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Assessment Practices in Grade 9 Academic and Applied 
Stream Mathematics in Ontario 

Tess Miller 
 
OVERVIEW 

Curriculum reform in Ontario secondary schools 
proposed new methods for assessing student achievement as well 
as a new streaming model that separates students based on their 
learning needs. The purpose of this study was to explore teachers' 
assessment practices in Ontario's Grade 9 Academic and Applied 
mathematics programs in the context of recent changes in 
mathematics education. A questionnaire was distributed to Grade 
9 mathematics teachers attending a provincial mathematics 
conference. The results were summarized according to descriptive 
and inferential statistical methods. Analysis revealed that teachers 
were adopting some assessment philosophies proposed in the 
Ontario Ministry of Education Program Planning and Assessment 
guidelines. Guidelines calling for reporting students' most recent 
and most consistent evidence of achievement were not widely 
followed or understood. With respect to differences in assessment 
practices between the two streams, a significant difference was 
found in teachers' reported assessment practices that called for 
reporting a student's most recent and most consistent evidence of 
achievement and the method in which teachers integrate various 
measures of student achievement to determine a student's final 
grade. 
INTRODUCTION 

In 1989, the National Council of Teachers of Mathematics 
(NCTM) produced a series of documents calling for massive 
reform in elementary and secondary education. The many changes 
included new standards for teaching and assessing mathematics. 
Replacing pencil and paper drill exercises, new teaching practices 
would allow students to develop mathematical ideas, choose 
appropriate methods to explore, and solve problems situated in 
real-life contexts (NCTM, 1991). Teachers' assessment practices 
would be aligned with and integral to these new methods of 
instruction (NCTM, 1995). Following the publication of the 
NCTM reform documents, school boards across North America 
revisited their own mathematics programs and changed them 
accordingly. In Canada, for example, the western provinces 
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developed the Western Canadian Protocol for Collaboration in 
Basic Education (1995) and changed the structure and content of 
mathematics courses offered to students. In Ontario, a new 
secondary mathematics program was introduced in 1999. 
Ontario's restructuring involved condensing the traditional five-
year program to a fouryear one and replacing the previous 
streaming model, which had been based on students' cognitive 
abilities, with a model based on their learning needs and post-
secondary destinations. In Grade 9 mathematics, students 
considering careers requiring either a college education or a non-
mathematics university education, or intending to transfer directly 
into the workforce, would select the Applied stream. Students 
considering a career requiring a mathematics-related university 
education would select the Academic stream, and students wishing 
to transfer directly into the workforce would select the Essentials 
stream (Ministry of Education and Training, Program Planning 
and Assessment [MET/PPA], 2000). 

The Grade 9 Academic and Applied mathematics courses 
were designed to be parallel in fundamental principles and 
demands of the curriculum. Two defined differences in the design 
of these programs have the potential to influence instruction and 
assessment. The first difference lies in the separation of core 
(essential) and additional concepts. For example, in the Number 
Sense and Algebra strand, 15 of the 20 expectations are identical 
in the two streams. The remaining five expectations are similar but 
differ in the extent to which the concept is applied. Academic 
students are required, for instance, to apply the exponent laws in 
expressions involving one and two variables; Applied students, by 
comparison, apply these laws to one variable expressions 
(Ministry of Education and Training, The Ontario Curriculum, 
Grades 9 and 10, Mathematics [METOC9/10M], 1999). 
Subsequently, Academic teachers' assessment practices would, in 
theory, reflect these additional curriculum expectations. What if, 
as Roulet (1997) asked, the rigour is too much, even for Academic 
students? It is possible that teachers are not teaching their students 
this additional material or even the core material due to the rigour 
in the new curriculum. In this case, the delivered curriculum may 
be different from the intended curriculum. It is also possible that 
Applied teachers, working with students who struggle in 
mathematics, expose their students to even fewer curriculum 
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expectations and focus on the lower levels of cognitive complexity 
found in the achievement chart (METOC9/10M, 1999). 

The second difference between the two programs that may 
influence teachers' assessment practices focuses on the method in 
which the courses are delivered. The program guidelines state that 
students in the Academic course develop generalizations of 
mathematical ideas through abstract reasoning. In comparison, the 
program guidelines for the Applied course states that students will 
require a hands-on approach to learning (METOCWIOM, 1999). 
These program differences become more apparent in the senior 
grades. In Grade 9, there is little evidence of a more hands-on 
approach to the Applied program since the two courses involve the 
same investigative or hands-on approach to learning 
(METOC9/10M, 1999). Consequently, the methods of delivery 
should not result in differences in assessment practices at the 
Grade 9 level. 

Other factors that may influence teachers' assessment 
practices involve the implementation of new assessment 
guidelines. Ontario's Program Planning and Assessment 
(MET/PPA) (2000) guidelines provide a foundation for 
assessment practices in all disciplines. This generic assessment 
document encourages teachers to (a) distinguish between 
assessment for the purpose of improving student achievement 
(formative) versus providing information on student achievement 
(summative); (b) use a wide variety of instruments including 
portfolios, investigations, and journals, in addition to tests and 
quizzes; (c) separate learning skills such as homework and 
participation from student achievement on curricular expectations; 
(d) report students' most recent and most consistent evidence of 
achievement; (e) introduce construct achievement in the form of 
an achievement chart to explore students' communication and 
higher cognitive abilities; and (f) specify requirements for the 
weighting of term and final evaluations (MET/PPA, 2000). 

These new assessment standards are not supplemented 
with specific examples modeling how they should be 
implemented. The assessment exemplar introduced to model 
student achievement in each of the four levels of increasing 
cognitive complexity for each of the categories of learning 
(knowledge and understanding; thinking, inquiry and problem 
solving; communication; and application) contains a sample 
student response for only one task (Ministry of Education and 
Training, The Ontario Curriculum, Exemplars, Grade 9 
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Mathematics (MET/OC/E) (2000). It does not include examples 
modeling how new and old assessment instruments are fused 
together to present one score describing student achievement or 
how the reporting of the students' most recent and most consistent 
evidence of achievement influences the student's overall 
achievement. It is also important to note that the MET/PPA (2000) 
guidelines were published one year following the implementation 
of the Grade 9 mathematics curriculum. The untimely release of 
this document did not aid teachers in implementing new 
assessment practices mentioned in the mathematics curriculum 
document (METOC9/10M, 1999). In sum, the MET/PPA (2000) 
guidelines do not describe how assessment theory should be put 
into practice. Most school districts and the Ontario Association of 
Mathematics Educators (OAME) have created their own 
assessment documents to guide teachers' assessment practices and 
some schools have created their own assessment guidelines. This 
dissemination of new assessment guidelines may have introduced 
a number of different interpretations of the assessment standards, 
including teachers' own personal interpretations. As a result of the 
lack of direction and specific examples modeling good assessment 
practices, it is possible that teachers are inconsistently 
implementing aspects of the assessment guidelines. Where there 
are no guidelines or the guidelines conflict with teachers' beliefs 
about assessment practices, teachers may be relying on assessment 
practices consistent with the previous ability-oriented program. 

The potential differences between the Academic and 
Applied mathematics courses may influence teachers' assessment 
practices. In addition, the possibility of implementation 
difficulties related to new assessment practices might also be 
influencing teachers' assessment practices. As a result, there may 
be unintended but systematic differences in how mathematics is 
currently being assessed. 
PURPOSE 

This study contrasts teachers' reported assessment 
practices between and within the Grade 9 Academic and Applied 
mathematics streams. To explore the alignment of teachers' 
reported assessment practices with the current assessment 
philosophy, the following questions are posed: 

l. How do teachers make decisions about what 
performances and products represent students' most 
recent and most consistent evidence of achievement? 
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2. How do teachers integrate construct achievement 
with content achievement? 
3. To what extent do teachers report that they 
integrate various measurements of student achievement, 
and how are results from these instruments used to 
determine a student's final grade? 

THEORETICAL FRAMEWORK 
A healthy economy in the 21 st century requires a higher 

degree of mathematics literacy (Organization for Economic 
Cooperation and Development [OECD], 1994). Curriculum 
reform in Ontario has focused on creating mathematical programs 
that meet these increasing economic needs. This mathematical 
literacy includes increasing levels of mathematics problem solving 
and communication skills. Further, the National Research Council 
(NRC) (1989) and the National Council of Teachers of 
Mathematics (NCTM) (1989) argued that all students are capable 
of achieving the necessary level of mathematics literacy, and that 
success in mathematics is due to individual effort and the 
opportunity to learn rather than due to innate mathematics abilities 
(NRC, 1989). They further add that raising standards must 
coincide with curriculum changes that motivate students to learn 
mathematics through mathematical modeling in real-life contexts. 
These theories of mathematics education were iterated in the 
Ministry of Education and Training, For the Love ofLearning, 
Royal Commission on Learning (MET/FLL/RCL) (1994) report. 
In response to these documents, new streaming models based on 
student needs and post-secondary destinations were conceived in 
the Atlantic and Western provinces as well as in Ontario. The 
pathways, assessment, and interplay between these two areas 
provide a theoretical model linking how teachers in each stream 
provide instruction and assess student achievement. 
PATHWAYS IN MATHEMATICS 

Lower ability programs were originally designed to allow 
students, including those who were creating disciplinary problems 
or experiencing academic difficulties, to transfer from secondary 
schools to the labour market. It was argued that these students 
would become productive members of society and, at the same 
time, satisfy labour demands (OECD, 1994; Smaller, in press). 
The labour market demands have since changed and now require 
skills in technologies, communication, and problem solving in 
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addition to specific labour skills. A higher level of mathematics 
education is required for all students to ensure their employability 
in an information age (NRC, 1989). Previous efforts to group 
students according to their mathematics ability were believed to 
hinder the success of lower-ability students (Cahan & Linchevski, 
1996; Linchevski & Kutscher, 1998; Oakes, 1992). Other studies 
(e.g., Gamoran, 1993; Slavin, 1990) suggest that factors such as 
poor teaching skills and poor teacher/student rapport were 
responsible for the limited success of lower-ability students. These 
factors further increase the gap between lowerand higher-ability 
students. A report from the NRC (1989) was direct in stating that 
identification of students according to their innate mathematics 
ability was a flawed belief. Following this report, guidelines for 
new courses were established. 

Threads of the NRC's framework, the NCTM standards and 
the Royal Commission on Learning report are woven through the 
Ontario mathematics curriculum. This curriculum structure 
contains two parallel (crossover) streams in Grades 9 and 10 
(Academic and Applied) and three destination-based streams in 
Grades Il and 12 (University, College, and Work Place). The 
Ontario Ministry of Education and Training openly acknowledged 
the rigour of the new mathematics curriculum (MET/PPA, 2000): 
"Students in grades 9 and 10 will make the choice between 
Academic and Applied courses primarily on the basis of their 
strengths, interests, and needs" (MET/PPA, 2000, p. 4). Guiding 
students to select a stream based on their strengths may create 
confusion over whether or not Ontario's new mathematics 
program is indeed based on student need. A thorough review of 
the MET/PPA document suggests that the Ontario mathematics 
program is based on student learning needs and interests, 
specifically, as they relate to postsecondary career destinations. 

Movement between the Academic and Applied streams is 
facilitated by parallel curriculum development. Students can 
transfer directly from the Grade 9 Applied stream to the Grade 10 
Academic stream. However, after Grade 10, students are required 
to take a half credit transfer course to change streams. The 
expression, crossover curriculum, is used to describe the design 
that allows students to change streams early in their secondary 
education if they change their post-secondary destinations. 
Courses founded on career destinations begin in Grade Il and 
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reflect the skills required In these respective post-secondary 
destinations. 

King (2002) noted that students who struggled in 
mathematics were not successful in the current and more rigourous 
Grades 9 and 10 Applied mathematics courses. Large numbers of 
students were dropping out before they could reach the 
destinations-based streaming model and enrol in the Workplace 
course to obtain their third and final compulsory mathematics 
credit. 

Another difficulty related to the implementation of the new 
pathways concerns the rate at which the changes to curriculum, 
instruction, and assessment occurred. In order to support a needs -
based program, the NCTM highlighted the importance of 
changing teachers' instructional practices (NCTM, 1989). The 
changes in curriculum, instruction, and assessment may not have 
occurred concurrently, creating a misalignment of assessment and 
instructional practices between the old and new programs. 

ASSESSMENT 
Changes to classroom assessment practices were 

influenced by (and not excluding other reports) the NCTM's 
(1989), Assessment Standard, the NRC (1989) report, and the 
MET/ FLL/RCL (1994) report, and were all propelled by the 
theory that assessing student achievement has two important 
purposes. First, assessment should support student learning; 
second, it should provide useful information about student 
learning to both teachers and students. Ontario's MET/PPA (2000) 
guidelines state these same purposes of assessment. 

Guidelines produced by the NCTM (1995) and the 
Ontario MET/PPA (2000) provide a theoretical framework for 
assessment. Examples of how teachers should implement these 
theories have not been provided. It is not clear, for example, how 
teachers should report students' most recent and most consistent 
evidence of achievement or how new instruments for assessing 
student achievement should be integrated with existing 
instruments. In sum, there has been a lack of systematic research 
in the area of assessment, and few guidelines have been provided 
to inform teachers about the most appropriate or ideal assessment 
strategies for putting new theories into practice (Cizek, 1998; Earl, 
1996; Senk, Beckmann, & Thompson, 1997; Stiggins, 2002). Due 
to the lack of assessment guidelines in Ontario, it is not possible 
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to state whether or not teachers' assessment practices are aligned 
with current assessment philosophies. 

INTERPLAY BETWEEN PATHWAYS AND ASSESSWNT 
The interplay between the pathways in Ontario's 

mathematics program and teachers' assessment practices is 
dynamic in that the mathematics stream influences assessment 
practices. According to NCTM, "teachers need to have a clear 
sense of what is to be taught and learned, and assessment should 
be aligned with their instructional goals" (2000, p. 23). In addition 
to understanding the instructional goals, such as providing 
students with opportunities to investigate and develop 
mathematical ideas, Ontario teachers require an understanding of 
the theory supporting the needs-based program to develop 
appropriate instructional programs. Furthermore, teachers must 
use the theory guiding new assessment practices to make informed 
judgements about student learning. Hence the relationship 
between instruction and assessment is fluid and there are more 
factors influencing instruction and assessment than implied in the 
NCTM reform documents (1989, 1991, 1995). 

In sum, identifying the variables that influence teachers' 
assessment practices is a difficult task. This may be due, in part, 
to the lack of clarity in the curriculum and in assessment 
guidelines and to the relative early stage of reform 
implementation. The introduction of new pathways could possibly 
influence teachers' instructional programs and assessment 
practices. However, this is not likely, given the similarities in the 
investigative approach that is called for in both the Academic and 
Applied courses. It is more probable that differences in teachers' 
reported assessment practices are connected to different 
interpretations of the curriculum and assessment guidelines as 
well as a misalignment of instruction and assessment practices. 
Examining the three questions posed in this study will provide 
insight into how Grade 9 Academic and Applied mathematics 
teachers report they assess student achievement in light of 
curriculum reforms. 

LITERATURE REVIEW 
Ontario's mathematics program has been influenced by 

several sources. The theory guiding Ontario's policy documents 
stemmed from publications by the National Council of Teachers 
in Mathematics (NCTM) (1989, 1991, 1995), the National 
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Research Council (NRC) (1989), the Ministry of Education and 
Training, For the Love of Learning, Royal Commission on 
Learning (MET/FLL/RCL) (1994), as well as the work of Roulet 
(1997), who wrote a background paper for Ontario's curriculum 
reform. These documents were in turn influenced by the work of 
researchers in mathematics education. Research from these 
sources is reported here. 

This review begins by contrasting some of the old and 
new assessment practices, followed by a specific look at 
assessment in each of the three areas of inquiry posed in this study 
(most recent and consistent evidence of achievement, construct 
achievement, and aggregation of student scores). Due to the 
influence standardized assessments have been shown to have on 
teachers' assessment practices (e.g., Lock, 2000; McGehee & 
Griffith, 2001; Vogler, 2002), a final section focuses on this aspect 
of assessment. 

SHIFT IN ASSESSMENT PRACTICES 
Assessing student learning is complex and involves much 

more than determining if an answer is right or wrong. Although 
considerable research has been conducted on assessment 
practices, there is still much to be learned about the impact of 
current changes in curriculum and assessment theories on teachers' 
assessment practices, and specifically on whether or not Ontario's 
reformed streaming model influences teachers' reported 
assessment practices. 

A new focus is the assessment of constructs such as a 
student's communication or problem-solving skills. This focus, 
particularly in relation to higher cognitive abilities, is a complex 
process (Morgan & Watson, 2002). New assessment practices 
posed by the NCTM (1999) suggest: (a) grading rely heavily on a 
student's initial performance as well as on re-thinking in the 
revision process (supporting formative assessment); (b) tests vary 
in format including group tests and take-home tests; (c) portfolios 
be used for evidence of student learning rather than for grading; 
and (d) the evaluation of student achievement include a scoring 
component to compare student work to a standard, as well as a 
grading component that places the score in the context of the 
students' achievement. This is a large step in a new direction for 
teachers who are more familiar with using traditional pencil-and-
paper quizzes, tests, and exams to evaluate students (Cizek, 
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Fitzgerald & Rachor, 1996; Senk, Beckmann, & Thompson, 
1997). The clarity with which new assessment theories are 
communicated to teachers also impacts on teachers' assessment 
practices, particularly if assessment documents are grounded in 
theory rather than in practice. As assessment processes increase in 
complexity, the need for relevant research grows. 

MOST RECENT AND MOST CONSISTENT EVIDENCE OF 
ACHIEVEMENT 

The practice of identifying a student's most recent and 
most consistent evidence of achievement is a new process; hence 
few studies have explored this practice. The NCTM (1989) 
assessment principle guides teachers to model their assessment 
practices after student learning in that it should be continuous 
and reflect a student's academic growth. Brookhart (1999) also 
supported assessment practices that allow students to 
demonstrate their learning periodically throughout a course and 
not be penalized for early practice and failure. Unfortunately, 
Brookhart (1999) does not describe practical methods of 
implementing this style of assessment. 

Ontario's MET/PPA (2000) guidelines use the same 
language expressed by NCTM (1989) and Brookhart (1999) when 
referring to reporting a student's most recent and most consistent 
evidence of achievement. Due to the lack of clarity in the MET/ 
PPA (2000) guidelines it is doubtful teachers employ these 
assessment practices especially if they are not familiar with the 
work of the NCTM (1989) or current research on assessment. 

A related assessment practice involves excluding a 
student's highest or lowest score when calculating a student's final 
grade. Cizek, Fitzgerald and Rachor (1996) found that teachers 
frequently dropped a student's lowest score when calculating an 
overall or final score (known as grade inflation) but there was no 
evidence of teachers dropping a student's highest score. It is 
posSible that teachers are interpreting this new assessment policy 
in terms of their previous assessment practice or possibly choosing 
not to use it. 

CONSTRUCTS ACHIEVEMENT 
The introduction of the achievement chart used to explore 

a student's construct abilities constitutes another new assessment 
practice in Ontario, aligned with the NCTM's Assessment 
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Standards (1989) and the Harvard Group (1995) model. Morgan 
and Watson (2002) argue that assessing students' construct 
abilities, particularly higher cognitive abilities, is difficult. When 
they examined teachers' assessing student work, they found that 
the scores assigned by I l teachers, for the same task from the same 
student, varied considerably. They also noticed that when student 
work took a creative approach, different from what was taught in 
the classroom, the assessment of this work was influenced by the 
teacher's value system and how she would answer the question 
(Morgan & Watson, 2002). On a positive note, teachers referenced 
performance indicators (such as the standards in the Ontario 
curriculum) to guide their assessment of these tasks; however, 
their personal values influenced their interpretation of the 
performance standards. Respondents in Morgan and Watson's 
study (2002) were experienced mathematics teachers. The 
outcome of the study might have been different if the respondents' 
teaching characteristics were more varied. 

Romagnano (2001) found similar results when teachers 
were asked to assess student work involving problem solving. He 
found 40% variation in scores and attributed this variance to rater 
subjectivity. Romagnano offered no suggestions to correct this 
variation in assessment. Morgan and Watson (2002) suggested 
that extensive professional development in assessing higher 
cognitive abilities is needed to develop "professional dialogue 
among teachers to raise doubts in teachers' minds about the 
certainty of their own interpretations of their students' behaviours" 
(p. 99). These researchers added that when students respond to 
open-ended tasks, as in the Ontario mathematics curriculum, 
adequate reliability of assessment might not be attainable. To 
address the complexity of assessing higher cognitive abilities, 
Brookhart (1999) suggested using an interval level scale, similar 
to the four levels of achievement in the achievement chart. Ontario 
teachers may be using rubrics to assess these tasks, given that 
rubrics are cited in the MET/PPA (2000) guidelines as a means of 
assessing student achievement. 

INTEGRATED MEASURES 
Ontario mathematics teachers are expected to use multiple 

instruments for students to demonstrate their learning (MET/ PPA, 
2000). The scores from these instruments are then aggregated to 
form one score reflecting student achievement. Other than 
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identifying that 70% of a student's final score is allocated to term 
work and the remaining 30% to a final summative activity, the 
2000 guidelines provide no directions for how to aggregate student 
scores. 

Ontario's MET/PPA (2000) guidelines called for greater 
variety and complexity of instruments (tests, quizzes, portfolios, 
investigations, check-lists, conferences, etc.) to assess student 
achievement. However, there is no description of how these 
instruments should be used. The NCTM (2000) provides more 
detail about how these instruments should be used. They state, for 
instance, that portfolios should be used as evidence to support 
student learning; however, the list of possible assessment 
instruments cited in the MET/PPA (2000) guidelines might lead 
teachers to believe that portfolios should be used in the same 
manner as tests. Senk, Beckmann and Thompson (1997) found 
that limited knowledge and confidence about alternate 
assessments and lack of time to create alternate assessments 
limited teachers' assessment instruments. Given the speed with 
which the Ontario curriculum was introduced without assessment 
guidelines, teachers' reported assessment practices in this study 
might be similar to previous studies. 

In a similar study, Cizek, Fitzgerald and Rachor (1996) 
found that the use of a variety of instruments and the method of 
aggregating student scores from instruments varied considerably 
and unpredictably. Aggregation typically involves applying a 
weighting system in which some instruments are allocated more 
weight than others. For example, tests might be worth 25% 
quizzes 10%, and investigations 20%. Brookhart (1999) 
discouraged this type of weighting and aggregation method since 
it did not allow for early practice and failure. An aggregation 
method that permits students to show progress towards the end of 
a course would also be more consistent with the guidelines calling 
for reporting students' most recent and most consistent evidence 
of achievement (MET/PPA, 2000). However, the document does 
not elaborate on the practical aspects of aggregating student 
scores. 

The NCTM raised further questions about aggregating 
student scores from assessment instruments: "The more we 
broaden our assessment evidence, the less adequate is a single 
letter grade as a summary of the evidence" (1999, p. 52). Ontario 
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did not heed these concerns posed by the NCTM and the Harvard 
Group (1999) who proposed teachers use a rubric format, based 
on content and constructs, to report student achievement. Rather, 
Ontario's standardized report card reports student achievement 
using a single numerical grade. 

FACTORS INFLUENCING ASSESSWNT 
Many factors influence teachers' assessment practices. 

Since standardized assessments, in particular performance-based 
standardized assessments (PBSA), have been shown to influence 
teachers' instructional and assessment practices (Lock, 2000; 
McGehee & Griffith, 2001; Vogler, 2002), that is the subject of 
the next section. 

STANDARDIZED ASSESSMENT 
In response to calls for higher accountability, 

standardized assessments are now considered the norm in North 
America (McDougall, 2000). When assessments are criterion 
referenced and aligned with curricular standards, empirical studies 
have found these performance-based standardized assessments 
influenced classroom practice (Lock, 2000; McGehee & Griffith, 
2001; Vogler, 2002). Content standards outline what students 
should know and the grade at which they should acquire the 
knowledge (Rothman, 1995). The content standards are delineated 
in the Ministry of Education and Training course curriculum 
documents. These documents are categorized by strand (number 
sense and algebra; relationships; analytic geometry; and 
measurement and geometry) and provide clear overall and specific 
curricular expectations. Performance describes the level of 
achievement in each of the categories of learning (knowledge and 
understanding; thinking, inquiry, and problem solving; 
communication; and application) on the content standards outlined 
in the Ministry of Education and Training curriculum documents. 
In Ontario, performance is based on a scale of I to 4, where I 
represents marginal success and level 4 represents mastery in the 
category of learning. 

According to Lock (2000), the standards and performance 
indicators presented in the Grade 9 curriculum documents for 
mathematics are well aligned with the standardized Grade 9 
assessment of mathematics (G9AM). However, Lock (2000) did 
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not separate teachers' responses based on stream (Academic or 
Applied). Lock also noted that teachers were beginning to align 
their instructional practice and assessments with the Educational 
Quality and Assessment Offices' Grade 9 assessment of 
mathematics (G9AM). As a result, the types of items (i.e., multiple 
choice, short answer, and tasks) and constructs (i.e., 
communication, problem solving) included on teachers' 
assessment instruments are expected to be modeled those on the 
G9AM. In a similar study, McGehee and Griffith (2001) added 
that teachers were aligning their classroom instruction and 
assessments with the performance-based standardized 
assessments (PBSA) for the purpose of maximizing their student 
results. Vogler (2002) examined the high-stakes PBSA in 
Massachusetts and found that teachers were changing their 
instructional and assessment practices not only to improve their 
students' success on the assessment but also to improve school 
results since teachers believed that change (towards best practice) 
was beneficial. 

While Lock may have noted an increasing fit between 
teacher practices and the G9AM in Grade 9 mathematics, the net 
results for overall student achievement remain discouraging. 
Large numbers of students in Ontario's Grade 9 Applied 
mathematics continue to be unsuccessful on this standardized 
assessment (EQAO, 2001; EQAO, 2002; EQAO 2003). It is not 
known if this is a result of the assessment practices, the program, 
or a multitude of other factors including motivation and 
instruction. In recognition of the difficulties in the Applied 
classroom, these teachers may not be able to align instruction and 
assessment practices with the G9AM. Stiggins (2002) noted that 
students who consider high standards unattainable might have no 
interest in trying to score well. It is possible that such a belief 
system characterizes many students enrolled in the Grade 9 
Applied stream. 

Much has been written about teachers' assessment 
practices. However, where the new curriculum calls for 
assessment practices different from the past, there are few, if any, 
studies on the effectiveness of these new practices and none on the 
effectiveness of assessment practices (new and old practices) in 
Ontario. Hence the study of Ontario mathematics teachers' 
assessment practices will be pivotal in identifying the extent to 
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which these assessment practices have been implemented in 
Ontario's Grade 9 Academic and Applied mathematics classes. 

METHODOLOGY 
The purpose of this study was to explore the reported 

assessment practices of Grade 9 mathematics teachers in the 
following areas: most recent and most consistent evidence of 
achievement, assessment of content and constructs, and methods 
of integrating student achievement. A questionnaire was used to 
gather evidence of teachers' reported assessment practices in these 
areas. The following sections describe how this instrument was 
designed, the participants involved in the study, and the data 
analysis methods. 
QUESTIONNAIRE DESIGN 

Questionnaire items were developed in relation to the 
three questions posed in this study. Items exploring teachers' 
background such as their qualifications and teaching experience; 
professional development and teacher collaboration; grading 
policies; and views on stream and stream selection were also 
developed. The questionnaire employed qualitative and 
quantitative items. Quantitative items were used for basic 
assessment knowledge, practices, and beliefs, useing a five-point 
likert scale: strongly disagree, disagree, neither agree or disagree, 
agree, or strongly agree. Items about the frequency of practice 
used a four-point likert scale: never, rarely, sometimes, or 
frequently. In addition, nominal and ordinal scales were included 
to explore assessment practices and beliefs. To explore more 
complex issues such as how teachers integrate measures of student 
achievement, open-ended qualitative items were included. 

Salant and Dillman (1994) noted that people's attitudes 
and beliefs are much more fluid than their knowledge about 
specific facts; consequently, measurement error can be large. To 
minimize measurement error, multiple questions related to the 
same belief were created for each area of inquiry and then 
collapsed during the analysis to provide one indicator reflecting a 
specific belief for each construct measured. 

DESCRIPTION OF PARTICIPANTS 
Participants in this study were from the 2004 annual 

provincial mathematics conference held in Waterloo, Ontario. A 
total of 110 Grade 9 mathematics teachers completed the 
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questionnaire. Almost half (46%) these teachers taught in both the 
Academic and Applied streams. Teachers were asked to complete 
the questionnaire in the role of Academic or Applied teacher, not 
both. As a result, 65 teachers completed the questionnaire as 
Academic teachers and 45 as Applied teachers. Based on the 
number of teachers who completed the teacher questionnaire 
component of the 2002-2003 (previous school year) provincial 
Grade 9 Assessment of Mathematics (G9AM), this sample 
represents approximately 2.6% of Academic and 2.9% of Applied 
teachers who taught Grade 9 mathematics in Ontario in 20032004. 
GEOGRAPHICAL CHARACTERISTICS 

Mathematics teachers from 35 of the 62 public and 
Catholic district school boards in Ontario participated in this 
survey. The geographical area in this sample was diverse, with 
school boards from the west (Windsor-Essex Catholic School 
Board) to the most easterly school boards (Ottawa Carleton Public 
and Catholic District School Boards). Northern Ontario was 
represented by teachers from Huron-Superior, Sudbury Catholic, 
and Ontario North East District School Boards. School boards 
from the region surrounding the conference site (Waterloo, 
Ontario) had a slightly higher number of respondents in 
comparison to school boards in the rest of the province. Thus the 
population in this study is not geographically representative of the 
school boards and regions of the province. 

DATA ANALYSIS 
Prior to entering data into SPSS, a code-book was created 

to log abbreviations or codes and instructions used to describe 
each variable. After the data was collected and entered into SPSS, 
it was checked for accuracy and completion. For example, 
questions that required a response in the range of one to five were 
analyzed using the maximum and minimum functions to ensure 
data was in the appropriate range. Outliers were identified and 
corrected. The data set was examined for incomplete responses 
and only questionnaires that were at least 60% complete remained 
in the data set. Negatively worded items were reversed and totals 
for items in each scale were calculated (total scale scores). 

Open-ended or qualitative items were numerically coded 
in order to identify recurring themes. Responses were scanned and 
common themes (responses reported by 5 or more respondents) 
were identified. These themes were assigned a number in a new 
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field (same item number followed by the term code) in SPSS. An 
additional number was created for responses that did not fall into 
the themes. The following section, organized into descriptive and 
inferential statistical procedures, describes the method of data 
analysis. 
DESCRIPTIVE STATISTICS 

According to Fink (2002), "ordinal scales typically are 
seen in questions that call for ratings of quality (excellent, very 
good, good, fair, poor, very poor), agreement (e.g. strongly agree, 
agree, disagree, strongly disagree)" or top 10 preferences (p. 29). 
It is argued that the ordinal scale is robust enough to confidently 
state, for example, that an excellent response is higher or greater 
than a very good response. Thus descriptive statistics reserved for 
interval data, such as means and standard deviations, can be 
performed on an ordinal scale when the distance between each of 
the points can be considered equal. This scale is then referred to 
as a quasi-interval scale. Descriptive statistics include 
percentages, variation in responses, and measures of central 
tendency for each quasi-interval item. 

Percentages were calculated for nominal and categorical 
items. To determine if there was a relationship between these 
variables and stream (Academic or Applied), the chi-square test 
for independence was performed. 

INFERENTIAL STATISTICS 
Reliability. "The reliability of a scale indicates how free 

it is from random error" (Pallant, 2001). To test reliability of the 
scale, similar questions with alternate wording were imbedded in 
the questionnaire. To determine whether or not the items in a 
scale were measuring the same underlying construct, commonly 
known as the scale's internal consistency, Cronbach's alpha was 
calculated for each scale. The higher the alpha coefficient, the 
more reliable the items. There is little agreement where the cutoff 
point lies; however, alpha coefficients above 0.7 are considered 
acceptable (Pallant, 2001). This does not imply that alpha 
coefficients below 0.7 are un acceptable but rather that they may 
reflect the number of items in the scale or the lack of consistency 
within a scale. For items with no variance, Cronbach's alpha was 
not calculated. 
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Analysis of variance (ANOVA). A one-way ANOVA was 
used to identify the degree of variance in the way teachers in the 
two streams (Academic and Applied) reported they assessed 
mathematics. Separate ANOVA's were conducted for each of the 
scales representing the three areas of inquiry (most recent and 
consistent assessment, construct and content assessment, and 
integrated measures). The dependent variable was the total score 
on each scale representing an area of inquiry and the independent 
variable was stream. The significance level was set at 0.05. 

There are a few assumptions underlying the use of 
ANOVA. The assumption of an interval scale and independence 
of observations are handled by design features in the 
questionnaire. The normality assumption is not a cause for 
concern since the sample size for both groups exceeds the 
minimum (30+) (Pallant, 2001). Homogeneity of variance was 
tested using Levene's test of equality of error variance. If this was 
significant, a cautionary note was reported with the results because 
lack of homogeneity of variance can affect the actual versus the 
reported significance level. 

RESULTS 
Results from the questionnaire used to identify teachers' 

reported assessment practices between and within the Grade 9 
Academic and Applied mathematics streams are presented in this 
section. This section begins with a descriptive summary of 
respondents' background data followed by a descriptive summary 
of the items relating to each of the three questions posed in this 
study. Mean scores are included to provide a prediction of group 
behaviour, and percentages are also used to describe proportions 
of the population. The inferential statistical summary included a 
reliability summary of the sub-scales related to each question 
posed in this study followed by the results from the ANOVA 
used to compare the two streams. Results in this section are 
organized according to significant and non significant 
differences. 

MISSING DATA 
The questionnaires (n — 110) were analyzed to identify 

items that contained multiple missing responses that may have 
been caused by poorly worded or ambiguous items. The closed 
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section items had little missing data. Most teachers also used the 
open-ended questions to further clarify or expand upon their 
answers, resulting in response rates for these items being between 
68% (item 70) and 74% (item 26). All questionnaires were more 
than 60% complete; thus no questionnaires were excluded. Given 
the completeness of the responses, analysis was completed using 
pairwise deletion. Thus a case with a missing value for either the 
dependent or the factor variable would be excluded from that 
specific analysis but not from other analyses. 

Due to the low number of missing responses, these 
percentages are not reported in tables. Thus percentages reported 
in the tables that do not sum to 100 are due to the missing 
responses. 

BACKGROUND CHARACTERISTICS OF RESPONDENTS 
Data gathered to describe the characteristics of 

respondents is grouped into four categories: (a) Qualifications and 
Teaching Experience; (b) Professional Development and Teacher 
Collaboration; (c) Grading Policies; and (d) Views on Stream 
Selection, and organized according to the stream (Academic or 
Applied) in which teachers completed the questionnaire. 
Responses were coded using a I-to-5 scale where a response of 
strongly disagree was coded as I and a response of strongly agree 
was coded as 5. Categorical responses were coded using I to 
represent ayes response and 2 to represent a no response. The 
mean (M) and standard deviation (SD) are included for ordinal 
responses believed to have an underlying interval structure. 

QUALIFICATIONS AND TEACHING EXPERIENCE 
The majority of teachers are certified to teach 

mathematics and enjoy doing so (see Table l, items q3 and q5). 
Item q4 in Table I reveals that fewer Applied teachers' reported 
they volunteered to teach in the Applied stream in comparison to 
the percentage of Academic teachers who volunteered to teach 
Academic mathematics. The potential impact this finding may 
have on the Applied program will be discussed in the last section 
of this paper. Lastly, item q3 (Table l) shows that the majority of 
teachers in both streams reported they are certified to teach Grade 
9 mathematics. 

Table 1 
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Qualifications and Teaching Experience 
 Academic (N— 65) Applied (N  

45) 

Item Yes No Yes No 

I am certified to teach grade 9 
mathematics. (q3) 

I volunteered to teach grade 9 
Academic/Applied Mathematics. 

I would prefer to teach in another 
subject area. (q5) 

Intermediate or senior 
mathematics is listed as one of my 
qualifications on my College of 
Teachers record card. (q I l) 

100.0 

81.5 

10.8 

96.9 

0.0 

15.4 

87.7 

3.1 

88.9 

55.6 

8.9 

88.9 

6.7 

37.8 

84.4 

8.9 

The distribution of ages and mean years teaching 
experience (Academic: 14.1 years experience, Applied: 13.6 years 
experience) was similar for both groups. Upon closer examination 
of the years teaching experience, a positive skewness indicated 
marginal clustering of scores to the left of the age continuum. The 
kurtosis value for the Applied teachers was almost twice as large, 
indicating a greater peekedness in the distribution of Applied 
teachers' ages on the left side of the age continuum. In sum, there 
are slightly more younger teachers who reported teaching Grade 9 
Applied mathematics. 

PROFESSIONAL DEVELOPMENT AND TEACHER COLLABORATION 
The majority (Academic: 81.5%, Applied: 95.6%) of 

teachers surveyed have attended two or more professional 
development activities that focused on assessment for the new 
curriculum. However, approximately half of these teachers felt 
these professional development activities did not prepare them to 



handle new assessment practices. Table 2 summarizes the findings 
regarding professional development through in-school 
collaboration on assessment. In most items, approximately half of 
the teachers (for both streams) reported they engaged in 
discussions regarding assessment. In the Academic stream, a 
greater percentage of teachers reported they met to discuss 
assessment strategies in comparison with assessment results 
(Table 2, items q7 and q8). With respect to meeting to discuss the 
Educational Quality and Assessment Office (EQAO) results of the 
Grade 9 Assessment of Mathematics (G9AM) (Table 3, item q9), 
a greater percentage of Applied teachers reported they met to 
discuss assessment results. This difference may be connected to 
the higher failure rates in the Applied program (EQAO, 2001, 
2002, 2003). 

GRADING POLICIES 
In both streams, most teachers have adopted the 

assessment policy established by the school board or school 
department. However, a proportion of teachers in both streams 
(Academic: 24.6%, Applied: 17.8%) reported they established 
their own grading policy. It is possible that some of these teachers 
established their own grading policy on behalf of the school or 
school board. Upon examining the subsequent items related to 
grading practices, the results confirm this assumption since there 
was a greater percentage (6 to 15% more) of Applied teachers who 
reported their grading policy differed from the board and differed 
from colleagues teaching the same Grade 9 mathematics course. 

Table 2 
Teacher Collaboration 



Applied (N  

 Academic (N 35) 
65) 

Item Yes No Yes No 

Do grade 9 teachers at your 
school meet regularly to discuss 
assessment strategies? (q7) Do 
grade 9 teachers at your school 
meet regularly to discuss 
student results from classroom 
assessments? (q8) 
Do grade 9 teachers at your 
school meet to discuss EQAO 
assessment results? (q9) 

69.2 

50.8 

29.2 

47.7 

50.8 

55.6 

44.4 

68.9 

37.8 

48.9 

VIEWS ON STREAM AND STREAM SELECTION 
Items exploring teachers' beliefs regarding the factors that 

influence students to select the Academic or Applied stream 
showed very little difference in teacher responses between the two 
streams (see Table 3). Items (Table 3, items q6 and q10) exploring 
whether teachers felt students selected streams according to their 
skills in mathematics or career destinations revealed similar mean 
scores and standard deviations. In contrast, items (Table 3, items 
q21 and q25) exploring whether or not teachers felt students 
selected streams according to their needs versus guidance from 
their parents to keep their options open, revealed opposing views. 
A smaller standard deviation for both streams and items revealed 
the polarity of these two items as well as the agreement among 
teachers. Academic and Applied teachers do not believe that 
students select streams based on their learning needs but rather 
that their selection processes are based on the influence of their 
parents. The results also suggest that Applied teachers are more 
likely to believe students select courses based on skills. 

Table 3 
Factors Influencing Streaming 

 Academic (N 65) Applied (N 
45) 
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Item  SD M SD 

Students select 
the Academic or 
Applied course 
based on their 
skills in 
mathematics. ( 6) 

3.20 1.06 3.41 1.86 

Students select the 
Academic or 
Applied course 
based on their career 
destinations after 
secondary school. 
(q10) 

3.23 1.02 3.14 1.12 

Students select the 
Academic or 
Applied course 
based on their 
learning needs 
(i.e. abstract 
learners versus 
hands-on learners) 
(q21) 

2.23 0.86 2.27 0.78 

Regardless of 
student learning 
needs or abilities, 
parents encourage 
students entering 
grade 9 
mathematics to 
select the 
Academic stream 
to keep the 

4.31 0.69 4.30 0.77 
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student's options 
open. (q25) 

Lastly, teachers were asked to identify the primary 
differences between the Academic and Applied courses. Teachers 
in both streams identified (a) pace, (b) level of difficulty, and (c) 
student profile as the three top differences between Academic and 
Applied mathematics. A small percentage of teachers identified 
abstract versus hands-on learning as the primary difference. 

DESCRIPTIVE SUMMARY MOST RECENT AND MOST CONSISTENT 
EVIDENCE OF ACHIEVEMENT 

Statistics measuring the extent to which teachers are 
implementing the Ontario Ministry of Education assessment 
guidelines, calling for reporting students' most consistent and most 
recent achievement, indicate that both Academic and Applied 
teachers were frequently not engaging in these assessment 
practices. The majority of teachers in both streams indicated they 
sometimes engaged in these assessment practices; at least one 
third of the teachers in each stream never or rarely engaged in 
assessment practices that call for reporting students' most recent 
and most consistent evidence of achievement. Results for item 
(q52) showed that teachers (Academic: M — 2.39, SD 1.06, 
Applied: M = 2.63, SD — 1.05) were more apt not to count a test 
score in the 50's when a student was consistently scoring in the 
70's. A similar distribution (Academic: M — 1.98, SD 0.98, 
Applied: M = 2.33, SD 0.98) was found in the item exploring 
whether or not teachers would report a student's most consistent 
assessment practice in one of the categories of learning (thinking, 
inquiry, and problem solving). While teachers reported they did 
not make use of the most consistent and recent assessment 
strategies to determine grades, they were slightly more likely to 
not count unexpectedly low scores. Teachers reported they were 
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more apt to adjust a student's term grade if the student's mid-term 
or final exam score was better than their term score (Academic: 
2.62, SD - 0.97, Applied: M- 2.86, SD  
0.86). 

Teachers were asked to describe how they implemented 
the most consistent and most recent evidence of achievement 
assessment guidelines. The top explanation given for both (most 
consistent and most recent) indicated that this assessment 
guideline had not been implemented. The second most frequent 
explanation related to dropping a lowest score or comparing and, 
if necessary, weighting the end-of-term assessment more. The 
chisquare test for independence was performed on items q54code 
and q58code to explore the relationship between these variables 
and stream. Upon examining the minimum expected frequency 
(which should be 5 or greater), a value of 0.66 and 0.38 
respectively, indicated one of the assumptions for the chi-square 
test was violated. Thus it is not possible to state whether or not 
there is a relationship between stream and these variables. 
CONSTRUCT AND CONTENT ASSESSWNT 

When teachers were questioned about their construct and 
content assessment practices, similar means and standard 
deviations (items q59 and q60) suggest that teachers focused their 
assessment practices in both areas. However, in an open-ended 
item (q71), few teachers (Academic: 20%, Applied 8.9%) reported 
they aggregated student achievement by the categories of learning. 
It is possible that teachers could aggregate student achievement by 
instrument and still focus on construct achievement. 
INTEGRATED MEASURES ASSESSMENT 

Descriptive statistics revealed differences in assessment 
practices in this assessment construct. One of the differences was 
in the levels at which teachers reported they frequently assessed 
their students. Most Applied teachers reported they frequently 
assessed students at a lower level than reported by their Academic 
counter-parts, particularly in the communication, application and 
thinking, inquiry, and problem solving (TIPS) categories of 
learning. Table 4 summarizes these findings. The level at which 
Academic teachers frequently assess their students in all 
categories of learning (Table 4, a — d) is fairly consistent and falls 
between levels three and four. The Applied teachers reported they 
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assess the knowledge and understanding category of learning at a 
higher level than the other three categories. 

Table 4 
Level of Assessment 

Items focusing on the method in which teachers reported 
they record student achievement varied. Approximately 82% of 
Academic teachers reported they record student achievement by 

Academic (N Applied (N 65)
 45) 

 

For each achievement chart 
category, identify the highest 
level in which students are 
frequently assessed at. 

    

knowledge and understanding 3.59 0.66 3.21 0.62 

communication 3.29 
0.74 

2.69 0.98 
application 3.24 0.75 2.87 0.89 

TIPS (thinking, inquiry & 3.11 0.83 2.36  
problem solving) 

 

instrument; however, 65% reported they record student 
achievement by categories of learning, and 60% reported they use 
a combination of these two methods. The distribution of results 
for Applied teachers was similar. Comments provided in the 
margins and in open-ended items offer an explanation to this 
distribution of scores, which will be discussed in the following 
section. The open-ended item (q71), exploring teachers reporting 
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of student achievement provided better direction on how teachers 
were integrating measures of student achievement. The categories 
and weights teachers used to record student achievement were 
provided in an open-ended item. These responses were then 
categorized into reporting student achievement by (a) instruments, 
(b) categories of learning, and (c) combination of instruments and 
categories of learning. The majority of teachers who responded to 
this item reported they record student achievement by instrument 
(Academic: 38.5%, Applied: 40.0%). Only 8.9% of Applied 
teachers, and 20.0% of Academic teachers, indicated they record 
achievement using the categories of learning. 

When asked to provide the weighting schemes used in 
their calculation of students' final grade (q62), teachers gave a 
variety of combinations. Coupled with the responses to the 
openended item (q71) exploring weighting schemes, these results 
indicate there are no common weighting schemes used in 
practice. In both streams, teachers who recorded student 
achievement using the categories of learning weighted the 
knowledge and understanding and application categories higher 
than the communication and TIPS categories. Teachers who 
recorded by instruments weighed tests more heavily than the 
other instruments. 

With few exceptions, teachers reported the measures 
used to represent student achievement at or near the end of the 
course (worth 30% of the final grade) were composed of a final 
exam, summative activity, and a part (or parts) of the EQAO 
assessment. The combination of these three assessment areas 
ranged from a 30% final exam, 10-10-10 split, to many other 
combinations. The mean score reported by Academic teachers 
for exams was 15.4% (SD = 9.91 and 11.9% (SD — 9.23%) for 
Applied teachers; however, the large standard deviation values 
indicate a wide spread in weights assigned to exams. Teachers' 
responses to item q64 were reported on a continuous scale 
ranging from 0 to 15 and represented the weight allocated to the 
final summative activity. This activity was weighted less than the 
final exam in both streams (Academic: M = 6.97, SD — 4.41; 
Applied: M = 7.58, SD 6.48), and similar in weight to the 
standardized Grade 9 assessment of mathematics (Academic: 
M— 6.85, SD  
5.85; Applied:  6.93, SD - 5.77). 
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Many teachers who responded (Academic = 24.6%, 
Applied = 28.9%) in both streams reported they used all three 
EQAO booklets as part of their EQAO score. Only 2.2% of 
Applied teachers (in comparison with 23.1% of Academic 
teachers) reported they did not use any of the EQAO booklets in 
determining a student's final grade. The chi-square test for 
independence was performed on item q69code to explore the 
relationship between this variable and stream. The minimum 
expected frequency (which should be 5 or greater) was examined 
(minimum expect count was 4.91) and no assumptions were 
violated. A Pearson Chi-Square value of 0.048 indicated a 
significant difference existed between the two streams and how 
teachers reported they weighted the standardized Grade 9 
assessment of mathematics. 

INFERENTIAL SUMMARY 

Reliability 
The reliability of the sub-scales used to describe teachers 

' reported assessment practices was assessed using Cronbach's 
alpha. The internal consistency for the sub-scales measuring 
teachers' reported assessment practices are organized by each 
question posed in this study. 

Most recent and most consistent evidence of achievement 
assessment. The five items (q50, q51, q53, q55, q56) for the 
construct measuring teachers' reported assessment of students' 
most recent and most consistent evidence of achievement 
generated a Cronbach alpha of 0.78. 

Construct versus content assessment. The three items 
(q59, q60, q61) representing the construct measuring teachers' 
reported assessment practices (focusing on assessing students' 
achievement in the categories of learning versus assessing 
students' content achievement) generated a very low reliability 
coefficient (0.16). The two items probing teachers' assessment 
practices focus on content achievement and the categories of 
learning contain very little variation, which could be contributing 
to the low reliability coefficient. 

Integrated measures assessment. Six items (q59, q60, 
q65a, q65b, q65c, q65d) represented the last construct focusing on 
how teachers integrate various measurements of student 
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achievement and determine a student's final grade. Reliability 
analysis generated a Cronbach alpha coefficient of 0.76. 

DIFFERENCES BETWEEN STREAMS 
Using the scales identified in the above section, ANOVA 

tests were performed to compare teachers' reported assessment 
practices in the Academic and Applied streams for each of the 
three areas of inquiry. In each case, the independent variable was 
stream and the dependent variable was the total scale score for 
each of the three areas of inquiry. All assumptions associated with 
the ANOVA were met, including significance values greater than 
0.05 for the Levene's test. Two significant differences were found 
in teachers' reported assessment practices: a difference in most 
recent and most consistent assessment practices, and in how 
teachers integrate student achievement from a variety of sources 
to produce one score reflective of student achievement. ANOVA 
results are summarized below according to non significant and 
significant differences. 

No SIGNIFICANT DIFFERENCES 
There were no statistically significant differences at the p 

< 0.05 level in teachers' reported construct and content assessment 
practices [F (1, 100) = 0.09, p = 0.77]. 

SIGNIFICANT DIFFERENCES 
In contrast, significant differences existed in teachers' 

reported assessment practices that focused on students' most 
recent and most consistent evidence of achievement [F (l, 102) 
5.9, p 0.02]. The difference in mean scores between the two 
groups (for total scores representing most recent and most 
consistent assessment practices) (Academic: M— 10.95, Applied: 
M — 12.54) and the effect size, calculated using eta squared 
(0.05), confirmed the importance of this finding. 

Similarly, there was a statistically significant different at 
the p < 0.05 level in the way teachers reported they integrated 
student achievement [F(l, 89) 14.5, p = 0.00]. The difference in 
mean scores between the two groups (for total scores representing 
the integrated measures items) (Academic: M — 20.41 Applied: 



104 

M — 17.97) and the effect size, calculated using eta squared (0.14) 
were notably larger than the first finding. Hence the difference in 
mean scores coupled with a large effect size (Cohen, 1988) 
heightens the importance of this finding. 
DISCUSSION 

This section provides a summary and interpretation of the 
findings from this study. The discussion begins with an overview 
of respondents' background characteristics grouped and reported 
using the following four areas: Qualifications and Teaching 
Experience; Professional Development and Teacher 
Collaboration; Grading Policies; and Views on Streaming and 
Stream Selection. This is followed by a discussion centering on 
each of the three questions posed in this study. Next, the 
limitations of this study are noted; and, lastly, the implications for 
future research are discussed. 

BACKGROUND CHARACTERISTICS OF RESPONDENTS 
QUALIFICATIONS AND TEACHING EXPERIENCE 

Who is teaching Grade 9 mathematics? Most Grade 9 
Academic and Applied mathematics teachers have intermediate or 
senior mathematics qualifications. While most Academic teachers 
volunteered to teach Grade 9 mathematics, approximately 40% of 
Applied teachers did not volunteer to teach Grade 9 Applied 
mathematics. There are fewer mathematics teachers choosing to 
teach in the Applied stream, and the teachers who are teaching in 
this stream tend to be younger. This suggests that inexperience and 
yearly change may characterize the teachers of Grade 9 Applied 
courses. 

PROFESSIONAL DEVELOPMENT AND TEACHER COLLABORATION 
In both streams met more to discuss assessment strategies 

than to discuss assessment results. Overall, there were fewer 
Applied teachers participating in these in-school collaborations. 
That most teachers engaged in these discussions is encouraging as 
this serves as a form of professional development (Morgan & 
Watson, 2002). The difference between the Academic and 
Applied teachers' collaboration merits further investigation; the 
Applied teachers may have fewer sections to teach and may not 
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see themselves as part of the math department because they split 
their time amongst departments. 

Another positive finding about professional development 
was the frequency and number of professional development 
sessions teachers reported they attended. The majority had 
attended three or more professional development sessions that 
focused on assessment. This could be related to the recent 
curriculum reform; will this continue? Few teachers reported 
satisfaction with these professional development sessions, with 
only half of both groups reporting the professional development 
sessions prepared them well to handle new assessment practices. 
Given the lack of assessment guidelines, teachers need such 
sessions to help them make informed decisions regarding student 
achievement that reflect the current assessment philosophy. 

GRADING POLICIES 
When there are multiple classes at a grade level in a 

school, in fairness to students, the grading policies should be the 
same. The results revealed that most teachers in both streams 
calculate final grades using the same scheme and only a few 
teachers reported that their method of calculating final grades was 
different (or did not know whether or not they calculate grades 
using a different scheme). There are no provincial guidelines to 
address this issue. 

VIEWS ON STREAM AND STREAM SELECTION 
Teachers overwhelmingly reported that they thought 

students select streams based on guidance from their parents and 
much less on their education needs or career destinations. It is not 
known if students and parents would agree. If teachers are correct 
in their views on stream selection, then students may be enrolling 
in the Academic course to keep their options open (item q25) 
causing the range of student needs in these courses to be greater 
than the needs discussed in the guidelines (MET/PPA, 2000). 
Given the intended similarity of curriculum expectations, this 
should not be a problem for the students since they would be 
exposed to the same content and taught with the same 
inquirybased learning approach. However, according to teachers, 
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the leading differences between streams are pace, level of 
difficulty, and student profile (i.e. attitude, work habits, academic 
orientation, and needs). This could result in misalignment between 
streams and student abilities, needs, and profiles and create 
frustration for both students and teachers and may contribute to 
high failure rates in the Academic stream. 
INTERPRETATIONS OF FINDINGS BY RESEARCH QUESTION 

Based on the data gathered in this study, the 
interpretations provide insight into teachers' reported assessment 
practices in each stream as well as between the two streams. A 
summary of the interpretations, organized by each of the five 
questions in the study, is presented below. 

MOST RECENT AND CONSISTENT EVIDENCE OF ACHIEVEMENT 
This analysis revealed that most teachers, in both 

streams, state that they do not use assessment strategies that call 
for reporting students' most recent and most consistent evidence 
of achievement. Applying these (most recent and consistent) 
assessment guidelines appears to be related to the method in which 
teachers are recording student achievement. A small number of 
teachers reported they were more apt to use this assessment 
method for communication or TIPS activities. One explanation is 
that these categories are more construct oriented and develop over 
time. In contrast, the knowledge and application categories of 
learning may be more content- or unit-based with no continuous 
learning construct. As indicated in some teachers' comments, 
determining a student's most recent or most consistent score does 
not make sense when achievement is recorded using instruments. 
However, there were no comments suggesting their method of 
recording of student achievement would require a shift to 
recording by categories of learning in order to apply this 
assessment guideline. 

Brookhart (1999) noted that when the recording of student 
achievement was unit-based (instruments), it did not allow for 
early practice and failure. Following Brookhart's directions, 
constructs and content would need to be continually re-visited 
throughout a course allowing for re-assessment opportunities. 
Alternatively, teachers' recording student achievement by all four 
categories of learning, four scores for every instrument used to 
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assess student achievement, would increase the burden of mark 
reporting. How would teachers categorize each question or part of 
a question? Perhaps guiding questions, like Identify the error a 
student made in the solution above and discuss the error in her 
thinking, would involve overlapping categories of learning. 
Separating a student's solution to this question into each of the four 
categories would be onerous and, as a result, may encourage 
teachers to dissect questions into tidy segments to facilitate mark 
reporting. If teachers continued to record student achievement by 
instruments, could they report a reliable measure of student 
achievement by merely adjusting the student's score if they are 
able to show improvement on cumulative assessments (i.e., mid-
terms and exams)? It is possible that recording student 
achievement by instruments or by categories of learning can both 
result in reliable measures of student achievement. 

CONSTRUCT AND CONTENT ASSESSMENT 
The section above touched upon construct and content 

assessment, and the items in this section (and the next) further 
support the focus of teachers' assessment practices on content 
achievement in both streams. The mean scores and standard 
deviations for the items probing teachers' reported assessment of 
content and the assessment of constructs indicated teachers were 
engaging in both of these practices, not on one of constructs 
(categories of learning) or content (strands) as previously 
hypothesized. For example, teachers reported they created a test 
(focusing on specific content) for a particular unit of study such 
that items on the test reflected a specified weighting in each of the 
categories of learning (i.e., knowledge & understanding 40%; 
communication 20%; application 35%; TIPS 5%). The tests were 
also weighted according to a specified weighting scheme within 
the overall context of the course (i.e., tests 30%, quizzes 10% 
investigations, 10%, exam 20%, etc.). This matrix style of 
assessing and reporting student achievement combines constructs 
and content. Upon examining test scores, teachers would be able 
to report on a student's content knowledge. In contrast, reporting 
a student's construct achievement in the categories of learning 
would require an examination of the items on individual tests. 
Given that the standardized Ontario report card calls for one score 
to report student achievement, this method of implicit (constructs) 
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and explicit (instruments/content) reporting may be a suitable way 
of reporting student achievement. 
INTEGRATED MEASURES 

Tests, quizzes, and assignments continue to be popular 
instruments for assessing student achievement while journals, 
portfolios, and student interviews were reported to be used much 
less. New to teachers' repertoire of instruments for assessing 
student achievement are investigations. Almost half of Academic 
teachers and of Applied teachers reported they used investigations 
at least once every two weeks. This indicates that similar and 
substantial proportions of the teachers in both streams are working 
to meet the Ministry of Education's call for inquirybased learning 
(a component of the TIPS category of learning). However, the 
majority of teachers still have not embraced this call for inquiry-
based learning. 

Teachers were questioned regarding the level (l, 2, 3, or 
4) in each of the categories of learning they frequently assessed 
students. On average, Applied teachers reported they frequently 
assessed their students at a lower level than that reported by 
Academic teachers. However, Ontario's mathematics program is 
needs-based and proposes all students can succeed in high 
cognitive tasks if in the appropriate stream. The evidence provided 
here suggests Ontario's mathematics program may still reflect the 
previous ability-oriented program. Further evidence is seen in 
teachers' identification of pace, level of difficulty, and student 
profile as the top three differences between streams. Ironically, 
teachers' focus on an ability-oriented program may be influenced 
by Gardner's (1983) multiple intelligences model that is still being 
promoted by many school boards (i.e., Durham District School 
Board, 2004; Peel District School Board, 2001; Upper Canada 
District School Board, 2004) in Ontario. 

If teachers are not exposing students to level-four 
materials, it would be difficult for these students to achieve level 
four on the Educational Quality and Assessment Office (EQAO) 
Grade 9 assessment of mathematics (G9AM). Other items related 
to the G9AM assessment revealed that teachers' assessment 
instruments primarily consisted of multiple-choice, short answer, 
and problem solving items. In both streams, multiple choice items 
received the least weight and short answer and problem solving 
items were fairly evenly dispersed. Although open-ended items 
are included in the G9AM, over 80% of teachers in each stream 



109 

reported they did not include such items on their assessment 
instruments. Yet, they reported using investigations (if they 
recorded by instrument) or TIPS (if they recorded by categories of 
learning); can these inquiry-based learning activities be designed 
to elicit closed responses? 

The results clearly indicated that most teachers reported 
recording student achievement by instruments (instead of the 
categories of learning) and the instrument receiving the greatest 
weight is tests and the least weight is investigations. The Ministry 
guideline does not provide direction on how the 70% term score 
should be weighted. Studying how the weighting is allocated to 
these categories in later grades would provide insight into this area 
of assessment. 

For the final 30% awarded at or near the end of a course, 
teachers reported three categories in which they assessed student 
achievement—exam, summative activity, and the EQAO's 
G9AM—which ranged in weight, and differences were found, 
between the streams, in the use and weight of the summative 
activity. For example, 32.5% more teachers in the Applied stream 
reported using a summative activity and the majority of these 
teachers reported weighting the summative activity between 3 and 
15%. It is possible that more weight is allocated to the summative 
activity in the Applied stream to allow students to demonstrate 
their learning in a hands-on activity, or this practice may reflect 
teachers' belief that these students have lower ability (including 
being poor exam writers). 

Lastly, almost all teachers reported they used the G9AM 
to determine their students' final grade. In most cases, it is 
included as part of the 30% summative assessment at or near the 
end of the course. The particular booklet(s) used varied from just 
the multiple-choice booklet to various combinations of booklets, 
including the use of all three. 

ASSESSMENT PRACTICES BETWEEN STREAMS 
Teachers' reported assessment practices focusing on 

reporting students' most recent and most consistent evidence of 
achievement, and the methods used to integrate students' 
achievement, including student achievement on the G9AM, were 
the only significant differences between the Academic and 
Applied streams. This section discusses these differences and 
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discusses whether or not assessment practices in the two streams 
should be the same. 

Different assessment practices between streams were 
expected; however, it was also expected that teachers in both 
streams were not engaging in assessment practices calling for 
reporting students' most consistent and most recent evidence of 
achievement. Thus it was a surprise to find a significant difference 
in this area of assessment inquiry. The items in this scale focused 
on identifying students' most consistent and most recent scores, 
dropping students' highest test score, reporting a consistent score 
on a set of investigations, and adjusting students' final grade to 
reflect improvement on a mid-term or final exam. In this set of 
items, Applied and Academic teachers are somehow interpreting 
the assessment guideline differently. This finding may be a result 
of teachers' lack of understanding of this assessment guideline 
stemming from the lack of clarity in the MET/PPA (2000) 
guidelines. 

The significant difference on the scale measuring 
integrated assessment practices was somewhat predictable given 
the descriptive analysis revealed that Applied teachers frequently 
assessed their students at a lower level in two of the categories of 
learning. The scale representing this construct focused on the 
assessment of content and categories of learning as well as the 
levels at which teachers reported they frequently assessed in each 
of the categories of learning. In addition, the significant difference 
found in how teachers reported they weighted the G9AM further 
supports the use of different strategies between the Academic and 
Applied streams when integrating student achievement. 

ASSESSMENT PRACTICES AND STREAMS: A CASE OF THEORY 
VERSUS PRACTICE 

The Ontario Ministry of Education Program Planning and 
Assessment (1999) guidelines do not differ with respect to 
assessment practices in the two streams. The guidelines indicate 
instructional strategies should be different to meet the needs of 
students in each course. The differences found in this study 
indicate teachers are assessing students in the Applied course at a 
lower level in the communication and thinking, inquiry and 
problem-solving categories of learning than teachers in the 
Academic course. Purposefully assessing students at lower levels 
implies that teachers are, in some aspects, implementing an 
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ability-oriented program instead of a program differentiated by 
student learning needs. In an abilities-oriented program, 
expectations for student performance are less for lower-ability 
students and it would not be surprising to see such purposeful 
assessment. A second difference found that Applied teachers 
reported they allocate less weight to formal assessment 
instruments such as exams and tests. Once again, this practice 
provides more evidence that the Applied mathematics program 
has its roots in an abilities-oriented foundation. The philosophy of 
the current needs-based program would suggest similar weighting 
of formal instruments with possible differences found in student 
preparation and style of questions on the formal assessment 
instrument. 

Another factor that may indirectly be influencing 
teachers' assessment practices is the manner in which students are 
selecting streams. Teachers reported that students selected their 
mathematics stream primarily based on direction from their 
parents. As a result, there may be students enrolled in the Applied 
stream whose learning needs might better be met in the Essentials 
stream. The misplacement of students in the three mathematics 
streams (Academic, Applied, and Essentials) may be a 
contributing factor influencing teachers' assessment practices such 
as lowering their expectations of student performance. 

LIMITATIONS 
The results in this study represent Grade 9 mathematics 

teachers' reported assessment practices in the province of Ontario. 
Respondents were from a wide geographical area and had varying 
years' teaching experience and teaching experience in Grade 9 
mathematics. The large number of certified teachers and teachers 
whose preference it is to teach mathematics (mostly Academic 
mathematics) suggests the possibility of a sub-population of 
uncertified teachers or teachers who teach mathematics as a 
second option that may not be represented in this study. Thus 
caution should be exercised in extending these results to the entire 
population. Another limitation related to demographics was a high 
distribution of female teachers in both streams; however, an 
analysis of variance revealed no significant differences in 
teachers' reported assessment practices with respect to gender. 
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A second limitation was noted when soliciting teachers to 
complete the questionnaire. Teachers were wary about 
participating in a study that was related to the Educational Quality 
and Assessment Office (EQAO). It is possible that teachers may 
not have answered items relating to the EQAO Grade 9 assessment 
openly. It may be beneficial to extend Lock's (2000) research to 
study teachers' relationship with the EQAO after a number of 
years of curriculum reform and to explore whether or not the state 
of this relationship influences teachers' assessment practices. 

Lastly, the role (Academic or Applied) in which teachers 
responded may have been blurred if the teachers taught in both 
streams. Precautions were taken to clearly identify the 
respondents' stream including different colour of paper and bold 
and enlarged labels identifying the questionnaire as Academic or 
Applied. 

IMPLICATIONS 
This exploration into many facets of teachers' reported 

assessment practices in Ontario's Grade 9 mathematics program 
has answered many questions. The next step involves research 
exploring why teachers reported as they did. Areas for future 
research range from exploring parents' and students' basis for 
stream selection to exploring the reasoning behind teachers' 
weighting schemes. 

Based on the evidence in this study, some exemplary 
practices need to be shared with the mathematics community and 
some aspects of practice require direction from educators and 
leaders in the mathematics community. The insightful method 
teachers reported they used to integrate content and constructs and 
report student achievement should be shared. Given the 
restrictions (single numeric grade) of reporting student 
achievement and the different variables that influence integrating 
measures of student achievement, the method noted in this study 
could be used as a model for other mathematics educators. 
Discussions by educators and leaders of the mathematics 
community 



must decide how to implement the most recent and most consistent 
evidence of achievement in a meaningful method that 
complements mathematics teachers' assessment practices. 
Secondly, the weighting schemes from Grades 9 through 12 need 
to be explored to offer insight into how weights for various 
instruments or constructs should be decided for each grade. 
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