knowledge about current trends and issues, and having strong time management skills. The 

author described lack of time as being a barrier to collaboration and also commented that 

teachers are educated and trained to teach and work with children rather than adults, especially 

those with “differing instructional or behavioral philosophies. Moreover, it is difficult sometimes 

for adults to change what they have been doing” (p. 315).   

Conclusion  

BC classrooms have diverse needs. The BC curriculum has been changed to support the 

ever-changing climate of today’s classrooms. Further to this, many districts have changed the 

way they refer students to access special education services. Instead of quickly referring a 

struggling learner to special education services, many schools are taking a different, more 

holistic approach to supporting these students with the RTI model. Differentiating instruction 

through high quality and engaging educational games alongside teacher collaboration are 

recommended in hopes of reaching our diverse learners.  
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Chapter Three: Research Methods  

Methodology   

This study explores the question: How can games-based learning impact math instruction 

for elementary teachers as a differentiation strategy?  This question was studied through an 

action research project. The goal was to see if numeracy games can support teachers with 

differentiating their instruction to support a wide range of abilities. The research project not only 

explored the benefits of games-based learning, but also collected new knowledge surrounding 

how these game impact or alter math instruction for elementary teachers. Finally, this project 

also produced hands-on materials for teachers to use within their classrooms.   

 Action research “...tries to solve, real, practitioner identified problems of everyday 

practice…[and]… is collaborative and builds in teacher involvement...” (Cohen, 2018, p. 450). 

Another piece that is critical with action research is that “research is conducted by insiders who 

are involved in the context” (Efron & Ravid, 2013, p. 5).  For the purpose of this study, the 

researcher followed an eight-step process from Cohen (2018) that begins with identifying a 

problem. From there, the steps included identifying causes of the problem, brainstorming 

solutions, selecting a solution and determining how to put that solution into action, deciding on a 

criteria for success, putting the solution into action, evaluating the outcome and reviewing the 

plan with an eye on next steps.  The cycle of action research then returns to the first step and 

proceeds from there.    

Participants and Risk   

Participants for this project were classroom teachers from a school in a Vancouver Island 

school district. Once the Research Ethics Board of Vancouver Island University and the school 

district approvals were granted, five classroom teachers were recruited through an introductory 
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staff meeting and a follow-up email (See Appendixes A, B, and C). An introductory letter and 

letter of consent were provided to teachers explaining the purpose of the study along with the 

risks involved such as undue influence, loss of privacy and potential identifiability (See 

Appendixes D and E). Teachers were also reminded that they could withdraw from the study at 

any point (See Appendix F). A pseudonym was created for each teacher to increase privacy. 

Participants were also reminded to gather data from their own observations, and to do so in such 

a way that nothing could directly or indirectly identify specific students. The participants were 

asked not to share information from the on-going study with any staff outside the collaborative 

group. Benefits for the researcher and the participants included increased knowledge of games-

based learning and differentiation strategies as well as copies of the resources generated in the 

course of the study.   

Research Process   

A number of different steps were completed during the research process. An initial 

literature review took place where a critical look at BC’s numeracy curriculum and RTI was 

completed. This was done in conjunction with a careful examination of teacher collaboration and 

games-based learning and how to make an effective game. Meanwhile, games were purchased or 

created to align with the curriculum. Along with the games, all necessary materials such as 

instructions and suggestions for use were provided. The games were used in the participants’ 

classrooms by their students.  (Details about the games are provided in Chapter 4).  

All participants were interviewed at the start of the study to gather insight into their 

experiences with games-based learning and differentiation (See Appendix G). They were 

interviewed again at the end of the study to determine whether teachers’ perspectives or feelings 

changed with regards to games and their efficacy in the classroom, and other possible themes or 
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patterns (See Appendix H). After the initial interview, participants formed a collaborative 

planning group and met every two weeks for roughly 20- 30 minutes for a total of five times to 

discuss the games they were using and how well they were working within the classrooms. We 

discussed the merits of the game and whether it was deemed a good fit to solve our initial 

problem. We continued the cycle, monitoring and recording observations as we went while 

communicating our learning. This data was used to fine-tune and create a collection of games 

that meet the BC curriculum standards, but also meet the criteria for an educational game. The 

cyclical nature of action research allows “the researcher to begin analyzing data as they are 

collected, and the emerging preliminary understandings help shape, revise, and refine the 

investigation throughout the data collection process” (Efron & Ravid, 2013, p. 166). At each 

meeting, the group decided the next steps for the upcoming two weeks including the game that 

would be trialed.  

Data Collection   

This project collected qualitative data though the following tools: teacher reflections, 

recordings from bi-weekly group meetings, and pre- and post-interviews. Teachers were supplied 

with a duotang which provided guiding questions for gathering reflections from participants (See 

Appendix I); however, after the first two cycles, it became clear that participants didn’t need or 

want to use it. They were able to speak to their experiences without recording in the reflection 

duotang. Initially, our collaborative planning meetings were transcribed with Google Read and 

Write to gather valuable conversation and reflections.  However, we found that using this tool 

during the meeting itself was distracting to the participants because they were checking to see 

how well the transcription program was working. It was decided to have the researcher create 
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handwritten notes instead. It is understood that handwritten notes are not as accurate or detailed 

as recorded information would be.  

Data Analysis and Interpretation  

“Action researchers’ data analysis is a systematic and deliberate process that results in 

trustworthy and reliable findings. These findings are transformed into dependable new 

understandings, assertions, explanations, and conclusions about the issues at the centre of their 

investigation” (Efron & Ravid, 2013, p. 165). Some guiding questions while going through the 

data was “What is important here? What are the critical incidents? and What are the key 

elements and issues?” (Efron & Ravid, 2013, p. 171). After collecting some data via Google 

Read and Write, and more through handwritten notes, the researcher explored comments that 

occurred frequently throughout interviews and the collaborative planning meetings. Comments 

were organized into themes and from these themes key points or quotes were identified.  
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Chapter 4: Findings  

Five general education teachers participated in this study. Participants were one grade 2 

teacher, two grade 4/5 teachers, two grade 5/6 teachers, and one grade 6/7 teacher. The teachers 

had between five and 27 years of teaching experience. Teachers participated in pre- and post-

study interviews which lasted about ten minutes each.  A total of five collaborative planning 

meetings were held and they lasted about 20 to 30 minutes each. Data was collected from the 

interviews and collaborative planning meetings. In the sections that follow below, the games are 

described and a discussion of the data and key points is shared from the following themes: 

themes from the pre-interviews, findings from the games trials, and final reflections from the 

group.  

Collaboration and the Games  

During the collaborative meetings, we discussed the pros and cons of the games and 

reflected on the experiences using them. In addition, participants were given instructions and 

materials for their next game. Between meetings, the teachers trialed a math game with their 

class. They had the freedom to use the game whenever and as often as they liked within each 

two-week cycle. They were allowed to use the games as a time-filler, fast finishers, activities to 

start the day, or as part of their lessons. They were encouraged to adapt the games to best suit the 

needs of their students. The following games were used: Red Racers, Deca Golf, Hide and Seek, 

Race to Zero, Dominoes and Dice, and Remainders Wanted. (See a list of the games in the Table 

of Figures and images of each game in Appendix J).  The games chosen focused on addition, 

subtraction, multiplication, and division skills.   

The first cycle game was Red Racers (See Figure 1). The focus for Red Racers was 

addition and multiplication. Students were provided one game board per pair, one whiteboard 
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pen per player, and two dice per player. The first round is considered the qualifying round. 

Players rolled their dice, added or multiplied their two dice together, recorded the answer in the 

first spot, then rolled again, added or multiplied, and recorded. They repeated these steps five or 

ten times depending on the board chosen. Once both players had recorded their qualifying rounds 

(filled their gameboards with answers), they switched boards and moved on to the elimination 

laps. The object here was to be the first to cross out all of their opponent’s answers. Players 

rolled their dice, adding, or multiplying once again, and if the corresponding answer was on the 

opponent's board, they crossed it out. The first player to cross out all the spots wins. Red Racers 

incorporated competition but some aspects of luck as well. Number lines and multiplication 

charts were added to support students. Game boards had a five-sided version and a ten-sided 

version. The five-sided board was created to allow for students who needed a simplified board 

with fewer questions or those who possibly took longer to complete questions. To increase the 

difficulty level, participants were provided with a variety of dice (10’s, 100’s, or 1000’s) to 

change the skill level required. Participants were provided these alternate dice as part of their 

games package.  

Our second game was Deca Golf and the object was to have the lowest total score after 

nine holes of play (See Figure 2). The focus skill for this game was subtraction. It also could 

have been used for division. Players were provided a game board, a deck of cards per group, and 

scrap paper. Students drew four cards and made a 2-digit subtraction question by arranging their 

cards. Players then solved and recorded their answer on a scrap piece of paper. After the nine 

holes of play, players added up scores and the player with lowest score won.   

Based on feedback from our collaborative meetings, finding a game with simple 

instructions was requested so this was taken into consideration for the next cycle. In addition, at 
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this stage, the intermediate teachers were ready for a multiplication game, while the primary 

grade teacher needed a two-digit subtraction game. In order to accommodate this, two games 

were used during this cycle: Hide and Seek for intermediates, and Race to Zero for the primary 

teacher. Hide and Seek was a card and dice game with the focus being multiplication (See Figure 

3). This game was for two to four players. Each group was provided one multiple of ten die, a 

deck of cards and a multiplication chart. They were also given scrap paper for recording scores. 

Players were dealt six cards. They arranged them face down in three columns and then flipped 

one card from each column. Once all players had completed this step, one player rolled the die. 

All players then flipped one card from one of their columns, multiplied the two numbers together 

and hopefully stayed below the number rolled on the die. Face cards all had different values 

(King=0, Queen=12, Jack=11, Ace=1). Those that scored over the number on the die, didn’t get 

a point. This game could be played for as many rounds as players wanted.   

Race to Zero’s focus was subtraction (See Figure 4). This game was used only by the 

grade 2 participant’s class. Students were provided a hundred chart, counters and one regular die. 

The students start at 100, rolls a die and subtracts that number from 100, then continues the 

subtraction process after each subsequent roll of the die. 

During the final collaborative planning meeting two different games were chosen. Again, 

participants had different needs for their classrooms. The grade 2 classroom and the grade 4/5 

class used Dominoes and Dice. Dominoes and Dice was used for addition, subtraction or 

multiplication practice (See Figure 5). Students used either paper or real dominoes and a die. 

They were also provided a gameboard. On their turn, they would pull a domino which would 

create their two-digit number (i.e., one half of the domino is the tens, the other half is the ones). 

Next, they would roll a die. The number from the die would be recorded, then 
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added/subtracted/multiplied from the domino number. Highest or lowest score was winner 

depending on what was decided at the beginning of the game.  

The remaining three participants used Remainders Wanted to practice division (See 

Figure 6). Students used a gameboard that contained different numbers, a score sheet, a 

whiteboard pen, and a die.  On their turn, students would mark off one of the gameboard 

numbers, roll the die and create a division question using the gameboard number as the dividend 

and the number on the die as the divisor. Once they solved the question, they would record the 

remainder on their scoresheet. They repeated this process for ten rounds. At that point, they 

added up the remainders and the player with highest total won.   

Themes from the Pre-Interviews   

During the pre-interview process, all the participants defined and described 

differentiation as a way of addressing the needs of individual students that ensured that the 

curriculum or activities are related to the level at which the student is working. The participants 

listed different strategies for differentiating instruction such as a reduction in the number of 

questions, the use of visuals or manipulatives, worksheets designed for a different ability level, 

or the utilization of small groups or peer helpers. One participant mentioned that as a part of her 

numeracy instruction, all students are provided the same tools and manipulatives whether they 

need them or not. They felt that this de-stigmatized the tools and made their use a more universal 

strategy.   

All of the participants commented that when they had used games in their classrooms in 

the past, most students seemed motivated and happy to do this. Games made learning fun and 

students were motivated. However, they listed a variety of barriers and challenges to 

incorporating games in their classrooms. Two participants cited classroom management as one 
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difficulty, citing factors such as off-task behavior causing an increase in noise levels, sustaining 

engagement of students, and students not wanting to participate in the games. Another challenge 

was the cost of acquiring the games and organization of the materials. Finally, participants 

commented that, in their experiences, it was difficult to ensure students respected the game 

materials, cleaned them up properly, and were not “too hard” on them.    

Findings from the Discussions of the Game Trials  

When the teachers trialed the different games, students seemed motivated and engaged in 

the learning and it was less of a struggle to get students to participate in the games. They all 

noted that when using games as a means for teaching or reviewing a concept, students didn’t 

notice that they were learning;  it simply felt like play. Additionally, they noticed increased 

confidence and less negative emotions from students. While participants noted that all the games 

seemed to be received well by students, Red Racers and Race to Zero were the most popular 

games. One participant reported that her class preferred the card and dice math games over 

digital computer games. Another participant noted that only two students in her class stopped 

after one round of Red Racers to ask the teacher what to do next. The rest of her class self-started 

on another round, or in some cases, found ways to challenge themselves further by grabbing a 

die with multiples of 10s, 100s or 1000s.   

In addition, one participant noted that during Red Racers, she allowed students to use 

whatever dice they wanted. Some students chose to take the harder dice and challenge 

themselves, but once they began playing, they realized it was too challenging, so they adjusted 

their dice back to a more successful level. Through these adjustments, students were able to take 

ownership of their own learning.   
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While playing Hide and Seek, some students commented that they liked how fast paced 

the game was. Some students commented that it was too repetitive. All participants stated that 

games needed to be engaging or needed to be used for short periods of time for students to play 

throughout the assigned time. Too much time did lead to some off-task behavior or boredom. 

One participant also remarked that games cannot be used as a free-for-all activity. They need to 

be closely monitored and teachers need to be moving around and doing check-ins.  

Regarding the game instructions, the group all agreed that at times, the students 

interpreted the instructions in a novel way to create alternate ways to play the games. Students 

even commented, “Can we just do it our own way?” The students were still on task, engaged and 

practicing math skills. All participants noted that the complexity of instructions was a critical 

piece to the success and buy-in from students. Dominoes and Dice, Deca Golf, Hide and Seek 

and Remainers Wanted all had instructions that took more effort for students to understand. In 

some cases, the games had more than one step to play, e.g., solve and then record answer on 

another sheet. Using games with simple instructions was a common request during every 

collaborative planning meeting. On more than one occasion, participants stated, “Simpler the 

better!”   

Most of the participants used the games for easy, light transitions into the day (soft start) 

or for practice once their lesson was finished. Some participants used games on Fridays as part of 

“Games Day Fridays.” One participant used the games explicitly as part of her math lesson with 

a very structured routine. Students were in groups and played a game for 15 minutes before 

rotating to another game. One group of students was then able to sit with the classroom teacher 

and receive small group instruction.   
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During our second collaborative meeting, participants commented that pairings and 

grouping were something to consider before utilizing games-based learning. One participant 

noted that games where the groupings could be changed and did not always require the students 

to play in pairs were more helpful. If students were away or if a class had an odd number of 

students, the teacher would be required to be a part of a pair, making it harder for them to 

monitor or check-in with students. In addition, when students were paired with someone they did 

not want to be with, they did not tend to want to play as long. They would complete the game 

and then want to move on to something else. We chatted further about this, discussing having 

student choice with pairings or groups, but also having a balance with teacher choice.   

Another issue noted during collaborative planning meetings was that a good game needed 

competition, but also luck. The participants all agreed that the games where there was some 

competition to it were well received by students. Games such as Red Racers and Hide and Seek 

had aspects of competition as well as luck. One participant also noted that games where you 

could minimize the competitive aspect were useful. At times, some students could not handle the 

competitive nature of a game, especially in relation to “racing” or who could do things the 

fastest, so the teacher altered the rules to remove that component of the game.   

A final consideration that came up during the games was related to noise and the energy 

of the students. When using games in the classroom, it was clear the participants had different 

levels of tolerance for noise. One participant said that they found the noise level of the classroom 

was challenging to navigate during the games. One participant said it was louder, but the 

conversation was related to math and numeracy vocabulary and demonstrated on-task 

behavior.    
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Final Reflections from the Group  

In post-interviews, there were not any major changes to participants’ feelings regarding 

the use of the games. They all still felt that games were a beneficial component to their teaching 

practice. Where there was a shift in thinking was in relation to selecting and using games in the 

classroom. All participants commented that they were now more conscious of how they selected 

games for educational purposes. As one participant commented, games are “not just for fun.” 

They further stated “that previously they may have just bought a game, like Sorry, just because it 

had dice with it.” They commented that now they would ask themselves if the game matched the 

curriculum and allowed students to build on key skills. Another participant commented that basic 

facts are a fundamental and foundational math skill and so using games daily that focused on 

basic facts has value whether or not they are connected directly to the lesson. For example, while 

teaching the concept of BEDMAS (an acronym for remembering the order of operations), the 

participant noted that she still used her basic facts games as these skills are foundational skills to 

support the concept of BEDMAS.   

Another reflection from one participant was directly related to differentiation. The 

participant commented that when using games, they will look closer at them to see whether the 

game can be differentiated to reach all their students. Can students be challenged? Can students 

who are struggling with the concept still participate? On two occasions, participants commented 

that some of their students who were working below grade level could still access the games, be 

successful and participate with their peers.   

The participants noted that in some cases, the cycles of the study were too short for them 

to actually use each of the study’s games.  Having longer cycles or providing more preparation 

time during the collaboration meetings might have alleviated this problem. 
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Finally, as was noted earlier, using Google Read and Write to transcribe the interviews 

and collaborative meetings was planned. Interestingly, it quickly became apparent that recording 

interviews changed the comfort level of participants. Participants seemed more relaxed, and 

conversation was less stilted, when the researcher collected notes by hand rather than recording 

for transcription purposes. It is important to note that handwritten notes are not as accurate or 

complete as a recording. Possibly utilizing just audio recordings would have been less intrusive 

to participants. Furthermore, the transcription process with Google Read and Write was not 

overly accurate, creating extra work for the researcher.  
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Chapter 5: Discussion and Conclusion  

Summary and Discussion  

From the information gathered in the literature review and data collected from 

participants in this study, there are many benefits to using games-based learning in the classroom 

to support teachers with differentiating instruction. Some of the benefits identified in this study 

included increased student engagement and confidence with numeracy, increased student 

ownership of their learning, an increase in the extent to which students challenged themselves, 

and a consistent pattern in which all students in the classes successfully participated in the 

games. Participants also noted multiple benefits to the use of games-based learning in regard to 

their instruction and teaching practice. Participants noted that they were able to use the games 

provided with all their learners. They were able to extend the activities to challenge those 

students who were ready, but also adapt the game to support those learners who needed more 

support. Simple adjustments like the change of a die, an alternate gameboard, or utilizing a math 

tool such as a multiplication chart, allowed students with differing and unique needs to feel 

successful and included. Students seemed happy and responsive to practicing their numeracy 

skills. Teachers were able to incorporate the games into different parts of their days.  

Time and access were some major takeaways from this research project. Finding games 

that can be modified or changed to accommodate more curricular content as well as reaching all 

of their students takes a great deal of time. The participants talked about needing time to play 

around with games so that they felt comfortable and confident with the instructions. 

One option related to this would be to create a carefully selected and annotated games 

workbook or games library that could be shared by the staff. It would be useful to conduct a 

professional development session during which teachers who have used the game materials could 
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describe them to the staff.  They could talk about the different ways that a given game could be 

adapted and how they were received by the students.  Other teachers would be encouraged to add 

games of their own so that their colleagues could benefit from their experiences.  The 

participants in the study noted that being encouraged to try new games, which was built into the 

design of this study, kept their motivation up through the trialing process.  Finally, having the 

games ready to go could reduce the barriers related to time and finances.  

Simple instructions were an important theme during the game trials. All participants 

commented that the simplicity of the instructions played favorably into whether the game was 

well received with students. In addition, ensuring that teachers fully understood the game 

themselves is very important. For the purposes of this research project, many of the games were 

trialed at home by the researcher to fully understand the requirements of the game. Ample 

demonstrations to the class are important. Teachers are also encouraged to be patient. Giving 

students and themselves many attempts at learning how to play the game is recommended.   

It would be beneficial to gather input from students to see how they feel about the games. 

For the purposes of this research project, the focus was on teachers’ perceptions, but it would be 

interesting to hear how the students felt in terms of the impact on their attidues about numeracy 

and learning. After one participant commented on how her students wanted to try it their own 

way, it would be valuable to see what games students could create to practice certain math skills. 

Hildebrandt (1998) did something similar in their study by presenting “a series of games that 

children could modify to serve their growing mathematical needs and interests” (p. 191). Her 

research showed that “children take the task of inventing games seriously and put forth great 

energy to ensure that the games and fun for everyone involved” (p. 193).  
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A challenge with this research study was finding games that could be used for all 

participants. For example, during our third cycle of games, the intermediate teachers wanted a 

game to practice multiplication whereas the participant teaching grade two was moving on to 1–

2-digit subtraction. In this case, two separate games were used to accommodate the content that 

teachers were working on. It was difficult to find a game that could be used to practice 

something so specific to 1–2-digit subtraction and multiplication. This was also the case for the 

fourth cycle. Fortunately, in real life settings, this factor would not be critical in any given 

classroom. 

As the participants mentioned in their pre-interviews, the startup and maintenance costs 

of the games was a challenge. The researcher provided all materials for the teachers and their 

classes. Outside of a study, the initial start-up for a teacher could be a big undertaking. Finding 

ways to cut costs, collecting donations (such as contacting casinos for decks of cards or asking 

for funds from the parent association), using white board pens, and laminating pages. are all 

ways to minimize the costs. Additionally, some districts and unions may offer grants, classroom 

enrichment funds or professional development opportunities that allow teachers to access some 

additional funds for their classroom. Finally, explicitly teaching students how to clean up and 

maintain games is recommended.  

As was expected, time presented an obstacle for the collaboration process. Teachers are 

busy and, in the case of this project, not all the participants were in the building Monday to 

Friday. Finding the right time to sit and collaborate without feeling rushed or distracted by other 

things to do was challenging.  It was clear that the teachers found the collaboration process 

valuable.  Encouraging teachers to form groups to actively collaborate during game trialing 
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would increase the likelihood of widespread and sustained implementation of games based 

learning. 

During this research project, the researcher reflected on some factors that could have 

changed or altered the data collected. Firstly, specifically choosing only participants with limited 

or no experience with games-based learning may provide more or different reflections and 

opinions on games and their use as a differentiation strategy. This project was lucky to have 

eager participants who volunteered to participate, and all had a keen passion and comfort with 

numeracy and games. Early in the interview process, it became clear that most participants had 

some or a lot of experience with using games in their classroom. The participants already utilized 

games as a means for increasing student engagement. With that being said, in the course of this 

study, the participants were able to provide valuable insight into the criteria that will increase the 

likelihood that a given game is effective in terms of both student engagement and 

differentiation.   

Value/Significance and Limitations   

This action research project has value simply because it considered the perspective and 

voices of general education classroom teachers. Their input and collaboration were the basis for 

this project. Furthermore, by having resources for teachers to quickly implement into their 

classrooms, hopefully the barriers to incorporating games-based learning can be reduced. When 

games are used communally in a school, the opportunity for collaboration amongst teachers and 

students increases.   

The data collected from this project is limited to a relatively small sample of teachers in a 

single school, so it is difficult to generalize the results to other schools. With that being said, 

research supports the idea that games are a great addition to classrooms (Russo et. al., 2018, 
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Ernest 1986, Trajkovik et.al. 2018, White and McCoy 2019, Bragg 2012, Van Putten et.al. 2020, 

and Hildebrand 1998). Furthermore, the researcher’s personal bias and connection to the school 

may have inadvertently caused them to ignore important themes in this study. The aim of this 

project was to demonstrate how games-based learning impacts teachers’ instruction to 

differentiate instruction. Though the findings of this study are not generalizable beyond this 

context, both the findings from the action research process and the themes that this study 

identified may be useful in other contexts and may encourage further research with an interest in 

games-based learning to support numeracy development.   

Conclusion  

Current research states that students’ mindset and motivation in relation to numeracy has 

a big impact on their success with math later in life. Furthermore, the way in which a subject is 

presented in the classroom can also have positive implications for learning. Students need to be 

happy and engaged in their learning. From this action research project, it can be said that 

carefully chosen games can allow teachers to increase students’ motivation and excitement for 

learning. Furthermore, games have the potential for teachers to reach a wider range of students in 

their class. By looking at games with a critical eye, educators can make adjustments to the games 

to ensure all students feel included, successful, and happy while in the classroom learning 

environment. 
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Appendix A: Introductory Letter to the District Superintendent 

 

 
 

                                                                                                                                        November 2, 2022 
 

Dear XX,                                                                                                              
 
 
My name is Brooke Spillman and I am a Special Education teacher in School District XX. I am 
currently completing my Master of Education in Special Education through Vancouver Island 
University. Over the next few months, my proposed research study will explore the use of 
numeracy-based games as a differentiation strategy in the general education classroom. I will 
work alongside teacher participants in a collaborative planning group to explore the efficacy of 
numeracy games in the classroom as a Tier 1 strategy. This topic is important for supporting 
teachers with reaching students of varying levels of need within their classrooms. It is hoped 
that the findings of my study will provide recommendations to support school personnel and to 
guide future study.   
 
This research study has been approved by the Research Ethics Board of Vancouver Island 
University.  
 
I am requesting the participation of teachers in one school within your district (XX). They will 
participate with pre/post interviews and bi-weekly collaborative planning meetings. During 
these meetings, we will explore different games, choose a game to trial within the classroom 
for two weeks then report back. We will explore the usefulness of four different games within 
the classroom. All meetings and interviews will be conducted outside school hours and will be 
recorded for future transcription. Participants will receive no reward or honorarium for their 
participation. 
 
If you approve of your district’s participation, the following process will be implemented: 
 

• First, I would appreciate an email or scanned letter from you that indicates your 
agreement to support this research study with the teachers in your district.  

• In order to be a participant of the study, it will be required that teachers have read 
the invitation letter and informed consent document (see attachments), and be 
willing to participate in interviews and a collaborative planning group. Prior to 
sending out the email recruiting teachers, I will be introducing the study to 
teachers during a staff meeting. 
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• After reading their introductory letter and letter of consent, teachers will let me 
know if they want to participate via email or in-person with the signed letter of 
consent. From there we will begin the interview process. 

 
Please note that participation in this research is strictly voluntary and all participant responses 
will be kept confidential. I will also remind participants that no student specific information is 
included during the study. I will also ask that staff to not share on-going information about the 
study with staff outside the group. The participants can withdraw from the study at any point 
for any reason. If this is the case, they will be provided a withdrawal letter. 
 
All data and information derived from the interview will be stored on a password-protected 
computer. Signed consent forms will be stored in a locked filing cabinet. Google Read & Write 
will be utilized for transcribing interviews and meeting minutes. Google has storage in a country 
other than Canada, which may have different FOIPPA legislation. Please refer to Google’s 
privacy policy for details: https://policies.google.com/privacy?hl=en All data will be saved on 
the researcher's personal, password protected computer. The researcher is the only user of the 
computer used in this research. Participants reflection logs will have no identifying information 
(i.e, no teacher or student names). Data will be deleted and paper records shredded within one 
year of the completion of the study (May 2024).  
 
The results of this study will be presented in a thesis required for completion of my degree, and 
may also be published on VIU Space and used for conference publications, presentations, and 
published in academic journals.   The thesis will be made available to you, our principal, the 
participants and interested staff members of the participating school.   
 
If you have any questions or wish to know more about this research project, you may telephone 
me at XXXX or contact me by email: XXXX 
 
Additionally, my thesis advisor’s name is Mr. William McGann and he can be contacted by 
email: William.McGann@viu.ca.  You can also contact the Research Ethics Board at reb@viu.ca.  
 
I look forward to hearing back from you at your convenience. 
  
Sincerely, 
 
Brooke Spillman 
 
 
Vancouver Island University 
Nanaimo, BC, Canada 
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Appendix B: Introductory Letter to the Principal 

 
 

                                                                                                                                        November XX, 2022 
 

Dear XX,                                                                                                              
 
I am currently completing my Master of Education in Special Education through Vancouver 
Island University. My research study over the next few months will explore the use of 
numeracy-based games as a differentiation strategy in the general education classroom. I will 
work collaboratively alongside teacher participants to explore the efficacy of numeracy games 
in the classroom as a tier 1 strategy. This topic is important for supporting teachers with 
reaching students of varying levels of need within their classrooms. It is hoped that the findings 
of my study will provide recommendations to support school personnel and to guide future 
study.   
 
This research study has been approved by the Research Ethics Board of Vancouver Island 
University in addition to the Superintendent of XX. 
 
I am requesting the participation of three to five full-time teachers in our school. They will 
participate in collaborative planning meetings with pre/post interviews and bi-weekly group 
meetings for six to eight weeks. During these meetings, we will explore different games, choose 
a game to trial within the classroom for two weeks then report back. We will explore the 
usefulness of four different games within the classroom. All meetings and interviews will be 
conducted outside school hours. 
 
The following process will be implemented: 
 

• In order to be a participant of the study, it will be required that teachers have read 
the invitation letter and informed consent document, and be willing to participate 
in interviews and collaborative planning meetings. 

• After reading their introductory letter and letter of consent, teachers will let me 
know if they want to participate via email or in-person with the signed letter of 
consent. From there we will begin the interview process and gather for 
collaborative planning meetings. 

 
Please note that participation in this research is strictly voluntary and all participant responses 
will be kept confidential. The participants will be reminded to not use any student specific 
information. The participants will also be asked to not discuss on-going information concerning 
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the study with staff outside the group. The participants can withdraw from the study at any 
point for any reason. They will be provided a withdrawal letter in this case.   
 
When the study is completed, I will provide an electronic copy of my thesis to you, the study 
participants, and any interested staff members of our school.  The thesis may also be published 
on VIU Space or used in articles or conference presentations. 
 
I would love to be able to introduce my study to the staff during one of our staff meetings. This 
won’t take long, but just enough time to give teachers some information. I have attached my 
Introduction letter, Consent form, script for the staff meeting, and Withdrawal Letter for your 
review. 
 
If you have any questions or wish to know more about this research project, you may telephone 
me at XXXX or contact me by email: XXXX 
 
Additionally, my thesis advisor’s name is Mr. William McGann and he can be contacted by 
email: William.McGann@viu.ca.  You can also contact the Research Ethics Board at reb@viu.ca.  
 
I look forward to hearing back from you at your convenience. 
  
Sincerely, 
 
Brooke Spillman 
 
 
Vancouver Island University 
Nanaimo, BC, Canada 
 
Attachments: Participant Introductory Letter, Participant Consent Letter, Introductory Staff 
Meeting Speech, Withdrawal Letter 
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Appendix C: Introductory Staff Meeting Speech 
 
 
Hi Everyone, 
 
Thanks for taking a few minutes to let me speak about my research project with you. For the 
last year, I have been working on my Masters program in Special Education at Vancouver Island 
University. I am about to begin my thesis project which is titled “Games-based Numeracy 
Instruction and Its Impact on Differentiation in the Classroom”. This topic is important for 
supporting teachers with reaching students of varying levels of need within their classrooms. It 
is hoped that the findings of my study will provide recommendations to support school 
personnel and to guide future study. 
 
This study is divided into two parts; pre/post intervention interviews, and a collaborative 
planning group which will meet several times to work together to implement the games into 
classrooms. All materials needed for the in-class portion will be provided. I am hoping to have 
three to five teachers participate and this would be best suited for teachers who are working in 
the building three to five days a week.  
 
If you choose to participate, all information you provide would be considered confidential. 
Interviews and group discussions will be recorded and transcribed.  You will be given an 
opportunity to review all transcripts to revise any comments you made.   
 
Please note that declining to participate will not result in any changes of support for students in 
your classroom nor will it have any impact on my completing my Master’s thesis. I will be 
sending out an email to all teachers along with an introductory letter and a consent letter.  
 
Thank you again. 
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Appendix D: Introductory Letter to the Teachers 

 
 

                                                                                                                                        October 31, 2022 
 

Dear Teachers,                                                                                                              
 
 
My name is Brooke Spillman and I am a Special Education teacher in School District XX. I am 
currently completing my Master of Education in Special Education through Vancouver Island 
University. My research study over the next few months will explore the use of numeracy-
based games as a differentiation strategy in the general education classroom. I will work 
alongside teacher participants in a collaborative learning group to explore the efficacy of 
numeracy games in the classroom as a Tier 1 strategy. This topic is important for supporting 
teachers with reaching students of varying levels of need within their classrooms. It is hoped 
that the findings of my study will provide recommendations to support school personnel and to 
guide future study.  This research study has been approved by the Research Ethics Board of 
Vancouver Island University as well as XX and our school’s principal. 
 
Participants of this study will be using different math games within their classroom as a tool for 
differentiation. I will be providing all games and materials needs (class set) for this study. These 
materials will be available for you to keep after the study is completed. I would like to ask if you 
would like to participate in two in-person interviews and three to four bi-weekly collaborative 
planning group meetings. If you agree, you would be asked questions concerning your personal 
experiences with games-based numeracy and differentiating instruction. With your permission, 
the interviews and collaborative planning meetings would be recorded for my own data 
collection. A reflection log will be provided for your use to aid in collection of your reflections of 
the games in your classroom. No student names will be collected, but rather your own personal 
reflections of the efficacy of the games. The reflection log will have some guiding questions to 
support your thinking and is not meant to be an onerous task. 
 
Please note that participation in this research is strictly voluntary and all responses will be kept 
confidential. I would also ask that you not share on-going information concerning the study 
with other staff members outside the group. You can withdraw from the study at any point.  
Upon completion of the thesis, the results of the study will be made available to you, our 
principal, and interested staff members.  The study may be published on VIU Space and used in 
conference presentations or articles. 
 
If you have any questions or wish to know more about this research project, you may telephone 
me at XXXX or contact me by email: XXXX 
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Additionally, my thesis advisor’s name is Mr. William McGann and he can be contacted by 
email: William.McGann@viu.ca.  You can also contact the Research Ethics Board at reb@viu.ca.  
 
A Consent Form is attached as well. If you would like to participate, please return the consent 
form signed via email or directly to me. 
  
Sincerely, 
 
Brooke Spillman 
 
 
Vancouver Island University 
Nanaimo, BC, Canada 
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Appendix E: Consent Letter for the Teachers 

 
 

                                                                                                                                        November XX, 2022 
 
  

Games-Based Numeracy Instruction and Its Impact on Differentiation in the 
Classroom.   

 
Principal Investigator  
Brooke Spillman  
Master of Education  
Vancouver Island University  
XXXX 

Student Supervisor  
William McGann   
Faculty of Education  
Vancouver Island University   
william.mcgann@viu.ca 

 
 
 
 
Dear Teacher, 
 
I am a student in the Master of Education in Educational Leadership at Vancouver Island 
University (VIU).  My research, entitled “Games-based Numeracy Instruction and its Impact on 
Differentiation in the Classroom” aims to identify whether the use of numeracy-based games is 
an effective differentiation strategy for teachers to support students in the classroom. 
 
Participants of this study will be using four different math games within their classroom as a 
tool for differentiation. I will be providing all games and materials needed (class set) for this 
study. These materials will be available for you to keep at the end of the study. I would like to 
ask if you would be willing to participate in two in-person interviews and a collaborative 
planning group. If you agree, you will be asked questions concerning your personal experiences 
with games-based numeracy and differentiating instruction. With your permission, the 
interview will be audio recorded. We will also meet bi-weekly three to four times as a 
collaborative planning group to discuss our experiences with using the games in the classroom. 
We will make group decisions on which games to use and discuss how effective or ineffective 
the  games were in the class. We will decide next steps of the intervention together. These 
meetings will be also audio-recorded for my own data collection. A reflection log will be 
provided for your use to aid in collection of your reflections of the games in your classroom. No 
student names will be collected, but rather your own personal reflections of the efficacy of the 
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games. The reflection log will have some guiding questions to support to your thinking. This will 
not be an onerous task, but rather a way to keep track of your thoughts/reflections to share out 
during group meetings.  
  
The results of this study will be presented in a thesis required for completion of my degree, and 
may also be published on VIU Space and used for conference publications, presentations, and 
published in academic journals.   The thesis will be made available to you, our principal, and 
interested staff members.   
  
Your participation is completely voluntary. You may withdraw from the study for any reason, 
without explanation up until three weeks before the final transcript is received. I will provide 
you with a withdrawal letter If you decide to withdraw from the study I will provide you with a 
withdrawal letter that asks for permission to utilize the data provided up to that time. You are 
not obligated to do so.  
 
In order to protect the identity of participants, I will be using pseudonyms or unidentifiable 
indirect terms such as “One teacher said…”. With your permission, the interview and meetings 
will be audio recorded, and transcribed. You will be provided three weeks after transcripts are 
completed to review the texts and revise or delete statements you made during the recordings. 
I would also ask that you not share any information concerning the study with staff outside the 
group while the study is on-going. 
  
All data and information derived from the interview will be stored on a password-protected 
computer. Signed consent forms will be stored in a locked filing cabinet. Google Read & Write 
will be utilized for transcribing interviews and meeting minutes. Google has storage in a country 
other than Canada, which may have different FOIPPA legislation. Please refer to Google’s 
privacy policy for details: https://policies.google.com/privacy?hl=en All data will be saved on 
the researcher's personal, password protected computer. The researcher is the only user of the 
computer used in this research. Participants reflection logs will have no identifying information 
(i.e, no teacher or student names). Data will be deleted and paper records shredded within one 
year of the completion of the study (May 2024).  
  
I have read and understand the information provided above, and hereby consent to participate 
in this research under the following conditions:   
 

I consent to participate in this study in accordance with 
the specifications presented above 

Yes No 

I consent to the interview and group discussions being 
audio recorded. 

Yes No 

I consent to being quoted with a pseudonym or 
indirectly in the products of the research. 

Yes No 
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 Participant Name ____________ Participant Signature ____________________    
 
I, Brooke Spillman, promise to adhere to the procedures described in this consent form.   
  
Principal Investigator Signature __________________ Date _____________   
 
If you have any concerns about your treatment as a research participant in this study, please 
contact the VIU Research Ethics Board by telephone at 250-740-6631 or by email at 
reb@viu.ca.                                                                                                      
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Appendix F: Participant Withdrawal Letter 
 
Dear (Participant), 
 
I have received your email acknowledging that you would like to withdraw from the study. As 
noted in the consent form you signed, you are free to withdraw at any time for any reason. I do 
have a request. I would like to be able to use the information you have provided up to this 
point. You are, of course, under no obligation to do so.  
 
Pleases provide an email response letting me know if “yes, you can use the data collected to 
date,” or “no, you cannot use the data collected to date.” If I do not hear back from you, I will 
understand that to be a “no” response and I will remove all you data from the study. 
 
Thank you so much for your time and participation. 
 
Brooke Spillman 
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Appendix G: Teacher Pre-Study Interview 
 
Pseudonym: _________ 
  
 
Demographic Information 
  

Current grade teaching:  

Number of students in classroom:  

Number of years of service:  

 
 
  

• Have you read and understood the Consent Form? Do you have any questions 
about it? 

• How would you define differentiating instruction? 
• What strategies do you use to differentiate instruction in your classroom, 

specifically during math? 
• What challenges have you experienced with differentiating instruction during your 

math lessons? 
• How do you feel regarding the use of numeracy-based games within the 

classroom?  
• Have you used educational games in your classroom before? If so, how did you 

use them? What curricular area did you use these games? 
• Do you think there are barriers or challenges to incorporating numeracy games 

into the classroom? If so, what are they? 
• If you have used games-based learning in the classroom, what benefits/positives 

have you witnessed? 
• In your opinion, what makes a game educational or a good-fit for numeracy-based 

games learning? 
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Appendix H: Teacher Post-Study Interview 
   

Pseudonym:_________ 
 

• Do you feel that numeracy-based game learning is an effective or useful way to 
differentiate instruction? 

• How have your thoughts or feelings changed on the use of games-based learning 
within the classroom?  

• Would you use numeracy-based games learning in your classroom now? Why or 
why not? 

• What are some potential barriers or challenges for educators to incorporate 
numeracy-based games in the classroom? 

• Would you use games-based learning in other curricular areas (i.e literacy games, 
science games, test preparation)? Why or why not? 

• What specific behaviors did you observe while your students were playing games? 
Please do not mention students specially.  

• When picking a math game, what do you think needs to be considered from a 
curriculum standpoint? 
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Appendix I: Teacher Reflection Log Template  
   
Reflection Log  
  
*Please do NOT include specific student names or groups (such as “student with IEPs”) 
anywhere in your notes. 
 
Some optional guiding questions have been included. These are simply to help with your 
reflecting process if needed. These reflections will contribute to our bi-weekly collaborative 
planning meetings.   
  
 

Date and time: 

Game: 

Reflection: Was this game effective for differentiating? Were you able to differentiate the 
game to reach a varying level of skills? Did you hear students using numeracy-based 
language? Were you able to connect with those students requiring more support? Was the 
game useful? How did the game work in regards to classroom management? Would you want 
to use this game again? 
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Appendix J:  Games and Instructions for Use 

Figure 1 

Red Racers. Game taken from Currah, J., & Felling, J. (2001) 
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Figure 2 

Deca Golf. Game taken from Currah, J., & Felling, J. (2001) 
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Figure 3 

Hide and Seek. Game taken from Currah, J., & Felling, J. (2001) 
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Figure 4 

Race to Zero. Game taken from Miss B123 on teacherspayteacher.com 
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Figure 5 

Dominoes and Dice. Game adapted from The Moffatt Girls 
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Figure 6 

Remainders Wanted. Game from Deanna Perry on teacherspayteachers.com 

 

 

 

 

 

 


