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Abstract 

Classroom assessment has evolved into a dynamic context-dependent social practice, but 

teachers’ approaches to assessment for diverse students have yet to be adequately explored in the 

literature. Consequently, the purpose of this qualitative study was to explore Ontario elementary school 

teachers’ approaches to mathematics assessment regarding the diverse groups of students in their 

classrooms. Two research questions guided this study: (a) How do approaches to mathematics assessment 

compare across elementary school teachers? and (b) How do approaches to mathematics assessment 

within elementary school teachers adapt in response to diverse students? A case study methodology was 

used, and data sources included interviews, direct observations, survey responses and artifacts. Fourteen 

teachers participated in the interviews and observations, 69 teachers responded to the survey questions, 

and 192 artifacts (80 learner profiles, 84 samples of student work, and 28 teacher reflections) were 

collected. Data analysis was conducted from a joint sociocultural and dialogical perspective and followed 

the constant comparative method for inductive analysis as outlined in Thomas (2011). Findings suggest 

that elementary school teachers approach mathematics as a distinctive context for assessment, that their 

approaches to mathematics assessment are shaped by layers of external influence, and that approaching 

mathematics assessment in a way that responds to the needs of diverse students is more readily enacted in 

Kindergarten than in Grades 1-8. Particularly important considerations for approaching mathematics 

assessment for diverse students are the use of learner profiles, encouraging multiple ways to demonstrate 

learning, building confidence, redefining success, planning activities that explicitly consider the 

assessment of diverse students, and maximizing formative assessment opportunities. Key contributions of 

this research include: (a) providing further depth and complexity around how the contextual factors 

influencing teachers’ approaches to mathematics assessment interact in the minds of teachers, (b) 

providing a conceptual model for future research to continue exploring teachers’ approaches to 

mathematics assessment as a multiplicity of dialogical positions and, (c) providing recommendations for 
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teachers, and a basis for future research, to work towards a more coherent system of assessment by 

leveraging reflection, consistent terminology, and student engagement. 
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Chapter 1 

Introduction 

Classroom assessment has become an integral part of teaching and learning (Brookhart, 2011; 

Willis, 2011; Xu & Brown, 2016), and has evolved into a dynamic context-dependent social practice 

(Brookhart, 2018; Shepard, 2019). Assessment refers to the systematic collection, interpretation and use 

of information for improving teacher decision making, instruction and student learning (McMillan, 2011). 

Assessment is linked to learning interactions and pedagogical relationships and is conceived not as 

‘‘something that is being done to students [but rather as] something that is being done with and for the 

students’’ (Klenowski 2009, p. 89). While student achievement continues to be measured in relation to 

academic standards (Brookhart, 2013; Tierney, Simon, & Charland, 2011), teachers are increasingly 

encouraged to incorporate a range of assessment practices that provide ongoing feedback to support the 

individual learning of diverse students in their classrooms (Ontario Ministry of Education [OME], 2010; 

Volante & Beckett, 2011).  

Current assessment guidelines and policies (e.g., Joint Committee on Standards for Educational 

Evaluation [JCSEE], 2015; OME, 2010) reflect this context-dependent conception of classroom 

assessment by emphasizing formative assessment practices where teachers and students work together to 

build success criteria, select assessment strategies, and decide on next steps (Brookhart, 2011; OME, 

2004). Classroom assessment practices that position the student as an assessment partner have the 

potential to enhance both the student’s confidence, skills and autonomy (Boaler, 2019; Margolis & 

McCabe, 2003; Redman, 2007), as well as the teacher’s ability to capture what a student understands and 

is able to do (DeLuca & Lam, 2014; Shepard, 2000; Tomlinson, 2001). However, this increased 

involvement of students in the assessment process also means that variation will necessarily exist in how 

teachers approach assessment in response to the diverse learning needs of their students (Liu & Ball, 

2019; Willis et al., 2013).  
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Statement of the Problem 

Teachers approaches to assessment for diverse students has yet to be adequately explored in the 

classroom assessment literature. Additional research that exists at the intersection of assessment and 

diversity is necessary. In a recent review of 50 years of research, Liu and Ball (2019) identified a chronic 

shortage of qualified teachers, with the skills, dispositions and knowledge needed to teach diverse student 

populations. Inside the classroom, teachers are expected to use information from student assessments to 

inform instruction for diverse students (DeLuca & Lam, 2014). This can present a fundamental challenge 

for teachers who are trying to work within a standards-based system of education. Students come from 

different cultures, races, and religions. They have been exposed to different social, economic and 

behavioral backgrounds, and they have a variety of abilities, learning preferences, and interests (Ball & 

Tyson, 2011; Harris & Brown, 2016). Teachers have to not only understand, and be competent, in the 

areas of assessment and student diversity, but also be able to work and think at the intersection of these 

two aspects of teaching (DeLuca & Lam, 2014; Engelsen & Smith, 2014; Goodnough, 2010; Liu & Ball, 

2019; Shepard, Penuel & Pellegrino, 2018).  

The majority of previous research exploring teachers’ approaches to assessment focused on 

comparing practices and conceptions of assessment between teachers (e.g., Brown, 2004; Burton, 2004; 

Lee & Wiliam, 2005; Kajander, 2010; Leirhaug, 2016; Pat-El, Tillema, Segers & Vedder, 2015; Sarama, 

2009). To date, there has been little emphasis on examining how contextual factors both inside (e.g., 

classroom culture) and outside (e.g., school policies) the classroom, influenced how individual teachers 

differentially approached assessment based on students’ needs (Remesal & Brown, 2015; Xu & Brown, 

2016). 

Further, much of the previous research on classroom assessment, was conducted in relation to 

previous standards that did not necessarily emphasize formative assessment practices or the social and 

contextual influences on assessment. Most of these studies were predicated on older instruments (e.g., 

Plake et al.’s 1991, and older 1991 standards) which Brookhart (e.g., Brookhart, 2011) and others critique 
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for not addressing formative assessment or the social and contextual nature of assessment sufficiently 

(Shepard, 2019; Volante & Beckett, 2011; Willis et al., 2013).  

In the context of mathematics education, which was the focus of this study, the intersection 

between assessment and student diversity can be especially challenging for teachers to navigate 

(Brookhart, 2011; Suurtamm & Koch, 2014). Research suggests that both students and teachers have 

experiences with mathematics assessment that are distinct from their assessment experiences in other 

subjects (Anderson, Boaler, & Diekman, 2018; Holm & Kajander, 2019). First, mathematics is a subject 

where confidence and mindset are especially important (Boaler, 2016; Cowie, 2013; Suurtamm & Koch, 

2014). Confidence, in mathematics teaching and learning and mindset around mathematics ability is 

shaped over the course of many years, beginning in elementary school (Murphy et al., 2006; Smith et al., 

2014; Xu & Brown, 2016). Second, there is a tendency in mathematics education to focus on getting the 

right answer (Boaler, 2016). Students start to doubt their ability in mathematics simply because they 

never get the right answer as fast or as often as other students in their class (Anderson, Boaler, & 

Diekman, 2018; Boaler, 2019; Burton, 2004). To ensure that teachers and students continue, or learn, to 

think about mathematics as a growth subject where there is always a path towards increased 

understanding, there is great value in providing teachers with professional development opportunities and 

students with ongoing assessment opportunities for building confidence and a positive mathematics self-

concept (Beilock, 2009; Boaler, 2019; Holm & Kajander, 2019; Vukovic et al., 2013). To this end, The 

Ontario Ministry of Education introduced a Renewed Mathematics Strategy (OME, 2016), which includes 

sixty minutes per day of protected mathematics learning time and professional development opportunities 

for teachers to deepen their mathematics knowledge and expertise. The distinct and multifaceted nature of 

the relationship between mathematics and assessment, combined with the prioritization of mathematics 

teaching and learning across the province, adds to the significance of research, such as this study, that 

aimed to explore the juxtaposition between the two fields. 
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Contextually relevant work, such as this research focusing on mathematics assessment, is 

necessary to understand the challenges teachers experience when adopting formative assessment practices 

(Elwood, 2006; Fulmer, Lee & Tan, 2015; Livingston & Hutchinson, 2017; Tierney, 2006). Shepard 

(2000, p. 13) called for more research into teachers’ “dilemmas of practice” to understand what made 

sense for teachers when creating new cultures of assessment. In particular listening to the teacher voice 

and student voices, were recognized as significant quiet zones (Harris & Brown, 2009; Holm & Kajander, 

2019; Tierney & Charland, 2007; Pat-El et al., 2015) in the field that need more researcher attention. 

Previous empirical studies, with the exception of literature reviews, have focused primarily on 

understanding single factors related to teachers’ assessment practices (e.g., Elliott & Bachman, 2017; 

Goddard, Neumerski, Goddard, Salloum, & Berebitsky, 2010; Sonnenshchein, Galindo, Metzger, Huang 

& Lewis, 2012). Of the studies that have directly addressed multiple factors, the majority have focused on 

relationships between the micro- (classroom) and macro- (provincial, national, international) levels (e.g., 

Brown, Lake, & Matters, 2011; DeLuca & Bellara, 2013; Hargreaves, Earl, & Schmidt, 2002; Koh & 

Luke, 2009). Attention to the meso-level (school and community) is still comparatively rare within the 

literature (Fulmer et al., 2015). Despite the significance of tying the macro- and meso- levels of country, 

province, board, school, and community to the micro-level of the classroom, relatively little prior work 

has paid explicit attention to all three levels of influence when seeking to understand teachers’ assessment 

practices. Fulmer et al. (2015) suggested a need for future studies that involve more explicit attention to 

the relationships among major constructs (e.g., values, conceptions, literacy and practices). While each 

individual area has seen substantive research, there is a need for more studies that examine the interplay 

among them.  

Studies of teachers’ approaches to assessment and professional development initiatives around 

assessment often relied on single forms of data (e.g., Borko, 2004; Deneen, Fulmer, Brown, Tan, Leong 

& Tay, 2019). However, for teachers to be able to adjust their approaches to assessment in response to 

diverse students, many dimensions of change need to be considered, and different forms of data need to 
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be collected and analyzed (Anderson, Boaler & Dieckman, 2018). A reliance on single method data that is 

easy to analyze and publish will not allow important educational interventions (Anderson et al., 2018).  

This dissertation study was designed in response to the expressed need in the literature for 

contextually relevant research on classroom assessment using multiple sources of data. This study aimed 

to study multiple contextual factors, at all three levels of Fulmer et al.’s (2015) framework that influence 

approaches to mathematics assessment both within and between teachers. Further, this study used 

multiple sources of data based on direct observations or experiences in the “field” to explore teachers’ 

approaches to assessment as a context-dependent social practice, and in relation to current assessment 

standards in a way that honored the social and contextual nature of classroom assessment.  

Teachers who participated in this study, were encouraged to reflect on their approaches to 

mathematics assessment with a focus on meeting the needs of diverse student populations. Teachers were 

asked to think about how they assess the work of diverse students, as well as the underlying factors (e.g., 

knowledge, beliefs, context) that influenced those assessments. This exploration may then lead to changes 

and improvements that facilitate student learning in their classrooms.  

Results of this study push against standardized conceptions of assessment within the Canadian 

accountability framework. While research has demonstrated that teachers adapt assessment based on 

contextual factors (e.g., Xu & Brown, 2016), this work provided unique insights from teachers in terms of 

how classroom assessment actually played out in the context of mathematics education, within a 

standards-based system. This information will be valuable in creating effective policies, interventions and 

professional development initiatives aimed at increasing teachers’ understanding and implementation of 

contemporary assessment practices. 

Purpose and Research Questions 

A context-dependent understanding of assessment where teachers are required to respond in-the-

moment, in different ways, with different students, was central to the purpose of this work. The purpose 

of this dissertation was to explore how elementary school teachers’ approaches to mathematics 
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assessment responded to the diverse groups of students in their classrooms. By analyzing multiple 

teachers’ approaches to assessment with respect to different learners, I was able to examine elementary 

school teachers’ approaches to mathematics assessment both within and across teachers. This study was 

guided by the following two research questions:  

1. How do approaches to mathematics assessment compare across elementary school teachers? 

2. How do approaches to mathematics assessment within elementary school teachers adapt in 

response to diverse students? 

Purpose in Context  

The following two sections describe the Ontario assessment and mathematics education contexts 

in which I fulfilled this study’s purpose of exploring elementary school teachers’ approaches to 

mathematics assessment for diverse students. In the first section, I describe the Ontario curricula for 

Kindergarten and Grades 1–12 followed by an explanation of the principles guiding assessment and 

reporting in Ontario schools. In the second section, I provide a description of the previous mathematics 

education contexts that may have influenced current teachers’ approaches to mathematics assessment.  

Curriculum, Assessment and Reporting in Ontario Schools 

Curriculum. In Kindergarten, the curriculum is play-based and grounded in an understanding 

that “all children’s learning and development occur in the context of relationships – with other children, 

parents and other family members, educators, and the broader environment” (OME, 2016c). Kindergarten 

became a full-day program in 2010 (OME, 2016c). In 2016, it was finalized as a two-year program where 

first- and second-year students (four- and five-year olds) were mixed in each class and would typically 

remain with the same educator team [i.e., teacher and Early Childhood Educator (ECE)] for the full two 

years before moving on to Grade 1 (OME, 2016c). These educator teams have complementary skills that 

allow them to plan for, document, and analyze student learning ways that support the unique needs of 

each child. The teacher and ECE benefit from a collaborative and reflective partnership that ultimately 

helps propel each individual’s learning forward (OME, 2016b). In the Kindergarten curriculum, the 
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learning expectations are connected with the following four “frames”: belonging and contributing, self-

regulation and well-being, demonstrating literacy and mathematics behaviours, and problem solving and 

innovating (OME, 2016c). The daily schedule in Kindergarten includes a large block of uninterrupted 

play, where children manipulate objects, act out roles, and experiment with different materials (Becker & 

Mastrangelo, 2017; OME, 2016c). The daily schedule also includes a large block of time for child-

initiated learning activities, often at learning centers where purposeful interactions have been planned 

(Becker & Mastrangelo, 2017; OME, 2016c).  

In Grades 1-12, the curriculum is standards-based (OME, 2005). Overall curriculum expectations 

describe, in general terms, the knowledge and skills students are expected to develop by the end of each 

grade or course, and specific expectations describe them in more detail (OME, 2010a). In mathematics, 

the overall and specific expectations are organized into five strands: number sense and numeration, 

measurement, geometry and spatial sense, patterning and algebra, and data management and probability 

(OME, 2010a). In addition to the curriculum knowledge and skills expectations described within each 

strand, there are also mathematical process expectations (OME, 2010a). The seven mathematical 

processes expectations are: problem solving, reasoning and proving, reflecting, selecting tools and 

computational strategies, connecting, representing, and communicating (OME, 2010a). Teachers are 

tasked with ensuring that students develop their ability to apply these processes as they work towards 

meeting the curriculum expectations for each strand (OME, 2005). 

Assessment and Reporting. Assessment and reporting guidelines for Ontario schools are 

outlined in the documents Growing Success: Grades 1-12 (OME, 2010a) and Growing Success: The 

Kindergarten Addendum (OME, 2016b). Assessment, evaluation, and reporting policy in Kindergarten is 

based on a view of the young child as “competent, capable of complex thinking, curious, rich in potential” 

and actively engaged in the assessment process (Ontario Ministry of Education, 2013, p. 7). In Grades 1-

12, assessment for the purpose of improving student learning includes Assessment for Learning (AfL) and 

Assessment as Learning (AaL). Assessment for the purpose of evaluating, or assigning a grade, is called 
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Assessment of Learning (AoL) and focuses on a student’s achievement of the overall curriculum 

expectations. The ways in which teachers are encouraged to document learning are similar across K-12. 

Teachers in every grade level are expected to give students multiple and varied opportunities to 

demonstrate their learning. Collecting assessment information over time from observations, 

conversations, and products in relation to the curriculum expectations is expressed in both the Gr. 1-12 

and Kindergarten versions of Growing Success (OME, 2010a; OME, 2016b). 

Across K-12 the number of reports, and the time periods in which they are issued are the same. 

Three formal reports are provided throughout the school year  one in October/November (i.e., initial 

observations in Kindergarten, and progress reports in Grades 1-12), and two more reports in January and 

June (i.e., Communications of Learning in Kindergarten, and Provincial report cards in Grades 1-12) 

(OME, 2010a; OME, 2016b).  

In Kindergarten, each of the three reports communicates information about the student’s key 

learning, growth in learning, and next steps in learning. The initial observations report provides an 

overview that will serve as “the basis for discussion with parents and as a support for parents’ ongoing 

participation in their child’s learning” (OME, 2016b, p. 15). The Communication of Learning reports 

provide descriptions, including anecdotal comments, about the child’s learning, growth in learning and 

next steps in relation to each of the four frames (OME, 2016b). 

In Grades 1-12 curriculum expectations and learning skills are assessed and reported on 

separately to provide information to students and parents that are specific to each of the two areas of 

achievement (OME, 2010a). Growing Success (OME, 2010a) suggests that report card grades should 

reflect the students’ most consistent level of achievement, and more weight should be given to the most 

recent evidence of learning (OME, 2010a).  

The performance standards for assessing curriculum, as well as mathematical process, 

expectations are outlined in the achievement chart (Appendix A). This chart provides a common 
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framework of four broad categories of knowledge and skills that are common to all grade levels and 

subject areas: knowledge and understanding, thinking, communication, and application (OME, 2010a).  

The achievement chart also identifies four levels of achievement. Level 1 falls significantly below 

the provincial standard (i.e., below meeting the curriculum expectation). The student demonstrates the 

specified knowledge and skills with limited effectiveness. Level 2 is approaching the provincial standard. 

The student demonstrates the specified knowledge and skills with some effectiveness. Level 3 represents 

the provincial standard. The student demonstrates the specified knowledge and skills with considerable 

effectiveness. Level 4 surpasses the provincial standard. The student demonstrates the specified 

knowledge and skills with a high degree of effectiveness (OME, 2010a).  

Achievement in Grades 1-6 is evaluated using the achievement chart (i.e., levels 1-4) and then 

converted into letter grades for reporting. Achievement in Grades 7-12 is also evaluated using the 

achievement chart levels but is then converted into percentage marks (OME, 2010a).  

The six learning skills and work habits that are assessed in Ontario are responsibility, 

organization, independent work, collaboration, initiative, and self-regulation. These skills are evaluated 

and reported using the scale of excellent, good, satisfactory, and needs improvement. The evaluation of 

learning skills is not considered in the determination of grades (OME, 2010a). 

The Role of Parents. Parents are mentioned frequently in both the Grade 1-12 and Kindergarten 

versions of Growing Success as having an important role to play in supporting student learning (OME, 

2010a, OME, 2016b). However, there are differences in the ways in which the Grade 1-12 and the 

Kindergarten versions express the assessment partnership that teachers are encouraged to develop with 

parents. In the Grade 1-12 version of Growing Success (OME, 2010a), teachers are encouraged to 

communicate with parents in a way that keeps them informed of the standards for learning and their 

child’s progress in meeting them. “It is essential that schools have procedures in place to ensure that 

parents are aware of the expectations for their child in the various grades” (OME, 2010a, p. 8). 

“Evaluation accurately summarizes and communicates to parents…and students themselves what students 
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know and can do with respect to the overall curriculum expectations” (OME, 2010a, p. 38). In the 

Kindergarten version of Growing Success (OME, 2016b), building relationships with families is explicitly 

incorporated into the roles of the teacher, ECE and principal. “To support assessment, evaluation, and 

reporting practices…Kindergarten educators develop and maintain a collaborative, complementary, and 

reciprocal relationship with children and their families” (OME, 2016b, p. 5). Teachers are encouraged to 

communicate with parents in a way that allows them into the assessment process where they “join the 

educators in supporting the learning of the child through assessment for and as learning (OME, 2016b, p. 

6).  

The Role of Students. In both the Grade 1-12 and Kindergarten versions of Growing Success 

(OME, 2010a, OME, 2016b), students are explicitly mentioned as having a role to play in the assessment 

of their own learning. In the Grade 1-12 version of Growing Success (OME, 2010a), student-directed 

assessment is termed Assessment as Learning (AaL). This form of assessment is used by students to 

provide feedback to other students (peer assessment), monitor their own progress towards achieving their 

learning goals (self-assessment), make adjustments in their learning approaches, reflect on their learning, 

and set individual goals for learning (OME, 2010a). In the Kindergarten version of Growing Success 

(OME, 2016b), the teacher’s role is explicitly established as that of co-learner with students. Teachers use 

their observations and documentation of children’s thinking and learning to seek multiple perspectives – 

including those of the children themselves. The information gleaned from these various perspectives 

provides greater insight into the children’s thinking and learning, enabling the teacher to make the kinds 

of connections and pose the kinds of questions that will most effectively support and extend the children’s 

learning (OME, 2016c). 

A Brief Review of the Evolution of Mathematics in Ontario Schools  

Given that our experiences in childhood are our starting points for deciding how we will approach 

similar experiences in adulthood (Cowie, 2013; Roth & Radford, 2011), it was important for me, in a 

study that aimed to explore adult teachers’ approaches to mathematics assessment, to understand how 



 

11 

 

these teachers may have experienced mathematics assessment as children in elementary school 

themselves.  

In the 1960s, when current in-practice teachers could have been starting school, a major reform of 

the Ontario mathematics curriculum took place (Earl, 1995). Decades of top-down teaching, where the 

textbook was the only resource to guide teaching and learning, was replaced by a “new mathematics” 

approach where students were encouraged to discover mathematical ideas themselves (Craven, 2003).  

While there was initial enthusiasm surrounding this approach, the 1970’s was a decade of back 

and forth between the “new mathematics” movement and a counter “back to basics” reaction that called 

for a return to more traditional instructional practices (Fey & Graeber, 2003).  

To establish the importance of adopting a more student-led, “new mathematics” approach, 

updated curriculum guidelines were released in 1985 that described approaches to teaching mathematics 

through inquiry, problem-solving, and technology (Craven, 2003; Earl, 1995). While these guidelines 

provided some direction, the implementation of this new inquiry-based approach varied widely between 

school boards as they were each in charge of generating their own expectations for what their students 

should know and be able to do under the new guidelines (Craven, 2003).  

In 1996, in response to calls for increased accountability in Ontario education, the Education 

Quality and Accountability Office (EQAO) was created. As part of their mandate, the EQAO was tasked 

with conducting province-wide standards-based assessments for students in Grades 3, 6, and 9 (Anderson 

et al., 2003; EQAO, 2013).  

In 1997, and revised in 2005, a common standards-based curriculum for Grades 1-8 was 

introduced (OME, 1997; OME, 2005). Teachers and parents wanted more clarity about the required 

learning outcomes for each grade and the province wanted a curriculum that was standard across the 

region (Craven, 2003; Fullan, 2013). 
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Researcher Positionality 

My interest in classroom assessment, in the context of mathematics education in particular, began 

in elementary school. In school, the ways that I was supposed to be demonstrating my learning felt 

focused not on the learning but on getting the answer. I could work within this system because I learned 

the rules and memorized the procedures to do well on the tests.  

However, this propensity for doing well on summative assessments quickly landed me in the 

category of being 'good at math' – a label that didn’t make me feel ‘good’ at all. It made me feel anxious, 

and scared of demonstrating any lack of understanding. 

Needless to say, assessment in mathematics confused me from a very young age. I felt a 

fundamental injustice in not giving all students (myself included) opportunities to be listened to and 

engaged with mathematically in ways that felt good – that felt successful. Yet, I also knew that it could be 

better.  

I went on to become a high school math teacher, teaching in Ontario and overseas for 10 years, 

before embarking on graduate school to really start engaging with, and unpacking, some of the questions I 

had been amassing over the years. I conducted a quantitative study focused on assessment in high school 

mathematics for my Master's work, and for my PhD study I wanted to go back to where students' 

experiences with mathematics assessment started – in elementary school. I was interested in exploring 

how teachers in that context approached assessment for the students they had in front of them - the ones 

that were ‘good at math’, ‘bad at math’, and everything in between. I also wanted to explore this subject 

deeply and in a way that would honour and give voice to the completeness and complexity of the 

assessment considerations that elementary school teachers were called upon to navigate on a daily basis. 

Definition of Key Terms 

Nine key terms are used in this study – Diagnostic assessment, diverse students, formative 

assessment, summative assessment, Assessment for Learning (AfL), Assessment as Learning (AaL), 
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Assessment of Learning (AoL), assessment beliefs, and sociocultural. To provide clarity, the following 

definitions will be used: 

Diagnostic Assessment 

Assessment that occurs before instruction for the purpose of gathering information about 

students’ interests, learning preferences, and readiness to learn new knowledge and skills (OME, 2010a).  

Diverse Students 

I used a broad and inclusive definition of diversity in this work. Diverse students may come from 

different cultures, races, and religions; be exposed to different social, economic and behavioural 

experiences; or have a variety of abilities, learning preferences and interests (Ball & Tyson, 2011; Harris 

& Brown, 2016). By this definition, all students are diverse . This dissertation research was not about 

studying a particular type of diversity, but rather about exploring how teachers approached assessment in 

ways that were responsive to the students they had in front of them in whatever ways those students were 

diverse. 

Formative Assessment 

Assessment that occurs frequently during instruction in order to provide direction for 

improvement for individual students and for adjustment to instructional programs for individual students 

and for a whole class. The information gathered is used by the teacher and students for the specific 

purpose of helping students improve while they are still gaining knowledge and practising skills (DeLuca, 

Volante, & Earl, 2015; OME, 2010a; Shepard, 2019). 

Summative Assessment 

Evaluation that occurs at the end of important segments of student learning. The information 

gathered is used to summarize, assign a value, and communicate what students know and can do with 

respect to curriculum expectations (Black & Wiliam, 2018; Brookhart, 2013; OME, 2010a). 
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Assessment for Learning (AfL) 

Ongoing assessment where teachers gather and interpret evidence about student learning, for the 

purpose of determining where students are in their learning, where they need to go, and how to get there. 

The information gathered is used by teachers to provide feedback and next steps, and by students to focus 

their learning. The nature of Assessment for Learning is diagnostic and formative (Boaler, 2016; OME, 

2010a; Willis, 2009).  

Assessment as Learning (AaL) 

Ongoing assessment where students actively engage in the assessment process for the purpose of 

developing their metacognition. Students monitor their own learning and use assessment feedback from 

the teacher, self, and peers to set individual learning goals and determine next steps (Earl, 2003; OME, 

2010a). The nature of Assessment as Learning is formative. 

Assessment of Learning (AoL) 

Assessment given at the end of a period of learning for the purpose of judging the quality of 

student learning on the basis of established criteria and assigning a value to represent that quality. The 

information gathered is used to communicate the student’s achievement. The nature of Assessment of 

Learning is summative (Brookhart, 2013; OME, 2010a). 

Assessment Beliefs 

Assessment beliefs include teachers’ beliefs about content and curriculum, feedback, assessment 

design and use, and student involvement (Boaler, 2016; Hill & Cowie, 2010; Holm & Kajander, 2019). 

Teachers’ assessment beliefs are shaped by their own early experiences with assessment (Cowie, 2013), 

pre-service teacher education programs (Smith, Hill, Cowie, & Gilmore, 2014), and in-service formal and 

informal professional development opportunities (Suah & Ong, 2012). 

Sociocultural 

From a sociocultural perspective, learning is viewed as an interaction between the individual and 

the social environment (Shepard, 2019). A sociocultural approach to assessment enables teachers to look 
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beyond the individual student and their teacher to consider more broadly how the classroom, the school, 

and their broader social and cultural contexts might enable (and constrain), opportunities for effectively 

moving student learning forward (Willis, 2009; Xu & Brown, 2016). While a sociocultural view of 

learning and assessment emphasizes the role of the social and collective, it does not ignore the role of the 

individual (Shepard et al., 2018). It is still the individual mind that has to take the social, or external, 

inputs and make sense of them (Arvaja, 2016). 

Outline of Dissertation Chapters 

This dissertation is organized into five chapters. The first chapter presented the statement of the 

problem, purpose and research questions, purpose in context, and definitions of key terms. The second 

chapter includes a review of relevant empirical, conceptual, and theoretical literature around classroom 

assessment to support student learning, and factors influencing teachers’ approaches to classroom 

assessment. The third chapter describes case study methodology and outlines the data collection methods 

and data analysis procedures used in this research. The fourth chapter presents the findings for each 

research question. The final chapter presents a summary of the study and a discussion of findings in 

relation to the literature reviewed in Chapter 2. This discussion includes a model of teachers’ approaches 

to assessment grounded in the data, and concludes with recommendations for practice and limitations and 

directions for future research. 
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Chapter 2 

Literature Review 

Classroom Assessment to Support Teaching and Learning 

Classroom assessment to support teaching and learning involves processes that teachers and 

students employ to collect, evaluate, and use evidence of student learning for a variety of purposes 

(Volante, 2010; Black & Wiliam, 2018; Brookhart, 2013). These purposes include diagnosing student 

strengths and weaknesses, monitoring student progress toward meeting curriculum expectations, 

assigning grades, providing feedback, and making decisions about next instructional steps to improve 

student learning (Brookhart, 2018; JCSEE, 2015; McMillan, 2008, 2016). In contrast to large-scale or 

standardized assessment, classroom assessment is locally controlled and consists of a broad range of 

measures, including structured tasks such as tests, as well as informal ways of collecting evidence such as 

observations and conversations (DeLuca, Volante, & Earl, 2015; McMillan, 2016).  

The Evolution of Classroom Assessment from a Summative to Formative Focus  

There are two types of classroom assessment – formative and summative (Harlen, 2006; Lau, 

2016; Volante, 2010). Formative assessments are used to discover where students are in their learning so 

that teachers and students can determine what they need to do next. Summative assessments are used to 

summarize, or give a final account of a student’s achievement relative to an end point (Bennett, 2011; 

Black & Wiliam, 2018; Brookhart, 2013). 

Early behaviorist and scientific measurement conceptions of teaching and learning required 

teachers to focus on summative assessments which measured students’ knowledge at the end of a period 

of learning (Earl, 1995; Brookhart, 2011). Intelligence was viewed as fixed, and the purpose of schooling 

was to determine which individuals would be best suited for which jobs and then to train them in the 

skills needed for that job (Bobbitt, 1912; Earl, 1995). While summative assessments continue to provide 

valuable information about what students know, or can do, at a particular point in time, formative 

assessment has gained traction in recent years as a growing body of research supports it as an essential 
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pedagogical approach (e.g., Black & Wiliam, 2018; DeLuca et al., 2015; Hickey, 2015; Leirhaug, 2016; 

Shepard, 2019). Formative assessment functions to provide ongoing feedback during periods of learning 

to support students’ progress toward provincial educational standards (Brookhart, 2018; Hattie & 

Timperley, 2007; Marshall & Drummond, 2006). Initiated by Black & Wiliam’s (1998a) meta-analysis of 

hundreds of research studies on assessment, formative assessment is now a national initiative in many 

countries. 

Formative Assessment in Practice. Formative assessment practices include transparency in the 

purposes and processes of assessment (Black & Wiliam, 2006; OME, 2004; Sadler, 1998), activating 

prior knowledge (Shepard, 2000), deliberately framing assessment tasks as learning tasks (Keppell & 

Carless, 2006), strategic questioning (Pryor & Crossouard, 2008), giving explicit and forward looking 

feedback (Hattie & Timperley, 2007), peer and self-assessment (Marshall & Drummond, 2006), and 

shared dialogue over work samples (Shepard, 2000). Self-directed learning is an important goal of 

formative assessment (Bondie et al., 2019; Brookhart, 2011). Students are essential participants in the 

formative assessment process by providing feedback to other students (peer assessment), and by 

monitoring their own progress, and considering next steps (self-assessment) (OME, 2010; Stiggins, 

2008). By selecting assessment tasks that are developmentally appropriate, teachers enable students to 

demonstrate as much learning as possible. Using multiple sources of evidence of student learning 

promotes greater validity in assessment information (McMillan, 2011; Popham, 2008). Embedding 

formative assessment into instructional periods allows students to naturally participate in assessments 

(Bennett, 2011; McMillan, 2011).  

Formative assessment and instruction are tightly linked through moment-to-moment decisions 

that teachers make throughout the day (Bennett, 2011; Deluca & Lam, 2014). “A student’s overheard 

remark, an observed behavior, or a piece of student work may change [teachers’] planned activities or 

approaches” (Glanfield, Bush, & Stenmark, 2003, p. 52). “The seam between assessment and instruction 

or learning is for the most part invisible” (Stenmark & Bush, 2001, p. 25). Formative assessment that is 
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responsive to students’ needs uses assessment information to modify instruction as it is taking place 

(Engelsen & Smith, 2014). Teachers can observe students as they work, question them about what they 

are learning, and look for other indications of how well learning is proceeding (OME, 2011). With this 

information, teachers can decide whether to continue the lesson or activity, to change it in some way, or 

to use a different approach (OME, 2011). “Assessment decisions often need to be made immediately, 

when students’ needs and readiness to learn are evident (OME, 2004; Wyatt-Smith, Alexander, Fishburn, 

& McMahon, 2017).  

Black, Harrison, Lee, Marshall & Wiliam (2004), encouraged teachers to increase their perception 

of student differences by monitoring students’ learning needs and progress through formative 

assessments. Responding to student diversity in the classroom requires a shift in teacher practice from 

teacher-led activities to more student-directed activities (Goodnough, 2010; Rimm-Kaufman & Wanless, 

2012; Santamaria, 2009). Assessment for diverse students rooted in formative assessment emphasizes the 

development of a shared understanding of expectations, the clarification of concepts, a focus on student 

thinking, offering choice, and using activities that increase student engagement (Black et al., 2004; 

Ladson-Billings, 2009; Santamaria, 2009).  

In the context of mathematics, students demonstrate different developmental progressions in the 

understanding of foundational mathematical concepts learned in elementary school (Shepard et al., 2018). 

Therefore, rather than adopting a one-size-fits-all approach where teachers focus on the middle-range of 

students, teachers can benefit from asking themselves, “why was this learning opportunity chosen at this 

time, in this context, for this child” and then observe and document each child’s progress ((Ball & Tyson, 

2011; Bondie et al., 2019; Brookhart, 2011; Liu & Ball, 2019). Through documentation, teachers 

influence student learning through the dual role of teacher and assessor (Brookhart, 2011; DeLuca, 2019). 

Their observations and documentations can be used in collaboration with insights from the child and 

parents to negotiate and plan next steps in the students’ mathematics learning (Guo & Yan, 2019).  
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The Benefits Realized Through an Increase in Formative Assessment 

Formative assessment improves student learning by: (a) increasing engagement and positive self-

concept, (b) increasing self-regulation and (c) providing descriptive feedback for moving student learning 

forward. 

Engagement and Positive Self-Concept. Through formative assessment, teachers elicit evidence 

of student learning minute-to-minute and day-by-day (Deneen et al., 2019; Black & Wiliam, 2018; 

Brookhart, 2018). Teachers and students are consistently assessing and supporting student learning and 

students obtain next steps that are within the range of what they feel capable of doing (Bruce & Flynn, 

2013; Deneen et al., 2019). Teachers reflect on and adapt instruction to meet students’ immediate learning 

needs (ETS, 2015). Teachers offer students choices between learning goals, tasks, or reporting formats 

(performance, written, or oral). These choices allow students to take control of their learning and make 

decisions that ensure personal interest in their assignments (Marzano, 2010). The catch is that the choices 

have to be “robust enough for students to feel that their decision has an impact on their learning” 

(Marzano, 2010, p. 11).  

With teachers frequently engaged in asking questions and having conversations with students, the 

students are naturally more likely to become engaged with their learning themselves (ETS, 2015). With 

the co-construction of learning goals and success criteria students are also more likely to be able to 

participate fully in the activities since they understand what the expectations are and feel capable of 

participating (Berger et al., 2014). Formative assessment moves teachers from a teacher-directed model 

where the teacher is the knowledge expert, to a model where the teacher sees themselves as learning along 

with, and from, the students’ mathematical thinking (Bruce & Flynn, 2013).  

One of the greatest outcomes of a formative assessment approach is that it transforms students’ 

perceptions of themselves (Boaler, 2019; Burton, 2004; Fullan, 2013). Formative assessments help 

students think about mathematics as a growth subject where there is a path towards greater understanding. 

It shows children their own path forward and avoids the inherent fixed messages of test scores and grades 
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(Boaler, 2016). Student voice and sharing of ideas are integral to formative assessment. When students 

see themselves as valuable contributors to the exploration of mathematics concepts, they are more likely 

to keep going (Bruce & Flynn, 2013). 

In Kindergarten, mathematics learning and assessment occur through play, and research supports 

the understanding that mathematics experiences occur naturally as children play (Hunting, 2010; OME, 

2016c). Young children spontaneously measure, sort, classify, estimate, pattern, and count (Ginsberg, 

2006; Clements & Sarama, 2013; Hunting 2010). However, the presence alone of mathematics in play is 

insufficient for rich learning to occur. Intentional, purposeful teacher interactions are necessary to ensure 

that mathematical learning is maximized during play (Ginsburg, Lee, & Boyd, 2008). It is important for 

teachers to have a clear understanding of play-based learning in the Ontario context, in order to be able to 

explain it to families, colleagues, and community partners. A shared understanding of how learning takes 

place through play can encourage family members and community partners to support play at home, and 

in community settings as well, and can help expand children’s opportunities for play and learning (OME, 

2016c). “High quality instruction in mathematics and high-quality free play need not compete for time in 

the classroom. Engaging in both makes each richer, and children benefit in every way” (Sarama & 

Clements, 2009, p. 331). 

Self-Regulation. Another significant benefit of formative assessment is that students support 

each other and support themselves by taking responsibility for their own learning (ETS, 2015). Self-

regulation is one of the most important capacities to develop early in life (Boyd et al. 2005). Children’s 

ability to self-regulate is correlated with vocabulary acquisition, emergent literacy, and mathematics 

performance (Rimm-Kaufman & Wanless 2012). 

Teachers identify and share learning expectations with their students, and then build opportunities 

for self and peer assessment into their lessons. Students strengthen their self-regulation by setting their 

own individual learning goals and monitoring their progress towards those goals (Brookhart, 2011). 
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Students learn how to seek help when they need it, and how to identify learning opportunities that will 

support them in achieving their goals (OME, 2010a).  

With formative assessment students are positioned as leaders of their own learning (Berger et al., 

2014). In order to create sustainable change through formative assessment, the students have to do more 

of the thinking (Black et al., 2003). Sharing expectations, providing feedback, and asking questions helps 

students develop internal standards for their work, monitor their progress and take ownership over their 

learning (Bennett, 2011). Through self-assessment, students build their skills of critical analysis by 

making important decisions about their work and learning (Berger et al., 2014). When students learn to 

critique themselves and others respectfully and in ways that help them, they become part of a productive 

learning environment (Berger et al., 2014).  

Descriptive Feedback. Formative assessment provides opportunities for descriptive feedback 

that supports student learning (Harrison, 2005; Marzano, 2010). Formative assessment allows teachers to 

provide feedback and ask questions directed at figuring out what the next steps should be for each student 

to continue learning more – with the ultimate goal being the successful achievement of the curriculum 

expectations and improved learning skills (Marzano, 2010). Formative assessment improves learning 

when teachers provide consistent descriptive feedback to move learning forward and create opportunities 

for students to act on it (ETS, 2015). Through ongoing conversations and observations, formative 

assessment helps teachers develop an improved understanding of each students’ individual learning 

needs. A better knowledge of individual students subsequently increases the teachers’ ability to provide 

constructive feedback that will help students close the gap between the mathematical concepts they know 

and what they need to know (Harrison, 2005; Lee & Wiliam, 2005). Formative assessment allows 

teachers to have conversations, that might only last a few seconds, but that are tailored to where each 

student is in their learning (Marzano, 2010). 

Descriptive feedback is positive and flows from a strong knowledge of the student (Berger et al., 

2014). People can be sensitive when they receive personal feedback and it is much more likely that 
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positive, asset-based feedback will result in improvements (Berger et al., 2014). Because students’ 

feelings of self-efficacy are involved, even well-intentioned feedback that is perceived as criticism can be 

destructive (Brookhart, 2008).  

Formative and Summative Working Together 

While formative assessment has gained popularity in the literature as an essential way for teachers 

and students to extract ongoing evidence of student learning, summative assessment is still a necessary 

pedagogical approach (Bennett, 2011; Brookhart, 2018; Lau, 2016). In a review of literature on the 

dichotomy between formative and summative assessment, Lau (2016) makes the point that formative 

assessment is increasingly being portrayed as “good” assessment in the literature, while summative 

assessment is being portrayed as “bad”. She argues that, while unintentional, this dichotomy is harmful as 

both formative and summative assessment are necessary parts of our education system and we need to 

find ways to have them work together instead of against each other (Harlen, 2006; Boaler, 2019; Taras & 

Davies, 2013). Formative and summative assessment are connected at their inception and share the same 

purpose of improving student learning (Brookhart, 2018, Lau, 2016). Summative assessments, can, and 

should, also have positive effects on student learning (Rohrer & Pashler, 2010; Bennett, 2011, Boaler, 

2016; Brookhart, 2013; Shepard et al., 2018).  

Bennett (2011) suggests that the dichotomy between formative and summative assessment may 

be caused in part by the increased use of the terms Assessment for Learning and Assessment of Learning. 

This terminology is potentially problematic because Assessment of Learning sounds like it absolves 

summative assessment from any responsibility for supporting student learning (Bennett, 2011). While the 

primary purpose of summative assessment is to document and judge what students know and can do, it 

can also meet a secondary purpose of supporting student learning (Gulikers, Biemans, Wesselink & Wel, 

2013; Taras & Davies, 2013). Studying for a test, or summative assessment, can be a valuable learning 

experience by encouraging the consolidation and organization of knowledge necessary for the 

development of expertise (Bennett, 2011; Lam, 2013; Lau, 2016). Taking a test, or writing a summative 
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assessment, can also support learning by strengthening the student’s memory of information retrieved 

during the test (Harlen, 2006; Rohrer & Pashler, 2010). Finally, summative assessments, after they are 

written, can be revisited to provide formative assessment information (Brookhart, 2013; Popham, 2008). 

From summative test results, teachers may be able to identify particular students that need more focused 

formative follow-up to improve their content understanding (Bennett, 2010). By the same token, 

formative assessments will also necessarily inform teachers’ judgements of what students know and are 

able to do (Boaler, 2019; Shepard, 2019). This more nuanced view of the relationship between formative 

and summative assessment positions both forms of assessment as having a primary and secondary 

purpose. For summative assessment, Assessment of Learning is the primary purpose and Assessment for 

Learning is the secondary purpose. For formative assessment, the converse is true. Assessment for 

Learning is the primary purpose, and Assessment of Learning is a secondary purpose (Boaler, 2019). 

In Ontario, the context for this research, the primary purpose of all forms of assessment across K-

12 is to improve student learning (OME, 2010a; OME2016b). In line with current classroom assessment 

research, the Ontario Ministry of Education uses the terms formative and summative to describe the 

nature of assessment. Formative assessments are ongoing while students are still gaining knowledge and 

practising skills and should be integrated seamlessly into the learning cycle to inform instruction and 

guide next steps (OME, 2010a). The term formative assessment, in Ontario, is further divided into 

Assessment for Learning (AfL) and Assessment as Learning (AaL) (OME, 2010a). Assessment for 

Learning occurs when teachers provide students with descriptive feedback and coaching for 

improvement. Assessment as Learning occurs when teachers bring their students into the assessment 

process to set individual goals and monitor their own progress towards achieving those goals (OME, 

2010a). Summative assessments focus on providing evidence of students’ achievement of the overall 

expectations and take place at strategic times throughout the grade, often at the end of a period of learning 

(OME, 2010a). Summative assessments provide an evaluation of the quality of student learning and 

assign a value, or grade, to represent that quality (OME, 2010a). “The essential distinction is that 
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Assessment for Learning is used in making decisions that affect teaching and learning in the short-term 

future, whereas Assessment of Learning is used to record and report what has been learned in the past” (p. 

30) (OME, 2010a).  

A Sociocultural Theoretical Approach to Classroom Assessment 

According to recent research, classroom assessment practices for supporting teaching and 

learning align well with a sociocultural theoretical conceptualization (Brookhart, 2018; Deneen et al., 

2019; Shepard, 2019). A sociocultural theoretical conceptualization views learning and assessment as 

interactions between the individual and the social environment, where “the learner both shapes and is 

shaped by the community of practice” (James, 2006, p. 57). A sociocultural perspective of classroom 

assessment importantly shifts the location of learning from inside an individual’s brain, to ‘‘an aspect of 

person-environment interaction itself’’ (Bredo 1994, p. 24). The focus of sociocultural theory is on the 

role that social interactions and cultural activities play in influencing psychological development (Cobb, 

1994; Rogoff, 2003; Vygotsky, 1978). 

Because a sociocultural view of learning considers abilities to be flexible rather than fixed (Popa 

& Pauc, 2015; Shepard, 2019; Willis, 2009), variation necessarily exists in how teachers think about, 

interpret and ultimately enact assessment practices in their classrooms (Willis et al., 2013; Remesal & 

Brown, 2015). Teachers’ approaches to assessment are constantly developing and changing as they gain 

knowledge and reflect on how this knowledge aligns with their current thinking about assessment, and 

their assessment context (e.g., policy, school and classroom) (Deneen et al., 2019; Roth & Radford, 2011; 

Smith, Hill, Cowie, & Gilmore, 2014; Willis, 2009).  

Teachers’ enactment of current assessment policies and practices is situated within their social 

and cultural contexts and underpinned by their knowledge and beliefs about teaching and learning (Black 

& Wiliam, 2004; Cowie, 2013; Fulmer, Lee & Tan, 2015; Willis et al., 2013). Assessment is linked to 

learning interactions and pedagogical relationships and is conceived not as ‘‘something that is being done 
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to students [but rather as] something that is being done with and for the students’’ (Klenowski, 2009, p. 

89).  

Layers of contextual factors influence teachers’ assessment practices (Xu & Brown, 2016; 

Shepard, 2019). The following three models identify contextual factors both inside and outside the 

classroom that shape teachers’ assessment practices, and provided a foundation for the conceptualization 

of teachers’ approaches to classroom assessment that guided this research: (a) Willis’s (2009) model of 

“Assessment for Learning: A Sociocultural Approach”, (b) Fulmer et al.’s (2015) “Multi-level Model of 

Contextual Factors and Teachers’ Assessment Practices” and (c) Xu and Brown’s (2016) model of 

“Teacher Assessment Literacy in Practice.”  

Willis’s (2009) model of “Assessment for Learning: A Sociocultural Approach,” provided 

teachers with a framework for examining and better understanding the social contexts of the classroom. 

The sociocultural view of learning and assessment exemplified in this model defined assessment as a 

“dynamic context dependent social practice that involves teachers articulating and negotiating classroom 

and cultural knowledges with one another and with learners” (p. 242). This model highlighted the 

complex interrelationships, and the emerging social and cultural contexts of teacher and student beliefs 

about learner identity, learning and assessment, and issues of power and control (Willis, 2009).  

Fulmer et al.’s (2015) “Multi-level Model of Contextual Factors and Teachers’ Assessment 

Practices” demonstrated how the influences on teachers’ assessment views and practices could be 

conceptualised at three levels. Distinguishing between micro, meso, and macro contextual factors was 

useful in that it provided a lens through which to see relationships both within and across levels. At the 

micro level, which included the immediate context of the classroom, their model incorporated previous 

research on how teachers’ knowledge and conceptions influenced their assessment practices. Knowledge 

referred to teachers’ understanding of key ideas in assessment. Conceptions were defined as “teachers’ 

general views and beliefs about what assessment is, and its purposes in school and in society” (Fulmer et 

al., 2015, p. 479). The meso-level referred to the factors outside the classroom itself (i.e., within the 
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school or its surrounding community), but with direct influences on the classroom. Examples included 

school policies and supports and expectations of parents. The macro-level involved work on national 

policies for teaching and assessment, and broad cultural values about the role of assessment in society. 

While these distal factors technically existed in a broader context, they could still have pervasive effects 

both inside and outside the classroom. (Fulmre et al., 2015). 

Xu and Brown’s (2016) model of “Teacher Assessment Literacy in Practice” provided an overall 

trajectory of professional development in assessment literacy from pre-service to in-service teaching. 

Assessment literacy was described as a social practice situated in multiple discourses. Although teachers 

were expected to acquire a sufficient knowledge base as disseminated through various standards, the 

reality was that the implementation of this knowledge was a complex process of decision-making by 

which teachers balanced the demands of external factors with their own beliefs and values. The 

sociocultural contexts teachers experienced led to compromises in assessment decision-making and 

action-taking (Xu & Brown, 2016).  

 Each of the models described above viewed classroom assessment as a context-dependent social 

practice and highlighted the importance of teachers’ beliefs about assessment in influencing their 

assessment decisions and practices. Willis’s (2009) model added an emphasis on the teacher-student 

relationship in the classroom. Fulmer et al.’s (2015) model added a three-level lens from which to view 

the relationships between contextual factors. Finally, Xu & Brown’s (2016) model stressed the 

importance of having a solid foundation of assessment knowledge, and added a detailed description of the 

complexity of assessment decision-making. 

In a practical sense, a sociocultural reconceptualization of teachers’ approaches to assessment 

allows researchers and teachers to look beyond the individual student and their teacher to consider more 

broadly how the classroom, the school, and their broader social and cultural contexts might enable (and 

constrain), opportunities for effectively moving student learning forward (Elwood, 2006; Shepard, 2019; 

Willis, 2009; Xu & Brown, 2016). Experienced teachers adopting new assessment practices face 
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“tensions between past histories and present discourses and images” (Murphy, Sharp, & Whitelegg, 2006, 

p. 8). Past routines can also challenge teachers’ self-concept if they are seen as “fluency” and an 

important part of being a skilled teacher (Shepard, 2000). 

Without understanding the contextual considerations that shape how assessments are 

implemented and understood, intended policy objectives, such as the increased integration of formative 

assessment practices, are likely to remain unfulfilled (Deneen et al., 2019; Klenowski, 2011; Shepard, 

2019; Xu & Brown, 2016). While it is true that sociocultural theory emphasizes the roles of the social and 

the collective, it does not ignore the role of the individual (Shepard et al., 2018). It is still the individual 

mind that has to take the social, or external, inputs and make sense of them (Arvaja, 2016). 

Factors Influencing Teachers’ Approaches to Classroom Assessment 

Following Fulmer et al.’s (2015) framework, the following section of literature is organized 

around the three levels of influence on teachers’ assessment practices (i.e., micro, meso, and macro). The 

micro-level encompasses the immediate context of the classroom, and the meso-level consists of factors 

outside the classroom but with direct influences on the classroom. The macro-level consists of more distal 

factors that effect individual teachers (micro-level) and their schools (meso-level), but that technically 

exist in the broader context. More specifically, in the context of my work, which focused on teachers’ 

differentiated approaches to assessment, micro-level factors included teachers’ assessment knowledge and 

beliefs, and teacher-student interactions. Meso-level factors influencing teachers’ classroom assessment 

practies included school (colleagues) and home (parents/guardians). Macro-level factors included broad 

societal and policy influences. In the following sections each of these levels of contextual factors 

influencing teachers’ classroom assessment practices are described in more detail. 

Micro-level 

Micro-level research has received the greatest explicit attention in the assessment literature and 

includes studies examining teachers’ knowledge (Abell & Siegel, 2011; Koh & Luke, 2009), teachers’ 

beliefs (Fives & Buehl, 2012; Harris & Brown, 2016; Suurtamm & Koch, 2014), and teacher-student 
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interactions in the classroom (Bae & Kokka, 2016; Berger, Rugan, & Woodfin, 2014; Redman, 2007; 

Willis, 2009). 

Knowledge. In order to select an assessment strategy, teachers draw on prior knowledge (from 

personal experiences and/or formal education) to guide their decision-making (Xu & Brown, 2016). 

Based on assessment standards (JCSEE, 2015) and relevant literature (e.g., Brookhart, 2011; Xu & 

Brown, 2016) knowledge that is integral to shaping teachers’ approaches to assessment includes 

knowledge of (a) what to assess (Abell & Siegel, 2011), (b) the purpose(s) of the assessment (JCSEE, 

2015), (c) potential assessment strategies (Hattie & Timperley, 2007), and (d) how the assessment can be 

used (Brookhart, 2011).  

Knowledge of what to assess includes content knowledge (i.e., the curriculum), knowledge of 

how to teach that content (Abell & Siegel, 2011; Xu & Brown, 2016), and knowledge of how to 

communicate expectations related to that content. It is important for teachers to consider how to articulate 

clear and attainable learning expectations, and how to communicate what achievement of those learning 

expectations looks like (Brookhart, 2011; JCSEE, 2015). 

Knowledge related to assessment purposes includes consideration of the intent of the assessment, 

who will be using the assessment results, and the decisions to be influenced by the results (JCSEE, 2015). 

Assessment that supports teaching and learning, includes both formative and summative purposes, and 

begins with a clear articulation of instructional goals (DeLuca, Valiquette, Coombs, LaPointe-McEwen, 

& Luhanga, 2016; Xu & Brown, 2016). 

Knowledge of potential assessment strategies includes the ability to describe and effectively use a 

variety of assessment strategies, including peer and self-assessments (Hattie & Timperley, 2007; 

Kajander, 2010). The effective use of an assessment strategy goes beyond how to administer an 

assessment tool. It also includes an understanding of constructing and administering reliable and valid 

assessments and scoring schemes that provide useful information about students (Brookhart, 2011; 

DeLuca et al., 2016). 
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Finally, knowledge of how assessment data can be used includes knowledge of how to interpret 

assessment results to guide instructional decision making, how to provide effective feedback that 

facilitates student learning, and how to help students use assessment information (Engelsen & Smith, 

2014; JCSEE, 2015). Knowledge of using assessment data also refers to the promotion of fair assessment 

conditions for all learners, the protection of student privacy and the ethical communication assessment 

decisions and results to stakeholders (Brookhart, 2011).  

Beliefs. Before being used in decision making, teachers’ assessment knowledge is filtered 

through their existing beliefs about learning and assessment (Abell & Siegel, 2011; Xu & Brown, 2016). 

Usually, only knowledge that is compatible with teachers’ current beliefs, and that they feel capable of 

implementing, is accepted and used by teachers (Abell & Siegel, 2011; Xu & Brown, 2016).  

Micro-level research has concluded that teachers hold a wide range of beliefs about assessment 

(Brown, 2004, 2008). Teachers’ beliefs are shaped by their own early experiences with assessment 

(Cowie, 2013), pre-service teacher education programs (Smith, Hill, Cowie, & Gilmore, 2014), and in-

service formal and informal professional development opportunities (Suah & Ong, 2012). In terms of 

mathematics, the context for this work, beliefs about mindset are critical. It is these beliefs that will be the 

focuso of the remainder of this section.  

In her book Mindset, Carol Dweck (2007) describes how success can be dramatically influenced 

by how we think about our intelligence and abilities. People with a fixed mindset  those who believe that 

abilities are fixed  are less likely to be successful than people with a growth mindset  those who believe 

that abilities can be developed (Dweck, 2007). People with a growth mindset are those who believe that 

smartness increases with hard work, whereas those with a fixed mindset believe that you can learn things 

but you can’t change your basic level of intelligence. Mindsets are critically important because research 

has shown that they lead to different learning behaviors, which in turn create different learning outcomes 

for students. When people change their mindsets and start to believe that they can learn to high levels, 

they change their learning pathways (Blackwell, Trzesniewski, & Dweck, 2007) and achieve at higher 
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levels. In the context of mathematics, Jo Boaler (2016) expands on Carol Dweck’s (2007) work to 

introduce the idea of a mathematical mindset. She describes how the fixed mathematical mindset belief 

that only some people can be good at math  that math is a “gift” that some people have and others don’t is 

at the root of a performance culture that has, for a long time, valued frequent grading and testing rather 

than persistence and problem-solving, leading to unnecessary math failure and underachievement (Boaler, 

2016). 

Jo Boaler’s (2016) notion of mathematical mindsets relates to classroom assessment because 

teachers’ personal mindsets, or beliefs, about intelligence in mathematics drive the types of assessment 

strategies they use in their classrooms (Boaler, 2016; Deluca et al., 2019). “Teachers tend to act out their 

mindsets” (Davis & Sumara, 2012, p.35). Teachers with a fixed mindset are more likely to present 

students with closed-ended, incremental tasks that represent fixed knowledge and right/wrong answers. In 

contrast, teachers with a growth mathematical mindset are more likely to present students with ongoing 

and differentiated assessment opportunities for emergent and creative learning (DeLuca et al., 2019; 

Looney et al., 2017). 

A number of studies have found a disparity between the assessment values that teachers report, 

which are primarily formative, and their actual assessment practices, which continue to reflect more 

traditional summative approaches (James & Peddler, 2006; Volante, 2010). Even when teachers learn 

about new teaching methods through professional development, many remain committed to previous 

teaching approaches, and minimal change happens (Anderson et al., 2018; Cuban, 2013).  

Students and teachers’ willingness to engage in mathematics learning and assessment depends on 

the extent to which they feel capable doing mathematics learning and assessment (Anderson, Boaler & 

Diekman, 2018; Beilock, 2009; Holm & Kajander, 2019). Both the student and the teacher have to think 

they’re capable of doing mathematics in accordance with the current curriculum (Boaler, 2016; 

Gunderson, Ramirez, Levine, & Beilock, 2012). In Ontario, the current curriculum emphasizes the 

development of mathematical understanding and the applicaton of mathematical processes (OME, 2005). 
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Yet, current in-service teachers in Ontario were products of the Ontario educational system over the last 

20 years (Holm & Kalander, 2019). These teachers often learned mathematics through memorizing 

formulas and procedures (Boaler, 2019; Glanfield et al., 2003), and experienced mathematics assessment 

through frequent timed tests from a young age (Boaler, 2019; Beilock, 2009; Clements & Sarama, 2013). 

Then when they decided to become teachers themselves, they often felt like they were re-learning 

mathematics in their education courses (Holm & Kajander, 2019; Gresham, 2018).  

Pre-service teachers face continuous challenges as they are dividing their time between being a 

student of mathematics teaching, and a student of mathematics learning. (Holm & Kajander, 2012). As 

such, new in-service teachers may be going into the elementary mathematics classroom with less training 

in mathematical teaching and assessment than they would like (Holm & Kajander, 2019; Gresham, 2018). 

They may want to provide ongoing feedback that supports students’ mathematics learning in their 

classroom but may not have aquired the skills to effectively implement those strategies (DeLuca et al., 

2019). Although teachers often understand the importance of applying mathematical concepts and 

cultivating mathematical thinking, because of prior experiences with mathematics teaching and learning, 

they often fall back on teaching mathematics knowledge and skills, such as the rote memorization of 

number facts (Holm & Kajander, 2012; Li, 2020).  

Successful mathematics students, and teachers, approach mathematics with a desire to understand 

it and think about it, and with the confidence that they can make sense of it (Boaler, 2019, Gresham, 

2018). Confidence, mindset and success are closely intertwined (Boaler, 2016; Burton, 2004; Dweck, 

2007; Guo & Yan, 2019). Mathematics classrooms filled with growth mindset messaging, and self-

confident students, lead to higher levels of motivation, engagement and achievement (Ashcraft, 2002; 

Boaler, 2019; Clements & Sarama, 2013). Teachers can help students develop the confidence they need to 

persevere through mathematical problem-solving by developing and demonstrating a growth mindset 

towards mathematics themselves (Bonner, 2016; Eynde, De Corte & Vershaffel, 2006; OME, 2005). 

Assessment that aligns with a growth mathematical mindset, encouraging students to make mistakes, 
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focus on the process, and improve relative to themselves, not others, is integral to learning mathematics 

(Boaler, 2016). 

Teacher-Student Interactions. At the heart of approaching and integrating assessment from a 

contemporary point of view is the teacher-student relationship (Deluca & Lam, 2014; Tierney, 2006; 

Willis, 2009). Evidence from research and practice have shown that positive relationships with teachers 

are important in improving student learning (Hattie, 2008; Leirhaug, 2016; Petty, Wang & Harbaugh, 

2013). When the teacher-student relationship is open and trustful, students are empowered to participate 

actively and responsibly in learning (Harrison, 2005; Willis, 2009).  

The development of an open and trusting relationship requires that teachers and students work 

together to create a classroom culture where teaching, learning and assessment become joint and shared 

responsibilities (Black & Wiliam, 2006; Pedder, 2006; Tierney, 2006). A number of scholars have 

emphasized the importance of believing in student participation in assessment in order for teachers to 

successfully implement formative assessment practices in ways that empower students and develop their 

autonomy as learners (Black & Wiliam, 2006; Cowie, 2013; Webb & Jones, 2009).  

The successful integration of formative assessment requires a shared understanding between the 

teacher and students with respect to the purpose and process of classroom assessment for promoting 

learning and responding to student diversity (Cowie, 2013; Pat-El, Tillema, Segers, & Vedder, 2015; 

Pryor & Crossouard, 2008). As teachers encourage students to ask questions and engage in self- and peer-

assessment, a shared language and understanding about the quality of performance is created (Cowie, 

2013). “Insight into students’ thinking is revealed by listening to their talk” (Glanfield et al., 2003, p. 53) 

and understanding what they know and how they think creates common ground that can then act as a 

‘bridge’ to participation, identity formation, and the establishment of assessment as a shared part of the 

learning process (Cowie, 2013). Further, establishing classroom routines that encourage looking and 

listening has benefits for all students (Bondie, Dahnke & Zusho, 2019). The agency of individual students 
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works within, through and against the routines that are established and become norms within the 

classroom (Cowie, 2013). 

In order to differentiate instruction effectively for diverse students in their mathematics 

classrooms, teachers first require an accurate perception of how their students are diverse in the first place 

(Bondie et al., 2019; Redman, 2007). They then have to be able to make accurate decisions about each 

student’s unique strengths, needs and anything else that might influence their ability to learn (Ball & 

Tyson, 2011; Boaler, 2019). Teachers shift their focus from which assessment strategy is best, to which 

assessment strategy is best for a particular student to produce a desired effect (Hunt, 1971, 1976; Redman, 

2007; Ball & Tyson, 2011). Focusing in on each student as an individual is consistent with current views 

of assessment, which calls for teaching that is responsive to students’ needs, uses assessment information 

to modify instruction as it is taking place, and positions students as essential participants who provide 

feedback to other students (peer assessment), and who monitor their own progress towards achieving their 

learning goals (self-assessment) (OME, 2004, 2010; Stiggins, 2008).  

Diversity in terms of what students know, where they come from, and what they believe is 

expected in Ontario classrooms, and teachers are called on to assess student learning in ways that 

accommodate and honor this diversity (Ball & Tyson, 2011). In a study of beginning teachers’ 

conceptualizations of the linkages between diversity and assessment, DeLuca and Lam (2014) found that 

the majority of teacher candidates articulate relatively superficial connections between assessment and 

diversity. While they expressed a commitment to addressing student diversity, they rarely expressed 

practical strategies beyond suggesting that they would “get to know” their students. 

Within a standards-based system, where the standards are the same, but the students are not, 

teachers need to find ample and ongoing opportunities to listen and learn from their students (Bondie & 

Zusho, 2018; Cowie, 2013; Ball & Tyson, 2011; Popham, 2011). Even individual students perceive things 

differently depending on the day. For example, a student’s experience of sadness today from getting a bad 
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grade in class might be different than what they would have experienced if they had gotten an equally bad 

grade a week ago. Circumstances might have changed (Eynde et all, 2006).  

Meso-level.  

Classroom assessment research at the meso-level includes factors related to the school (e.g., 

colleagues) and the home (e.g., parents/guardians). 

School. Methods of colleague collaboration, and the organizational structure and input of school 

principals, have been shown to have immediate and meaningful influences on teachers’ assessment 

practices at the classroom level (Owston, 2007; Pedder, 2006; Petty, Wang, & Harbaugh, 2013).  

Colleagues are key supports in discussing and analyzing the assessment of student work (Bruce & 

Flynn, 2013; Livingston & Hutchinson; OECD, 2013). According to Livingston and Hutchinson (2017), 

transformative, sustainable change through career-long professional learning can be accessed by building 

both teachers’ knowledge and skills in assessment as well as their capacity to enquire and to engage in 

quality learning conversations with colleagues.  

Teacher collaboration within and among schools can have positive effects on teachers’ confidence 

and knowledge around mathematics content, teaching, learning, and assessment by providing 

opportunities for joint professional learning (Bonner, 2006; Bruce & Flynn, 2013; Goddard, Goddard, & 

Tschannen-Moran, 2007). Collaborative learning has additional benefits for assessment, such as an 

increased willingness of teachers to share control of mathematics conversations with students, greater use 

of challenging mathematics tasks, careful listening to students’ mathematical ideas, and the development 

of higher expectations for student performance (Borko, Davinroy, Bliem, & Cumbo, 2000). The impact of 

teacher collaboration is highest when teachers participate with colleagues from the same school or area 

(Penuel, Fishman, Yamaguchi, & Gallagher, 2007) to increase shared ownership and accountability 

(Bruce et al., 2010). For teacher collaboration in mathematics to work best, Bruce & Flynn (2013) suggest 

classroom-embedded learning, sustained for at least a year, where the primary site of inquiry is within the 

classroom context. This can be beneficial because it embeds opportunities to practice with support.  



 

35 

 

Assessment for diverse students is operationalized in various ways in classrooms depending on 

the context teachers are working in (Bondie et al., 2019; Clark, 2015; Wyatt-Smith et al., 2017). In the 

studies reviewed in Bondie et al. (2019), teachers’ feelings about responding to student diversity ranged 

from feeling empowered to overwhelmed. In general, teachers responded most favorably to implementing 

assessment for diverse students when they felt adequately supported (both materially and psychologically) 

to implement those practices (Bondie et al. 2019; Goddard et al., 2010). Teachers benefit from consistent 

opportunities for learning and reflection in ways that encourage them to engage deeply with assessment 

policies and practices, as well as with the theoretical foundations from where these policies originate 

(JCSEE, 2015; Livingston & Hutchinson, 2016; Scarino, 2013; Tierney, 2006). Support for in-depth 

detailed dialogue and collaborative reflection with their teaching colleagues enables teachers to align their 

teaching and assessment more closely with pupils’ learning needs (Livingston & Hutchinson, 2016; 

OECD, 2013; Scarino, 2013). Simply focusing on professional learning aimed at improving teachers’ 

skills in assessment doesn’t adequately support their understanding of the bigger picture of how 

assessment is interconnected with all learning that happens in the school (Livingston & Hutchinson, 2017; 

OECD, 2013). Not only do teachers benefit from ideas for teaching mathematics that may be 

fundamentally different from anything they have ever experienced, but they also benefit from 

opportunities to learn the skills and confidence to use those methods effectively in classrooms (Anderson, 

Boaler & Dieckman, 2018; Boaler, 2016; Geijsel & Meijers, 2005).  

Principals play an important role in building a collaborative school environment where teachers 

feel supported, valued and listened to (Goddard et al., 2010; OME, 2016c). Encouraging and supportive 

principals help provide resources (e.g., staff development opportunities, extra planning time), and 

facilitate teachers’ participation in professional learning communities promote partnerships, reflection, 

and growth (Goddard et al., 2010; Hurd & Licciardo-Musso, 2006; OME, 2016c). A hallmark of a 

successful collaboration is an atmosphere of mutual respect, trust, and open communication (OME, 

2016c). Having a shared school vision and giving teachers greater participation in making school 
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decisions can encourage a school climate which supports teachers’ learning (Pedder, 2006; Fulmer, Lee, 

& Tan, 2015). Similarly, when teachers feel like they have very little voice in the assessment vision, they 

lack autonomy, and are strongly affected by the constraints and decisions imposed on them by school 

leaders (Troudi, Coombe, & Al-Hamly, 2009).  

Home. Strong connections between the home and the school support student learning, assessment 

and overall sense of well-being (Ginsburg-Block et al., 2010; Maloney et al., 2015). As a part of good 

practice, teachers communicate with parents about what their children are learning, through ongoing 

formal and informal conversations (OME, 2010b; OME, 2016c). Communication enables parents to work 

in partnership with the school, promoting discussion, follow-up at home, and learning in a family context 

(OME, 2010b; OME, 2016c). Ginsburg-Block et al.’s (2010) review of intervention studies identified 

specific parental involvement activities, such as providing home-based support for learning, and 

providing home-based celebrations for accomplishments, as essential to supporting positive mathematics 

outcomes in children. 

Studies show that children perform better in school if their parents are involved in their education 

(Ginsburg-Block et al., 2010; Kraft-Sayre & Pianta, 2000; Livingston & Hutchinson, 2017; Maloney et 

al., 2015; Pelletier, 2014). “Educators today are moving from the role of “lead knower” to that of “lead 

learner” (Katz & Dack, 2012, p. 46). Livingston and Hutchinson (2017) expressed the importance of 

parental support in enabling teachers to implement assessment practices that would work best for their 

children. They explained how teachers as well as students and parents (all as learners) could come 

together as a coherent whole, learning together through collaborative enquiry, founded on classroom 

interactions characterised by thoughtful questions, careful listening and reflective responses (Livingston 

& Hutchinson, 2017).  

It is widely believed that student confidence in mathematics mirrors their parents’ attitudes 

towards mathematics (Elliott & Bachman, 2017; Gresham, 2018; Maloney et al., 2015). If parent’s have a 

low mathematics self-concept, their child will also be more likely to think that they can not be good at 
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mathematics, and that it is not worth persevering through challenging problems (Gresham, 2018). Parents 

have specific beliefs about child development that predict the experiences they make available to their 

children which, in turn, predict children’s mathematics development (Sonnenschein et al., 2012). Parents 

who are more confident tend to engage in mathematics activities with their children more frequently, 

while parents with mathematics anxiety may avoid activities that include mathematics content (Elliott & 

Bachman, 2017).  

Macro-level 

The effectiveness of classroom assessment is limited by the nature of the larger system in which it 

is embedded (Bennett, 2011; DeLuca & Bellara, 2013). The macro-level focuses on broad (e.g., 

provincial, national, international) societal and policy influences on teachers and their classroom 

practices.  

Teachers’ current assessment practices are greatly influenced by external mandates including 

national/provincial testing policies and the culture of assessment (Jang & Sinclair, 2018). Provincial and 

national policies regarding assessments and educational standards have implications for how teachers 

understand and implement assessment practices in their classrooms (DeLuca & Bellara, 2013). For 

example, in Grades 1-12, recent revisions to the Assessment Standards (JCSEE, 2015) call on teachers to 

integrate a high level of student involvement in the assessment process. In Kindergarten, recent research 

has identified significant tensions as teachers endeavor to negotiate a balance between traditional 

developmental programming and new standards-based academic curricula (Brown, 2011; Deluca et al., 

2019). The successful integration of assessment policies is a task that requires teachers to reflect on, 

rethink, and often redefine their current assessment practices at the classroom level (Egodawatte, 

McDougall, & Stoilescu, 2011; Fullan, 2009). There are also global forces that create competitive 

pressures to consider international comparisons (Klenowski, 2011; OECD, 2009; Owston, 2007; Volante 

& Beckett, 2011).  
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Teachers experience tension between their professional responsibilities and provincial assessment 

mandates (Childs & Umezawa, 2009; Jang, 2018). Teachers’ struggles to effectively adopt and integrate 

contemporary assessment practices can be attributed, at least in part, to the backdrop of test-based 

accountability they are required to work within (DeLuca, 2012; Suurtamm & Koch, 2014). If these 

struggles are not resolved, teachers will continue to feel overburdened and frustrated by the disconnects 

that they perceive between their existing assessment practices and the assessment goals they are expected 

to pursue (Bonner, 2016; Rea-Dickins, 2004). At the same time, students will suffer from a lack of 

exposure to balanced assessment practices that not only evaluate what they have already learned, but also 

provide ongoing feedback aimed at improving their future learning (Black & Wiliam, 2009; Engelsen & 

Smith, 2014).   

Large-scale tests have been increasingly used to provide data for evaluating how well schools are 

doing and achieving political agendas associated with educational concerns (Jang & Ryan, 2003). At the 

same time, teachers are increasingly called upon to incorporate formative assessment for guiding student 

learning (Brookhart, 2011). Tensions inevitably arise from assessments that are being used for multiple 

conflicting purposes (Brookhard, 2011; Jang & Sinclair, 2018). The Education Quality and 

Accountability Office’s (EQAO) demands on teachers appear to send mixed signals and confusions in 

terms of their roles and responsibilities. Its highly standardized nature and demand for testing security 

often make teachers lament their roles as a test ‘proctor’ (Jang & Sinclair, 2018). At the same time, 

teachers express concerns about too much focus and time spent on the EQAO data which may not fully 

capture the rich learning taking place in their classrooms. Delays in making the EQAO test results 

available to students and teachers significantly limit the potential of test use for teaching and learning 

(Jang & Ryan, 2003; Jang & Sinclair, 2018).  

Teachers may find information from large-scale tests irrelevant to their daily teaching. On the 

other hand, policymakers may find classroom-based assessment irrelevant to policymaking (OECD, 

2008). Standardized testing, through EQAO, is one of the key education data sources in the Ontario 
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School Information System which tracks student achievement indicators to support school boards in 

growing their capacity (Earl & Timperley, 2009; Haile, 2014).  

Teachers in Ontario struggle to balance centralized provincial mandates with the needs of their 

local educational contexts (Pollock, 2013; Winton, 2013). Such tensions may be understood in the 

contrasting ideologies and practices between assessment for accountability and assessment for learning 

(Black & Wiliam, 2010; Brown & Harris, 2016). Such tensions bear out the complex meso- and macro-

level influences that are challenging, but important, to consider when attempting to understand teachers’ 

assessment practices at the micro, or classroom, level (Deneen et al., 2019). When teachers experience 

such tensions along with changes in top-down assessment policies, they feel confused about their roles 

and may be resistant to changing their practice, even if they receive substantial training (OECD, 2008).  

As described in the previous section on beliefs (micro-level), teachers’ mindsets about 

mathematics influence the assessment decisions they make in their classrooms (Boaler, 2016). Despite 

changes in the curriculum in Ontario (OME, 2005), teachers often describe very procedural, fixed mindset 

and test-focused previous experiences with mathematics learning and assessment (Glanfield et al., 2003; 

Holm & Kajander, 2019). Professional development opportunities initiated at the macro-level (e.g., 

school board, province) can help to eradicate the learning myths that had held up teachers as mathematics 

learners by providing teachers with opportunities and space to reflect on the factors that shape their 

beliefs about mathematics assessment and subsequent classroom assessment practices (Boaler, 2019; 

Harrison, 2005; Akkerman & Meijer, 2011; Looney, Cumming, van Der Kleij & Harris, 2017). It is 

important that teacher learning opportunities offer space for teachers to struggle with and reflect on their 

deeply held beliefs about themselves as learners and teachers of mathematics (Anderson & Boaler, 2018; 

Geijsel & Meijers, 2005; Holm & Kajander, 2019). 

The conceptualization of teachers’ approaches to classroom assessment which guided this study, 

positioned knowledge, beliefs, and teacher-student interactions (micro), home and school (meso), and 

societal and policy contexts (macro) as key factors influencing teachers’ approaches to classroom 
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assessment. This conceptualization provided a framework from which to structure my data collection and 

analyze my data from a context-dependent sociocultural perspective. It also offers a conceptual lens to 

guide the reader in understanding, exploring and thinking about the ideas presented in the remainder of 

this work.  

Each of the micro-, meso- and macro-level factors (e.g. knowledge, parents, policies) influence, 

and are influenced by, other factors. For example, contextual factors, such as colleagues at the meso-level, 

and educational policies at the macro-level have the potential to reduce or enhance the teachers’ ability to 

develop an assessment partnership with students in their classrooms (micro-level) (Willis, 2009; Xu & 

Brown, 2016). Contextual factors that reduce a teacher’s ability to integrate contemporary assessment 

practices constrain their sense of autonomy and professionalism and force them to make compromises 

between their preferred assessment strategies and the strategies that are possible within their contexts 

(Clark, 2015; Xu & Brown, 2016). On the other hand, contextual factors that enhance a teachers’ ability 

to integrate contemporary assessment practices acknowledge that this integration is a process that takes 

time and practice in a supportive environment (Tierney, 2006).  
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Chapter 3 

Methodology 

This qualitative study explored how elementary school teachers’ approaches to mathematics 

assessment responded to the diverse students in their classroom. This chapter begins with a description of 

case study methodology and the sociocultural theoretical lens that guided my choice of research methods. 

The section on sociocultural theory is followed by a description of data collection methods. The chapter 

concludes with an explanation of data analysis procedures. 

Case Study Methodology 

As I approached my research from a sociocultural perspective, the methodology I used, and my 

approach to gathering evidence had to honour and include social components. Case study is a 

methodology that works well with a sociocultural perspective because it focuses on reaching a deep 

understanding and generating a complete picture of complex experiences within a real-world context 

(Creswell, 2013; Stake, 2006; Thomas, 2011). In order to generate a complete, real-world, picture of 

teachers’ approaches to assessment (a requirement of case study) I had to appreciate that teachers do not 

work, or make decisions, in isolation (an essential characteristic of a sociocultural perspective). Individual 

teachers influence, and are influenced by, the people (e.g., students, colleagues, parents) around them. 

According to Thomas (2011), case studies are analyses of persons, events, decisions, periods, projects, 

policies, institutions, or other systems that are studied holistically by one or more methods. The starting 

point in case study research is that certain phenomena are more than the sum of their parts (Thomas, 

2011). It’s about seeing things in their entirety, and understanding them as a whole, rather than as set of 

inter-relating variables. 

Triangulation is almost an essential prerequisite for using a case study approach (Thomas, 2011). 

In case studies, the researcher is empowered to use a variety of sources along with their own knowledge 

of the world to gain a complete picture of the case they are studying (Thomas, 2011). The case study 

researcher drills deep, from different directions, and using different methods (Thomas, 2011).  
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To gain a deep and complete picture of teachers’ approaches to mathematics assessment, I viewed this 

phenomenon from multiple angles. This rich, interconnected information from multiple sources allowed 

me to derive unique insights from the analysis of that data, and to ultimately construct a story that would 

knit all threads together. Triangulation of these multiple data sources strengthened the validity of the 

findings of this research (Patton, 2015). 

The Case as a Phenomenon or State of Affairs 

"The case study is not a method, nor is it a set of procedures. It is a focus” (Thomas, 2011, p. 37). 

This focus of case study research can be an individual person or group of people (i.e., a ‘who’) or an 

event or phenomena (i.e., a ‘what’). This focus makes sense given that the case study methodology 

originated in medicine, where doctors work on individuals. However, it also means that case study 

methodology most often involves telling a story or reconstructing ‘the case history’ of a single participant 

or group of individuals. Even though the majority of case study definitions (e.g., Stake 2006, Yin, 2009, 

Merriam, 2010) include options for the focus to be an ‘event’, or ‘phenomenon’, only Thomas (2011) 

spends considerable time describing these options for defining a ‘case’. In Thomas’s conception of a 

‘case’ the individual can fit in, not only as being the case, or part of the group that defines the case, but as 

an individual that experiences a particular set of conditions (e.g., elementary school teachers’ approaches 

to mathematics assessment for diverse students in Ontario).  

In his book, How to Do Your Case Study, Thomas (2011) explains how he serendipitously came 

across two, rather different, meanings, of the word case – capsa, meaning ‘container’, but also, casus, 

meaning ‘event.’ The dominant view of case study research (e.g., Stake, 2006, Yin, 2009) consider the 

case study as a container (like a suitcase). The emphasis is on the containment of the study. The case, like 

a suitcase, is ‘bounded’ on the outside and all we are interested in are the interactions between whatever’s 

inside. However, reconsidering case study as an event (think case of…) is different from the traditional 

bounded (suit)case because it’s less about the parameters that define the case and more about a set of 

conditions or state of affairs.  
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This conception of a case study (i.e., being a case of something) is what I have used in this 

research. The case is defined by a set of conditions, and the circumstances that surround it. The case is 

marked, or described in those circumstances, and those circumstances are what bind the case. 

Subject (the Case Itself) and Circumstances (Boundaries of the Case) 

According to Thomas (2011), case studies concentrate on one subject, and that subject can be a 

person, country, event, period of time, organization, process, or phenomenon. Elementary school 

teachers’ approaches to assessment for diverse students (broadly conceived) fit this definition of a subject. 

However, for it to be an appropriate choice for the subject of a case study, it would also need to be bound 

by the circumstances surrounding it (Thomas, 2011). It is these circumstances that make the subject a case 

of ‘something’ and thereby a subject worth investigating further (Thomas, 2011). 

In the case of elementary school teachers approaches to assessment for diverse students, it was the 

current circumstances surrounding classroom assessment in Ontario that made this subject interesting for 

examination. Teachers’ approaches to assessment in Ontario are bound by circumstances that create 

conceptual tension for teachers as they are simultaneously pulled on one side from summative focused 

accountability mandates, and on the other side by formative focused assessment policies. Teachers 

struggle to reconcile (both conceptually and in practice) their commitments to accountability mandates 

(e.g., pressure to increase paper-pencil test scores) and achieving deep mathematical learning with their 

students.  

Object/Analytical Frame: Sociocultural Theory 

The final step for fulfilling the obligations of a case study according to Thomas (2011), was to 

create a three-dimensional picture by pairing the subject, and the circumstances surrounding it, with an 

analytical frame (Thomas, 2011). “It does not suffice to observe a social phenomenon, historical event, or 

set of behaviours in order to declare them to be ‘cases.’ If you want to talk about a ‘case’, you also need 

the means of interpreting it or placing it in context” (Weiviorka, 1992, p. 160). 
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In this research, the analytic frame I chose was sociocultural theory and it was through this lens 

that I viewed all aspects of my study. The subject (elementary school teachers’ assessment for diverse 

students) was studied from the perspective that learning is a social endeavour, and that what happens in 

the classroom is influenced by everything that effects the teacher or students’ inside or outside the 

classroom (Fulmer et al., 2015; Willis et al., 2013). There is no ‘objective’ social world. “Every person’s 

social world is constructed differently by them in each situation they face” (Thomas, 2011, p. 51). No 

behaviour happens in a vacuum, but rather in the context of others’ activity. As such, in order to 

understand teachers’ approaches to mathematics assessment it is important to consider the completeness 

of the context in which those assessment approaches occur (Suurtamm & Koch, 2014; Xu & Brown, 

2016).  

The sociocultural epistemology employed in this study aligned with my personal view of learning 

as well as the literature on classroom assessment (e.g., Shepard, 2019), and the factors influencing 

teachers’ approaches to classroom assessment (e.g., Fulmer et al., 2015; Willis, 2009; Xu & Brown, 

2016). Research is moving away from the “assumption that, no matter how it be defined, is in the heads of 

persons” (von Glasersfeld, 1995, p. 1), and towards a more social approach where teachers’ knowledge 

and beliefs function as co-determiners of their assessment actions in the classroom (Biesta, Priestly & 

Robinson, 2015; Fives & Buehl, 2012; Holm & Kajander, 2012; Suurtamm & Koch, 2014).  

The literature supports the view that teachers’ assessment practices occur within a social network where 

the teacher and students construct their realities interpersonally (Fulmer et al., 2015; Harris & Brown, 

2016; Shepard, 2019). The enactment of teachers’ approaches to assessment are seen as social constructs 

rather than as the exclusive outcome of any individual’s knowledge, beliefs or actions (Brookhart, 2011; 

Deneen et al., 2016; Willis, 2009; Xu & Brown, 2016).  

Scholars in the field of mathematics teaching and learning also appreciate the situatedness of 

every learning activity and point to the close interactions between emotions, thoughts, and actions in 

learning and problem solving (Boaler, 2019; Eynde, 2006; Schoenfeld, 2016). The students’ and the 
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teachers’ actions and interactions in the mathematics classroom are functions of the interplay between 

who they are (their identity), and the specific classroom context (Malmuiviori, 2001). Every learner’s 

ability to engage with, and make meaning from, mathematics is mediated through the social environment 

of the classroom (Burton, 2004; Boaler, 2016).  

Methods 

Multiple data collection methods were used in this case study with access to teachers facilitated 

by the Eastern Ontario Staff Development Network (EOSDN). Fourteen teachers from eight schools in 

two school boards participated in an interview and classroom observations. Survey responses were 

gathered from 69 teachers, and 189 artifacts were collected (including learner profiles, samples of student 

work, and teacher learning reflections). To gain an understanding of elementary school teachers 

approaches to mathematics assessment (Research Question 1) and how those approaches varied in 

response to diverse students (Research Question 2), data were analyzed holistically, following the 

constant comparative method (Thomas, 2011). Codes were generated using an inductive, open coding 

approach (Patton, 2015). A thematic analysis was conducted across all data sources (Creswell, 2013), and 

themes were developed and reported in response to my research questions. Throughout data analyses, I 

used my tacit knowledge of the research context and participants to enrich the interpretation process 

(Stake, 2006). 

Data Collection Facilitator: The Eastern Ontario Staff Development Network 

From 2014–2019 I worked as a as a research assistant with the Eastern Ontario Staff 

Development Network’s (EOSDN) ‘Closing the Gaps in Mathematics’ project (hereafter referred to as the 

EOSDN project). Supported by funding from the Ontario Ministry of Education, the EOSDN project 

began in 2013, and was a partnership between nine Eastern Ontario District School Boards (DSBs) and 

the Faculty of Education at Queen’s University. The purpose of the project was to build educator fluency 

in mathematics by collecting data from teachers and principals on (a) beliefs about teaching mathematics 

(mindset), (b) fluency in the observation, description, and analysis of student at work (knowing what to 
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look and listen for), and (c) fluency in asking questions, providing feedback and consolidating learning in 

ways that promote student thinking (shifting the role of the teacher from instructor to co-learner/coach).  

Given that I had already established relationships with teachers working on the EOSDN project, 

and that some of the data they were collecting (e.g., samples of student work and teachers’ assessment of 

that work) included components of mathematics assessment that aligned well with my research, it made 

sense for me to use the EOSDN as a data collection and recruitment facilitator. That said, while the 

EOSDN was certainly helpful in terms of streamlining my data collection, the purposes of our research 

were distinct, and our data collection methods and analysis procedures were implemented separately.  

Data Collection 

Data collection took place between April and June, 2018 (see Table 1), and consisted of (a) semi-

structured interviews with individual teachers (audio-recorded) (n=14; four of these teachers were 

involved with the EOSDN project, and ten of these teachers were not), (b) classroom observations with 

those same teachers (14 teachers, 32 hours of observations total), (c) teacher responses to three open-

ended questions that were added to a survey distributed to all classroom teachers involved in the in the 

EOSDN project (n=69, response rate of 42%), and (d) artifacts collected from teachers participating in the 

EOSDN project which included samples of learner profiles (n=80), samples of student work (n=84), and 

teacher learning reflections (n=28). For a breakdown of data collection by school board see Table 1. 

Table 1.  

Data Collection by School Board 

Board Number of 
Interviews 

Number of 
Observation 

hours 

Number 
of survey 
responses 

(n=69 
teachers) 

Artifacts collected (n=192; Kinder n=32; Primary 
n=99; Junior n=56; Intermediate n=5) 

    Learner 
profiles 

Student 
work 

Teacher 
learning 

Division Focus 

1 10 24 13 14 16 5 Junior 
2 4 8 6 9 9 5 Primary 
3   12 9 9 3 Junior 
4   7 4 4 2 Kindergarten 
5   9 11 12 4 Primary 
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6   3 2 2 1 Intermediate 
7   9 5 9 2 Primary 
8   4 13 13 4 Primary 
9   6 10 10 2 Kindergarten 

Totals: 14 32 69 77 84 28  
 

Recruitment of Teachers for Interviews and Observations 

Each month, members from each school board involved in the EOSDN ‘Closing the Gaps in 

Mathematics’ project (including mathematics facilitators, special education experts, principals, and 

classroom teachers) joined together for a day of collaborating and sharing their work to date on the 

‘Closing the Gaps in Mathematics’ project. I attended four of these sessions over the 2017-2018 school 

year as part of my research assistantship work (November 2017, February, March and May 2018).  

During the March 2018 session, I approached the district facilitators from the two school boards 

with whom I had established the closest working relationship and asked them if teachers in their boards 

might be interested in participating in my research. I outlined the project details and gave them copies of 

my Letter of Information (LOI). Both district facilitators agreed to provide me with email addresses for 

the two principals that they worked with in their boards. They also contacted these principals on my 

behalf, to let them know that I would be emailing them shortly to ask for the participation of teachers at 

their schools. I emailed those two principals as well as all other principals in their school boards (a total of 

27 emails for school board #1 and 28 emails for school board #2) (see Recruitment Script, Appendix B) 

asking if they could either put a recruitment call out to teachers on my behalf or provide me with the 

names and contact information for teachers (K-8) in their school that may be open to participating. I heard 

back from principals from 10 schools across the two school boards and ended up securing the 

participation of 14 teachers from eight of those schools by early April (ten teachers from school board #1 

and four teachers from school board #2).  

Given that this was a case study, and that in case study “you are looking at your subject without 

any expectation that it represents a wider population” (Thomas, 2011, p. 32), the data I collected were 

more of a choice, or selection, than a sample. Data collection for me was about collecting as much data as 



 

48 

 

possible, from as many sources as possible, in the timeframe I had (i.e., Spring 2018), about the subject of 

teachers’ approaches to mathematics assessment for diverse students in Ontario.  

The data collection timeline used in this study is outlined in Table 2. I conducted two hours of 

observation with all fourteen teachers, and was able to schedule in an extra hour (i.e., three hours of 

observation total) with four teachers (i.e., T2, T5, T6, T14). For half of the teachers, the interview came 

first. For the other half of the teachers, the observations came first. Survey data was collected from 

teachers involved in the EOSDN project from April 2018-May 2018. Artifacts were collected over two 

days in May 2018 but represented teachers' work with the EOSDN project over the entire 2017-2018 

school year. Teacher numbers (e.g., T1=Teacher 1) are associated with the 14 teachers I recruited to 

participate in the interview and observations. 

Table 2.  

Data Collection Timeline 

Date (2018) Interviews Observations Survey Artifacts 
  hour 1 hour 2 hour 3   

01-Apr 
    

Opened 
 

09-Apr T1 T1 
    

10-Apr T2 T2 
    

11-Apr T3 T3 
    

12-Apr 
  

T1, T2 
   

16-Apr 
  

T3 T1 
  

23-Apr T4 T4 
    

24-Apr T5 T5 
    

25-Apr T6 T6 T5 
   

26-Apr T7 T7 
 

T5 
  

30-Apr T8 T8 T4 
   

01-May T9 T9 T7 
   

02-May T10 T10 T9 
   

03-May T11 T11 
 

T9 
  

04-May T12 T12 T10 
   

07-May T13 T13 T6 
   

08-May T14 T14 T8 
   

09-May 
     

Collected 
10-May 

     
Collected 
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11-May 
  

T14 T6 
  

14-May 
  

T13, T11 
   

18-May 
  

T12 
 

Closed 
 

 

Table 3 provides demographic information for the eight schools, from two school boards, that 

teachers were drawn from to participate in the interview and observations. One school had four teachers 

participate (school B), one school had three teachers participate (school F), one school had two teachers 

participate (school D), and the other five schools had one teacher participant each. The schools included 

in this study were all located within 110 km (approximately a one hour drive) from Kingston ON, and 

ranged in size from 87-597 students, with an average enrollment of 294 students.  

Table 3.  

School Demographics 

School ID Number of 
interview/observation 

participants from that school 

Teacher #’s Board Enrollment 

A 1 T1 1 232 
B 4 T2, T5, T6, T14 1 87 
C 1 T3 1 162 
D 2 T4, T8 1 321 
E 1 T7 1 597 
F 3 T9, T10, T11 2 338 
G 1 T12 2 356 
H 1 T13 1 407 

 

Table 4 provides demographic information for the 14 teachers that provided interview and 

observation data for this study. Years of teaching experience ranged between four and 20 years, with an 

average of 13 years, and only two teachers had been teaching for under five years. All grade levels except 

for Grade 2 were represented by at least one teacher. Half of the teachers taught Kindergarten. All other 

teachers, including one of the Kindergarten teachers, taught in a split-grade classroom. Class sizes ranged 

between 16 and 26 students, with an average of 21 students. Years of experience teaching their current 

grade, which were not necessarily consecutive, ranged from one to eight years with an average of three 

and a half years. 
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Table 4.  

Teacher Demographics 

Teacher 
# 

School/Board EOSDN 
project 

participant 
(Y/N) 

Years 
Teaching 

Current 
Grade 

Total 
Students 

Students 
per Grade 

Level 

Years 
Teaching 
Current 
Grade 

T1 A/1 Y 16 3, 4 21 Gr. 3 = 5 
Gr. 4 = 16 

5 

T2 B/1 N 14 K, 1 18 K = 7 
Gr. 1 = 11 

1 

T3 C/1 Y 18 3, 4 22 Gr. 3 = 6  
Gr. 4 = 16 

8 

T4 D/1 N 16 4, 5 23 Gr. 4 = 7 
Gr. 5 = 16 

4 

T5 B/1 N 4 K 18 n/a 1 

T6 B/1 N 4 6, 7, 8 20 Gr. 6 = 8 
Gr. 7 = 7 
Gr. 8 = 5 

2 

T7 E/1 Y 9 5, 6 26 Gr. 5 = 14; 
Gr. 6 = 12 

3 

T8 D/1 N 9 K 24 n/a 5 

T9 F/2 N 12 5, 6 25 Gr. 5 = 14; 
Gr. 6 = 11 

3 

T10 F/2 N 12 K 23 n/a 5 

T11 F/2 N 18 K 23 n/a 3 

T12 G/2 N 18 K 20 n/a 5 

T13 H/1 Y 20 K 19 n/a 2 

T14 B/1 N 13 4, 5 16 Gr. 4 = 9; 
Gr. 5 = 7 

4 

 

Table 5 demonstrates how each of the four data sources I collected contributed to answering each 

of my two research questions.  

Table 5.  

Alignment of Data Sources with Research Questions 

Research Question 1. How do approaches to mathematics assessment compare across elementary 
school teachers? 
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Interview 
Questions 

1. What will I typically see if I observe your mathematics class? 
2. When good teaching and learning is happening, what does it look like to you? 
3. What are your personal beliefs about the role of assessment in your classroom? 
4. How does assessment today compare with assessment when you were a student? 
5. How does your approach to teaching and assessment in mathematics compare to 
other subjects? 
6. How has your comfort level in mathematics, and in implementing assessment in 
mathematics, evolved over the years? How does this compare with other subjects? 
7. What/who has had the largest influence on your:  

a. Approach to mathematics teaching? 
b. Approach to assessment in mathematics? 

Observation 
Look-fors 

Lesson structure and transitions:  
I made note of and time-stamped when the teacher switched from whole group, to 
small group, to individual work. 

Classroom layout:  
I drew a picture. 

Engagement:  
I noted when students were on/off task, noted the degree to which the classroom 
was busy/active, and noted the integration of other subjects. 

Comfort level doing and teaching mathematics:  
I noted when teachers used fixed (e.g., I’m not good at mathematics either) or 
growth mindset language (everyone can learn mathematics). 

Assessment strategies:  
Observation data provided additional nuance/detail to augment interview data in 
terms of noting teachers’ assessment strategies (conversations, observations, 
products) and purposes (diagnostic, formative, summative)]. I also noted when 
formal products of learning were used (e.g., assignments projects, performance 
tasks, tests, paper-pencil, and homework. 

Documentation:  
I made note of when and how the teachers were documenting student learning (e.g., 
using checklists, ipads etc...).  

Also had short debrief with teacher after the observation where they could talk about 
anything that they noticed about assessment while I was observing. 

EOSDN 
Survey 
Question(s) 

Moving forward, how will your practice look different as a result of your professional 
learning in mathematics this year? 

EOSDN 
Artifact 
collection 

Reflections: 
Artifact collection included teachers’ reflections on how their approaches to 
mathematics assessment developed as result of their professional learning over the 
2017/2018 school year. These artifacts included individual teachers’ 
thoughts/explanations/anecdotes written alongside examples of student work as 
well as entire posters dedicated to summarizing all teachers’ learning across a 
school board. 

Research Question 2. How do approaches to mathematics assessment within elementary school 
teachers change in response to diverse students? 

Interview 
Questions 

8. Could you describe some of the students you would identify as struggling? What 
are strengths and areas of development for these students? 
9. What specific strategies are you using to support students who are struggling in 
mathematics? How do assessments (formative and/or summative) for these students 
differ from each other, or from other students? 
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10. What challenges have you faced in supporting students who are struggling in 
mathematics? 

Observation 
Look-fors 

Assessment strategies that responded to diverse students: 
I followed the teacher around the classroom and made notes on conversations, 
observations and products that they were using as assessment tools. I stayed as far 
away from the interaction as possible while still being able to hear what the teacher 
and student were saying. 
Where possible, conversations were identified more specifically as those that were 
aimed at understanding student thinking, extending student thinking, or directed at 
getting an answer.  
Where possible, teachers’ observations of students were identified as ‘passive as 
students were performing tasks’ and ‘actively asking students to demonstrate 
learning’ 
I placed a star beside observational notes that were particularly good examples of 
assessment that was responsive to diverse students. 
Also had short debrief with teacher after the observation where they could talk 
about anything that they noticed about assessment while I was observing. 

EOSDN 
Survey 
Question(s) 

2. Does your approach to assessment differ for different students in your classroom? If 
so, please describe how. 
3. How do different forms of assessment (e.g., formative, diagnostic, summative) 
support the learning of diverse students in your classroom? 

EOSDN 
Artifact 
collection 

Learner profiles: 
Learner profiles varied somewhat in terms of both form and content between the 
school boards. However, they all contained information on students’ strengths and 
needs. Learner profiles also all contained information on what strategies for 
supporting learning had been tried already, and what strategies might be tried in the 
future. 

Teachers’ analyses of student work:  
Teachers’ analyses of student work included the following categories which were 
colour coded on the student work: 

What mathematical thinking is evident? (red) 
What partial/transitional understandings are evident? (green) 
What connections can you make to the students’ strengths and needs (connected 
to their learner profiles)? (blue) 
What wonderings do you have? (purple) 
What next steps/accommodations are you considering for this student? (orange) 

 

Interviews 

The purpose of the interviews was to develop an understanding of teachers’ approaches to 

mathematics teaching, learning and assessment (Interview questions 1-7) as well as how teachers’ 

assessment practices varied in response to diverse students (Interview questions 8-10). Each of the 14 

teachers participated in an hour-long interview at their school in a room of their choice (e.g., classroom, 

staff room, office). Interviews were audio recorded and transcribed verbatim (Patton, 2015). I used a 
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semi-structured approach where the majority of my questions were prepared in advance, but I also 

allowed time to pursue conversational leads around the sensitizing concept of elementary school teachers’ 

approaches to mathematics assessment (Patton, 2015). The interviews began and ended in the same way 

(i.e., beginning by asking what I would typically see if I observed their mathematics class, and ending by 

asking if there was anything they would like to add), but in the middle, I allowed discussion to dictate 

what came up and in what order.  

The interview questions (see Table 5) were generated by reviewing (a) the existing literature on 

approaches to assessment, (b) documents from the Ministry of Education such as Growing Success 

(OME, 2010a; OME, 2016b) that focused on teachers’ assessment practices, and (c) existing survey 

questions and interview protocols that captured the inter-relationships between teachers’ approaches to 

assessment and their conceptions of teaching, and learning [e.g., Pratt and Collins (1998) Teaching 

Perspectives Inventory, Approaches to Classroom Assessment Inventory (ACAI) (DeLuca et. al, 2015) 

and the Teacher’s Conceptions of Assessment-III survey (TCOA-III) (Brown, 2004)].  

Observations 

The purpose of the observations was to gain a deeper understanding of the classroom context, and 

how teachers’ approaches to mathematics assessment were operationalized in this context as they worked 

with diverse groups of students. Observing and documenting teachers’ assessment practices in their 

classrooms, as they worked with their students, added depth, detail, and nuance to the interview data (See 

Table 5 for the specific Observation Look-fors I used). In the interviews I heard the teachers talk about 

mathematics assessment in their classrooms; in the observations I had a chance to see their mathematics 

assessment strategies in action.  

Observation data also offered an opportunity for triangulation, or comparison to my interview 

data. For example, if a teacher talked about making decisions on-the-fly in their interview, I could see and 

make notes in my observations about what some of those on-the-fly decisions were. This constant 

comparison between observation and interview data allowed me to paint a richer and more complete 



 

54 

 

picture of what was happening in terms of mathematics assessment in the classrooms of the 14 teachers I 

interviewed and observed. I could see how teachers’ assessment practices were intended through the 

interview data and then how they were enacted through the observation data.  

In comparing observation and interview data, my purpose was not cast doubt on the sincerity of 

teachers. It was to support them and paint a picture that was as honest and true to the successes and 

challenges they faced on a day-to-day basis enacting the principles of assessment they talked about in 

their interviews. I only observed each teacher for a maximum of three hours, so it would have been 

premature to make statements like ‘she talked about using the 3-part lesson plan, but then I didn’t see it, 

so maybe she doesn’t actually use the 3-part lesson plan’ after only such a short period of observation.  

Following each observation hour, I had a short debrief with the classroom teacher and expanded 

my notes to include details of this conversation. I began this debrief by thanking them for allowing me 

into their classroom, and then asked them if they would like to share their perspective on any of the 

classroom assessment interactions that occurred during the period. The teacher would then often respond 

with anecdotes of particularly valuable conversations or observations that they had with students, and 

how those interactions could help them decide on next steps for moving student learning forward.  

Survey 

The purpose of collecting open-ended survey data were to augment the interview and observation 

data with the perspectives of additional teachers. These perspectives helped to paint a richer and more 

holistic picture of elementary school teachers’  approaches to mathematics assessment. The questions 

were open-ended to allow teachers to offer as much or as little detail as they wanted.  

As part of the EOSDN ‘Closing the Gaps in Mathematics’ project, a survey was prepared by 

Queen’s University researchers in collaboration with the EOSDN, and distributed to teachers each year 

asking for feedback on the impact of the project. In the 2017-2018 version of the survey, the following 

two questions were added to help with my research: (a) Does your approach to assessment differ for 

diverse students in your classroom? If so, please describe how, and (b) How do different forms of 
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assessment (e.g., formative, diagnostic, summative) support the learning of diverse students in your 

classroom? These two questions were used primarily in answering my second research question. I also 

drew data from the following question that already existed on their survey: Moving forward, how will 

your practice look different as a result of your professional learning in mathematics this year?  

Artifacts 

The purpose of collecting artifact data was to deepen my understanding of how mathematics 

assessment for diverse students was occuring in teachers’ classrooms. The artifacts gave me a richer sense 

of how the approaches to assessment my participants talked about in their interviews shaped the daily 

assessment decisions they were making. For example, in their interviews, teachers talked about the 

importance of getting to know their students, and some of them mentioned learner profiles.  

Three kinds of artifacts (learner profiles, samples of student work, and teacher reflections) were 

collected from each of the four elementary school divisions (kindergarten, primary, junior, intermediate) 

during two EOSDN meeting days on May 9/10, 2018. All nine school boards involved in the EOSDN 

mathematics project put learner profiles, samples of student work, and teacher reflections on the walls 

around the meeting room. I circulated the room and took pictures of these artifacts throughout the two 

days. The number of artifacts varied widely between division because each school board chose which 

division(s) they wanted to focus on. Only one school board chose the intermediate division. See Appendix 

C for examples of each artifact type.  

The learner profiles contained information on students’ strengths and needs as well as strategies 

for supporting student learning that teachers had tried already, and strategies that might be tried in the 

future. These artifacts gave me a chance to see how teachers were getting to know their students in 

practice and what they were using this knowledge for. I could then say not only that teachers were using 

students’ strengths and needs to inform next steps, but more specifically how they were using those 

strengths and needs. The samples of student work were annotated to include teachers’ assessment 

comments on that work (see Table 5 for examples of what teachers were commenting on). Teacher 
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reflections focused on what they had learned about math teaching, learning and assessment throughout the 

year. 

Data Analysis 

In keeping with a sociocultural theoretical approach and case study methodology, I looked to 

analyze my data in a holistic way, considering all codes across all data sources (Patton, 2015). I took an 

interpretive stance that assumed that the social world can not be fractured into variables. Case study 

researchers study the meanings that people construct in social situations and proceed from these meanings 

in order to understand the social world (Thomas, 2011). From this interpretive stance, I followed the 

constant comparative method for inductive analysis as outlined in Thomas (2011). The basic underlying 

principle of the constant comparative method, was that the researcher goes through the data again and 

again comparing each element with all the other elements. Then at the end of this constant comparison 

process, I emerged with themes that captured, or summarized, the essence of my data.  

Audio-recorded interview data were transcribed verbatim using Transcribe software. Survey data 

were downloaded from Qualtrics into Excel. Hand-written observation notes were typed and added to a 

Word document that contained the notes I had already typed during observations. I created folders on my 

iPad for the artifact pictures of learner profiles, samples of student work, and teacher reflections 

Developing Codes, Categories and Themes 

Codes were generated using an inductive, open coding approach (Patton, 2015). An initial code 

list was generated by analyzing a subset of each data type. I printed out and read a subset of five 

interviews and three survey responses for each of the three survey questions to generate an initial code 

list. I then used this code list with a sample of four observations (one from Kindergarten, one from Grade 

3/4, one from Grade 5/6, and one from Grade 6/7/8). Through this process, the initial code list was 

expanded. For example, the interview code of ‘conversations’ was expanded to include the five sub-codes 

of ‘checking for students' understanding of expectations’, ‘questioning to understand student thinking’, 

‘questioning to extend student thinking’, ‘formal teacher-student conference’, and ‘questioning to get an 
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answer’. The interview code of ‘observations’ was expanded to include the two sub-codes of ‘teacher 

watching as students are performing tasks’, and ‘teacher explicitly asking students to demonstrate 

learning’. I then used this code list with a sample of six artifacts (two learner profiles, two samples of 

student work, and two teacher reflections) from each of the four divisions (a total of 24 artifacts). The 

code of ‘formative’ was expanded to include the five sub-codes of ‘what they know’, ‘what they partially 

know’, ‘connections to learning profile/ strengths and needs’, ‘wonderings’, and ‘next steps.’  

After coding this subset of data, I ended up with 103 codes. I then made an Excel workbook with 

16 worksheets. Fourteen of these sheets corresponded to the fourteen teachers that provided interview and 

observation data. In each of these sheets I copied and pasted my interview data organized by interview 

question, and observation data organized according to the protocol outlined in Table 5. The other two 

worksheets contained survey data (organized by survey question) and artifact data (organized by type). 

The data itself (e.g., interview transcripts, observation notes, survey responses, and links to each artifact 

picture) were entered into the first column of each spreadsheet, and the code list, generated from a subset 

of each data type, was entered into the first row (see Appendix D for a sample analysis worksheet). I then 

moved linearly through each of my interview transcripts, observation notes, survey responses and 

artifacts, reading, and coding each piece of data from start to finish. 

In a subsequent round of coding, rather starting with the data type and generating codes, I started 

with the codes and analyzed across all data types. I used the filter command in Excel to analyze each 

block of text (from interviews, observations, and survey data) and artifact picture that corresponded to 

each code. I looked across teachers to get a sense of their general approaches to assessment. I also looked 

within individual teachers, focusing on codes such as ‘responsive’ and ‘academic diversity’ to describe 

how they varied their assessment approaches for diverse students in response to Research Question 2. I 

analyzed across all the data to see what story they were telling me about how teachers’ assessment 

practices were responding to the needs of diverse students. 
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During this process, five codes were combined into other codes (leaving a final code count of 98). 

See Appendix D for the final code list. The five codes that were combined were: (1) ‘self-regualtion’ 

combined with ‘self-assessment’, (2) ‘prior learning’ combined with ‘diagnostic’, (3) ‘current learning’ 

combined with ‘formative’, (4) ‘individual development’ combined with ‘learning skills/work habits’, and 

(5) ‘interpersonal development’ combined with ‘learning skills/work habits.’  

To gain an understanding of elementary school teachers approaches to mathematics assessment 

(Research Question 1) and how those approaches varied in response to diverse students (Research 

Question 2), I conducted a thematic analysis across all data sources (Creswell, 2013). As codes were 

being identified, I was constantly looking for patterns between them to begin to develop categories (i.e., 

related codes combined) and themes (i.e., related categories combined to form big ideas) (Creswell, 2013; 

Stake, 2006; Thomas, 2011). Themes were developed and reported in response to my research questions. 

Ethics Statement 

The ethics clearance required to complete this work was obtained in the following ways: 

o Human research ethics approval was obtained from GREB as a co-investigator on the EOSDN 

mathematics project. This ethics approval enabled me to collect artifacts and survey data from 

teachers within the EOSDN network and was also deemed sufficient for collecting interview and 

observation data from School Board #2. School Board #2 only required that I be included on the 

ethics approval for the EOSDN project in order to conduct research in their schools.  

o Human research ethics approval was obtained separately for School Board #1. This school board 

required an ethics application to be filed specifically for their board in addition to the one I had 

already filed to work with the EOSDN. 

Approval letters can be found in Appendix D.  
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Chapter 4 

Results 

The purpose of this dissertation was to explore how elementary school teachers’ approaches to 

mathematics assessment respond to the diverse groups of students in their classrooms. It was guided by 

the following two research questions:  

1. How do approaches to mathematics assessment compare across elementary school teachers? 

2. How do approaches to mathematics assessment within elementary school teachers adapt in 

response to diverse students? 

Regarding the first research question, I found that elementary school teachers approached 

mathematics as a distinctive context for assessment (Theme 1), and that they approached mathematics 

assessment with layers of external support (Theme 2). 

Regarding the second research question, I found that there were particular elements that 

elementary school teachers considered when adapting their assessment for diverse students in 

mathematics (Theme 3), and that these elements were more readily enacted in Kindergarten than in 

Grades 1-8 (Theme 4).  

Table 6 provides the reader with an overview of the heading structure used to organize the results 

in this chapter.  

Table 6.  

Graphic Organizer of Heading Structure used in Results Chapter 

Research Question 1: How do Approaches to Mathematics Assessment Compare Across Elementary 
School Teachers? 
Theme 1: Across elementary school teachers, mathematics was seen as a distinctive context for assessment 

This theme outlines how teachers approaches to assessment in this study were influenced by the extent to 
which mathematics teaching and learning had changed from when they were in school, and as such, had 
become a distinctive context for assessment in their classrooms. 
 Headings Subheadings 

 Confidence was essential  
  Confidence for students 
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  Confidence for teachers 
 Forming an assessment partnership with 

students was especially important 
 

  Tracking assessment progress together 
  Leveraging student interests 
  Accepting multiple ways to demonstrate learning 
 Ongoing observations and conversations 

were more important than graded products 
 

  The processes of mathematics were what mattered most 
Theme 2: Layers of Influence on Teachers’ Approaches to Mathematics Assessment 

This theme outlines the main supports and challenges that influenced teachers’ approaches to mathematics 
assessment in this study at the macro- (ministry and school board) and meso- (colleagues and parents) 
levels. 
 Headings Subheadings 

 Macro-level  
  Policy supports: The significance of the curriculum 
  Policy challenges: Living up to formative, summative 

and standardized assessment guidelines 
  Human resource supports: Mathematics coaches and 

external experts 
  Human resource challenges: Need for more in-classroom 

support 
  Funding Supports: Assessment tools and release time 
  Funding Challenges: Determining and responding to 

teachers’ needs 
 Meso-level  
  Colleague supports: Sharing expertise 
  Colleague challenges: School climate and isolation 
  Parents: Sharing expertise and building an assessment 

partnership 
Research Question 2: How do approaches to mathematics assessment within elementary school teachers 
adapt in response to diverse students? 
Theme 3. Approaching the assessment of diverse students in mathematics 

This theme outlines at a more granular level than Theme 1, the elements that teachers in this study 
considered when adapting their assessment strategies for diverse students at the micro- (i.e., classroom) 
level  
 Headings Subheadings 

 Learner profiles  
 Encourage multiple ways of demonstrating 

learning 
 

 Build confidence  
  For teachers 
  For students 
 Redefine success  
  Plan activities with student success in mind 
  Celebrate students’ mathematical thinking processes over 

their products 
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  Promote mistakes as essential for learning 
  Accept that some days will feel more successful than 

others 
 Plan lessons that explicitly consider the 

mathematics assessment of diverse 
students 

 

  Whole group 
  Small group 
  The curriculum 
  The classroom environment 
  Technology 
  Collect ongoing assessment information 
  Follow-up after collecting assessment information 
Theme 4. Differences in approaches to mathematics assessment between Kindergarten and Grades 1-8 

This theme outlines the ways in which teachers in this study described how approaching mathematics 
assessment in a way that responded to the needs of diverse students was more readily enacted in 
Kindergarten than in Grades 1-8.  
 Headings Subheadings 

 Benefits of assessing mathematics through 
play 

 

  Two-year program and two educators in the classroom 
  Learning through play deepened understanding and 

engagement  
  Learning through play facilitated the assessment of 

learning skills and problem-solving. 
  Reporting in Kindergarten encouraged assessment to be 

more formative 
  Spiralling the curriculum and integrating other subjects 

was more natural in Kindergarten 
 Challenges associated with assessing 

mathematics learning in Grades 1-8 
 

  More academic diversity and less time to get to know 
students 

  Mathematics ability connected to reading and writing 
ability 

  Higher focus on content coverage 
 

Explanation of Nomenclature used in This Chapter 

After each example drawn from one of my data sources, I used the following nomenclature to identify 

where the data came from:  

o data source [Interview (I), Observation (O), Survey (S), Artifact (A)] 
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o teacher number [1–14 for interview and observation data. There is no teacher number for survey 

and artifact data because the 14 teachers I recruited only participated in interviews and 

observations] 

o division [Kindergarten (K), Primary (P), Junior (J), Intermediate (I)] 

o row on corresponding worksheet in Excel 

For example, the nomenclature (OT4KR30) would code for: Observation data source, Teacher number 4, 

Kindergarten division, Row 30 on my observation data worksheet.  

Research Question 1: How do Approaches to Mathematics Assessment Compare Across 

Elementary School Teachers? 

Theme 1: Across Elementary School Teachers, Mathematics was Seen as a Distinctive Context for 

Assessment 

Teachers in this study remembered mathematics from their childhoods as a rigid subject where 

the teacher delivered a lesson, and then the students sat individually at their desks and practiced solving 

problems related to that lesson. “When I was younger, it was all about you sit down and you're given a 

sheet and you do different questions every single day, you don’t say a single word to anyone, and you 

stay at your desk” (IT3R12). However, now that they were teachers themselves, teachers in this study 

realized the extent to which mathematics teaching and learning had changed over the years, and how 

those changes would result in necessary, and significant, shifts in how they assessed students’ 

mathematics learning in their own classrooms. 

This theme, which describes how teachers in this study viewed mathematics as a distinctive 

context for assessment is divided into the following three sections: (a) confidence was essential, (b) 

forming an assessment partnership with students was especially important, and (c) ongoing observations 

and conversations were more important than graded products. 

The first section focuses on how teachers in this study came to recognize the essential role of 

confidence for both students and teachers to engage in mathematics learning and assessment. When the 
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teachers in this study were in school, mathematics ability was fixed, and if a student was confident in 

mathematics, it meant that they were getting the right answers and doing well on the tests. Now, teachers 

in this study had started to see that according to current research (e.g., Boaler, 2016) everyone was 

capable of growing their mathematics ability, and it was possible to be both confident in mathematics and 

make mistakes. 

The second section describes how teachers in this study came to appreciate the importance of 

forming assessment partnerships with students. When the teachers in this study were in school, they 

described how some of their mathematics teachers controlled both what the work was going to be, and 

how it was going to be assessed. Now the teacher and student were working together as assessment 

partners to encourage the integration of student interests, to support multiple ways of demonstrating 

learning, and to concurrently track assessment progress.  

The final section highlights the importance of emphasizing formative assessment (i.e., 

observations and conversations) rather than summative assessment to assess students’ mathematics 

progress. When the teachers in this study were in school, they described how mathematics was a subject 

that relied predominantly on summative tests and quizzes to assess student learning. Now formative 

assessments such as observations and conversations were essential for establishing where students were in 

their learning, for providing feedback, and for enabling both the student and teacher to focus in on the 

process of solving problems in mathematics. 

Confidence was Essential. Teachers in this study noticed that confidence was more critical in 

mathematics than it was in other subjects (e.g., IT13R45; SJR28). The importance of confidence 

contributed to making mathematics a distinctive context for assessment because without confidence, it 

was more difficult for students to engage with the material, and teachers were subsequently unable to 

assess their understanding of the material. Students were especially afraid of making mistakes and 

teachers had an especially hard time shaking the fixed mathematical mindset that they were exposed to 



 

64 

 

when they were in school. Teachers often found themselves having to build their own confidence as 

mathematics learners in order to feel self-assured and capable enough to help their students.  

Confidence for Students. Every learner profile (n=77) in my artifact data mentioned the 

importance of building the students’ confidence in mathematics. With increased confidence in their ability 

to do mathematics, students who “in the beginning approached new mathematics problems with a sense of 

helplessness”, became “more willing to persevere and keep trying different strategies" (APR23). Teachers 

in this study described how implementing formative assessment strategies helped build student 

confidence by providing frequent feedback that scaffolded student learning and helped them find success 

(e.g., IT6R15; SPR34). 

For students who were afraid to make mistakes, or got stuck in the middle of a problem, teachers 

described how it could be very difficult to get them to continue trying. “Mathematics tends to be an area 

where kids really need that push and encouragement to think they can do it (IT1PR23).” Confidence, and 

not ability, became the greater problem to overcome. With mathematics, “it's still that confidence in self 

to be able to do it. That's probably the biggest barrier for many of the students” (IT4JR69). Ongoing 

formative assessment (e.g., purposeful questioning that helped draw out the students’ thinking) and 

feedback highlighting their strengths, and clear attainable next steps helped students continue to feel 

capable of achieving success in mathematics. Ongoing formative assessment helped build self-assurance 

and prevent students from becoming frustrated and disengaging. Through conversations and observations 

teachers and students worked together to determine next steps that would help maintain positive feelings 

around mathematics. Sometimes the next step was to work collaboratively, and sometimes the next step 

was to work individually, but either way, ongoing formative assessment was necessary to figure that out. 

Low stakes, formative assessments aimed at working with the student to move their learning forward 

helped teachers build and maintain the confidence in students to continue trying. As long as the student 

was confident enough to engage with the material, it was possible to move their learning forward. Then 
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when they realized through formative assessments that their learning was moving forward, they became 

even more confident to keep going.  

Confidence for Teachers. The general view adopted by most teachers in this study about their 

experiences as childhood learners of mathematics, was that there was no way to become good at 

mathematics (i.e., fixed mindset). – “we were the generation where you know, I never really thought I 

could be good at math” (IT9JR11). One teacher articulated how it took her many years to shake the idea 

that she “simply wasn’t good at math” (IT14JR10). “I would usually mess up and make a simple mistake, 

and never understood it until many years later that I could have been pretty confident in math. I was just a 

little bit sloppy on my organization” (IT14JR11). It was important for teachers in this study to be 

sensitive to the ‘mathematics stories’ of both themselves and their students.  

One teacher explained how because “elementary school teachers have to be a jack of all trades, 

there are going to be some who are scared of teaching mathematics” (IT3PR28). However, this teacher 

also realized that they couldn’t be scared of teaching mathematics. Every teacher, actually at one point or 

another in their interview, talked about the importance of instilling a growth mindset in their students. 

However, they also realized that in order for them to help their students develop a growth mindset, they 

would have to be able to model a growth mindset. And before they would be able to model a growth 

mindset, they would need to have developed a growth mindset themselves. How they felt about their own 

ability in mathematics, would inevitably come through in conversations with students, parents and 

colleagues. In other words, there was no getting away from having to “really believe themselves to be 

mathematics learners” in order to present students with a “positive mindset for success” (APR16).  

Forming an Assessment Partnership with Students was Especially Important. Teachers in 

this study formed assessment partnerships in mathematics with students by (a) tracking assessment 

progress together; (b) leveraging student interests and (c) encouraging multiple ways to demonstrate 

learning. 
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Tracking Assessment Progress Together. With both the student and teacher tracking the 

student’s progress, teachers were able to more effectively “narrow in on what needed to be done to 

support the student” (SPR56), and then subsequently help “move the student forward in their 

understanding of the concepts” (IT3PR68). During my observations in a kindergarten class, the teacher 

encouraged the students to take pictures of their learning on the iPad to show their parents at home 

through the teacher’s online portal (OT8R12). Another teacher spoke in her interview about the benefits 

of her students sharing in the responsibility for documenting their own learning. “They're responsible too 

for documenting their learning...then they know in their play, okay, I've got to be doing something here 

that I'm going to write about or talk about” (IT5KR15). Students had to think about what they were doing 

in order to be able to document it effectively. And the more diligently they worked to document their 

learning, the more learning progress they would be able to show. Tracking assessment progress together 

built a partnership between the student and teachers because the teacher was no longer the only one 

making decisions about what students knew. The student was also becoming equipped with the skills to 

understand their goals for learning, track their progress toward those goals and share in the responsibility 

for reaching them. Students were reflecting on their own thinking, answers, and explanations. Like 

business partners who shared both the assets and liabilities of their business, students and teachers acting 

as assessment partners were able to share both the successes and challenges of the student’s learning 

progress. This relationship dispersed the burden of determining next steps for overcoming challenges. 

Neither the student nor the teacher was alone in the process. They were working together to close the gap 

between where the students were and where they were trying to be. By engaging in tracking their own 

assessment progress, students were able to see themselves improve, and ultimately be successful at 

solving problems that were beyond what they initially thought was possible.  

Leveraging Student Interests. As teachers began focusing more on seeing students as learning 

partners, mathematics became less about telling students what to do or what to learn, and more about 

leveraging students’ interests. One teacher explained how engaging students’ interests was important 
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because “there’s no point of 21 [students] sitting down and looking at the inside of an apple if they don’t 

want to” (IT5KR26). Other teachers voiced in their interviews, how they made connections between 

mathematics and sewing (IT12KR28), farming (IT9J37), arctic habitats (IT10K19), and gardening 

(IT2P22) and then found ways to pull the mathematics out of those interests. During my observations, a 

Grade 5/6 teacher leveraged student interests using Minecraft, which many of his students had expressed 

an interest in bringing into the classroom. He consulted his students as experts to help him design 

questions that would work well with the game because “they’re the ones that know more about it” 

(OT9JR20). Making connections to student interests, or lived experiences, gave students an intrinsic 

reason for doing the tasks. Making students partners in the lesson planning process, gave them a sense of 

ownership and they wanted to learn more. They were also more interested in helping teachers assess their 

learning progress because they were keen to demonstrate what they had learned. Once students were 

interested and engaged in doing a task, the teacher was free to observe them and have conversations with 

them to gauge their understanding.  

Accepting Multiple Ways of Demonstrating Learning. When teachers in this study explained 

that there were a number of equally valid ways to approach, solve, and talk about mathematics problems 

it also helped form an assessment partnership with students. “When I first started teaching, it was you 

know, very prescribed - this is what you do at this center, and now it's very open-ended - depending on 

where the student is and where they can enter in” (IT2PR15). In a teacher learning artifact, a teacher 

described how creating an environment “where kids kind of come to their own understanding rather than 

[teachers] delivering the information” (AJR16) created enriching opportunities for both teacher and 

student growth. Two teachers noted in their interviews how, “if we don't give them one way to show how 

they know, they give us so much” (IT12KR17) and “if [they] come up with a way that makes sense, even 

if I'm not comfortable with that way, it’s okay” (IT11KR49). What was important was that the students 

were encouraged to continue articulating their thinking, regardless of whether the teacher initially 

understood their methods or not. “I don't always see in my mind how they might be thinking about 
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solving a mathematics problem, but I feel pretty open to hearing them explain what they're doing and not 

automatically dismissing it because it's not the way that I'm used to thinking about it” (IT4JR38).  

Accepting multiple representations encouraged students to think outside the box and use their 

higher order thinking and problem-solving skills. This subsequently increased engagement and led to 

stronger assessment results. Students saw their teacher as a partner in their learning, who was interested in 

what they thought, regardless of if they had the right answer, or followed a process that was the same as 

other students’. 

Ongoing Observations and Conversations Were More Important Than Graded Products 

Teachers in this study explained that another way mathematics was a distinctive context for 

assessment was that classroom assessment in mathematics had changed over the years from relying 

primarily on graded tests and quizzes (i.e., summative assessment products delivered at the end of a 

period of learning) to more observations and conversations (i.e., formative assessment strategies delivered 

during periods of learning). Across all data sources, teachers explained how formative assessments (coded 

106 times), and more specifically conversations (coded 95 times) and observations (66), were more 

important in their practice than summative assessments (15) or products (23).  

I observed every teacher in my study using conversations and observations multiple times (e.g., 

OT7JR12, OT13KR20). Teachers were moving around the classroom, asking and rephrasing questions, 

and performing ongoing check-ins to get an understanding of how students were solving problems. They 

were “listening to students thinking more,” and “talking to students in order to capture what they know 

and can do” (IT4JR12). It was clear that getting the correct answer was less important than persevering 

and communicating their thinking. 

Assessment was seen as “more of a collection of things to form where we need to go” (IT2PR15), 

and “not just what they can accurately represent on a piece of paper” (SJR61).  “At the start of my career, 

I relied more on pen and pencil type of tasks, from pop-up quizzes to final tests. Over the years those have 

been greatly decreased and now most of it is on ongoing” (IT4JR18). Summative assessments, such as 
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tests were viewed as “stressful for anyone and not a real-life situation” (SPR34). Assessment had to be 

frequent, varied, and analyzed as a compilation of evidence. “[Assessment] is throughout the unit, 

because one piece in isolation isn't going to tell me anything” (IT14JR15). Additional details regarding 

how ongoing formative assessment actually played out in teachers’ classrooms for diverse students can be 

found in Theme 3. 

The Processes of Mathematics Were What Mattered Most. Observations and conversations 

shifted the focus of assessment from the product to the process. Teachers in this study saw value in the 

processes of mathematics (e.g., thinking, problem-solving, and understanding), more than the product 

(i.e., the answer). Focusing on the process changed how they assessed their students because it meant that 

there were many more frequent opportunities to assess where the students were in their learning and to 

have conversations about where to go next. This was a shift from what mathematics teaching and learning 

looked like when the teachers in this study were in school. 

Teachers in this study noted that the focus of mathematics instruction in today’s classrooms had 

moved from “pen and paper, towards building or doing” (SKR25) and “there's a great deal more focus on 

problem solving and understanding how things work” (SPR17). Mathematics classrooms have become 

more active with teachers using a variety of groupings (e.g., whole group, small group, individual), and 

teaching strategies (e.g., number talks, guided practice) to support their students’ learning. One teacher 

described how her students “...would be on the floor. They would be at their desks. They would be doing 

it on big paper...so, depending on where we are in the lesson, depending on what we're teaching, you 

would probably generally see a busy classroom” (IT9JR8).  

This description of today’s mathematics classroom –– as an active, collaborative space, focused 

on the process of mathematics –– was corroborated by my observations and artifacts. The lessons I 

watched were generally set up in 3-parts with the whole group coming together at the beginning and end 

of the lesson (for ‘minds on’ and ‘consolidation’) and a focus on collaborative problem-solving in 

between. For example, at the beginning of a lesson on surface area in a Grade 5/6 class, the teacher had 
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the whole group come together on the carpet while she modeled how to construct a net and calculate the 

surface area of a triangular prism. Then in partners, students were given chart paper and one of four 

problems to work on for the next 30 minutes (collaborative problem-solving). Finally, the whole group 

came back together at the end of the lesson to talk about what they found easy and what they found 

difficult about their task (OT7JR15). In the examples of student work artifacts I collected (n=84), the 

comments and next steps that teachers identified were also focused on the process of student work with 

the aim of moving student learning forward, not on evaluating their work (e.g., AJR30, AIR43). Teachers 

were paying more attention to how their students solved problems rather than simply whether they solved 

them correctly or not.  

Focusing on the process allowed both the student and teacher to have more frequent formative 

assessment check points. At each of these check points, the process could be described and revised. 

Focusing on the process gave students more frequent opportunities to communicate their thinking and 

discuss next steps in partnership with their teacher or peers. They were continuously thinking about the 

formative assessment feedback cycle of where they were going, where they were now, and how they were 

going to get where they wanted to be. 

Teachers in this study explained how while their classrooms were predominantly active and 

collaborative, they still tended to use paper and pencil tasks for practice and skill-building, and they did 

this more in mathematics than in other subjects. “Sitting down and giving questions where they can 

reinforce what they're working on and doing it quietly has a place too” (SJR14). Repetition and revisiting 

were emphasized in mathematics as necessary to solidify concepts into memory for easier retrieval, and 

also “as a confidence builder” (IT4JR72). For example, some teachers saw value in having students 

practice writing out their multiplication tables because “if they knew those mathematics facts, at least 

that's something that we’d have that's solid, that they can use to help them with the other questions” 

(IT4JR73).  
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Teachers also thought that paper and pencil tasks were necessary to prepare students for future 

grades. One kindergarten teacher said, “I don’t want to get myself in trouble, but there's a structured 

mathematics table” (IT13KR8) and another added that “there has to be some of that structure too because 

when they move on to grade 1...and you're sitting at a desk all day, some of them won't be able to handle 

it” (IT8KR17). This sentiment was echoed by teachers in older grades. A Grade 7/8 teacher I interviewed 

explained how “textbook work has a place, especially for my grade 8’s, who are going to grade nine next 

year. That’s what they're going to see a lot of the time when [they] get to high school. It'll be textbook 

work for a lot of them, especially going into academic” (IT6IR23). 

Theme 2: Layers of Influence on Teachers’ Approaches to Mathematics Assessment 

Teachers in this study described multiple levels of influence on their approaches to mathematics 

assessment. At the macro-level, teachers were supported most by (a) policy resources such as the 

curriculum, (b) human resources such as mathematics coaches, and (c) direct funding for release time, 

purchasing diagnostic assessment tools, and purchasing iPads for documenting assessment information. 

However, each of those macro-level supports also brought challenges. The main challenges teachers faced 

at the macro level were being able to simultaneously implement both formative, summative, and 

standardized assessment guidelines, having enough in-classroom support, and having input over what to 

do with funding allocations. At the meso-level, teachers described how (a) colleagues and (b) parents 

were essential in supporting their mathematics assessment practices. Establishing a personal connection, 

seeing the other teacher as an expert, and having opportunities to connect on a regular basis were 

important for developing supportive relationships with colleagues. Partnerships with parents happened 

most effectively when teachers shared their expertise around why mathematics teaching and learning had 

changed, introduced parents to the benefits of having a growth mindset in mathematics, and encouraged 

parents to become active participants in their child’s mathematics learning and assessment. 

Macro-Level. Every teacher interviewed mentioned the Ontario Ministry of Education and/or 

school board level initiatives as supporting their mathematics teaching and assessment practices. They 
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also mentioned how this level of support may be higher in mathematics than in other subjects given the 

increased emphasis on supporting mathematics teaching and learning in the province (OME, 2016d). For 

example, one teacher articulated how compared to other subjects, “there is a stronger focus on 

mathematics I feel like because that's what’s coming down from above” (SKR36). At the Ministry and 

School Board level, the supports mentioned most often were policy resources (coded 27 times), human 

resources (coded 23 times) (e.g., mathematics coaches), and direct funding to establish supports and 

purchase resources for their schools (coded 20 times). 

Policy Supports: The Significance of the Curriculum. In terms of policy guidelines, Ontario 

Ministry of Education documents such as the Guides to Effective Instruction in Mathematics, Growing 

Success, and the The Ontario Curriculum, Grades 1–8: Mathematics (subsequently referred to as ‘the 

curriculum’) were all mentioned as key resources for supporting teachers’ approaches to assessment in 

mathematics. The curriculum in particular was highlighted by every teacher as being essential to their 

success. “It's not the textbook anymore, it’s the curriculum. I always go back to my curriculum” 

(IT3PR34). Teachers were using the curriculum to guide “what [students] should have done, what they 

should be doing and what they're going to do (IT9JR25).” They were also using it for lesson planning 

ideas. “The curriculum has some good example questions in there for how I am going to approach this 

[specific] expectation” (SPR48).  

The teachers in this study were doing more than simply referring to the curriculum when needed. 

They saw value in really taking the time to learn it. One teacher explained how, “you have to know the 

curriculum to not be driven by it (IT4JR62).” Planning lessons and activities that targeted multiple 

expectations and made meaningful connections across strands became less stressful the more teachers 

learned the curriculum over their teaching careers. 

Policy Challenges: Living up to Formative, Summative, and Standardized Assessment 

Guidelines. The main challenge described by teachers regarding policy guidelines was that some of the 

strategies emphasized in those resources were difficult, if not impossible, to implement effectively within 
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the current system. In particular, teachers in this study described frustrations around using primarily 

formative assessment strategies in their classrooms, as directed by documents such as Growing Success 

(OME, 2010a), but then still having to assign their students grades based on summative assessments. 

Teachers explained how if they were doing formative assessment well, they “should be able to predict 

how well students should do on a test before the test” (IT4JR18). “Unit tests just seem to be putting 

pressure to gain knowledge that I already know” (IT7JR52). “If I have a question about someone and I 

need an opportunity to capture more information, I can take that person out or work with them in a small 

group” (SKR65).  

Teachers in this study wanted their assessment practices to be primarily (if not exclusively) 

formative and individualized for each student. However, they were struggling to implement those desired 

practices in a system that required assigning a value, or grade, to student work for reporting purposes. In a 

survey response, one teacher described her conceptual struggle with formative vs. summative assessment 

in the following way: “I can give a written test and I can look at somebody and they might get two out of 

ten. But the day before, when we were doing collaborative work on a piece of paper, they had figured out 

the whole question and showed me exactly how to do it (SJR17)”. In this case, the summative assessment 

did not give the teacher any additional information, and in fact, it ended up contradicting information that 

she already knew. She, like many other teachers in this study, felt caught in a system that, on one hand, 

emphasized the effectiveness of formative over summative assessment, and on the other hand, still forced 

them to evaluate individual pieces of work at single points in time. 

While classroom assessment was the focus of this study, assessment for accountability through 

standardized testing was still brought up in my interviews as another significant point of tension with 

policy. Teachers in this study were trying to minimize the amount of paper and pencil testing they were 

doing, in order to fulfill their formative assessment responsibilities. Yet, they felt like they still had to use 

summative paper and pencil assessments, because their students would have to write an important paper 

and pencil mathematics test twice in their elementary school career – once in Grade 3 and again in Grade 
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6. One teacher explained how “my paper pencil tests have been minimal, unless we’re reviewing for 

EQAO which you know, unfortunately for the grade 6’s that's precisely what we have to do. It has to be 

an hour paper and pencil task because that's what they're going to get for six days straight” (IT9JR28). 

Another teacher cautioned against the use of summative assessment and standardized testing data because 

they both only provide information on what that student knows and can do on a single day, at a single 

point in time. “I don't appreciate standardized testing. I don't agree with the snapshot – if I see that 

somebody's struggling with something or maybe needs to come back to it, I’m sure to offer those 

opportunities through formative assessment” (IT12KR28). 

Human Resource Supports: Mathematics Coaches and External Experts. In addition to policy 

resources, teachers also described how human resources from the school board and ministry had also been 

valuable sources of support. “Attending workshops with external experts has given me so many ideas to 

bring back and share with my colleagues and students” (SKR9). “We have some mathematics coaches 

who are in the school constantly, like multiple times a week and so you can pick their brains...there’s a 

good network there” (IT7JR37). Mathematics coaches were in teachers’ schools to offer their expertise, 

and teachers were taking them up on it. This sentiment was corroborated by my observations in schools. 

Board-level mathematics coaches were in the schools often enough (sometimes monthly, sometimes 

multiple times a week) to build relationships, or networks, with the teachers in the schools. Whether they 

were engaged in one-on-one conversations with individual teachers, co-planning and implementing 

lessons in teachers’ classrooms, or working with multiple teachers at the same time, the sentiment coming 

from all sides was always one of mutual respect and appreciation. One teacher, during our debrief after an 

observation, described the initiation of a formal Professional Learning Community (PLC) in her school. 

This was a process that she was not familiar with, and she was thankful that there had been “people from 

the school board that came in and guided us through the whole process” (IT10KR64). Then, once the 

members of the PLC were comfortable organizing and leading sessions themselves, the mathematics 

coaches from the school board took a back seat and the sessions were run primarily by the PLC. 
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Human Resource Challenges: Need for More In-Classroom Support. Every teacher interviewed 

in this study described how they could use more human resource support in their classrooms. “I feel like 

we're pretty well supported. But yeah, it would be nice if there was some way to have a few more adults 

in the room” (IT14JR68). Despite “floating around constantly” (IT14JR67) trying to capture as much 

assessment information as possible, teachers worried that they were still missing valuable opportunities to 

observe, and have conversations with, their students. “The biggest challenge is to balance when you’re so 

focused with someone and you know that exciting moment’s coming but at the same time, you know, 

there's still so much going on” (IT8KR68). “There's always someone needing something or wanting to 

ask a question...and so you're trying to do this, but there's still all this going on around the room” 

(IT2PR69). Teachers felt guilty for not getting around to every student and were also worried that 

students would stop sharing their work if they didn’t feel heard. “The students don’t know...they just want 

to share something or they need help” (IT8KR69). It didn’t necessarily matter who they told, they just 

wanted the support of an adult in the room.  

To get around to each student – to “find the time to just focus on them” (IT3PR58) – every 

teacher in this study described how they could use more frequent and reliable human resource support in 

their classrooms. “The biggest piece is not having consistent resource support” (IT13KR45). “It's just 

manpower to get to physically work with a small group, whatever their needs happen to be” (IT1PR65). 

“Even having another teacher in the room or having a resource teacher to support the needs so that I can 

work with students who might be struggling...” (IT6IR51). There was no consensus on specifically how 

much more manpower would be ideal, but Kindergarten teachers, who did have another adult in the room 

(i.e., the ECE), still described that they needed more. “I'm so lucky with Harriett, but there are still 24 

kids in the room” (IT2KR79). Even with technology to streamline, and speed up documentation, “there 

are not enough of us to go around” (IT5KR45). “We're documenting, we're using technology to record 

what they're saying, we’re taking pictures, we’re spending time talking to them. But there just aren't 

enough hands, there aren’t enough eyes. We’re always missing something” (IT12KR62). 
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During my observations I saw first-hand how helpful it was to have more than one adult in the 

classroom. Whether it was a community volunteer (OT13R12), a grandparent of a student (OT12R17), or 

an upper year student who wanted to start tutoring mathematics (OT3R26), just having another person in 

the room took pressure off the teacher to try and do it all. The teacher could ask this extra person to run a 

mathematics center (OT3R28) or help with a task (e.g., cutting fabric, OT12R23) to free the teacher up to 

collect assessment information from other students. 

Funding Supports: Assessment Tools & Release Time. Funding beyond the school level was 

essential for teachers to be able to more effectively formatively assess their students in the classroom, and 

to be able to collaborate with other teachers about assessment outside the classroom. More specifically, 

funding allowed schools to buy diagnostic assessment tools that helped them establish the essential 

formative assessment information of where their students currently were, so they could more effectively 

help them get to where they wanted to be. Funding enabled schools to purchase technology such as iPads 

which significantly increased their (and their students’) efficiency and effectiveness in documenting 

formative assessment information. Finally, funding provided teachers with indispensable release time to 

talk to other teachers about assessment and to build their own confidence in assessing their students in 

their classrooms. 

Funding was mentioned by more than half of the teachers interviewed in this study as being 

beneficial for purchasing the PRIME diagnostic assessment (for more on PRIME, see 

http://www.prime.nelson.com). This assessment was purchased by one of the two school boards in this 

study. It was administered to all students in the school at the beginning of the year, and teachers described 

it as providing a powerful opportunity to “kind of see where [students] were in their mathematics thinking 

rather than their output” (IT14JR32). It was also a chance for students and teachers to work together to 

improve students’ confidence and learning in mathematics. Based on the assessment results, “students 

were split into phase groups, we picked a focus, and got off to work” (IT2PR25). Because students were 

organized by “phase” rather than grade, students were also given an opportunity to form relationships 
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with peers from other grades. “I might have kids from grade three to grade six all in the same group. And 

we’re working on a skill that's going to help them get the understanding to bump up to the next phase” 

(IT14JR36). Phase-groups would meet on a regular basis throughout the year to work on particular skills 

or concepts that each student in that phase, regardless of grade, needed at that particular point in time. We 

would work in “small groups for 40 minutes every Tuesday according to the phase. And they loved those 

because we had five educators, so it was mixed grouping, and we went to a different spot in the school” 

(IT13KR40). Teachers described that students appreciated the opportunity to work consistently with a 

variety of teachers, a variety of students, and in a variety of locations in the school. Teachers appreciated 

spending time with students from other classes, and having other teachers spend time with their students. 

“It was nice to hear feedback from other teachers” (IT13KR57). “I can kind of have [other teachers] see 

where my students are at too. It's just not me assessing...it goes going beyond me” (IT2PR32). 

Ministry and Board-level funding was also described as essential for purchasing technology such 

as iPads (coded 22 times by 10 teachers), to document students’ mathematics assessment information. No 

teacher mentioned technology as a barrier to collecting assessment information. iPads allowed teachers to 

document faster and with increased quality than using paper/pencil. One teacher described how “the odd 

time I'll do a checklist but that gets overwhelming and I find that OneNote [software] is the best tool in 

the whole world” (SPR28). “I just find it so much easier to track now...I can go through and I can be like, 

yeah, they totally explored adding and subtracting through money” (IT4JR76). Capturing learning 

through photos and videos gave everyone involved (teachers, students, parents) a more complete 

representation of each student’s learning because they could “see the learning instead of trying to paint a 

picture in [their] head from words on paper” (IT1PR54). 

The use of technology also enabled students and other educators in the room (e.g., ECEs) to 

“share responsibility for documenting assessment information” (SKR81). This created a larger pool of 

evidence to draw from for making decisions about where a student was, and where they were going, in 

their mathematics learning. Because the same platform (e.g., OneNote) could be used concurrently on 
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multiple devices, technology also made it easier to keep consistent documentation between users. “The 

ECE in the room, she's on the iPad, so while I'm teaching, she's documenting, and when I have prep 

teachers come in, they also use this as their assessment tool...” (IT10KR68). 

Teachers in this study also explained how the funds allocated to purchasing technology had been 

helpful in terms of streamlining communication with parents. Apps like OneNote, FreshGrade, and 

TEAMS were used consistently to share information with parents, often in real-time. One teacher 

described it as “kind of like Facebook for parents” (IT5KR17). “This is where we share our learning with 

each other. I share my OneNote and [they] are able to go in and see [their child’s] profile. So, it's really a 

way to reach everybody” (SPR29). 

In addition to enabling schools to purchase tools for facilitating assessment in their teachers’ 

classrooms, funding from the ministry and school boards was also essential in providing teachers with 

release time to engage in collaborative learning. Without funding for release time from the ministry or 

school board, teachers in this study described how they would have missed out on some valuable learning 

opportunities. “One thing that has helped immensely is the Ministry of Education granting us that money 

for that PLC where once or twice a month we meet as a grade-level team” (IT13KR57). Another teacher, 

in describing her first few years teaching kindergarten, explained that “without funding for release time, I 

wouldn’t have had the time or wouldn't have been comfortable trying to learn this on my own” 

(IT10KR64). This teacher was thankful for the opportunity to share ideas, successes, and uncertainties 

about play-based learning in Kindergarten with other teachers.  

Funding Challenges: Determining and Responding to Teachers’ Needs. Funding allocations 

from the Ministry or School Board were most valuable when teachers felt like they had some ownership 

over what to do with the money. “I've been in schools where it's very directed...where professional 

learning communities and collaborative projects are voluntold, and it has a very different impact than 

when we approach and say this is what we want to do.” (IT2PR97). Teachers in this study appreciated, 

and were more likely to be invested, in initiatives where they had a role in the decision-making process. 
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They suggested future models of support that enabled greater autonomy by teachers in the use of financial 

resources allocated for professional development.  

Meso-Level. At school, teachers spoke about the importance of receiving assessment ideas from 

other teachers and sharing their own assessment experiences (both successes and challenges) with other 

teachers. The principal was described as an essential support in modeling and encouraging these 

conversations to happen. In the community, teachers described how they worked at forming assessment 

partnerships with parents by explicitly establishing their expertise, and then sharing their ideas, 

particularly around the benefits of establishing a growth mindset and implementing formative assessment 

practices.  

Colleague Supports: Sharing Expertise. Teachers spoke passionately about the support they 

received directly from colleagues [(e.g., principals (coded 21 times), and other teachers (35)] who worked 

at their school. In fact, these colleagues were mentioned more often than anything else when teachers 

were describing positive influences on their mathematics assessment practices (colleague support was 

mentioned by all 14 teachers in their interviews). “I find colleagues are the best choice hands down” 

(IT5KR41). “I’ve started doing more co-teaching with colleagues...this has helped all of us with 

assessment because we get to share and build on the observations and conversations we are all having 

with students” (SJR40).  

One teacher, in her interview, described how every teacher, regardless of experience level, had 

wisdom to share. “Even if you have a colleague who is brand-new, they might have some neat way of 

teaching that you never thought of...and then you have a colleague who's been working for 20 years and 

they also have a whole bunch of ways to do things” (IT3PR35). From conversations with colleagues that 

were “often on-the-fly” (IT9JR25) “you might be able to tweak your information or they might give you a 

suggestion for something that you found you were having difficulty with” (IT5KR30). In addition to 

receiving information from other teachers, teachers in this study were also eager to share their own 

experiences. Sharing became a form of support for teachers. It’s exciting to share “when something 
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happens that we think is spectacular” (IT9JR25). In an observation debrief, one teacher described how she 

loved having the opportunity to share how her kindergarten students were exploring and learning through 

play. “If you don't have this little box to fill in, their kind of exploding, you know? They’re just wild...and 

I think wow, you’re only five, or you’re only six...” (OT12KR41). Teachers were excited about what was 

going on in their classrooms and sharing those experiences with other educators was a powerful and 

positive experience.  

The role of the principal was also highlighted in this study as providing opportunities for sharing 

and distributing information among teachers within a school. “We can’t teach in silos and the principal is 

a central form of support” (AJR40). In terms of supporting professional learning in mathematics 

assessment, one teacher described her principal in the following way: “What stuck with me was that she 

was always doing professional reading and she would always be like, oh, I just read this book. And we 

would almost have like little book clubs and we would be talking about it and trying things in my 

classroom” (IT2PR86).  

Colleague Challenges: School Climate and Isolation. Teachers in this study described how 

conversations with colleagues could either be supported, or hindered, by the school climate. “I worked 

with staff and school communities that were very resistant to have people in, very resistant to change” 

(IT2PR90). While there would be pockets of individual teachers sharing experiences with each other, it 

was difficult to get any real traction or spreading of ideas in a school climate that felt closed and isolated. 

“When I first came to this school, it was very much you did your own thing in your own classroom and 

people didn't see the value of collaborative thinking or working together” (IT4JR84). Another teacher 

explained how in her previous school “...they would have thought a project from kindergarten to grade 

eight was ridiculous. Why would I take the time out of my day, to work with kids in someone else's 

class?” (IT2PR80). 

There was also a sense with some teachers that they were being evaluated or judged by sharing 

their ideas and opinions with others. “I think a lot of people think it's like an evaluation of themselves, 
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which we as teachers are always very reflective and critical of ourselves” (IT8KR70). It was only when 

teachers put aside their fears of being evaluated that they were truly able to take advantage of “working 

with a whole group of teachers...to have feedback about you know, I'm really struggling with this...I don't 

know what to do with this kid...do you have any ideas?” (SPR16). Moving beyond an evaluative 

orientation of teacher performance to a learning orientation was necessary for supporting growth and 

development, and it really took a whole-school effort, “where everyone was consistent and reliable for it 

to work” (IT11KR59). 

Finally, in order for colleague relationships to be beneficial, teachers in this study described how 

there had to be a personal connection and a belief that they had something to offer the other person. One 

teacher in this study explained how she had a personal connection with the teacher next door, but neither 

teacher felt confident implementing the Kindergarten program, so they couldn’t fully benefit from that 

connection. “They needed someone to move down to Kindergarten when it became full day, and I was 

just kind of thrown into it. Julie had been doing it next door, but she was changing too or trying to change 

with the movement” (IT13KR37). Neither teacher in this case felt like they could offer much to the other 

teacher by way of advice or ideas because they were both new to the Kindergarten program. 

Parents: Sharing Expertise and Building an Assessment Partnership. In Theme 1 (Mathematics 

as a Distinctive Context for Assessment), I described how mathematics classrooms were different today 

than they were when teachers were in school. This was also true for parents. Every teacher in this study 

described how changes to mathematics teaching and learning could be difficult for parents to understand 

and accept. Rows of desks where they remembered working quietly by themselves had been replaced by 

tables where children were encouraged to work collaboratively. Summative assessments, like tests, that 

parents were used to, had been greatly reduced in favor of formative practices, like observations and 

conversations. 

The mindset around mathematics teaching and learning had also changed. Teachers described 

how important it was to educate parents on the benefits of a growth mindset in mathematics. “That's one 
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of our challenges...how can we support our parents to know that [they] might have had a terrible time 

with mathematics, but that doesn’t mean their child has to” (IT14JR56). “If when you meet the parents, 

they say in front of the child that they were never good at mathematics, of course, [their child’s] not going 

to be good at mathematics” (IT10KR49). That student will think “my mom can't do mathematics and 

that's why I can't” (IT11KR44). “If the mom is saying well, don't worry, I had a hard time with 

mathematics too...it's normal for us, then that’s self-defeating talk even though it's not meant to be” 

(IT4JR68). Because children often model themselves after their parents, if a parent thought they couldn’t 

do something, the child would be more likely to think they couldn’t do it either. And teachers in this study 

described how that wasn’t helpful. “As soon as the word ‘can't’ comes in, there's no working with that 

word” (IT11KR46). “At the open house for my parents in grade 8, I say don't tell your kids that you're not 

a math person. Don't tell them that you're not good at math. Don't tell them that math is the most 

frustrating thing on earth” (IT6IR42). Describing mathematics, and being ‘good at mathematics,’ with a 

fixed and static mindset made children who weren’t instantly ‘good at mathematics’ or who came from 

parents who weren’t ‘good at mathematics’ feel like it would be a waste of time to even try.  

While parents’ traditional views around mathematics assessment and mindset were challenging, 

teachers in this study described how they saw those views as an opportunity to educate and better 

communicate their teaching approaches. When confronted with a question from parents, rather than 

shying away from it, or getting defensive, they responded confidently and professionally as the 

pedagogical expert in the room. “Why aren't their chairs and desks?...because I’ve done my research, you 

know, I read a lot and I've seen flexible seating and the benefits of it” (IT3PR26). “Why aren't they 

learning about apples in September and pumpkins in October? Because we're learning what they want to 

learn – we’re following their lead” (IT12KR56). Students were moving around their classrooms, 

exploring and inquiring, and were engaged more in their learning because their individual interests were 

being encouraged and celebrated. “I tell parents to step back and think...they're four, their five. Some of 

them are only three. Focusing on the developmental and social piece is totally what the world needs right 
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now” (IT10KR33). “We’re not preparing them for Grade 1, we’re preparing them for life” (IT13KR35). 

The teachers in this study acknowledged that sometimes they had knowledge that parents didn’t have, and 

that it was their responsibility to share that knowledge. 

Teachers described how, for them, because formative assessment had become the norm, they 

were comfortable just “going along and observing [students] and thinking ok, they’ve got that, I’m 

happy” (IT4JR27). But for parents, the idea of formative assessment was new, and generally 

uncomfortable. Summative assessment was what parents primarily experienced with mathematics in 

school and what they were used to. “It’s how parents were taught, and it's very easy to quantify 

something, and it sends a very strong message very quickly” (IT7JR21). “Today our focus is more on 

qualitative assessment but when I was a student [it was] more quantitative, it was about marks and a 

number and a score, and it's very easy to get fixated on that” (SPR29). To help parents move away from 

this focus on summative assessment, teachers in this study described how it was important for them to 

bring parents in as partners in providing feedback and deciding on next steps. Then, parents, like teachers, 

would start to recognize that “...qualitative and descriptive feedback is far more informative” (SJR32), 

and that observations and conversations allow us to talk about the details of “what [their child] is doing as 

opposed to an assessment like a test” (IT2PR32). 

During and observation debrief, one of my Kindergarten teacher participants described how she 

built a formative assessment partnership with a parent when she took the time to “share some of the 

activities with her and show her how we were adapting them for [her son]” (OT13KR50). “She hopped on 

board, and she was like, can I borrow some Cuisenaire rods to just play with them at home with him and 

talk about shape and size?” (OT13KR51). Teachers in this study were talking about next steps with 

parents in terms of both what the teacher could do at school as well as what the parent could do at home. 

“This is what we need to work on next, and this is what we're going to do at school and you can do this at 

home as well” (IT10KR44).  
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I also had the opportunity during my observations to see first-hand how teachers were 

communicating with parents and showing them their children’s learning throughout the day. One teacher 

in particular showed me how she had a folder set up on her iPad for each student, and then as they took 

photos or videos of key pieces of learning for the day, they would send those home for parents to see. 

Parents would also send in photos from home of the child’s mathematics learning (OT5KR34). It was 

refreshing and uplifting to see how this bridge could actually be formed between the school and the home, 

all in the interest of supporting the child’s development and mathematics learning.  

There were challenges to getting ‘buy in’ from parents, but ultimately teachers in this study 

expressed that parents wanted to be included as partners in their child’s mathematics learning and 

assessment. The seven Kindergarten teachers in this study described how they found it particularly 

difficult to get parents to buy into the new play-based program. “When you say play-based learning, 

people hear play, and they don't hear based-learning” (IT10KR20). But then once we actually get 

“documentation, and send things home to parents, they see, yeah, you’re right...there is learning in that 

play” (IT11KR39). “There is good, rich stuff in there” (SKR17). This meant having parents become part 

of their child’s classroom, either physically or virtually, to see the learning happen. Teachers could 

continue to describe the benefits of developing a growth mindset in mathematics, and working in an open 

and flexible mathematics classroom, but nothing compared to parents actually seeing the learning and 

assessment happen. “They still need proof” (IT4JR25).“They have to actually be able to see it to believe 

in it” (IT11KR39). “Parents want to be able to see the skill. They don’t necessarily need a test but [they] 

do need to either have written notes or a video or things like that that I can show them” (IT9JR40). In an 

observation debrief, one kindergarten teacher explained how she “had a lot of pushback from parents at 

the start, but now I've gained their trust because they're seeing it” (OT5KR26). Parents were seeing the 

connections between their children developing a growth mindset, being willing to tackle problems in 

mathematics class, and then being assessed in a way that put student thinking at the forefront. 
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Summary of Research Question One 

Research question one: How do approaches to mathematics assessment compare across 

elementary school teachers?  

Elementary school teachers approached mathematics as a distinctive context for assessment 

(Theme 1), and they approached it with layers of external support (Theme 2). 

Theme 1: Teachers in this study described how mathematics was a distinctive context for 

assessment because of the extent to which mathematics teaching and learning had changed over the years 

relative to other subjects - resulting in necessary, and significant, shifts from how teachers had 

traditionally been assessing their students’ mathematics learning. For example, confidence building in 

mathematics was now seen an essential consideration for both students and teachers. Forming a teaching, 

learning, and assessment partnership with students in mathematics had become increasingly important 

where traditionally mathematics classrooms had been predominately teacher-led. Teachers in this study 

formed assessment partnerships with students by (a) tracking assessment progress together; (b) leveraging 

student interests, and (c) encouraging multiple ways to demonstrate learning. Finally, teachers in this 

study described how it was more important for them to collect ongoing observation and conversation data 

from students focused on the processes of math rather than accumulating graded products. 

Theme 2: Teachers’ approaches to mathematics assessment were influenced at the macro-level 

(i.e., ministry and school board) as well as the meso-level (i.e., colleagues and parents). At the macro-

level teachers were supported most by policies such as The Curriculum, human resources such as 

mathematics coaches, and direct funding for assessment tools and release time. The main challenges 

teachers faced at the macro-level were being able to simultaneously implement formative, summative and 

standardized testing assessment guidelines, having enough in-classroom support, and having input over 

what to do with funding allocations.  

At the meso-, or school and home level, teachers described how colleagues and parents were 

essential in supporting their mathematics assessment practices. Sharing ideas and experiences with 
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colleagues was a powerful and positive professional development experience for teachers in this study as 

long as they were supported by the climate of their school. Partnerships with parents happened most 

effectively when teachers introduced parents to the benefits of having a growth mindset in mathematics, 

shared their expertise around why mathematics teaching and learning had changed, and encouraged 

parents to become active participants in their child’s mathematics learning and assessment. 

Research Question Two: How do Approaches to Mathematics Assessment Within Elementary 

School Teachers Adapt in Response to Diverse Students? 

Regarding my second research question (i.e., How do approaches to mathematics assessment 

within elementary school teachers adapt in response to diverse students?), the subsequent two themes 

focus on (a) the key elements that teachers in this study considered for adapting mathematics assessment 

for diverse students (Theme 3) and how those elements could be implemented more seamlessly into the 

Kindergarten program than into Grades 1-8 (Theme 4). 

Theme 3. Adapting Assessment for Diverse Students in Mathematics 

Teachers in this study described how they approached mathematics assessment for diverse 

students by (a) creating learner profiles that took an asset stance and connected to the assessment of 

student work, (b) encouraging multiple ways of demonstrating learning, (c) building confidence, (d) 

redefining success and (e) planning activities that explicitly considered the assessment of diverse students. 

Learner Profiles. The creation of a central document (i.e., a learner profile) that required input 

from each student in order to reflect their individual strengths and needs, was an effective way to draw 

diverse students into the assessment process. Teachers in this study explained how assessment had to 

reflect a firm understanding of each student in order to support them in demonstrating their learning at 

their pace, and in the ways that made sense to them. In their teacher learning artifacts (e.g., APR63, 

AJR47), teachers described how students’ learner profiles and any assessment of their work went hand in 

hand. They used students’ learner profiles to keep a running log of assessment events and inform next 

steps in partnership with their students. 
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The learner profile artifacts collected in this study (n=80) generally consisted of the following 

sections: (a) strengths, needs, and other areas that impacted learning and assessment, (b) how those 

strengths, needs, and other areas impacted learning and assessment, and (c) strategies that had (or might) 

be used to support student learning. 

Teachers would create a learner profile for each student at the beginning of the year, and 

throughout the year this document would evolve to include the most up-to-date information on how to 

purposefully move the students’ thinking and learning forward. Teachers in this study stressed that these 

“plans could not be set in stone” (IT5PR40). “You have to look at your learners” (IT12KR63). “Every 

year is a new year and whatever worked last year doesn't necessarily mean it's going to work this year” 

(IT9JR37). Assessment planning would change from year-to-year and day-to-day depending on each 

students’ learning progress and personal experience. 

One teacher explained how her learner profiles acted as a dynamic repository for what worked for 

each student “so [she could] pull out the learning and actually see it.” (IT11KR23). Another teacher 

described how she would get to know as much as she could about each student through conversations 

with them, their parents, and previous teachers, and then “try to play to their strengths and interests as 

best as I can” (IT4JR72). “By focusing on the strengths of the students – what they can do rather than 

what they can’t do – you can have the biggest impact on student's learning” (SPR32). By taking an ‘asset 

stance’ that celebrated students’ strengths and interests, students were given opportunities to shine in the 

content areas they were comfortable in while they worked to build their understanding in other areas. 

“Kids who struggle in number sense may excel in spatial reasoning. They just have different strengths in 

different strands” (IT1PR67). “Students who are struggling, aren’t struggling in all five strands” 

(IT7JR59). 

Encourage Multiple Ways of Demonstrate Learning. Taking an ‘asset stance’ meant 

supporting students to present their learning in ways that made the most sense to them. A teacher in the 

primary division explained how “One student prefers using manipulatives and a whiteboard to show her 
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learning. Another student prefers to use verbal communication as a means of showing his learning” 

(SPR17). A teacher in the junior division described how she had a student who demonstrated her learning 

using an iPad. Using the drawing calculator, she could “draw a number and a plus sign, and it will pick it 

up and put it in as in a regular calculator. This has been phenomenal for her because she doesn't have to 

remember to press two, and press plus. She can just write as she normally would” (IT6JR41). How 

students showed their learning was less important than the fact that they were showing it. Teachers 

recognized that it took courage for students to show them their work, and they wanted to encourage them 

to keep showing it, by allowing them to choose their preferred medium.  

Encouraging multiple ways of demonstrating learning didn’t mean that teachers were just letting 

their students do whatever they wanted whenever they wanted. Knowing their learners, helped teachers in 

this study decide when to let their students choose what was most comfortable for them, and when to try 

and stretch them outside their comfort zone. “They mostly choose the centers that they go to, except if 

they need something more challenging. Then, I use what I know to kind of say, just because your friend is 

going to that one, I want you to come over to do this one” (IT2PR17). “It’s about knowing when to step 

back and when you can push them a little bit farther in there thinking (SPR10).” “Some students don't like 

to take risks and they are very comfortable with a particular area and then you've just got to be like, come 

on we're going to try this together” (IT8KR17). Successfully being able to stretch their students’ thinking 

to the next level depended on building a trusting relationship where their students felt understood, cared 

for, and supported.  

Build Confidence. In the first theme (Mathematics as a Distinctive Context for Assessment) I 

emphasized the importance of confidence for both teachers and students to effectively engage with 

mathematics content. In this theme, I describe more specifically how teachers in this research actually 

described building their own, and their students’ confidence, in mathematics.  

For Teachers. Teachers in this study described how having positive beliefs about their ability in 

mathematics was essential in building their confidence and openness to engage in mathematical thinking. 
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Over half (8/14) of the teachers interviewed in this study indicated that they were not initially comfortable 

teaching mathematics. One teacher revealed that “When I first started teaching kindergarten, I think I 

taught structured mathematics lessons because maybe I wasn't as comfortable teaching mathematics as I 

thought I could be” (IT10KR28). However, once they became more comfortable, their lessons started to 

open up, the atmosphere became more fun, and the students began taking part in activities that they 

enjoyed. “When I became more comfortable, I started introducing all these fun little games and songs and 

we wanted to take pictures of everything” (SPR42). The teachers’ own sense of efficacy in teaching 

mathematics, effected the types of lessons they were planning, and subsequently the willingness of their 

students to engage in mathematical processes.  

For Students. Every teacher in this study, regardless of their own confidence level in 

mathematics, recognized the extent to which “math is feelings” (IT4JR69) and felt an acute sense of 

responsibility for helping generate positive feelings around mathematics for their students. One teacher 

described how she “won't use a red pen if I'm assessing anything because I feel red has a negative feeling 

with it. And feelings are involved a lot in mathematics” (SPR33). Teachers also helped generate positive 

feelings, and subsequently build student confidence, in mathematics by providing ongoing feedback 

focused on highlighting students’ strengths. Because this feedback provided concrete and manageable 

next steps, students felt more capable, confident and willing to persevere. This created a positive feedback 

loop where student confidence improved assessment results and assessment feedback improved 

confidence. 

Teachers explained how “every student brings with them a mathematics story that influences how 

they feel about mathematics” (IT7JR18). This story, which was generated by a combination of the 

student’s own experiences with mathematics and their parents’ experiences with mathematics, effected 

both their willingness to try in mathematics class and their perseverance when confronted with difficulty.  

Redefine Success. Across all data sources, teachers described how they worked to redefine 

success in their mathematics classrooms by planning lessons with student success in mind before a lesson, 
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and then implementing those lessons in ways that encouraged students to demonstrate the mathematical 

processes and to feel comfortable making mistakes. 

Plan Activities with Student Success in Mind. Participants in this research described how they 

consciously planned lessons, and formative assessment opportunities within those lessons, that would 

maximize the chances for their students to find success. “It’s designing activities where they can feel 

successful. They're not going to want to do mathematics or they're not going to enjoy mathematics if they 

don’t believe they can be successful at it” (SKR27). Then it became about asking a question, having a 

conversation, or finding another way for the students to be positively reinforced during the activity. A 

Grade 5 teacher explained how she found that “providing students with the iPad or the computer to do 

something that has a little bit of repetition to it works well because once they get the concept the first time 

they can do it a few more times and go, oh, I can totally do that” (IT14JR21). This was a strategy that she 

said worked particularly well with “the kids who haven’t been successful in the past” (IT14JR21). The 

repetition gave them an opportunity to practice their skills in mathematics, while also building their 

confidence. They also received instant feedback on their progress. While a single success could be 

attributed to luck, repeated success was easier to attribute to themselves.  

In one of my observation debriefs with a teacher, they explained how they used to give their 

students definitions to memorize and then test them on them, but then they started having the students 

come up with their own definitions and found that their students remembered them better. For example, 

when working on transformation, the students decided that rotations were ‘turns’, translations were 

‘slides’, and reflections were ‘flips’ (OT7JR45). Engaging their students as partners in deciding how they 

would most likely learn the material generated better assessment results. Another teacher explained that 

they stopped giving traditional quizzes, and that as a result, their students became less anxious about 

being evaluated. “They don't see it as a quiz anymore, they just see it as, okay, she just wants to know 

how I'm doing” (SJR28). Frequent formative assessments during periods of learning provided 

opportunities for students to feel successful, which motivated them to keep moving forward. Another 
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conscious instructional decision that teachers were making in their mathematics classrooms was to 

commend successes, no matter how small. On one of my learner profile artifacts for a Grade 1 student on 

the autism spectrum, a teacher described how, “when it comes to our actual mathematics learning time, 

it's more for her to work on socializing, following rules and willingness to do mathematics. Even if she 

doesn’t do a whole lot there, in the beginning she would not come to the group at all. But now she'll 

come” (APR32). Just the fact that this student had begun participating, spoke to her willingness to begin 

engaging in mathematical learning with her classmates. This was a success at this point in time for this 

student. 

Celebrate Students’ Mathematical Thinking Processes over Their Products. Teachers in this 

study explained how their students’ self-assurance increased when they made instructional decisions that 

celebrated their mathematical thinking. For example, one teacher described how her Grade 8 students, 

after learning how to find the area of a circle and a rectangle, were given a cylinder (which unrolled was 

made up of two circles and a rectangle) and asked to ‘figure the area out.’ At first, her students were 

uncomfortable because “they're not used to that. They're used to here's how you do it, let’s practice it, 

let’s correct it, let's test it and move on” (IT6IR33). Another teacher described how she designed activities 

with “some things that I know they're going to be successful at and then just kind of embed a couple of 

challenging things” (SPR56). In this way, her students “find success in some part of the process” 

(SPR56). Getting students to do as much of the thinking as possible maximized the assessment potential 

coming out of them. “If you're designing a lesson and your strategic with how you design it, it gives you 

the opportunity to hone in on different skills of the kids” (IT1PR68). “I try to create tasks that are low 

floor/high ceiling in nature. Therefore, access points for all” (SKR13). The process of mathematics (e.g., 

thinking, problem-solving and understanding) was what mattered most. 

Promote Mistakes as Essential to Learning. Teachers emphasized that success during ongoing 

formative assessment opportunities was not about getting the right answer. In their interviews, teachers 

described how they reframed instances of misunderstanding or lack of knowledge as necessities for 
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learning, rather than as failures or negative reflections on students’ abilities to do mathematics.  “Students 

have to be able to say that, okay, I can do mathematics, but also have some things that I’m not sure about 

yet” (SPR48). In their teacher learning artifacts, teachers described that part of their learning over the year 

was in recognizing the inseparability between engagement and positive mathematics self-talk (APR27, 

AJR35). Another teacher in a kindergarten class, modelled positive self-talk during free play with a 

student by saying “I think this is your first time trying this, that’s great that you’re trying something new” 

(OT8KR16). I also saw this across grade levels during my observations. In an upper year elementary 

school class, when some students were getting frustrated with a task, the teacher responded by saying that 

“this is a learning experience. These feelings won’t last forever, they’re just for right now. You will be 

able to do it” (OT6R28). 

Accept That Some Days Will Feel More Successful Than Others. Teachers tried their best 

through the development of learner profiles, and through ongoing conversations and observations, to 

know what their students would be ready for. “It’s about knowing when to step back and when you can 

push them a little bit farther in there thinking” (IT8KR39). For example, as one teacher described when 

she told a small group of students working on a surface area activity, that “you have all the knowledge 

you need, uncover it, figure it out, you do it. And in the end, they were amazed that they could do it” 

(IT9R40).  

But then the reverse could also be true. It was hard for teachers to help students feel successful all 

the time. For example, in an observation, one teacher was trying to challenge a student to explain his 

thinking, but once the student gave an ‘incorrect’ piece of the answer, the student shut down and said he 

did not know anymore, and the teacher had to move on and ask someone else (OT3PR6). Another teacher 

designed an activity to try and get students to derive the formula for area, but when it did nott work out as 

planned, she had to just give them the formula instead (OT4JR18). In another observation, students in a 

kindergarten class were coming up individually to the SmartBoard to match pictures of coins to their 

worth (e.g., matching the picture of a quarter to 25 cents). Most of the students just stood at the 
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SmartBoard awkwardly while a small group of other students sitting on the carpet called out the answers. 

In our debrief, after this observation, the teacher talked about how the assessment information she was 

trying to get from her students during that activity (i.e., could they match pictures of coins to their worth) 

might have been better accessed in another way. If she were doing it again, she explained that she would 

have made an instructional decision that did nott put any students on the spot, and did not allow other 

students to call out the answers – perhaps using conversations with individual or small groups of students. 

However, this teacher went on to describe how it “simply [wasn’t] always possible to touch base with 

individual students as often as [she] would like” (OT11KR17). This sentiment was also expressed by 

other teachers in their interviews. “Sometimes unfortunately, you can't see the kids as often as you want 

and or need” (IT1PR67). “It's a balancing act and we do the best that I think that we can” (IT4JR55).  

Plan Lessons that Explicitly Consider the Mathematics Assessment of Diverse Students. 

Teachers in this study described how there were certain things that they explicitly considered 

when planning their 60 minutes of dedicated mathematics time, that helped them effectively adapt their 

approaches to mathematics assessment in response to the diverse students in their classrooms. One of 

these key considerations was (a) how they were going to group students. This was important because 

whether all the students were together as a whole group or divided into smaller groups influenced the 

strategies that teachers decided to use to assess their learning. Other key considerations included (b) how 

teachers would use the curriculum, (c) how they would set up the classroom environment, (d) how they 

would use technology, (e) how they would collect ongoing assessment information and (f) how they 

would follow-up after collecting that assessment information. Each of these considerations will be 

described further in the following sections. 

Whole group. Teachers in this study described how they would often start their mathematics 

lessons with the whole group. This could either mean that the teacher was addressing the whole group 

(e.g., delivering a short lesson) or that the whole group of students was working on the same task. In 

either case, the purpose of the whole group instructional time was to set the stage for the rest of the 
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mathematics lesson by giving the teacher a quick snapshot of where their students were at. One teacher 

used the strategy of a ‘morning sign-in’ question for students to think about and discuss as a group before 

moving on to other things (OT6R3). This initial question posed to the whole group provided an 

opportunity to “pull out a teachable moment when everybody’s there with something quick” (SJR65). 

From whole group assessments, teachers were able to say either “they've got this and we can move on, or 

these are concepts that some, or the majority or an individual is struggling with, and then I can isolate 

those things and give extra practice or reinforcement of it” (IT14JR19). “I take where I see 

misconceptions during whole group learning and debrief those students and find alternative methods to 

assist in their understanding” (SIR79).  

If the whole group was working on a particular task, one teacher described how he “walked 

around the room looking at what they’re doing and if I see that a lot of people are having trouble, then I 

stop everybody, and we revisit the concept” (IT4JR79). On the other hand, if the teacher walking around, 

listening and observing, was confident that all the students understood and could complete the task, then 

they could say that “we don't have to spend much time on that because [they] all can do it. We can move 

on to something else” (IT11KR33). Either way, the information gained from whole group instructional 

time helped shape the direction of future instruction. Teachers could then “focus in on making it more 

individualized where the need is” (IT13KR18). 

In addition to using time with the whole group as a quick assessment opportunity, teachers also 

used this time to provide instructions for the rest of the lesson and ensure that students had a solid grasp 

of what they were expected to do. They had a chance to develop a shared understanding of the learning 

goals for the day. During my observations, I saw this whole group lesson instruction in a grade five/six 

class where the teacher spent significant time setting up his lesson and asking students to restate what he 

was expecting them to do. Then, during students’ actual time on task, the teacher could circulate and ask 

questions that focused on understanding their thinking rather than having to repeat task instructions 

(OT9JR5).  
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Small group. Small group learning was highly valued by teachers in this study. “I find 

collaboration really helps the students a lot” (IT3PR13). “It gives students who are perhaps weaker or not 

as confident as others a chance to work with somebody and figure things out and feel that they are getting 

some success” (IT12KR49). Another teacher described how “if more than half the class isn't getting it, we 

revisit. If there are only a few kids that aren't getting it, I'll get the majority of the class to do another task, 

and I'll sit at a table with a small group of kids and bring them up to speed” (IT5KR60).  

In one of my observations in a kindergarten class, the teacher deliberately left out the coins that 

she had used during the whole group lesson, and invited students to play (i.e., sort the money) with her 

during free play. This gave her a chance to check for understanding, and create feelings of success, from a 

small group of select students that she wanted to gather particular assessment information from. 

While every teacher in this study had seen positive results from collaborative learning, they also all 

mentioned that deciding how to pair students could be stressful. “It's kind of like figuring out who are 

those people that are going to work well together (IT13KR16). “Some peer groupings that I thought 

would have been beneficial just didn't work for whatever reason” (IT5KR30). “Sometimes the peer 

partnering works really well and sometimes it doesn't” (SJR24). “Sometimes it’s the approach of the 

partner that they were working with that just isn’t the right fit” (IT1PR32).  

Ability grouping was the most popular strategy for collaborative learning. “I mostly pair a student 

who is stronger in mathematics with one that’s developing” (IT1PR18). However, despite being the most 

often used strategy, ability grouping didn’t always work. “For some students who get mathematics 

quickly, trying to help another student is like oil and water because they are just like this is how you do it 

and don’t really have the view that someone else might not think that way” (IT14JR54).  

Every teacher mentioned that whole group and small group instructional time were integral in 

helping them decide where to go next with individual students. What teachers stressed as most important 

for small group learning was doing their best to predict what would work for their students, and then 
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checking in frequently during collaborative learning to assess both how the group was progressing with 

the task, as well as how well they were working together as a group.  

The Curriculum. In planning activities that considered the mathematics assessment of diverse 

students, participants in this study explained that they were deliberate in trying to associate as many 

curriculum expectations with each learning activity as possible. In this way, they could maximize the 

formative assessment opportunities available for students to demonstrate what they knew. “If we limit 

ourselves to one or two expectations per activity, we’re also limiting what students are likely to be able to 

show us during that activity” (IT10KR56). In my interview with a grade 3 teacher, she explained that “If I 

like an activity, I work backwards to make connections to as much of the curriculum as possible” 

(IT3PR38). During my observations, I watched this teacher move around the classroom while her students 

were working. Because she had spent time thinking through what curriculum expectations she could be 

assessing with the activity, she had a variety of look-fors connected to the curriculum to guide her 

observations and conversations with students (OT3PR15).  

The Classroom Environment. Regardless of grade level, every teacher in this study emphasized 

the importance of carefully considering the materials they would have available for their students to use. 

If a material or manipulative might be used by students to move their learning forward, then having it out 

and easily accessible might provide additional formative assessment opportunities. “You just have to 

make it more meaningful when you're setting up the classroom” (IT13KR27). In Kindergarten 

classrooms, where students are given time for free or unstructured play, the teachers still have to be 

purposeful in what they put out for the kids, and then actively looking for the mathematics that connects 

to the curriculum. “When you’re looking for the mathematics, you’ll be more likely to notice it” 

(IT5KR41). “You have to think okay I'm going to be able to cover this during their play” (IT5KR38). 

Teachers, especially in Kindergarten, also had to consider what items should be put away, and when. 

They had to be diligent in observing their students to see what materials they were using, how they were 

using them, and what they might be learning from them. If there was learning happening, then there were 
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still formative assessment opportunities for the teacher and student to benefit from. “Eileen still uses the 

coins. She makes the little packets and she creates her own money amounts, so I leave that out for now” 

(IT8KR50). It may be that only one student uses something, but had the teacher not been observing and 

thoughtfully planning, she could have easily put the coins away, and potential learning and assessment 

opportunities for this student could have been lost as a result.  

Technology. In planning their lessons, the use of technology was always carefully considered in 

terms of how it might help, or hinder, the quality of formative assessment information teachers would be 

able to collect. “I learned ways that technology can be used to support assessment, but also that 

technology shouldn’t be used for technology’s sake” (SPR70). “They say to incorporate technology when 

you can, but bringing up that hunk of play-doh that looks like a cylinder and asking a student to describe 

its shape, is way more meaningful than putting a bunch of shapes on the Smart Board and having a 

structured lesson on what's 3D and what's 2D” (IT8KR47). With the piece of play-doh, the teacher could 

move around the room, targeting her conversations to particular students that she wanted to assess for 

their understanding of a cylinder. With the SmartBoard lesson, delivered to the whole group, the teacher 

would be less able to target her assessment to the students who needed it. The students who already had a 

firm grasp of 3D shapes were bored, and the students who didn’t know the difference between 2D and 3D 

shapes weren’t able to engage at all. “I don't need 24 children sitting around a circle, looking at a 

SmartBoard, when some of them don't know what the difference between 3D and 2D is. Is that 

meaningful? I want to reach all of the kids, but I'm not doing it when they're all sitting on the carpet like 

that” (IT8KR52). 

However, in other cases, as with the teacher (mentioned earlier in this theme, in the section on 

maximizing opportunities for students to feel successful) who used ipads with her students to help them 

practice skills and feel successful, technology was being used in a way that helped increase the quality of 

assessment information she was getting. Students playing a game independently where they could 

practice their skills, make mistakes, and identify gaps in their knowledge, without being seen or heard by 
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other students (or the teacher), helped them get engaged, build their confidence, and continue to move 

their learning forward. 

Collect Ongoing Assessment Information.  

Across all four of my data sources (i.e., interviews, observations, survey, artifacts), teachers 

emphasized the importance of thoughtfully considering formative assessment in their plans for the 

mathematics assessment of diverse students.  

Assessment practices had shifted from a focus on grades and testing to a focus on providing 

ongoing feedback targeted at moving student learning forward. “It used to be more like, here's your unit, 

at the end there’s a test, and then we move on. Now I do a ton of observation to see where students are at” 

(IT14JR14). One teacher in their survey response described how “while all forms of assessment are 

important, the various forms of formative assessment are much more reliable sources of information for 

leveraging student strengths as they support a more reliable cycle of feedback” (SPR37). “Formative 

assessments allow me to see if what we are doing is working, improving or not. It guides and directs my 

next steps” (SPR46). 

During one of my observations in a Grade 3/4 classroom, the teacher described the idea of 

formative assessment as “making an investment in ourselves together” (OT4JR66). In our observation 

debrief, we went on to talk at length about this comparison. She explained how with investments, brokers 

and investors are focused more on what their money will be worth in the future. Similarly, with formative 

assessment teachers and students are focused more on what the student will be capable of doing in the 

future. What the investment is worth right now (it’s present value) and what the student is capable of 

doing right now (their present grade), while important are not the end goal. It’s not about “waiting ‘till the 

end [to assess] so that now you have this finished piece” (IT14JR15), but rather “figuring out what 

[students] come in with and what are you trying to add” (IT1PR69). The goal, and the focus of formative 

assessment, as with investments, was to add value, not to assign value. 
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Formative assessment was about figuring out how to build on what students already knew. “Since 

I started teaching there has been a very obvious separation between what students show as evidence on 

paper, so traditional assessment I'll call it, and what students actually know” (IT7JR26). Teachers in this 

study realized the effectiveness and necessity of ongoing formative assessment to support their students’ 

progress in mathematics. “Observations and conversations are far more valuable and telling than 

products” (SPR41). “In our discussions they can explain their thinking (IT14JR14), and “next steps are 

more easily determined as misconceptions are revealed” (SPR39). Summative assessments were often 

viewed as leaving the teacher without sufficient information to decide on next steps because they don’t 

“know the thinking that happened” (IT11KR63). They don’t know how much of a concept the student 

understands without having a conversation with the student. 

Within these conversations, teachers asked purposeful questions. “You have to have the know 

how to go in there and get it and ask those prompting questions” (IT12KR45). These questions assessed 

content knowledge, as well as students’ learning skills and mathematical processes. “I would ask her 

tomorrow, I'd say, how can we solve this and what could we use?” (IT10KR31). Instead of telling 

students what they could use, this teacher asked them what they could use. “Most of them go to the 

hundreds chart, but some of them do the mental mathematics. So, it will be interesting for me to see right, 

what tools will she use?” (IT10KR31). By not explicitly telling the student what tools she could use, the 

teacher was giving the student an opportunity to build problem-solving and initiative by thinking through 

what she would use to solve the problem. This will also “help build her confidence as a competent and 

comfortable mathematics learner” (IT10KR32).  

Teachers also collected ongoing assessment information that responded to the diverse learners in 

their classrooms through student conferences. For one teacher in this study, she began using student 

conferences with her struggling students to help her “recognize areas of strengths and make important 

decisions about next steps for each of these students” (SJR34), but subsequently started using these 

conferences with all her students on a rotating basis. She would see the struggling students more often, 
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and other students less often. Every teacher in this study mentioned spending more time documenting 

assessment information for students that they identified as struggling. “I have more intense one-on-one 

sessions with struggling students to really know what they are thinking” (SPR16). “I attempt to meet with 

them individually once or twice a week” (IT2PR103). One of the kindergarten teachers in this study 

explained how before writing report cards, she would try to have a conversation with each of her students, 

but made her struggling students a priority to “just see that, okay, we’ve moved along” (IT13KR61). 

Having these conversations with students also supported teachers’ ability to bring parents into the 

assessment process because they were “able to write very specific next steps for students and their 

families to work on at home” (SIR32). 

For students who needed extra help, teachers in this study explained how they were “observing 

and documenting their learning more closely than the other students in my class” (SJR16). “Students who 

I’ve flagged as struggling receive more structure for word problems, in a table format, key words only, 

bolded, along with guiding questions to help keep thinking on track (SRJ50). “Just breaking [the content] 

into chunks helps for the ones who are struggling” (IT1PR48). They tended to get less overwhelmed if 

they were given just little bits at a time to work on. “Just breaking it down, like I only I want you to worry 

about this piece right here for now” (IT14JR53). Teachers also described how students who were 

struggling often benefitted from more frequent breaks, even if those breaks were still mathematics related. 

“For some, giving them a break to go and do like five minutes of Matific [a mathematics iPad app] and 

then come back helps for them” (IT9JR43). On one of the artifacts of student work, a teacher described 

how they would “scaffold tasks using different entry points so everyone can experience success” 

(AJR60). Two other teachers described how they would “present instructions both orally and written with 

visual cues” (APR64), and “keep instructions short, and reduce grammatical complexity of word 

problems” (AJR65) to try and increase the accessibility of tasks for each of their diverse learners. In many 

of my observations, teachers were using manipulatives with their students, especially in the primary 

grades. In one of my observation debriefs in a Grade 4/5 class, the teacher explained how she “offers 
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manipulatives for all students, even though it’s mostly the seven students with speech difficulties that 

really use them” (OT4JR19). In one of my interviews, the teacher described how she encouraged students 

to bring their learning to her, which took some of the pressure off of trying to get around to every student. 

She could both be working with an individual student, and assessing other students at the same time 

(IT11KR30).  

While formative assessment strategies (e.g., conversations and observations) were the primary 

source of collecting ongoing assessment information, teachers also mentioned how summative 

assessments could also lead to conversations, and be used as important sources of assessment feedback. A 

survey participant summarized this well, when she said that “each form of assessment should be used to 

move the student forward in their understanding of the concepts. They should all guide the teachers next 

steps in addressing the students’ needs” (IT4JR66). “Summative assessment should look at how far the 

student has come and help determine what strategies worked for the student. This will help the teacher 

target the most effective strategies in the future (SPR44). Just because a summative assessment had a 

grade attached to it didn’t mean that the learning coming out of that assessment had to be over. 

Summative assessment feedback could also be used in a formative way. 

Follow-up After Collecting Assessment Information.  

To build on what students already knew, teachers in this study emphasized that they had to do 

more than collect assessment information. They also had to relate this information to the learning goal, 

implement next steps, and then follow-up to see if those next steps actually worked to move the students’ 

learning forward. “It’s great if you can assess students, but you have to be able to figure out, okay, what 

does this information mean and yeah, how do I take this information use it” (IT4JR43). “The follow-up is 

also such a huge part. You have to go back and see in a different context, or on a different day whether 

the learning is there or not. And if not, then you then you just go back again” (SJR10).  

This follow-up, or deciding what to do after collecting assessment information, was challenging 

for teachers. There was always a level of uncertainty because so many decisions had to be made on-the-
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fly. Teachers did their best to predict how an activity would play out, but they were often still surprised. 

“I didn't realize they’d have such a hard time going from a triangular prism to the net of a triangular prism 

and transferring those measurements” (IT7JR15). “I was shocked this morning when I came in and did a 

little question to get their brains working and they were telling me that two tenths is the same as 20 

hundredths...last week I would have thought the majority were okay” (IT4JR28). “All of my students 

disconnected the cubes to count them. Every single one of them took all the cubes apart. None of them 

counted by twos” (IT8KR29). Each of these teachers expected one thing (i.e., that their students could 

create nets from prisms, that their students understood the difference between tenths and hundredths, and 

that their students would choose to count by twos) but got another. While this was challenging and 

frustrating, they described that it was important for them to respond calmly and professionally when these 

unexpected things happened. “That tells me we're going to take a step back and later this week we'll spend 

some more time deconstructing prisms and nets” (IT7JR15). “I just have to keep asking, keep observing, 

and keep checking what their understanding is” (SPR28). “That tells me that we have to do more two-by-

two counting” (IT8KR30).  

Based on the assessment information from the diverse students in their classrooms, teachers had 

to be willing to slow down content progress in order to give students more time if they needed it. At the 

end of one of the lessons I was observing, which included a small group task on comparing decimal 

numbers, the teacher called the whole class back together and said, “I’m not seeing much progress. A lot 

of people seem to be struggling. So, lets go back to last week when we started decimals and some of the 

things we were using in class to help us understand” (OT4JR39). In our debrief after the lesson, this 

teacher explained how “even though I would have liked to keep going in the interest of covering content, 

it didn’t make sense given where her students were actually at” (OT4JR41). 
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Theme 4. Differences in Approaches to Mathematics assessment Between Kindergarten and Grades 1-

8 

Elementary school teachers in this study were able to adapt their approaches to mathematics 

assessment for diverse students differently depending on whether they were teaching Kindergarten or 

Grades 1-8. Because half of my interview/observation participants were from Kindergarten and half were 

from Grades 1-8, it was natural for me to make comparisons between these two groups, and when I did, I 

noticed that there were a number of differences. Because each of the Kindergarten teachers had also spent 

at least three years teaching in Grades 1-8, they were also able to speak to the differences they had noticed 

between teaching and assessing mathematics in Kindergarten vs. Grades 1-8. 

The teachers in this study described how the formative assessment strategies that they wanted to 

use (e.g., collecting ongoing assessment information, as described in Theme 3) were more readily enacted 

in Kindergarten than in Grades 1-8. They explained that they found it easier to adapt their approaches to 

mathematics assessment in response to diverse learners when they were teaching Kindergarten vs. when 

they were teaching older grades for the following two reasons: (a) The benefits of assessing mathematics 

learning through play and (b) the challenges associated with assessing mathematics learning once students 

were in Grades 1-8. 

Benefits of Assessing Mathematics Learning Through Play. Every teacher who was teaching 

Kindergarten (i.e., half of my interview/observation participants) mentioned that once they committed to 

the play-based Kindergarten structure, they saw the value in it, and began trying to get more of it adopted 

in the older grades. “Our goal is to maybe push some of the play-based learning to grade 1 and grade 2” 

(IT11KR37). One of my participants with a K/1 split classroom had actually begun using a play-based 

learning approach with both her Kindergarten and Grade 1 students. She described how, “It's not like an 

old school grade one classroom...it’s definitely different” (IT2PR27). She also explained how she was 

able to gain parents’ trust by inviting them to review evidence of their children’s learning at home 

through social media. “I had pushback at first, but then parents gained trust. When they saw what their 
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children were doing, they saw why they were doing it” (IT2PR27). These young children were revealing 

their understanding in the ways that made the most sense to them. This in turn made the assessment of 

their learning seem to happen more naturally. When parents saw the connection between what their 

children were doing in their play, and the learning goals of the Kindergarten program, they understood 

that it was through play that their children were making their thinking and learning as visible as possible. 

Their children were actually able to demonstrate more learning, not less, through play. During my 

observations in this K/1 split classroom, it was interesting for me to see how both the Kindergarten and 

Grade 1 students were revealing what they understood in the things that they said, did, and represented. 

The teacher was observing, listening and asking questions to develop a shared understanding of what the 

students were learning, and what their next steps should be (OT2R11). 

The K/1 split classroom I just described was only one example of how teachers in this study were 

using play in their classrooms to help them collect evidence of student learning. In one of my 

observations, a Grade 5/6 teacher brought play into his classroom by using Minecraft – a game that many 

of his students chose to play outside of school time (OT6R12). By doing this, the learning that students 

were doing in class felt more like play than work, and they were able to contribute more to both the 

design and implementation of the task. In turn, because of the enthusiasm and previous experience the 

students brought to the task, the teacher was able to more readily capture, or assess, more of their unique 

learning processes. 

Although learning through play might have happened more naturally, and was also mandated 

through the Curriculum in Kindergarten, that’s not to say that it could not (or did not) happen in Grades 

1-8. It just took a period of adjustment. There was a significant mind shift that had to happen when 

teachers came into play-based kindergarten. “I wasn't a believer when I came to kindergarten because I'm 

used to bigger kids and the way they are and I didn’t know about this play-based thing” (IT11KR37). 

Kindergarten teachers all talked about how they initially taught in a more prescribed way because that is 

what they were used to in the older grades. “When I taught Grade 3, I was up at the chalk board or using 
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the whiteboard as my main tools, but those aren’t my tools now” (SKR14). “I was more old-school my 

first year, and then my second year I was like no I have to let go and see what happens” (IT13KR12).  

Another example of how learning and assessment through play happened in Grades 1-8, was 

when a Grade 3 teacher explained how she was employing a modified play-based approach to 

mathematics in her classroom. She described how she began using a play-based approach because she had 

many academic and behavioural concerns within her high needs class profile. She explained how over the 

course of the year, she had continued to develop her ability to “find the mathematics in the play” 

(IT3PR29) and to ask questions that drew the mathematics out of her students and encouraged them to 

create their own next steps. For example, she described how when a group of students was “battling” 

spinners (loudly and somewhat disruptively) to see whose spinner would spin the longest, she approached 

them, but rather than asking them to keep the noise down as she might have done in the past, she asked 

them how they kept track of who was winning. She asked an open-ended question, which allowed her to 

assess what the children were capable of doing, and how she could support them in further developing 

their thinking. One student responded that they could make a tally chart, and the teacher subsequently 

helped them collect the necessary supplies (OT3PR23). By allowing the students to play and explore in a 

way that felt most natural for them, the teacher and students were able to arrive at a shared understanding, 

or assessment, of what had been learned and negotiate next steps in learning together.  

Two-year Program and Two Educators in the Classroom. Kindergarten teachers in this research 

explained how beneficial it was that Kindergarten was a two-year program. These teachers had twice the 

amount of time as teachers in Grades 1-8 to get to know their students, build their confidence in 

mathematics, and assess their progress. Kindergarten teachers described how they needed “more one-on-

one time with students who are struggling, and they can get more of that if they have the student for a 

longer period of time” (IT5KR30). “The benefit is that this is my second year with these students. And so 

in that time I have seen at least a little progress with some and a lot of progress with many” (IT2KR103). 
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The more time teachers had to spend with their students, the more progress they saw, and the more 

confident they were in the reliability of their assessment results. 

As I described in Theme 2 (Layers of Influence on Teachers Approaches to Mathematics 

Assessment), in the section on needing more in-classroom support, Kindergarten teachers also had the 

added benefit of another adult in the room. The ECE helped with documentation and was an extra set of 

eyes, ears, and perspectives on each student in the room. With two educators in the classroom, students in 

Kindergarten had more options and opportunities to provide assessment information. 

Learning through Play Deepened Understanding and Engagement. The benefit mentioned most 

often and most enthusiastically by Kindergarten teachers in this study was that their students were able to 

come to their own understanding through play and were still meeting curriculum expectations. “The 

expectation now is that kids prepare themselves to learn to read and write in kindergarten. But they can all 

do it (IT12KR41). Another teacher added that “they’re not only meeting, but exceeding, expectations in 

Kindergarten” (IT2KR32). One Kindergarten teacher told a colleague teaching Grade 6 that “she’s going 

to notice a huge difference with these kids now coming out of Kindergarten” (IT8KR30). 

Play-based learning increased the students’ engagement in mathematics learning. “Where in the 

structured lessons, most of them are sitting there unengaged, I've started to see a lot more mathematics 

happening when you kind of let it happen instead of forcing it” (SKR50). In my observations, I also saw 

that students didn’t sit for a long time in Kindergarten classrooms. And they weren’t expected to. “In my 

class, it’s 15 minutes at the most at the carpet before I quickly explain what is at each of the centers” 

(SKR5). “It's very abnormal to have them sitting for a long time in this classroom” (IT2KR5). “I like to 

get them moving” (IT8KR10). “It needs to be fun and they need to be moving” (IT10KR14). “It’s 

rhymes, it’s games, it’s stories, it’s activities” (IT13KR8).  

Increased engagement through play-based learning was also resulting in improved learning 

outcomes through formative assessment, and deepened understanding by offering choice. “I think it’s 

absolutely incredible, and that's just what happens in Kindergarten. Kids are demonstrating their learning 



 

107 

 

in a way that's most natural to them” (IT12KR16). “If we’re talking about money, I'll put a cash register 

out. That's more natural than me showing them pictures of money on the SmartBoard” (IT5KR37). As 

often as possible, the students were deciding what materials they wanted to use to demonstrate their 

learning. “The student self-selects their play and the teacher helps them pull out the learning and grow on 

it” (T11R37). Offering choice increased students’ motivation to engage in mathematics learning, and 

ultimately resulted in higher quality assessment results. During my observations, I saw that there was an 

area dedicated to ‘loose parts’ in every Kindergarten classroom. These were materials (e.g., pieces of 

wood) that had no specific set of directions and could be used alone or combined with other materials. 

One teacher described how students would use the loose parts in her classroom to uncover the curriculum. 

“My class this year uses the loose parts a lot. They were making patterns with them, and I was like, how 

cool is this? Instead of having a whole patterning unit or lesson, they're just incorporating those things 

into their play (IT12KR34). The kindergarten teacher’s “tools now are the things that the students like to 

play with, and that’s what they want to do” (IT10KR14).  

Learning through Play Facilitated the Assessment of Learning Skills and Problem-Solving. 

Kindergarten teachers predicted in their interviews that “[their] kids are going to be so much 

better at problem solving, resiliency and perseverance than students in older grades are now” (IT3PR23). 

In their play-based learning program students were encouraged to take initiative, and think critically in 

ways that weren’t prioritized in Kindergarten before. “Kindergarten used to be a lot of worksheets and 

things like that and there wasn't a lot of problem solving and innovation and opportunities for 

collaboration” (IT7JR75). I saw in my observations how learning through play in Kindergarten 

capitalized on students’ natural curiosity by letting students take the lead as active and capable learners. 

They were encouraged to choose what they played with, who they played with, and the direction they 

wanted their learning to go. If they wanted to use the water table to explore volume they could, and if they 

preferred to explore buoyancy or talk about properties of water, they could do that too (OKT8R28). “The 

kids today are getting to Grade 6 and they can read and they can write and they can answer mathematics 
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problems, but they don't know how to ask questions. They don't know how to do an inquiry or how to be 

like, wait a minute, that doesn't look right” (IT12KR43). Through the play-based learning program 

teachers were well positioned to assess not only content knowledge, but also the skills that would help 

their students become self-regulated, autonomous learners. 

Reporting in Kindergarten Encouraged Assessment to be More Formative. In Kindergarten, the 

focus of the report card was on communicating learning, rather than on evaluating it or reporting grades. 

In Grades 1-8, where teachers had to assign grades, they felt forced to dedicate substantial time to 

focusing on summative assessments. “Report cards in older grades are focused on marks” (IT13KR44). 

Conversely, in Kindergarten, in order to be able to effectively communicate their student’s learning, 

teachers had to document that learning often and formatively. There was no focus on summative 

assessment, because there were no grades that had to be awarded. In Kindergarten, “telling a story that 

communicates a child’s learning is not fluffy, it’s the truth” (IT10KR40). Without the need for grades in 

Kindergarten, there was no need for testing, and without the need for testing, there was no need to 

structure the presentation of material in a particular way. On the other hand, the way that report cards 

were set up in Grades 1-8 made it much more enticing for teachers in this study to plan their courses 

around discrete units of study that could be tested, and to focus their assessment on summative practices. 

With reporting being more summative focused in Grades 1-8, teachers were more concerned 

about content coverage, and having something to show (i.e., a product of learning) for each student. 

Because of this increased focus on products, teacher feedback while students were working became more 

about following instructions and keeping them on task than eliciting information about their 

understanding. I saw this during my observations in primary and junior grades (e.g., OT3PR28, 

OT7JR18). Teachers were concerned about keeping students working in order to generate products that 

could be used to assess their knowledge of content for reporting purposes. Both teachers and students 

were concerned with the degree to which the students were ‘doing it right’ because ‘doing it wrong’ 

would result in a lower grade. I also heard concerns around reporting from teachers in their observation 
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debriefs. The Grade 6/7/8 teacher I observed told me that “students were anxious when [she] was walking 

around the class” observing and having conversations about their work because “they might not give the 

right answers” (OT6IR38). 

Spiralling the Curriculum and Integrating Other Subjects was More Natural in Kindergarten.  

In their interviews and surveys, teachers in this study mentioned the importance of integrating 

other subjects with mathematics and spiralling the curriculum. “That’s what we do in the world...we’re 

not doing science and then mathematics, we’re doing science and mathematics at the same time” 

(SPR47). “Any job today you're using all of those skills...literacy, numeracy, science, social studies, 

everything goes together” (IT10KR48). However, teachers found that it was easier to have different 

subjects go together when they taught Kindergarten than when they taught Grades 1-8. “It's a lot out of 

the student interest, so it all just kind of melds together (IT5KR57). Kindergarten teachers described 

themselves as being “more free to naturally integrate different subjects” (IT12KR17). “Kindergarten is a 

good way to prepare them as opposed to having them like in separate...now it's science now, it's...” 

(IT11KR72).  

Spiralling the curriculum also happened more naturally in Kindergarten than in Grades 1-8 

because there weren’t different strands that needed to be covered. “In older grades you have your 

different strands, but in kindergarten I'm not just doing money one unit and then leaving money or I'm not 

just talking about 3D shapes and then not coming back to them again” (IT10KR24). “Another thing that's 

very common in our class is these ideas that kind of reoccur again” (IT8KR17). Because spiralling 

allowed students to revisit concepts more than once, they had multiple opportunities to build their 

understanding and teachers had multiple opportunities to assess that understanding. 

During my observations, I noticed that spiralling could be organized around recurring themes, as 

long as the teachers were purposeful about what they put out for their students. Every time a student went 

around to a certain center or area of the room, they would have another opportunity to revisit a particular 

concept. During an observation in one Kindergarten class, I spent some time in their design studio 
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(OT13R14). This was one of the students’ favorite areas to play, and it was also a place that was 

purposefully designed by the teacher to keep spiralling back to measurement. During her interview, this 

teacher gave the following example. “In the fall we bought some Burlap to go over the tables. Then the 

kids had to decide how big the burlap was going to be, and cut it. Then we realized that it started to fray 

on the ends, so we decided to cover it with plastic so the kids weren’t pulling at it. Then they decided that 

the plastic covering would have to be bigger than the burlap so that it would cover it and would go around 

the tables. Then once the tables were set up, one student decided that she wanted to make a dress. This 

required a sewing pattern. So, we traced her body and made a dress. Then other kids also wanted to make 

different things and it just kept going from there” (IT13KR9-12). These students didn’t have to use the 

design studio every day or at any particular point in time. “They would stop doing it for a while, but then 

it was Christmas and they started wanting to make things for their families” (IT13KR12). It was up to the 

students when they wanted to use the studio, but every time they did, they were naturally spiralling back 

to measurement, and the teacher was presented with another opportunity to assess their understanding of 

measurement concepts.  

Challenges Associated with Assessing Mathematics Learning in Grades 1-8. Once students 

transitioned from Kindergarten to Grade 1, teachers in this study described how it became more difficult 

to collect ongoing formative assessment information. Students in Grades 1-8 were more academically 

diverse, and teachers had only one year instead of two years to get to know them. Mathematics ability 

also became connected to reading and writing ability, and there was a higher focus on content coverage. 

More Academic Diversity and Less Time to Get to Know Students. Teachers in this study 

described how students in Grades 1-8 were more academically diverse than students in Kindergarten. 

There would be a range of students all at “different stages of ‘getting’ the concepts” (SPR38). In 

Kindergarten, because students were in their first year of school, they hadn’t yet had the chance to fall 

behind. “Kids usually come into school having a head-start in mathematics” (IT8KR45). But then if they 

start to fall behind, it can be especially difficult in mathematics to get caught up. “If they don’t ‘get’ one 
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concept, they can’t move on to the next” (IT7JR35). There was more danger of students falling behind in 

mathematics because one skill built on the next more than in other subjects. In talking about fractions, one 

teacher described how “If they don’t even get that it’s a part number...they're not there. Their 

understanding is either going to be corrupted or we can't build on it” (IT4JR34).  

Teachers in Grades 1-8 wished that they either had more time, or at least more comprehensive 

assessment information, about each of their students. “One year is so little time to get to know my 

students and figure out how they learn best” (SPR56). In the current system, with students moving every 

year from grade to grade and teacher to teacher, it was difficult to establish and maintain momentum in 

propelling their students’ learning forward. “It’s not that we necessarily need more time to cover the 

curriculum, it’s that we have to go back and cover previous curriculum” (IT3PR30). Another teacher 

commented, “If I’m in grade five, the grade fours should come in with a good sense of what tenths are, 

and I should just be able to build on that to take them to hundredths. But instead, I’m finding that I have 

to do so much repetitive work from grade to grade” (IT4JR27). Teachers weren’t getting a comprehensive 

assessment of what each student’s understanding was when they came into their classroom. Without this 

information, teachers felt like they had to go back and cover previous curriculum for all students, when it 

may have only been needed by a few. “We’re putting a cap every year on assessment progress by not 

transferring one teachers’ assessment information to the next teacher” (IT7JR15). With detailed 

assessment information from each students’ previous teachers, especially in the context of mathematics, 

where one concept builds on the next, teachers described how they would be in a better position to 

determine where to start with each student. The only information they actually had were the students’ 

grades from previous years, and any informal conversations they had with colleagues who had taught 

their students before.  

Mathematics Ability Connected to Reading and Writing Ability. In Grades 1-8, assessing 

students’ mathematics ability became more challenging, because their mathematics learning became 

dependent on their reading and writing ability. “Mathematics changes once students have to do 
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mathematics and read” (IT2PR75). Students in Grades 1-8 had to read word problems and were expected 

to read instructions on worksheets rather than having instructions delivered orally. As such, students who 

were behind in reading, also start to fall behind in mathematics.  

With writing, once students started writing their answers down, the pencil became king, and other 

more concrete representations of work (e.g., using manipulatives) became only necessary if the student 

was struggling with pencil work. In one artifact of a teacher’s analysis of student work, she noted that the 

student “trusted the pencil work which was incorrect, but not the manipulative representation which was 

correct” (APR69). 

Teachers in Grades 1-8 did their best to “separate out the mathematics and the reading” 

(IT14R46) to try and assess their students’ mathematics knowledge as completely as possible. For 

example, if a student had trouble reading, they would “do more things orally –ask them to ‘tell me about 

it’ and see what they say” (IT3PR31). 

Higher Focus on Content Coverage. During my observations in Kindergarten classrooms, I 

noticed that the students were generally excited to have assessment conversations with their teacher, 

because they were ‘just playing’ (e.g., OT5R16, OT8R20). In Grades 1-8, students were less open to 

having those conversations because they took time and energy away from just getting their work done. 

When students had an opportunity to work in groups, they tended to split questions up, rather than taking 

their time and working through each of the questions together (e.g., OT6R15). In Grades 1-8, even though 

the teacher still circulated the classroom, trying to engage their students in conversation, the students were 

more interested in the procedure and whether they were ‘doing it right’ (e.g., OT1R26). Approaching 

mathematics from a formative focus was more challenging for teachers in Grades 1-8 because their 

students were less interested in engaging in conversations and more interested in getting the content 

covered for the day. 

Teachers in older grades also felt pressure to get the content covered. As they were circulating the 

room while students were working, their comments often focused on task instructions and getting the 
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work done. I began hearing things in my observations like “Let’s get going, you have limited time” 

(OT4JR13), which despite being well meaning by the teacher, could cause some students to not ask 

questions that could improve their understanding for fear of not having time to finish the task.  

One teacher, in their teacher learning artifact, described how one of the challenges of working 

with students in junior grades was getting them to try new things. “They want to keep using the tools 

(e.g., fingers) that they’ve gotten used to using” (AJR67). In Kindergarten, because students hadn’t gotten 

used to any tools in particular, they were still flexible and willing to experiment with different methods, 

tools and ways of thinking, regardless of how long it took to ‘get the answer’ (e.g., AKR18).  

In my observations, Kindergarten teachers were much more actively documenting, especially 

with technology. Without the focus on content coverage that existed in Grades 1-8, Kindergarten teachers 

and students were more free to take pictures and videos to document learning. Educators in Kindergarten 

all had iPads out, which wasn’t the case in Grades 1-8. In their interviews, Kindergarten teachers were 

responsible for 19 of the 22 (86%) times technology was coded for, and all the kindergarten teachers 

(n=7) mentioned the usefulness of technology for streamlining the documentation of observations and 

conversations.  

Summary of Research Question Two 

Research question two: How do approaches to mathematics assessment within elementary school 

teachers adapt in response to diverse students?  

Elementary school teachers adapted their mathematics assessment practices in response to diverse 

students by creating learner profiles, encouraging multiple ways of demonstrating learning, building 

confidence, redefining success, explicitly considering the assessment of diverse students in their lesson 

planning, and collecting and following-up on ongoing assessment information (Theme 3). Approaching 

assessment in a way that responded to diverse students was more natural in Kindergarten than in older 

grades (Theme 4).  
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Theme 3: Teachers in this study described how they approached mathematics assessment for 

diverse learners by (a) creating learner profiles that took an asset stance and connected to the assessment 

of student work, (b) encouraging multiple ways of demonstrating learning, (c) building confidence, (d) 

redefining success, (e) explicitly considering the assessment of diverse students in their lesson planning, 

(f) collecting ongoing assessment information, and (g) following-up after collecting assessment 

information. Learner profiles reflected students’ individual strengths and needs, and teachers used them to 

keep a running log of assessment events and inform next steps in partnership with their students. Students 

were encouraged to demonstrate their learning in the ways that made the most sense to them. Building 

confidence and redefining success were achieved by recognizing the inseparability of mathematics and 

emotions, making instructional decisions that promoted mistakes as an essential part of learning, and 

maximizing opportunities for students to feel successful. Teachers explicitly planned for the assessment 

of diverse students in their mathematics lessons by considering the different assessment opportunities 

offered through whole group and small group learning, and by considering how the curriculum, classroom 

environment and technology might contribute to maximizing formative assessment opportunities for 

individual students. Finally, teachers in this study adapted mathematics assessment for diverse students by 

considering how they were going to both collect and follow-up on ongoing assessment information.  

Theme 4: Across data sources, there were differences in how teachers approached mathematics 

assessment in Kindergarten vs. Grades 1-8. Elementary school teachers’ plans for maximizing formative 

assessment opportunities for diverse students (as described in the previous theme) were more readily 

enacted in Kindergarten than in Grades 1-8. Teachers described both (a) the benefits of assessing 

mathematics through play in Kindergarten, and (b) the challenges associated with assessing mathematics 

learning in Grades 1-8. In Kindergarten, students benefited from a two-year program with two educators 

in the room. Play deepened understanding and engagement, and placed learning skills and problem-

solving at the forefront. The reporting structure in Kindergarten facilitated a more formative assessment 

focus and spiralling the curriculum and integrating other subjects were more natural in Kindergarten. In 
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Grades 1-8, it was more challenging to collect rich mathematics assessment data from students because 

teachers only had one year, instead of two, to get to know them, and they were more academically diverse 

than they were in Kindergarten. Further, mathematics ability became connected to reading and writing 

ability and there was a higher focus on content coverage. they were at different stages of understanding 

(they had a chance to fall behind), mathematics became connected to reading and writing ability, and 

students’ emphasis on getting the answer as quickly as possible made it difficult for teachers to focus on 

their problem-solving processes. 
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Chapter 5 

Discussion 

The purpose of this qualitative research study was to explore how elementary school teachers’ 

approaches to mathematics assessment changed as they worked with diverse groups of students. 

Specifically, I was interested in studying how teachers’ approaches to assessment responded to the 

diverse strengths and needs of their students within the context of mathematics education. Two research 

questions guided this study: (a) How do approaches to mathematics assessment compare across 

elementary school teachers? and (b) How do approaches to mathematics assessment within elementary 

school teachers adapt in response to diverse students? As reported in Chapter 4, four themes emerged 

from my analysis of interview, observation, survey and artifact data. This chapter begins by briefly 

revisiting those themes as they responded to my research questions. Then, to better understand the 

relationships between those findings and the existing literature, the subsequent discussion is organized 

under four sub-headings: (a) conceptualization revisited, (b) theoretical underpinnings: dialogical self 

theory (DST), (c) internal positions of the dialogical self, and (d) layers of external positions of the 

dialogical self.  

Key Messages by Research Question 

Research Question 1: How do Approaches to Mathematics Assessment Compare Across Elementary 

School Teachers?  

The elementary school teachers in this study approached mathematics as a distinctive context for 

assessment (Theme 1) shaped by layers of external support (Theme 2). They described how mathematics 

was a distinctive context for assessment because of the extent to which mathematics teaching and learning 

had changed over the years relative to other subjects - resulting in necessary, and significant, shifts from 

how teachers had traditionally been assessing their students’ mathematics learning. For example, forming 

a teaching, learning, and assessment partnership with students in mathematics had become increasingly 

important where traditionally mathematics classrooms had been predominately teacher-led. Observations 
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and conversations focused on the process of problem-solving were now viewed as more important than 

products. Finally, confidence building in mathematics was now seen as an essential consideration for both 

students and teachers. 

Teachers’ approaches to mathematics assessment were influenced by supports at the school level 

and beyond. At the meso-, or school and home level, teachers described how colleagues and parents were 

essential in supporting their mathematics assessment practices. With colleagues, supportive relationships 

were developed by establishing a personal connection, seeing the other teacher as an expert, and having 

opportunities to connect on a regular basis. With parents, assessment partnerships happened most 

effectively when teachers introduced parents to the benefits of having a growth mindset in mathematics, 

shared their expertise around mathematics instruction and assessment, and encouraged parents to become 

active participants in their child’s learning. 

At the macro-level, teachers were supported most by guiding documents such as the curriculum, 

human resources such as mathematics coaches, and direct funding from the ministry for release time, and 

for purchasing diagnostic assessment tools and iPads for documenting assessment information. The main 

challenges teachers faced beyond the school were being able to simultaneously implement formative and 

summative classroom assessment guidelines, as well as EQAO standardized testing assessment 

guidelines, having enough in-classroom support, and having input over what to do with funding 

allocations.  

Research Question 2: How do Approaches to Mathematics Assessment Within Elementary School 

Teachers Adapt in Response to Diverse Students?  

Elementary school teachers adapted their mathematics assessment practices in response to diverse 

students by creating learner profiles, encouraging multiple ways of demonstrating learning, building 

confidence, redefining success, explicitly considering the assessment of diverse students in their lesson 

planning, and collecting and following-up on ongoing assessment information (Theme 3). Approaching 
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assessment in a way that responded to diverse students was more natural in Kindergarten than in older 

grades (Theme 4).  

Learner profiles reflected students’ individual strengths and needs, and teachers used them to 

keep a running log of assessment events and inform next steps in partnership with their students. Building 

confidence and redefining success were achieved by recognizing the inseparability of mathematics and 

emotions, making instructional decisions that promoted mistakes as an essential part of learning, and 

maximizing opportunities for students to feel successful. Teachers explicitly planned for the assessment 

of diverse students in their mathematics lessons by considering the different assessment opportunities 

offered through whole group and small group learning. They thought about how they were going to 

collect and follow-up on ongoing assessment information, they thought of purposeful questions and how 

they were going to engage their students in mathematical thinking. The classroom set-up, the curriculum, 

and the use of technology were also carefully considered.  

Across data sources, elementary school teachers in this study were able to adapt their approaches 

to mathematics assessment for diverse students differently depending on whether they were teaching 

Kindergarten or Grades 1-8. Elementary school teachers’ plans for maximizing formative assessment 

opportunities for diverse students (e.g., collecting ongoing assessment information, as described in Theme 

3) were more readily enacted in Kindergarten. Teachers described both (a) the benefits of learning 

through play, and (b) the challenges of increased academic diversity in older grades. In Kindergarten, 

learning skills and problem-solving were at the forefront of learning through play, and reporting allowed 

assessment to have more of a formative focus. In older grades, however, it was more challenging to 

collect formative assessment data from students because they were at different stages of understanding 

(they had a chance to fall behind), mathematics became connected to reading and writing ability, and 

students’ emphasis on content coverage, and getting the answer as quickly as possible, made it difficult 

for teachers to focus on their problem-solving processes. 
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Conceptualization Revisited 

Both my initial conceptualization (in Chapter 2) and Reconceptualization of Teachers’ 

Approaches to Assessment as a Multiplicity of Dialogical Positions (Figure 1) were grounded in 

sociocultural theory and the existing classroom assessment literature. Sociocultural theory drew attention 

to the importance of looking beyond individual students and their teachers to consider more broadly how 

their classrooms, their schools, and their wider social and cultural contexts might enable (and constrain), 

opportunities for effectively moving student learning forward (Elwood, 2006; James, 2006; Klenowski, 

2011; Shepard, 2019; Willis, 2009). The existing classroom assessment literature identified the factors 

that influence teachers’ approaches to assessment and exemplified the complexity of the translation of 

teachers’ knowledge and beliefs into practice (Fulmer, Lee & Tan, 2015; Suurtamm & Koch, 2014; Xu & 

Brown, 2016). We know from the literature that teachers’ assessment practices are influenced by social 

and cultural factors both inside and outside the classroom (Klenowski, 2011; Suurtamm & Koch, 2014). 

We also know from previous conceptual models (e.g., Fulmer et al., 2015; Willis, 2009; Xu & Brown, 

2016) what some of those factors are (i.e., knowledge, beliefs, teacher-student interactions, school and 

society), and have begun to gain an understanding of how they interact. However, my reconceptualization 

provided further depth and complexity around how those factors, or positions, interacted in the minds of 

teachers. It is this additional description of how teachers negotiated the multiplicity of positions that 

shaped their mathematics assessment practices, that has been advanced in my reconceptualization and is 

the central theoretical contribution of this work.  

In addition to being based on a thorough analysis and synthesis of the literature, my 

reconceptualized model, as presented here (Figure 1), was also grounded in conversations and 

observations with practicing teachers – the results of this dissertation study. The teachers in this study, 

through my interviews, observations, survey responses, and artifacts, enabled me to better understand 

how their approaches to assessment were influenced by the micro, meso, and macro factors that shaped 

their assessment practices. In this research, I was able to get first-hand accounts from teachers about how 
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they thought about assessment, what influenced those thoughts, and how they went about turning those 

thoughts into actions. 

To this end, the core factors from my initial conceptualization [i.e., knowledge, beliefs, teacher-

student interactions, and school and society], largely stayed the same, although they were identified at a 

more granular level in my reconceptualization, and the description of how they interacted was developed 

further. By working with actual teachers, I was able to zero in on, and more deeply consider, how to 

refine the complex relationships between the internal and external contextual factors influencing teachers’ 

assessment practices.  

These internal (i.e., knowledge and beliefs) and external (i.e., childhood experiences with 

mathematics, students, parents, colleagues, school board and ministry) factors were not only interacting 

some of the time, or in any particular direction. They were constantly interacting all of the time and in all 

directions. My reconceptualization (Figure 1) demonstrated more clearly how the layers of influence at 

the micro, meso, and macro levels actually impacted teachers’ assessment practices. It was not that 

students, colleagues, parents and macro-level guidelines and policies impacted classroom assessment 

directly, but that the external dialogues they created influenced teachers’ existing internal dialogues 

around knowledge and beliefs and it was through this influence that they impacted assessment in the 

classroom. 
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Figure 1.  

Reconceptualization: Teachers’ Approaches to Assessment as a Multiplicity of Dialogical Positions 

 

In the reconceptualization of teachers’ approaches to classroom assessment (Figure 1) the 

dialogical self was represented by four concentric circles. All positions, or dialogues occurring in the 

minds of teachers, were represented by italicized text (e.g., knowledge, students, parents, ministry). The 

three outermost circles represented external positions at the micro, meso, and macro levels (Fulmer et al., 

2015). The innermost circle represented internal positions. Internal positions were felt as part of oneself 

(e.g., I as a knowledgeable assessor of student work, I as having particular beliefs about mathematics 

learning). External positions referred to people and objects that were part of the teacher’s past or present 

external environments but that were felt intrinsically (e.g., my childhood experiences with mathematics, 

my colleagues, my school board). These external positions, in the eyes of the individual, were important 

from the perspective of one or more of the internal positions (e.g., colleagues were important to teachers 

because they influenced their assessment knowledge). Conversely, internal positions were relevant 

because of their relationship with one or more external positions (e.g., I feel like a knowledgeable 
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assessor because of professional development opportunities provided by the ministry). In other words, 

internal and external positions received their significance as emerging from their mutual interactions over 

time (Arvaja, 2016; Hermans, 2001). All these positions (both internal and external) were identified as 

‘self’-positions’ because they were all perceived as ‘mine’ in the eyes of teachers (e.g., my knowledge, 

my students, my colleagues, my school board). 

The circles in the reconceptualization (Figure 1) were highly permeable, suggesting “open 

boundaries not only between the internal and external positions of the self but also between the self and 

the outside world” (Hermans, 2001, p. 253). These ‘self’ positions were intended to be used as resources 

in the context of teachers’ experiences in the world, where they were selected, negotiated, and combined 

in ways that new meanings emerged, and with them, new tools to make sense of their everyday 

experiences (Salgado & Goncalves, 2007). In the reconceptualization, internal and external positions 

weren’t considered as isolated from one another. Instead, the teacher was involved in an active process of 

positioning in which co-operations and competitions between internal and external positions developed in 

the context of particular situations in the outside world (Akkerman & Meijer, 2011; Hermans and 

Hermans-Konopka, 2010). Teachers’ assessment practices were not fixed or predefined. They were 

connected to their personal experiences in social contexts and continuously evolving in negotiation 

between the outside world and their internal and external dialogical positions. 

Theoretical Underpinnings: Dialogical Self Theory (DST) 

The central theory underpinning this reconceptualization of teachers’ approaches to classroom 

assessment was Dialogical Self Theory (DST) (Akkerman & Meijer, 2011; Arvaja, 2016; Hermans, 2001; 

Hermans and Hermans-Konopka, 2010). I used this theory as a supplement to sociocultural theory, to help 

me explain what was happening in the minds of teachers as their internal positions (knowledge and 

beliefs) interacted with external positions at the micro, meso, and macro levels. 

The central concept of DST is the "dialogical self" which considers internal positions as more of 

an extension of, rather than separate-from, external positions (Arvaja, 2016; Hermans, 2001). When 
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teachers in this study talked about how they approached assessment in their mathematics classrooms, it 

was as though there was a gradual transition, rather than a sharp distinction, between their internal and 

external factors. It seemed impossible for them to separate their current thinking, or internal positions 

about assessment, from the layers of external positions that continually surrounded them. 

In DST, the self is extended to include not only internal positions (e.g., myself as a mathematics 

learner) but also external positions (e.g., my students, my colleagues, my school board). With the ‘self’ 

extended in this way, external dialogues are no longer outside the self, but rather an intrinsic part of it. 

Internal thought processes take place within different domains of the self, or different combinations of 

internal and external positions (Akkerman & Meijer, 2011; Hermans, 2001). 

In this research, looking from the perspective of teachers as "dialogical selves" helped me to 

understand and visualize the complex considerations in teachers’ minds as they negotiated the positions of 

different external stakeholders (students, parents, colleagues, and systems) with their current internal 

positions (knowledge and beliefs) about mathematics learning and assessment. The positions of these 

external stakeholders were taken into account in such a way that the teachers’ resulting behaviours, or 

mathematics assessment practices, evolved from the "complex act of answering to a dynamic 

juxtaposition of several questioning voices" (Salgado & Goncalves, 2007, p. 614). DST emphasizes not 

only the role of human-human interactions but also the impact of social power (Hermans, 2001; 

Luttenberg, Imants, & van Veen, 2013). Using DST allowed me to weave together teachers’ internal and 

external positions about assessment in a way that resulted in a more profound understanding of how the 

self and society actually came together in teachers’ minds to influence their assessment decisions and 

practices. 

Teachers position themselves differently in relation to their respective work communities and the 

values and ideologies that these external positions represent in their minds (Akkerman & Meijer, 2011; 

Arvaja, 2016). Whether a match or a mismatch exists between a teacher’s professional sense of self and 
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their work context, has implications for their sense of well-being, satisfaction and engagement at work 

(Day & Kington, 2008; Flores & Day, 2006; Kira & Balkin, 2014).  

A dialogical approach to classroom assessment acknowledges that the teachers’ perception of 

‘self’ is constructed through relationships with others and emerges through the constant interactional 

positioning with those others in their everyday lives (Luttenberg et al., 2013; Hermans, 2003). From the 

perspective of the dialogical self, the teacher must pose the identity question of, “‘Who am I in relation to 

the others?’ instead of ‘Who am I?’” (Hermans, 2003, p. 104). 

As was described by teachers in this study, the tensions and conflicts that were continuously 

occurring between various internal and external positions (e.g., between knowledge and beliefs, or 

between beliefs and the ministry) could be challenging. However, these tensions could also initiate a more 

dialogical integration of internal and external self-positions (Hermans and Hermans-Konopka, 2010). 

This integration of positions could manifest itself in deeper awareness (Kira & Balkin, 2014; Meijer et al., 

2009) and greater professional self-understanding (Arvaja, 2016).  

In the following sections, I explain the contents of my revised model by discussing, in light of the 

literature, some of the key internal and external positions that were evolving in the minds of the teachers 

in this study.  

Internal Positions of the Dialogical Self 

The internal positions that teachers in this study described as feeling as part of ‘themselves’ were 

(a) knowledge of assessment and knowledge of curriculum content and (b) beliefs about mathematics 

learning and beliefs about mathematics assessment. In my initial conceptualization of teachers’ 

approaches to classroom assessment (in Chapter 2), as well as in Xu and Brown’s (2016) model, there 

was a hierarchical relationship between knowledge and beliefs. However, after talking with teachers and 

analyzing my results, I decided that this hierarchy was no longer necessary, useful, or accurate. When 

teachers in this study described how their assessment knowledge and beliefs interacted, they explained 

how they were continuously interacting with each other as well as with other contextual factors at each of 
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the micro (e.g., students), meso (e.g., colleagues, parents), and macro (e.g., ministry) levels. According to 

teachers in this study, there was a persistent and continuous dialogue in their minds that encompassed the 

knowledge and beliefs they currently had, as well as the new ideas and considerations that were always 

flowing in from external influences. New knowledge caused them to reconsider, and reshape, their 

existing beliefs, and their existing beliefs determined what knowledge they sought out as well as what 

knowledge they internalized.  

From the perspective of the dialogical self, each human existence is an existence of “addressing 

Others” (Hermans & Hermans-Konopka, 2010). For teachers' approaches to assessment in this study, this 

"addressing Others" came in the form of continuously reflecting on how their current external positions 

(e.g., parents’ beliefs about mathematics assessment) combined (or didn't combine) with their current 

internal positions (e.g., their own beliefs about mathematics assessment). Contextual factors, or external 

positions were perceived differently, and subsequently embraced to different degrees depending on 

teachers’ existing knowledge and beliefs (Arvaja, 2016; Kira & Balkin, 2014; Remesal, 2011; Xu & 

Brown, 2016). 

Layers of External Positions of the Dialogical Self 

Although teachers in this study were expected to acquire sufficient assessment knowledge as 

disseminated in various standards (e.g., JCSEE, 2015; OME, 2010a), the reality was that they had to 

make professional decisions about assessment in response to complex contexts and various external 

positions that either facilitated or inhibited their practices (Arvaja, 2016; Kira & Balkin, 2014). Their 

assessment decision-making was thus a process of balancing the demands of external factors with their 

own existing knowledge and beliefs (Akkerman & Meijer, 2011; Remesal & Brown, 2015; McMillan, 

2008; Willis et al., 2013). Teachers were continually trying to reconcile and make meaning from the 

multiple contexts, and external positions within those contexts, that they were influenced by at the micro, 

meso, and macro levels (Deneen et al., 2019; Fulmer et al., 2015; Willis, 2009; Xu & Brown, 2016) – and 

we can't minimize the amount of conceptual tension that occurred as a result of this complexity.   
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This section is not separate from, but rather builds on the previous section, by describing how 

teachers in this study perceived and began working through the conceptual tensions created by the 

interactions of their internal and external positions. This section is organized by layers of external 

positions, beginning with the micro layer which includes childhood experiences with mathematics and 

students. The second, or meso layer, includes colleagues and parents. Finally, in the third, or macro layer, 

I discuss how external positions at the system level both facilitated, and constrained, teachers’ efforts in 

moving towards a more coherent system of formative and summative assessment. 

Layer 1 (micro). Childhood Experiences with Mathematics. Teachers’ internal positions of 

knowledge and beliefs about assessment were shaped by many external contextual factors. The 

preponderance of those factors (e.g., interactions with students, colleagues) occurred after they decided to 

become teachers. However, even before they entered a teacher education program, their knowledge and 

beliefs about assessment had already been influenced by how their own teachers approached mathematics 

assessment when they were students in school (Brown, 2008; Cowie, 2013; Suurtamm & Koch, 2014).  

During the period of time (1960s-2000s) that I, and the teachers in this study, would have been in 

elementary school, the Ontario mathematics curriculum, and the instruction and assessment that it 

described, became inquiry-based, standardized across the province, and more focused on the process of 

mathematics over the end product (Craven, 2003; Fey & Graeber, 2003). Yet despite these intended 

movements away from promoting traditional top-down teaching methods and summative assessments, the 

reality was that students (teachers today) were still largely experiencing mathematics, as a procedural, 

textbook-based subject assessed with tests at the end of periods of learning. This finding is significant 

because how current in-service teachers experienced mathematics assessment in school, and came to 

believe that mathematics existed, ran contrary to how they were now expected to enact assessment 

practices as teachers themselves.  

Teachers in this study did not experience mathematics teaching and learning in the ways that 

students are expected to experience them today. Yet how they learned mathematics, and had their 
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mathematics learning assessed, would have shaped their beliefs, and those beliefs would subsequently 

come to influence the extent to which they were able and willing to implement currently mandated 

principles and practices (Cowie, 2013; Murphy et al., 2006; Smith et al., 2014; Xu & Brown, 2016). Our 

experiences in childhood are our starting points for deciding how we will approach similar experiences in 

adulthood (Cowie, 2013; Roth & Radford, 2011).  

The easiest new principles to implement would be those that were already in line with what they 

believed (Cowie, 2013; Shepard, 2000). If teachers today came to believe that mathematics was a rigid, 

procedural-based subject, that relied heavily on summative assessments, it would naturally be more 

difficult for them to implement practices that ran counter to those beliefs. 

Students. At the student level, one of the external positions that teachers in this study were 

negotiating was that assigning paper-and-pencil work for individual practice was perceived as less 

effective than collaborative learning.  

We know from the literature that positive relationships with teachers are one of the most 

important factors in improving student learning (Hattie, 2012; Fulmer et al., 2015), and we also know that 

the teacher-student relationship is at the heart of approaching and integrating assessment from a 

contemporary point of view (Katz & Dack, 2012; Tierney, 2006; Willis, 2009). However, for these 

positive learning and assessment relationships to grow in the context of mathematics education, it is 

essential that teachers provide students with opportunities for building confidence and a positive 

mathematics self-concept (Beilock, 2009; Marzano & Pickering, 2010; OME, 2010a; Vukovic et al., 

2013).  

One of the ways that student confidence in mathematics can be enhanced is by encouraging 

students to work together and make mathematics a collaborative process (Burton, 2004; ETS, 2010; 

Fullan, 2013). However, that does not mean that it always has to be a collaborative process, or that group 

work is always going to be better than individual work (Bondie & Zusho, 2018). Sometimes, according to 

teachers in this study, individual practice worked best for building student confidence. For some students, 
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teachers had to be continuously conscious of, and tread lightly on, the extent to which they encouraged 

collaborative mathematics learning. It often made more sense to encourage these students to work through 

a handout, play an iPad game, or engage in some other form of individual practice where they could take 

their time, make mistakes, and learn at their own pace without competition and comparison to other 

students.  

I also observed first-hand in this study, how individual work could be an effective and viable 

option. If it was at an appropriate level that helped students deepen their understanding, or practice 

applying a concept, individual work functioned well to improve students’ confidence as mathematics 

learners. This confidence was described by teachers, and the literature, as essential for enabling students 

to stretch themselves further, and perhaps engage more fully, in collaborative learning tasks in the future 

(Ashcraft, 2002; Marzano & Pickering, 2010). 

It was troubling for me to hear teachers in this study being apologetic and saying things like ‘I 

don’t want to get myself in trouble’ (T13R8) when they talked about having students do individual work 

in their classrooms. These teachers were actually carefully considering each student’s unique strengths 

and needs in order to make accurate decisions about which tasks would have a positive impact on their 

mathematics learning at particular points in time (Bondie et al., 2019). As long as teachers were 

committed to making assessment decisions that focused on student thinking, offering choice, and 

increasing engagement, the particular type of task, or whether the student completed the task individually, 

or collaboratively, was secondary (Black et al., 2004; Bondie et al., 2019; Ladson-Billings, 2009; 

Santamaria, 2009). 

Layer 2 (meso). Colleagues. At the meso, or school and home level, one of the external 

dialogues that teachers in this study were wrestling with was that although they valued assessment 
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conversations with their colleagues, there was only so much assessment support that colleagues could 

provide without actually being in the classroom with the teacher. 

According to the literature, teachers’ capacity in assessment is built by engaging in quality 

learning conversations and trusting relationships with colleagues (OECD, 2010; JCSEE, 2015; Tierney, 

2006). Colleagues were mentioned by every teacher in this study as providing support for their 

mathematics assessment practices. However, the quality and extent of this colleague support was much 

more pronounced for teachers in Kindergarten who had a colleague (the ECE) in their classroom at all 

times (Becker & Mastrangelo, 2017). 

The documentation of students’ learning was facilitated in Kindergarten through the assessment 

partnership that developed between the teacher and ECE, and we know from the literature that the 

collaborative analysis of student work between teachers is important in building teachers’ capacity in 

assessment (Bruce & Flynn, 2013; Goddard et al., 2007; Penuel et al., 2007). Kindergarten teachers in 

this study could take better advantage of this collaborative process (Becker & Mastrangelo, 2017). In 

older grades, teachers had limited opportunities to assess student work with other colleagues. They either 

had to have a product, or sample, of student work to show the other teacher, or the other teacher had to 

come into their class. With an extra educator in the room in Kindergarten, each student had twice the 

opportunity to be observed, talked to, and heard – twice the opportunity to have their learning captured 

and twice the number of people considering and analyzing their work. 

In Kindergarten, the teacher and ECE benefited from a collaborative and reflective partnership 

that helped them both align their learning and teaching more closely with students’ individual learning 

needs (Becker & Mastrangelo, 2017; Livingston & Hutchinson, 2017; OME, 2016c). Assessment in play-

based learning involves “making thinking and learning visible” by documenting and reflecting on what 

the child says, does, and represents in play and inquiry (OME, 2016c; Sarama & Clements, 2009). The 

dual perspectives gleaned from the documentation of student learning by both the teacher and the ECE, 

provided greater insights into each student’s individual learning progress (Becker & Mastrangelo, 2017). 
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Working together in this way enabled the educator team to subsequently make the connections and pose 

the types of questions that would most effectively extend each students’ learning (Livingston & 

Hutchinson, 2017; OME, 2016c).  

Parents. Although teachers in this study believed that communication with parents was essential, 

these interactions rarely developed beyond a one-way transmissions of assessment information from the 

teacher to the parent. Communication with parents could only go so far in becoming an assessment 

partnership as long as the nature of reporting continued to focus primarily on the results of summative 

assessments. 

We know from the literature that parents are key contributors to their child’s learning (Ginsburg-

Block et al., 2010; Livingston & Hutchinson, 2018; Maloney et al., 2015; Pelletier, 2014). Parents are 

mentioned frequently in both the Grade 1-12 and the Kindergarten addendum to Growing Success (OME, 

2010a; OME, 2016b). However, the extent to which teachers are expected to include parents as active 

participants in documenting and monitoring their child’s assessment progress are very different between 

these two documents. 

The way in which communication with parents is described in Growing Success (OME, 2010a; 

OME, 2016b) aligns with how teachers are expected to report student learning throughout the year. In the 

Grade 1-12 version (OME, 2010a), teachers are expected to maintain communication with parents to keep 

them informed of the curriculum expectations and their child’s progress in meeting them. “Evaluation 

accurately summarizes and communicates to parents…and students themselves what students know and 

can do with respect to the overall curriculum expectations” (p. 38). In the Kindergarten Addendum to 

Growing Success (OME, 2016b), the parent’s role is expressed as much more collaborative. Building 

relationships with families is explicitly incorporated into the role of the teacher. “The child and the child’s 

parents are encouraged to join the educators in supporting the learning of the child through assessment for 

and as learning (OME, 2016b, p. 6). 
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The report card structure in Kindergarten focuses on the progress, strengths and next steps, of 

each child as an individual, while the nature of reporting in Grades 1-12 focuses on the summative 

assessment of end products which provokes normative comparisons. According to the literature, as well 

as the results of this study, there is a need to shift the culture of mathematics instruction and assessment 

from focusing on normative comparisons and end products to focusing on getting better relative to one-

self and the process. It’s in the curriculum and it’s in the literature that the process of mathematics is more 

important than the product (Brookhart, 2011; ETS, 2010; OME, 2010a; Wiliam & Thompson, 2007; 

Zegarac, 2016). When we focus on the end product, we create a mathematics culture of winners and 

losers. Students start to doubt their ability in mathematics simply because they never get the right answer 

as fast or as often as other students in their class (Anderson, Boaler, & Diekman, 2018; Boaler, 2019; 

Burton, 2004). 

Reporting can be beneficial if it contributes to the initiation of the two-way sharing of accessible 

assessment information, such as photos, videos, and anecdotal examples. However, according to the 

results of this study, this was only the case in Kindergarten, and it was only the Kindergarten teachers in 

this study who explicitly identified the reciprocal sharing of assessment information with parents as 

benefiting their children’s in-class learning.  

We know that strong connections between the home and the school support children’s learning 

and overall sense of well-being (Becker & Mastrangelo, 2017; OME 2012; OME 2016b; OME 2005; 

Ginsburg-Block et al., 2010). However, at least at this time, the extent to which these connections can 

include the direct sharing of assessment information may be limited by the nature of how teachers are 

expected to document and report student learning in Grades 1-12. The alternative, as teachers in this study 

described, was to focus conversations with parents on educating them about the pros and cons of the 

report card structure, the dangers of normative comparisons, and the power of how they talk to their 

children about mathematics. Parents’ attitudes and beliefs influence their decisions and their selection of 

activities for their children. Parents with mathematics anxiety may avoid activities that include 
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mathematics content (Elliott & Bachman, 2017; Sonnenschein et al., 2012). Parents’ own beliefs about 

mathematics can impact their child’s beliefs, and subsequent success since student confidence in 

mathematics, mirrors their parents’ attitudes and beliefs (Gresham, 2018; Vukovic et al., 2013). Educating 

parents about the dangers of a fixed mathematical mindset, and the potential for transferring their own 

lack of confidence in mathematics unnecessarily to their children could be a way to indirectly have a 

positive effect on their child’s assessment (Deluca et al., 2019; Gunderson et al., 2012; Popa & Pauc, 

2015). A parent who talks to their child from the perspective of a growth mindset, where mathematics is 

accessible to everyone, and mistakes are valuable, will have a positive effect on their child’s self-concept 

and willingness to accept and persevere through challenging problems (Boaler, 2019; Maloney et al., 

2015). The more a student is motivated to engage with mathematics content, the more the teacher will be 

able to accurately assess, and report in whatever format is required, what the student knows and is able to 

do. 

Layer 3 (macro). At the macro, or system level, one of the external positions that teachers in this 

study were negotiating was that while the system had helped facilitate their classroom assessment 

practices, their guidelines had also perpetuated a harmful dichotomy between formative and summative 

assessment, augmented by pressures of accountability, that made it difficult for teachers to enact 

assessment practices from a contemporary point of view.  

Facilitation of Classroom Assessment Practices. Teachers in this study had very positive views 

about the professional development opportunities, and connections they had been able to take advantage 

of through ministry support. This is consistent with the literature which suggests that teachers do find that 

professional development, and additional support in mathematics, offered by their ministry of education 

helps build their confidence in mathematics instruction and assessment (Tierney, 2006; JCSEE, 2015). 

However, these supports have to be sustained and experienced broadly, by every teacher in every division 

(Bruce et al., 2010; Koh, 2011; Wiliam et al., 2004). According to my results, mathematics experts 

embedded in schools, and release time for collaborative learning in mathematics were working, but 
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teachers did not feel like they could be leveraged to their full extent because they did not have sufficient 

time, space, and support to rethink and reconfigure their mathematics instruction and assessment practices 

to bring them in line with current curricula and principles. 

Teacher adoption of assessment practices that respond to the diverse needs of learners in is not a 

straightforward implementation of techniques within an existing classroom repertoire (Black & Wiliam, 

2009; Brookhart, 2018; Willis, 2011). Recent research highlights how powerful social and cultural 

contexts influence classroom assessment and emphasize a need to understand their influence if we want 

formative assessment to be a sustainable practice (Brookhart, 2018; Shepard et al., 2018; Willis, 2009). 

There is a “complex interrelationship between teacher beliefs, and traditions of power within assessment 

and learning in classroom contexts." (Willis, 2009, p. 1) These interrelationships add layers of complexity 

and may act as "barriers that frustrate efforts to realize the assessment goal of learner autonomy" (Willis, 

2009, p. 1).  

It is clear from the literature that macro-level policies and standards around assessment influence 

how teachers understand and implement assessment practices in their classrooms (Brown, 2011; DeLuca 

& Bellara, 2013; Pollock, 2013). It is the macro-level that is responsible for providing practicing teachers 

with the mandates, principles, and key documents to guide their teaching. However, teachers in this study 

went further to point out a number of other, perhaps less thought about, ways that decisions made at the 

macro-level trickled down to have far-reaching effects on their day-to-day mathematics instruction and 

assessment. 

On the positive side, it was ministry funding that allowed teachers to buy iPads for 

documentation, manipulatives to encourage multiple ways of demonstrating learning, and diagnostic 

assessment tools such as PRIME. However, it was also their school boards/ministry who were in charge 

of many presentations and workshops and who chose which speakers would be at those events. While 

teachers were responsible for what happened in their classrooms on a day-to-day basis, the colleagues that 

teachers were in contact with, the courses they took, the documents they read, and the workshops they 
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attended were all developed and chosen by many of the same relatively small group of people at the 

system level. 

It was the Ministry of Education who developed the curriculum, as well as the Additional 

Qualification (AQ) courses that teachers could take to better implement that curriculum. When practicing 

teachers took an AQ course to become a better teacher, it was the Ontario ministry of education standard 

that they were being judged against. It was the school board/ministry that provided funding for 

mathematics coaches in schools, and release time for PLCs where colleagues, who were emphasized as an 

integral support by teachers in this study, could get together and learn from each other. The differences 

that teachers experienced between Kindergarten and older grades were also the result of ministry 

decisions, or external positions at the system level. 

Toward a Coherent System of Assessment: Formative and Summative Assessments. There was 

a dichotomy, and tension, between formative and summative assessment expressed by teachers in this 

study, with formative assessment being seen as ‘good’ and summative assessment being seen as ‘bad.’ 

Yet teachers knew that they had to find a way to use both forms of assessment and described wanting to 

find a way for both forms of assessment to work together, as a system of assessment rather than 

remaining entirely separate and distinct. Both formative and summative assessments were necessary, and 

teachers expressed a need to find ways to have both forms of assessment work together. Summative 

assessments can and should, also have positive effects on student learning (Rohrer & Pashler, 2010; 

Bennett, 2011; Brookhart, 2018). Formative assessments can, and should, be used for making judgements 

about what a student knows and can do (Bennett, 2011; Lau, 2016). Further, formative assessments help 

students practice, consolidate, and organize knowledge in ways that will help them on summative 

assessments (Bennett, 2011; Shepard et al., 2018). Teachers in this study described how they used 

formative assessment information as a check to validate, or invalidate, the results of summative 

assessments. They looked at all the assessment information together to determine the extent that a student 

understood or could meet a particular standard or expectation in the curriculum. It was not one or the 
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other, but both – a collection of evidence on student learning. Using all the assessment information 

together told them whether a summative assessment was likely an outlier, and if they should re-assess, or 

whether it aligned with their formative assessments, and that the grade awarded through that summative 

assessment would be an accurate representation of that students learning. Where the frustration, or tension 

came in, was when teachers felt like they had to take summative assessment information, gained from a 

single point in time, as fact, and formative assessment information, gained from multiple points in time, 

as fiction. In these cases, it felt like the tests were just putting unnecessary pressure on students to gain 

knowledge that the teacher already knew.  

The challenges associated with implementing changes in mathematics instruction and assessment, 

which include trying to balance dual formative and summative assessment responsibilities, are augmented 

by pressures of accountability (EQAO, 2012). In Ontario, we have a ‘culture of accountability,’ driven in 

large part by EQAO testing (Jang & Sinclair, 2018). The results of this study support the existence, and 

challenges associated with, this double-edged sword. Teachers experience tension when assessments are 

used for conflicting purposes, and the EQAO’s demand on teachers appears to send mixed signals and 

confusions in terms of their roles and responsibilities. Teachers found information from large-scale tests 

irrelevant to their daily teaching and expressed concerns about having to spend too much time focusing on 

preparing their students to write a test that they did not believe adequately captured the rich learning 

taking place in their classrooms. The actual writing of the test took time away from day-to-day teaching 

and learning, and the standardized nature of the test, which required additional measures of security, 

caused teachers to resent their roles as test ‘proctor’ (Jang & Sinclair, 2018). 

Teachers in this study were caught between two cultures of assessment (Allal, 2016). On one 

hand, they had a ‘culture of classroom assessment,’ where they were trying to involve students as much as 

possible in the assessment process. Even within this culture, teachers in this study described frustrations 

around using primarily formative assessment strategies in their classrooms, as directed by documents such 

as Growing Success (OME, 2010a), but then still having to assign their students grades based on 
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summative assessments. Teachers explained how if they were doing formative assessment well, they 

“should be able to predict how well students should do on a test before the test” (T4R18). This tension, 

within the culture of classroom assessment is also expressed in the literature. Teachers feel caught in a 

system that, on one hand, emphasizes the effectiveness of formative over summative assessment, and on 

the other hand, is still forcing teachers to evaluate individual pieces of work at single points in time 

(Bennett, 2011; DeLuca & Volante, 2016; Lau, 2016; Shepard et al., 2018). 

According to Growing Success (OME, 2010a), the primary purpose of assessment is to improve 

student learning. However, summative assessments tend not to be used in this way (Bennett, 2011; Lau, 

2016). Currently they are used for evaluation purposes. But why can they not also be used to provide 

feedback and determine next steps? Summative assessments, after they are written, can be revisited to 

provide formative assessment information (Popham, 2008). From summative test results, teachers may be 

able to identify particular students that need more focused formative follow-up to improve their content 

understanding (Bennett, 2011; Black & Wiliam, 1998b).  

We know that it takes time to implement sustained change in education (JCSEE, 2015; Livingston 

& Hutchinson, 2016; Scarino, 2013; Tierney, 2006). Curriculum implementation is a process, not an 

event (Anderson et al., 2018; Craven, 2003; Holm & Kajander, 2019). This may be especially true for 

curricula that requires balance and for teachers to take on dual assessment responsibilities (Willis et al., 

2013). In Grades 1-12, teachers are trying to balance formative and summative assessment 

responsibilities, while also paying attention to learning skills and work habits (Geijse & Meijers, 2005; 

Jang & Sinclair, 2018). In Kindergarten, teachers are trying to balance social and personal developmental 

expectations with a growing emphasis on academic standards (Brown, 2008; DeLuca et al., 2019). The 

integration of new, or modified, educational policies and practices is a challenging task that requires 

teachers to reflect on, rethink, and often redefine their current assessment practices at the classroom level 

(Brookhart, 2018; Egodawatte et al., 2011; Fullan, 2013). 
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Recommendations for Practice 

Three recommendations for practice emerged from the research findings. In this section, I present 

these recommendations through a mini model (Figure 2) for how teachers could work towards a more 

coherent system of assessment that connects formative and summative assessment by leveraging (a) 

reflection, (b) consistent terminology, and (c) student engagement. 

Figure 2.  

Working Towards a More Coherent System of Assessment 

 

The Need for Reflection 

Teachers who participated in this research explained how they, their students, their colleagues, 

and their students’ parents all shared the common goal of improving student learning. To this end, 

teachers described the importance of continuously reflecting on the relationship between their internal 

positions (knowledge and beliefs) and external positions at the micro, meso, and macro levels and how 

those relationships were either enabling or constraining their desired classroom assessment practices. For 

example, at the micro-level teachers reflected on their own childhood experiences with mathematics and 
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how those experiences had worked to shape their current mathematics assessment practices. They also 

reflected on their interactions with colleagues and parents, and the ways in which each of these 

stakeholders described the relationship between formative and summative assessment, and the degree to 

which those descriptions were helping or hindering their ability to generate a coherent, and workable, 

assessment system. 

Teachers’ decision-making was a process by which they balanced the demands of external factors 

with their own existing knowledge and beliefs (Akkerman & Meijer, 2011; McMillan, 2016). They were 

continually trying to reconcile and make meaning from the multiple contexts, and external positions 

within those contexts, that they were influenced by at the micro, meso, and macro levels (Fulmer et al., 

2015; Willis, 2009; Xu & Brown, 2016). Reflecting on how those external dialogues were influencing 

their existing knowledge and beliefs was helpful in understanding why their conceptual tensions existed, 

and ultimately supported the initiation of internal processes and external discussions that helped to relieve 

them. 

Every external position was continuously interacting with, shaping and re-shaping teachers’ 

internal positions. Because the relationship between internal and external positions was always evolving, 

a high degree of negotiation, and re-negotiation in the minds of teachers was necessary. External positions 

were intertwined with, rather than separate from, internal positions in such a way that necessitated 

frequent reflection.   

The Need for Consistent, Nuanced (Rather than Dichotomous) Assessment Terminology 

Teachers in this study described how their personal narratives were continuously evolving as they 

carefully considered how external positions (i.e., students, parents, system) combined (or didn’t combine) 

with their in current internal positions (i.e., knowledge of assessment and curriculum content, and beliefs 

about mathematics learning and assessment) (Hermans & Hermans-Konopka, 2010). On the one hand, 

this continual reflection was difficult as it created conceptual tension in the minds of teachers. However, 

on the other hand, this complex process of negotiation and re-negotiation provided an opportunity for 
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teachers to create a closer juxtaposition or more dialogical integration of self-positions and the positions 

of external 'Others.' One way that teachers described being able to create this juxtaposition was to help 

external voices at each layer think about and communicate assessment information in a more consistent 

and nuanced, rather than dichotomous way. 

Summative Assessment and Formative Assessment. In Ontario, the terms formative and 

summative assessment are defined as assessment for and as learning and assessment of learning 

respectively. Growing Success (OME, 2010a) describes assessment of learning (AoL) as being “used to 

record and report on what was learned in the past” (p. 30). However, this definition keeps summative 

assessment in the past, and implies that it absolves summative assessment from any responsibility for 

supporting student learning in the future (Bennett, 2011). The sharp distinction between formative and 

summative assessment suggests that an assessment of learning, can’t also be an assessment for learning. 

However, summative assessments can absolutely feed-back into assessment for and as learning (Boaler, 

2016; Brookhart, 2018). While the primary purpose of summative assessment is to document and judge 

what students know and can do, it can also meet a secondary purpose of supporting future learning (Lau, 

2016; Shepard et al., 2018).  

The internal belief that teachers in this study had come to have, and that they would like to share 

and integrate with external positions, is that in reality, there is no reason that summative assessments can’t 

be used in formative ways. If summative assessments are going to “improve student learning”, as 

Growing Success (OME, 2010a) states is the purpose of all classroom assessment, then summative 

assessments can, and should, provide an opportunity for further learning in the same ways that formative 

assessments do (Taras & Davies, 2013). The teacher can still provide feedback, and the students can still 

integrate that feedback and re-submit an assignment or re-take a test (Lam, 2013). Allowing students to 

resubmit any work or test for a higher grade provides the ultimate growth mindset message – 

communicating to students that you care about learning, not just performance (Boaler, 2016).  
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Assessment for Learning (AfL) and Assessment as Learning (AaL). According to Growing 

Success (OME, 2010a), formative assessment is made up of assessment for learning (AfL) and assessment 

as learning (AaL). AfL is when teachers gather information about student learning through conversations, 

observations and products, and AaL is when students themselves engage in gathering information about 

their learning, through the use of self- and peer-assessments (OME, 2010a). Teachers in this study 

described how there was a pervasive and damaging misconception that these self- and peer-assessments 

needed to be formal tasks assigned by the teacher rather than opportunities for assessment from the eyes 

of the student. In other words, AaL was becoming a set of teacher-directed rather than student-directed 

tasks, which was the opposite of how it is was intended. 

Despite the fact that formative assessment includes both AfL and AaL, AfL has become the 

overarching term. A quick Google Scholar search for ‘assessment for learning’ yielded 52000 results, 

while the same search for ‘assessment as learning’ drew only 6600 hits. According to teachers in this 

study, AaL was seen as separate from AfL, and as more of a duty or obligation to fulfill than a natural 

everyday occurrence. Teachers described how they would look for opportunities to fit in a self- or peer- 

assessment rather than thinking of AaL in the same way that they thought about AfL – as a well-

considered, but also ongoing, and often on-the-fly, assessment opportunity.  

While AaL is distinct from AfL, in that it is student-directed rather than teacher-directed, they are 

essentially opposite sides of the same formative assessment coin. AaL and AfL should almost, if not 

always, be occurring at the same time. In the same way that the teacher is always tuned in to how each 

student is progressing in terms of curriculum expectations and learning skills (AfL), the student can also 

always be tuned into the same things (AaL). 

Formative Assessment and Diagnostic Assessment. In Growing Success (OME, 2010a), 

formative assessment is described as a form of Assessment for Learning (AfL) that occurs during periods 

of learning, and diagnostic assessment is described as a type of AfL that occurs before periods of learning 

and focuses on prior learning. Teachers in this study found this distinction between diagnostic assessment 



 

141 

 

and AfL damaging in that it implied that only diagnostic assessment considered prior learning. In reality, 

they believed that all forms of assessment should consider prior learning. In order to elicit quality 

assessment information from any assessment type, be it diagnostic, formative, or summative, teachers 

needed an understanding of where students were in their learning. One of the three key processes in 

learning and teaching put forth in Wiliam and Thompson’s (2007) model of the aspects of formative 

assessment, which drew on Ramprasad’s (1983) work, was establishing where students were in their 

learning. To this end, Wiliam and Thompson (2007) went further to describe how teachers could establish 

what learners knew through effective classroom discussions, activating students as instructional resources 

for one another, and activating students as owners of their own learning. These are all both diagnostic, as 

well as formative, assessment activities. 

Teachers in this study saw diagnostic and formative assessment as distinct in ways that weren’t 

helpful. For example, they described how when they learned about assessment in teacher’s college, they 

didn’t get enough instruction around ‘diagnostic assessment.’ They said things like ‘we learned about 

formative and summative assessment, but not diagnostic assessment,’ when the reality was that they had 

been learning about diagnostic assessment all along. All diagnostic assessment ends up being used 

formatively, and all formative assessment is also diagnostic. Formative assessment, by its very nature, 

‘diagnoses’ where students are in their learning, and provides feedback that helps them get where they 

need to be according to the curriculum.  

When teachers in this study talked about diagnostic assessment, they were always referring to a 

formal assessment product (e.g., PRIME) given to diagnose, or place students into categories at the start 

of the year. However, as outlined by Wiliam and Thompson (2007), diagnostic assessments should also 

include informal classroom discussions, interactions between students, and self-assessments by individual 

students. These ‘diagnostic assessments’ are all assessment activities that are ongoing and continuously 

happening in the classroom, not only through formal evaluations occurring at the beginning and/or at 

certain selected points throughout the year. 
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In Growing Success (OME, 2010a) diagnostic assessment falls under Assessment for Learning 

but not also under Assessment as Learning. This perpetuates the already pervasive and damaging notion 

that classroom assessment is predominantly the responsibility of the teacher. Diagnostic assessment 

occurs “before instruction begins so teachers can determine students’ readiness to learn new knowledge 

and skills” (p. 31). But we know from Wiliam & Thompson’s (2007) model, cited throughout the 

literature (e.g., Black & Wiliam, 2009; Hattie, 2012), that students are certainly also capable of, and 

benefit from, building their own capacity in determining how ready they are to learn new knowledge and 

skills. Considering input from both the teacher and the student can only help diagnostic assessment fulfill 

its intended purpose of ‘diagnosing’ where a student currently is in their learning with the intention of 

moving that learning forward. 

Summative assessments can serve a secondary purpose of feeding-back into and providing 

support for future learning. Assessment as learning can often be occurring at the same time as assessment 

for learning. Students can be just as tuned into how they are progressing towards the completion of 

curriculum expectations as the teachers are, and in this way diagnostic assessments can include 

conversations and observations in addition to formal assessment products, and the quality of assessment 

information gained can become the responsibility of both the teacher and the student. Assessment 

information can include conversations and observations, in addition to formal assessment products. The 

consideration of prior learning is valuable for all assessment types, whether formative, summative or 

diagnostic. 

The Need to Increase Student Engagement with all Forms of Assessment 

The dichotomy between formative and summative assessment is also dangerous in terms of 

student engagement, and subsequently the quality of assessment data that teachers obtain from their 

students. According to teachers in this study, their elementary school age students had begun asking 

whether an assessment was formative or summative, and then deciding on their effort level accordingly – 

an issue that they had only previously heard of happening in high school.  
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Teachers in this study explained how their students would ask if an assignment was formative or 

summative before doing the work. If it was summative, and therefore graded, they would try their best, 

and if it was formative, they would put in less effort. By deciding not to participate in an activity to their 

full potential because it was not going to count for marks, these students were crippling the teacher from 

being able to do exactly the thing that assessment was designed to do – to improve student learning by 

accurately figuring out and building on what their students knew and were able to do.  

According to teachers in this study, increasing the value that students placed on formative 

assessment took a committed and concentrated effort on building a classroom culture where learning, and 

improving relative to one-self, was at the forefront. This sentiment is shared by researchers who stress 

that in order to engage students (and teachers) who are not demonstrating an interest in mathematics, or 

have had negative prior experiences with the subject, it is essential to create and promote a classroom 

environment focused on building confidence in mathematics and improving relative to one-self, not 

relative to others (Black & Wiliam, 1998ab; Boaler, 2015). What is needed is a culture of success, backed 

by a belief that all students can achieve (Black & Wiliam, 1998ab). Students can accept and work with 

such messages, provided that they are not clouded by overtones about ability, competition, and 

comparison with others (Black & Wiliam, 1998ab; Boaler, 2016; Popham, 2008). 

Brookhart (2018) underscores how learning is the primary source of coherence in assessment. 

Students need a clear picture of what they are trying to learn and why they are trying to learn it, for each 

assessment (Brookhart, 2018). If they are accustomed to passively receiving instruction as an arbitrary 

sequence of exercises with no overarching rationale, they become less committed and less effective as 

learners (Shepard, 2019). When the classroom culture focuses on grades, or class ranking relative to 

others, students look for ways to get the highest marks possible rather than focusing on improving their 

learning (Black & Wiliam, 1998b; Popham, 2008; Bennett, 2011). They spend time and energy looking 

for clues for getting the right answer and become reluctant to ask questions out of a fear of failure 

(Boaler, 2016).  
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Shepard (2019) suggests that to help students see value in each assessment, whether it is 

formative or summative, to explicitly attach each assessment opportunity to an underlying theory of 

learning. She identifies sociocultural theory, the theory underpinning this study, as the most complete 

theory because it integrates theories of motivation, identity, and cognitive development. This integration 

is essential in a classroom assessment system where formative assessment practices lead to and enable 

summative, or graded, demonstrations of proficiency (Shepard et al., 2018). Students have to believe that 

they are capable of succeeding and buy into the value of formative assessment in supporting their 

cognitive development, and ultimately their performance on summative assessments, if they are going to 

be motivated to put forth their best effort (Black & Wiliam, 2009; Boaler, 2016; Shepard, 2019).  

Limitations and Directions for Future Research 

Findings from this study emerged from a variety of data sources (i.e., interview, survey, 

observation and artifacts). However, all data sources were collected from elementary school teachers in 

Ontario, and two of the data sources (i.e., interview and survey) were collected from teachers in two 

school boards within a one hour drive from Kingston, ON. Although attempts were made to draw 

interview and observation data from teachers across a range of grade levels, and school sizes, the narrow 

geographical scope limits the transferability of findings to other provinces and possibly to other school 

boards within the province. Future research could be extended to other locations provincially, nationally, 

or internationally where teachers are working within similar assessment systems. 

A second limitation of this study was that all teachers other than Kindergarten teachers were 

teaching in split-grade classrooms. These teachers’ approaches to assessment may have been influenced 

by the additional challenge of trying to cover curriculum expectations over two grade-levels. Future 

research could purposely select some teachers who taught in split-grade classrooms, and some teachers 

who taught in single grade classrooms, to explore how covering two grade-levels vs. focusing on a single 

grade level may influence teachers’ approaches to mathematics assessment.  
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A third limitation of this study was that all but the artifact data were collected over a two-month 

period of time in the spring of 2018. Given that this time was nearing the end of the school year, teachers 

may have had a greater understanding of their students’ mathematics assessment preferences, strengths, 

and needs than earlier on in the year, which may have increased their ability to collect quality assessment 

information about what their students knew and were were able to do. Future research could compare 

teachers’ approaches to mathematics assessment at different periods of time throughout the year. 

A fourth limitation was that this study focused exclusively on teachers’ approaches to assessment 

in mathematics. It was found that mathematics was a distinctive context for assessment in that there were 

beliefs and prior experiences with mathematics learning that influenced how teachers approached 

mathematics assessment in their classrooms. Future research could explore teachers’ approaches to 

assessment in other subjects to see the extent to which characteristics such as beliefs about ability, 

confidence, normative comparisons, and definitions of success were assessment considerations in those 

subjects. 

Finally, the sample of teachers who agreed to participate in this study were all fairly experienced. 

The majority of teachers had been teaching for more than 5 years, and the average teaching experience 

was 13 years. Future research could explore the extent to which the results of this study are characteristic 

of in-service teachers in the first few years of their careers. Research could also be extended to pre-service 

teachers and determining the extent to which teacher education programs are preparing teachers to 

navigate the complexity of external positions that will influence their existing knowledge and beliefs 

about learning and assessment. Empirical studies could also focus on how to prepare pre-service teachers 

to describe and implement a coherent system of assessment that focuses on the connections, rather than 

the distinctions, between formative and summative assessments. 

The Reconceptualization of Teachers’ Approaches to Assessment as a Multiplicity of Dialogical 

Positions (Figure 1) contributes to the theorization of assessment by moving the field beyond the 

identification of factors that influence teachers approaches to assessment to providing further depth and 
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complexity around how those factors, or positions, are negotiated in the minds of teachers to shape their 

mathematics assessment practices.  

While it is true that teachers’ approaches to assessment vary by teacher and sociocultural context, 

there are possible generalizations about how teachers’ approaches to assessment consist of four layers that 

would be applicable to all teachers across all contexts. According to the proposed framework, teachers’ 

approaches to assessment are derived from the complex interactions between internal positions (i.e., 

knowledge and beliefs) and external positions at the micro, meso, and macro levels (Fulmer et al., 2015). 

Within this framework teachers can work towards a more coherent system of assessment that connects 

formative and summative assessment by leveraging reflection, consistent terminology, and student 

engagement (Figure 2). Future research could include studies across contexts that would enable 

researchers to communicate how their findings fit into or elaborate on the overall conceptual model 

(Figure 1) or mini-model (Figure 2) like I have proposed.  

The model proposed in this dissertation for Teachers’ Approaches to Assessment as a Multiplicity 

of Dialogical Positions and can be used as an operationalized model for researching teachers’ approaches 

to assessment. Each component could be used as a point of entry for conducting classroom assessment 

research. It is not necessary for any one study to accommodate all four levels in this conceptual model 

(i.e., internal positions, and micro, meso, and macro external positions). A study may focus on only one 

level at a time, or on relations across levels, as benefits its purpose.  

On the level of the internal dialogical self, future research could explore the interactions between 

knowledge and beliefs. It was clear from the results of this study that teachers’ assessment knowledge 

influenced what they believed about assessment and vice versa, but the nature and strength of these 

interactions could be explored further. For example, does assessment knowledge influence beliefs more, 

or do existing beliefs have a stronger influence on the knowledge teachers seek and the knowledge 

teachers keep? 
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On the external layers of influence, this, and other works (e.g., Fulmer et al., 2015) have 

emphasized the broad influence of macro/system-level policies and guidelines. Future research could 

continue to explore the nature and strength of the connections that exist between the macro, meso, and 

micro levels. For example, how the system influences colleagues or parents, how parents influence 

teacher-student interactions, or whether colleagues or parents tend to influence teachers’ assessment 

beliefs more? 

In summary, the Reconceptulization of Teachers’ Approaches to Assessment as a Multiplicity of 

Dialogical Positions provides researchers with clues to follow in terms of where to start and what possible 

positioning their chosen topic will have within the larger landscape of classroom assessment research. For 

teachers to be able to successfully change, or adjust, their assessment practices many dimensions of 

change need to be considered, and different forms of data need to be collected and analyzed. 

Conclusion 

To better understand and support the development of teachers’ approaches to assessment, it is 

important to study classroom assessment from a context-dependent perspective. Accordingly, my 

research, using multiple forms of data ground in teacher voice, examined how elementary school teachers 

approached mathematics assessment for diverse students, and the ways in which those approaches were 

influenced by contextual factors. From a joint sociocultural and dialogical perspective, these teachers’ 

approaches to mathematics assessment became a collaborative and reflective process of continuously 

negotiating the relationships between their internal positions and external contextual factors. 

Contributions of this research include: (a) providing further depth and complexity around how the 

contextual factors influencing teachers’ approaches to mathematics assessment (e.g., knowledge, 

colleagues) interacted in the minds of teachers, (b) providing a conceptual model for future research to 

continue exploring teachers’ approaches to mathematics assessment as a multiplicity of dialogical 

positions and (c) providing recommendations for teachers, and a basis for future research, to work 



 

148 

 

towards a more coherent system of assessment that connects formative and summative assessment by 

leveraging reflection, consistent terminology, and student engagement.  
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Appendix A 
Achievement Chart 

Achievement Chart 

 

22 T H E  O N T A R I O  C U R R I C U L U M ,  G R A D E S  1 – 8 :  M A T H E M A T I C S

Achievement Chart – Mathematics, Grades 1–8

Knowledge and Understanding  Subject-specific content acquired in each grade (knowledge), and the comprehension of its meaning and significance (understanding)

The student:

Thinking  The use of critical and creative thinking skills and/or processes*

The student:

Level 1 Level 2 Level 3 Level 4Categories

Knowledge of content
(e.g., facts, terms, 
procedural skills, use 
of tools)

Understanding of 
mathematical concepts

– demonstrates limited
knowledge of content

– demonstrates limited
understanding of 
concepts

– demonstrates some
knowledge of content

– demonstrates some
understanding of 
concepts

– demonstrates 
considerable knowl-
edge of content

– demonstrates 
considerable under-
standing of concepts

– demonstrates 
thorough knowledge 
of content

– demonstrates 
thorough understand-
ing of concepts

Use of planning skills
– understanding the

problem (e.g., formu-
lating and interpreting
the problem, making
conjectures)

– making a plan for solv-
ing the problem

Use of processing skills*
– carrying out a plan

(e.g., collecting data,
questioning, testing,
revising, modelling,
solving, inferring, form-
ing conclusions)

– looking back at the
solution (e.g., evaluat-
ing reasonableness,
making convincing
arguments, reasoning,
justifying, proving,
reflecting)

Use of critical/creative
thinking processes* (e.g.,
problem solving, inquiry) 

– uses planning 
skills with limited 
effectiveness

– uses processing 
skills with limited effec-
tiveness

– uses critical/creative
thinking processes
with limited 
effectiveness

– uses planning 
skills with some 
effectiveness

– uses processing 
skills with some 
effectiveness

– uses critical/
creative thinking
processes with 
some effectiveness

– uses planning skills
with considerable
effectiveness

– uses processing skills
with considerable
effectiveness

– uses critical/creative
thinking processes
with considerable
effectiveness

– uses planning skills
with a high degree 
of effectiveness

– uses processing skills
with a high degree 
of effectiveness 

– uses critical/creative
thinking processes
with a high degree 
of effectiveness

* The processing skills and critical/creative thinking processes in the Thinking category include some but not all aspects of the mathematical processes
described on pages 11–17 of this document. Some aspects of the mathematical processes relate to the other categories of the achievement chart. 
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23A S S E S S M E N T  A N D  E V A L U A T I O N  O F  S T U D E N T  A C H I E V E M E N T

Expression and organiza-
tion of ideas and mathe-
matical thinking (e.g.,
clarity of expression, logi-
cal organization), using
oral, visual, and written
forms (e.g., pictorial,
graphic, dynamic,
numeric, algebraic
forms; concrete 
materials)

Communication for dif-
ferent audiences (e.g.,
peers, teachers) and pur-
poses (e.g., to present
data, justify a solution,
express a mathematical
argument) in oral, visual,
and written forms

Use of conventions,
vocabulary, and terminol-
ogy of the discipline (e.g.,
terms, symbols) in oral,
visual, and written forms

– expresses and orga-
nizes mathematical
thinking with limited
effectiveness

– communicates for 
different audiences and
purposes with 
limited effectiveness

– uses conventions,
vocabulary, and 
terminology of the 
discipline with limited
effectiveness 

– expresses and orga-
nizes mathematical
thinking with some
effectiveness

– communicates for 
different audiences and
purposes with some
effectiveness

– uses conventions,
vocabulary, and 
terminology of the 
discipline with some
effectiveness 

– expresses and orga-
nizes mathematical
thinking with consider-
able effectiveness

– communicates for 
different audiences and
purposes with 
considerable 
effectiveness

– uses conventions,
vocabulary, and 
terminology of the 
discipline with 
considerable 
effectiveness

– expresses and orga-
nizes mathematical
thinking with a high
degree of effectiveness

– communicates for 
different audiences and
purposes with a high
degree of effectiveness

– uses conventions,
vocabulary, and 
terminology of the 
discipline with a high
degree of effectiveness

Application  The use of knowledge and skills to make connections within and between various contexts

The student:

Application of knowledge
and skills in familiar 
contexts

Transfer of knowledge and
skills to new contexts

Making connections within
and between various con-
texts (e.g., connections
between concepts, repre-
sentations, and forms
within mathematics; con-
nections involving use of
prior knowledge and experi-
ence; connections between
mathematics, other disci-
plines, and the real world)

– applies knowledge 
and skills in familiar
contexts with limited
effectiveness 

– transfers knowledge
and skills to new 
contexts with limited
effectiveness

– makes connections
within and between
various contexts with
limited effectiveness

– applies knowledge 
and skills in familiar
contexts with some
effectiveness 

– transfers knowledge
and skills to new 
contexts with some
effectiveness

– makes connections
within and between
various contexts with
some effectiveness

– applies knowledge 
and skills in familiar
contexts with 
considerable 
effectiveness 

– transfers knowledge
and skills to new 
contexts with 
considerable 
effectiveness

– makes connections
within and between
various contexts 
with considerable
effectiveness

– applies knowledge 
and skills in familiar
contexts with a high
degree of effectiveness 

– transfers knowledge
and skills to new 
contexts with a high
degree of effectiveness

– makes connections
within and between
various contexts 
with a high degree 
of effectiveness

Communication  The conveying of meaning through various forms

The student:

Level 1 Level 2 Level 3 Level 4Categories
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Appendix B 
Recruitment Script and LOI/CF 

Recruitment Script 

 
 

Regular schools 
 
My name is Adelina Valiquette. I grew up in the Catholic education system in Kingston and am currently 
working as a classroom teacher while completing my PhD in Education at Queen’s.  
 
I am asking for some of your valuable time to help me recruit two or more teachers (K-8) to participate 
in my dissertation research (ALCDSB ethics approval attached). Their participation will include a 
classroom observation(s) (1+ hours) and interview (45 minutes) about math teaching and learning (see 
table below).  
 

Data 
collection 
method  

Focus of data collection Approximate 
duration 

Documentation 
method 

Time frame 

Classroom 
observation 

Getting a sense of what 
assessment looks like in the 
context of teachers’ actual 
classrooms, and with their 
actual students 

1-5 
observations 
(1 hour each)  

Notes documenting 
assessment types (e.g. 
formative) and 
interactions (e.g. 
teacheràstudent) 

Anytime 
from April – 
June, 2018 

Interview Ideas about math teaching 
and learning, and more 
specifically how teachers’ 
assessment practices vary 
in response to different 
students’ strengths and 
needs 

45 minutes 
(can be on the 
same day as a 
classroom 
observation) 

Audio-recorded in 
person, or over the 
phone 

Collaborative 
work 
sessions?? 
(may or may 
not apply to 
your 
teachers) 

Formal or informal 
discussions based on 
samples of student work  

Durations 
will vary 

Notes documenting 
discussions about 
assessment; de-
identified photos of 
the student work they 
are discussing 

 
Two teachers from your school will be sufficient but more are certainly welcome to participate. By going 
into schools, talking to teachers and observing their classrooms, my goal is to shed light on and give voice 
to the math learning successes that are happening on a daily basis in Ontario classrooms. The more 
teachers I talk to the more powerful their communal voices will be. I feel strongly about the importance of 
this work in supporting student learning in mathematics, and am hoping that the teachers who participate 
will find value in having some time to reflect on and discuss what mathematics assessment looks like in 
their classroom and in response to their students. 
 
I am asking at this point if 1) your school can participate, and 2) if you can put a call out to teachers on 
my behalf asking if they would be willing to participate, or provide me with the names and contact 
information for teachers (K-8) that may be open to participating.  
 
I look forward to hearing back from you and thanking you in person for your time. 
 
Sincerely, 
Adelina Valiquette 
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LOI/CF 

  

LETTER OF INFORMATION AND CONSENT FORM 
 
 

Study Title: Exploring Elementary School Teachers’ Approaches to Mathematics Assessment in 
Response to Diverse Groups of Students 
Name of Researcher: Ms. Adelina Valiquette under the supervision of Dr. Christopher DeLuca, Faculty 
of Education, Queen’s University  
 
You are invited to participate in a research study examining how elementary school teachers assess, or 
‘see’, student learning during periods of mathematics instruction. While we know that teachers vary 
their assessment practices in response to the diverse strengths and needs of students in their classrooms, 
we don't have a comprehensive understanding of how this variation actually plays out in practice. 
 
Data collection for this work will take place between March and June, 2018.  
 
If you agree to contribute to this research, you will be asked to participate in:  
• Two 30-minute interviews focused on gaining an understanding of how you approach mathematics 

assessment in response to the diverse strengths and needs of students in your classroom. Talking 
through actual samples of your students’ work will be included in this process. The first interview 
will ideally occur in March/April, 2018, and the second interview in May/June, 2018. The 
interviews can be conducted in person, or over the phone. The interviews will be audio-recorded so 
that I can later transcribe them to ensure that I do not lose any valuable information. 

You will also be asked to allow me to: 
• Conduct five hours of classroom observations focusing on getting a sense of what assessment looks 

like in the context of your actual classroom, and with your actual students. Given that there is one 
hour of mathematics instruction per day, these observations will be completed over five days. These 
days do not need to be sequential, and can be chosen at your convenience. During these 
observations I will take notes.  

• Attend two planned collaborative work sessions, if applicable, where you are discussing and 
collaboratively analyzing student work with other classroom teachers, special education teachers, 
and/or math leads. During these sessions, I will take notes that document discussions focused on 
assessment practices and how those practices are supported by the school/board context you are 
working in. 

• Take pictures of student work samples at various points in time (e.g. during interviews, classroom 
observations, and/or collaborative work sessions) to add depth to my understanding of how student 
learning in mathematics is captured in the context of your classroom, and with your students.  

 
There is no obligation to participate in this study. You may skip any interview questions you do not wish 
to answer. You may end the interviews, classroom observations, collaborative work sessions, or 
collection of student work samples at any time. You may also ask to withdraw any, or all, of your data 
from the study up until September 30, 2018 by contacting the researcher at 7av@queensu.ca. 
 
There are no known risks to participating in this study. There are no right answers to the interview 
questions and your teaching practices will not be evaluated. My goal is to provide you with 
opportunities that add value to your teaching practice by reflecting on and discussing what mathematics 
assessment looks like in your classroom and in response to your students. Your data will also provide 
the research community with knowledge about supporting student learning in mathematics.  
 
Your confidentiality will be protected to the extent possible by replacing your name with a participant 
number for all data. The code list linking real names with numbers will be stored separately and securely 
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Appendix C 
Artifact Examples 

Learner Profiles 
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Samples of Student Work 

  

 

Teacher Reflections 
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Appendix D 
Ethics Approvals and Data Analysis 

GREB Ethics Approval 

 

 
March 16, 2016 
 
Dr. Don Klinger 
Professor 
Faculty of Education  
Queen's University  
Duncan McArthur Hall 
511 King Street West 
Kingston, ON, K7L 3N6 
 
GREB Romeo #: 6012616 
Title: "GEDUC-726-14 Collaborative Educator Professional Learning in Mathematics: Exploring Structures 
that Support Success" 
 
Dear Dr. Klinger: 
 
The General Research Ethics Board (GREB) has reviewed and approved your request for renewal of ethics 
clearance for the above-named study. This renewal is valid for one year from April 14, 2016. Prior to the next 
renewal date you will be sent a reminder memo and the link to ROMEO to renew for another year. 
 
You are reminded of your obligation to advise the GREB of any adverse event(s) that occur during this one year 
period. An adverse event includes, but is not limited to, a complaint, a change or unexpected event that alters the 
level of risk for the researcher or participants or situation that requires a substantial change in approach to a 
participant(s). You are also advised that all adverse events must be reported to the GREB within 48 hours. To submit 
an adverse event report, access the application at http://www.queensu.ca/traq/signon.html/; click on "Events"; under 
"Create New Event" click on "General Research Ethics Board Adverse Event Form".  
 
You are also reminded that all changes that might affect human participants must be cleared by the GREB. For 
example, you must report changes in study procedures or implementation of new aspects into the study procedures. 
Your request for protocol changes will be forwarded to the appropriate GREB reviewers and/or the GREB Chair. To 
submit an amendment form, access the application at http://www.queensu.ca/traq/signon.html; click on "Events"; 
under "Create New Event" click on "General Research Ethics Board Request for Amendment of Approved Studies". 
 
On behalf of the General Research Ethics Board, I wish you continued success in your research. 
 
Yours sincerely,  

 
John Freeman, Ph.D.  
Chair 
General Research Ethics Board  
  
c.: Dr. Christopher DeLuca, Ms. Adelina Valiquette, and Ms. Danielle LaPointe, Co-investigators 
 Dr. Liying Cheng, Chair, Unit REB 
 Ms. Erin Wicklam, Dept. Admin. 
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Sample Analysis Worksheet 
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Final Code List 

Categories Codes  

Math Approach Lesson Structure 3-part  

  whole group  

  small group  

  individual  

  prescribed  

  less prescribed 

  learning goals 

  success criteria 

 Classroom Layout open/interactive (e.g. centers) 

  closed (e.g. rows of desks) 

 Engagement busy/active  

  also some routine 

  shared language/understanding 

  integration of other subjects 

 Compared to other 

subjects 

same  

  different  

Math Beliefs  objective (rigid) 

  subjective (fluid) 

  comfortable doing  

  comfortable teaching 

  not comfortable 

  growth/fixed mindset 

Assessment Approach and 

Assessment Beliefs 

Knowledge content  

  pedagogy  

 Strategies and 

Processes 

conversations 

   checking for students' 

understanding of expectations 

   or questioning to understand 

student thinking 

   or questioning to extend student 

thinking 
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   Teacher-student conference 

   questioning to get an answer 

  observations  

   T watching as students are 

performing tasks 

   T explicitly asking students to 

demonstrate learning 

  products  

   assignment 

   project 

   paper-pencil 

   test 

   homework 

  making connections 

  addressing gaps 

  peer assessment 

  self-assessment 

 Purpose and use of 

assessment 

diagnostic (prior learning) 

  formative (current and future learning) 

   what they know (red) 

   what they partially know (green) 

   connections to Lprofile 

strenghts/needs (blue) 

   wonderings (purple) 

   next steps (orange) 

  summative (past learning) 

  developmental/social 

  academic  

  learning skills/work habits 

  focus on communication of learning/depth of 

understanding 

  consequences of grades 

  AfL – praise  

  AfL – coaching 
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  Task 

instruction/process 

  AAL (helping students use assessment information) 

 Nature of 

Assessment 

ongoing  

  organic (less prescribed) 

  responsive  

  teacher as learner 

  multiple opportunities/ways to show learning 

  purposeful/planned 

  spiralling  

  choice  

  on the fly decision-making 

 Shared responsibility with students 

  with ECE  

  with other teachers 

  multiple perspectives 

  concurrently document learning 

  collaborative planning 

  collaboratively analyze assessment info 

  collaboratively discuss next steps 

Documentation checklists  

  technology (ipad, photos, videos) 

  anecdotal (concrete examples) 

  documented conversations 

Influences on teaching, learning and assessment mandates (board, ministry) 

  PLCs  

  other teachers 

  school level (e.g. principal) 

  external experts (e.g. math learning partners/specialists; 

speakers) 

  research/books 

  parents  

Challenges  lack of training/support 

  previous beliefs (conceptual struggle) 

  adult brain�child brain (meeting them where they are; 

teaching math vs. doing math) 
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  subjectivity vs. objectivity 

  academic diversity/range of students (deciding on next 

steps) 

  developmental diversity (learning skills, self-regulation 

behaviours) 

  time  

  too much assessment info 

  parents/other people's influence 

  engagement  

  potential solutions 

 


