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Introduction

In 1997, the Ministry of Education and Training published a new mathematics cur-
riculum policy document for Ontario elementary students entitled The Ontario
Curriculum, Grades 1-8: Mathematics, 1997. The new curriculum is more specific
than previous curricula with respect to both the knowledge and the skills that students
are expected to develop and demonstrate in each grade. The document contains the
curriculum expectations for each grade and an achievement chart that describes four
levels of student achievement to be used in assessing and evaluating student work.

The present document is part of a set of eight documents — one for each grade — that
contain samples (“exemplars”) of student work in mathematics at each of the four levels
of achievement described in the achievement chart. The exemplar documents are
intended to provide assistance to teachers in their assessment of student achievement
of the curriculum expectations. The samples represent work produced at the end of
the school year in each grade.

Ontario school boards were invited by the Ministry of Education to participate in the
development of the exemplars. Teams of teachers and administrators from across the
province were involved in developing the assessment materials. They designed the
performance tasks and scoring scales (“rubrics”) on the basis of selected Ontario cur-
riculum expectations, field-tested them in classrooms, suggested changes, adminis-
tered the final tasks, marked the student work, and selected the exemplars used in this
document. During each stage of the process, external validation teams and Ministry
of Education staff reviewed the tasks and rubrics to ensure that they reflected the
expectations in the curriculum policy documents and that they were appropriate for
all students. External validation teams and ministry staff also reviewed the samples of
student work.

The selection of student samples that appears in this document reflects the professional
judgement of teachers who participated in the project. No students, teachers, or schools
have been identified.

The procedures followed during the development and implementation of this project
will serve as a model for boards, schools, and teachers in designing assessment tasks
within the context of regular classroom work, developing rubrics, assessing the
achievement of their own students, and planning for the improvement of students’
learning.



The samples in this document will provide parents' with examples of student work to
help them monitor their children’s progress. They also provide a basis for communica-
tion with teachers.

Use of the exemplar materials will be supported initially through provincial in-service
training.

Purpose of This Document
This document was developed to:

¢ show the characteristics of student work at each of the four levels of achievement
for Grade 1;

e promote greater consistency in the assessment of student work across the province;

* provide an approach to improving student learning by demonstrating the use of
clear criteria applied to student work in response to clearly defined assessment
tasks;

» show the connections between what students are expected to learn (the curriculum
expectations) and how their work can be assessed using the levels of achievement
described in the curriculum policy document for the subject.

Teachers, parents, and students should examine the student samples in this document
and consider them along with the information in the Teacher’s Notes and Comments/
Next Steps sections. They are encouraged to examine the samples in order to develop
an understanding of the characteristics of work at each level of achievement and the
ways in which the levels of achievement reflect progression in the quality of knowl-
edge and skills demonstrated by the student.

The samples in this document represent examples of student achievement obtained
using only one method of assessment, called performance assessment. Teachers will
also make use of a variety of other assessment methods and strategies in evaluating
student achievement over a school year.

Features of This Document
This document contains the following:

* adescription of each of three performance tasks (each task focuses on a particular
strand or combination of strands), as well as a listing of the curriculum expectations
related to the task

¢ a task-specific assessment chart (“rubric”) for each task
¢ two samples of student work for each of the four levels of achievement for each task

¢ Teacher’s Notes, which provide some details on the level of achievement for each
sample

1. In this document, parent(s) refers to parent(s) and guardian(s).
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* Comments/Next Steps, which offer suggestions for improving achievement

* the Teacher Package that was used by teachers in administering each task

It should be noted that each sample for a specific level of achievement represents the
characteristics of work at that level of achievement.

The Tasks

The performance tasks were based directly on curriculum expectations selected from
The Ontario Curriculum, Grades 1-8: Mathematics, 1997. The tasks encompassed the
four categories of knowledge and skills (i.e., problem solving; understanding of con-
cepts; application of mathematical procedures; communication of required knowledge
related to concepts, procedures, and problem solving), requiring students to integrate
their knowledge and skills in meaningful learning experiences. The tasks gave students
an opportunity to demonstrate how well they could use their knowledge and skills in
a specific context.

Teachers were required to explain the scoring criteria and descriptions of the levels of
achievement (i.e., the information in the task rubric) to the students before they
began the assignment.

The Rubrics

In this document, the term rubric refers to a scoring scale that consists of a set of
achievement criteria and descriptions of the levels of achievement for a particular
task. The scale is used to assess students’ work; this assessment is intended to help
students improve their performance level. The rubric identifies key criteria by which
students’ work is to be assessed, and it provides descriptions that indicate the degree
to which the key criteria have been met. The teacher uses the descriptions of the dif-
ferent levels of achievement given in the rubric to assess student achievement on a
particular task.

The rubric for a specific performance task is intended to provide teachers and students
with an overview of the expected product with regard to the knowledge and skills
being assessed as a whole.

The achievement chart in the curriculum policy document for mathematics provides
a standard province-wide tool for teachers to use in assessing and evaluating their
students’ achievement over a period of time. While the chart is broad in scope and
general in nature, it provides a reference point for all assessment practice and a frame-
work within which to assess and evaluate student achievement. The descriptions
associated with each level of achievement serve as a guide for gathering and tracking
assessment information, enabling teachers to make consistent judgements about the
quality of student work while providing clear and specific feedback to students and
parents.
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For the purposes of the exemplar project, a single rubric was developed for each per-
formance task. This task-specific rubric was developed in relation to the achievement
chart in the curriculum policy document.

The differences between the achievement chart and the task-specific rubric may be
summarized as follows:

e The achievement chart contains broad descriptions of achievement. Teachers use it
to assess student achievement over time, making a summative evaluation that is
based on the total body of evidence gathered through using a variety of assessment
methods and strategies.

* The rubric contains criteria and descriptions of achievement that relate to a specific
task. The rubric uses some terms that are similar to those in the achievement chart
but focuses on aspects of the specific task. Teachers use the rubric to assess student
achievement on a single task.

The rubric contains the following components:

e an identification (by number) of the expectations on which student achievement in
the task was assessed

¢ the four categories of knowledge and skills
¢ the relevant criteria for evaluating performance of the task

e descriptions of student performance at the four levels of achievement (level 3 on
the achievement chart is considered to be the provincial standard)

As stated earlier, the focus of performance assessment using a rubric is to improve
students’ learning. In order to improve their work, students need to be provided with
useful feedback. Students find that feedback on the strengths of their achievement and
on areas in need of improvement is more helpful when the specific category of knowl-
edge or skills is identified and specific suggestions are provided than when they
receive only an overall mark or general comments. Student achievement should be
considered in relation to the criteria for assessment stated in the rubric for each cate-
gory, and feedback should be provided for each category. Through the use of a rubric,
students’ strengths and weaknesses are identified and this information can then be
used as a basis for planning the next steps for learning. In this document, the Teacher’s
Notes indicate the reasons for assessing a student’s performance at a specific level of
achievement, and the Comments/Next Steps give suggestions for improvement.

In the exemplar project, a single rubric encompassing the four categories of knowledge
and skills was used to provide an effective means of assessing the particular level of
student performance in each performance task, to allow for consistent scoring of stu-
dent performance, and to provide information to students on how to improve their work.
However, in the classroom, teachers may find it helpful to make use of additional
rubrics if they need to assess student achievement on a specific task in greater detail
for one or more of the four categories. For example, it may be desirable in evaluating a
written report on an investigation to use separate rubrics for assessing understanding
of concepts, problem-solving skills, ability to apply mathematical procedures, and
communication skills.

The Ontario Curriculum - Exemplars, Grade 1: Mathematics



The rubrics for the tasks in the exemplar project are similar to the scales used by the
Education Quality and Accountability Office (EQAO) for the Grade 3, Grade 6, and
Grade 9 provincial assessments in that both the rubrics and the EQAO scales are
based on the Ontario curriculum expectations and the achievement charts. The
rubrics differ from the EQAO scales in that they were developed to be used only in the
context of classroom instruction to assess achievement in a particular assignment.

Although rubrics were used effectively in this exemplar project to assess responses
related to the performance tasks, they are only one way of assessing student achieve-
ment. Other means of assessing achievement include observational checklists, tests,
marking schemes, or portfolios. Teachers may make use of rubrics to assess students’
achievement on, for example, essays, reports, exhibitions, debates, conferences,
interviews, oral presentations, recitals, two- and three-dimensional representations,

journals or logs, and research projects.

Development of the Tasks

The performance tasks for the exemplar project were developed by teams of educators
in the following way:

* The teams selected a cluster of curriculum expectations that focused on the knowl-
edge and skills that are considered to be of central importance in the subject area.
Teams were encouraged to select a manageable number of expectations. The partic-
ular selection of expectations ensured that all students would have the opportunity
to demonstrate their knowledge and skills in each category of the achievement
chart in the curriculum policy document for the subject.

* The teams drafted three tasks for each grade that would encompass all of the
selected expectations and that could be used to assess the work of all students.

e The teams established clear, appropriate, and concrete criteria for assessment, and
wrote the descriptions for each level of achievement in the task-specific rubric,
using the achievement chart for the subject as a guide.

* The teams prepared detailed instructions for both teachers and students participat-
ing in the assessment project.

* The tasks were field-tested in classrooms across the province by teachers who had
volunteered to participate in the field test. Student work was scored by teams of
educators. In addition, classroom teachers, students, and board contacts provided
feedback on the task itself and on the instructions that accompanied the task.
Suggestions for improvement were taken into consideration in the revision of the
tasks, and the feedback helped to finalize the tasks, which were then administered
in the spring of 2001.

In developing the tasks, the teams ensured that the resources needed for completing
the tasks — that is, all the worksheets and support materials — were available.

Prior to both the field tests and the final administration of the tasks, a team of
validators — including research specialists, gender and equity specialists, and subject
experts — reviewed the instructions in the teacher and student packages, making
further suggestions for improvement.
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Assessment and Selection of the Samples

After the final administration of the tasks, student work was scored at the district
school board level by teachers of the subject who had been provided with training in
the scoring. These teachers evaluated and discussed the student work until they were
able to reach a consensus regarding the level to be assigned for achievement in each
category. This evaluation was done to ensure that the student work being selected
clearly illustrated that level of performance. All of the student samples were then for-
warded to the ministry. A team of teachers from across the province, who had been
trained by the ministry to assess achievement on the tasks, rescored the student sam-
ples. They chose samples of work that demonstrated the same level of achievement in
all four categories and then, through consensus, selected the samples that best repre-
sented the characteristics of work at each level of achievement. The rubrics were the
primary tools used to evaluate student work at both the school board level and the
provincial level.

The following points should be noted:

* Two samples of student work are included for each of the four achievement levels.
The use of two samples is intended to show that the characteristics of an achievement
level can be exemplified in different ways.

e Although the samples of student work in this document were selected to show a
level of achievement that was largely consistent in the four categories (i.e., problem
solving; understanding of concepts; application of mathematical procedures; com-
munication of required knowledge), teachers using rubrics to assess student work
will notice that students’ achievement frequently varies across the categories (e.g., a
student may be achieving at level 3 in understanding of concepts but at level 4 in
communication of required knowledge).

e Although the student samples show responses to most questions, students achieving
at level 1 and level 2 will often omit answers or will provide incomplete responses
or incomplete demonstrations.

¢ Students’ effort was not evaluated. Effort is evaluated separately by teachers as part
of the “learning skills” component of the Provincial Report Card.

* The document does not provide any student samples that were assessed using the
rubrics and judged to be below level 1. Teachers are expected to work with students
whose achievement is below level 1, as well as with their parents, to help the stu-
dents improve their performance.

Use of the Student Samples
Teachers and Administrators

The samples of student work included in the exemplar documents will help teachers
and administrators by:

* providing student samples and criteria for assessment that will enable them to help
students improve their achievement;

* providing a basis for conversations among teachers, parents, and students about the
criteria used for assessment and evaluation of student achievement;

The Ontario Curriculum - Exemplars, Grade 1: Mathematics



* facilitating communication with parents regarding the curriculum expectations and
levels of achievement for each subject;

* promoting fair and consistent assessment within and across grade levels.

Teachers may choose to:
* use the teaching/learning activities outlined in the performance tasks;

* use the performance tasks and rubrics in the document in designing comparable
performance tasks;

¢ use the samples of student work at each level as reference points when assessing
student work;

e use the rubrics to clarify what is expected of the students and to discuss the criteria
and standards for high-quality performance;

* review the samples of work with students and discuss how the performances reflect
the levels of achievement;

 adapt the language of the rubrics to make it more “student friendly”;
* develop other assessment rubrics with colleagues and students;

* help students describe their own strengths and weaknesses and plan their next steps
for learning;

e share student work with colleagues for consensus marking;

* partner with another school to design tasks and rubrics, and to select samples for
other performance tasks.

Administrators may choose to:
e encourage and facilitate teacher collaboration regarding standards and assessment;

e provide training to ensure that teachers understand the role of the exemplars in
assessment, evaluation, and reporting;

¢ establish an external reference point for schools in planning student programs and
for school improvement;

* facilitate sessions for parents and school councils using this document as a basis for
discussion of curriculum expectations, levels of achievement, and standards.

Parents

The performance tasks in this document exemplify a range of meaningful and relevant
learning activities related to the curriculum expectations. In addition, this document
invites the involvement and support of parents as they work with their children to
improve their achievement. Parents may use the samples of student work and the
rubrics as:

¢ resources to help them understand the levels of achievement;
* models to help monitor their children’s progress from level to level;
¢ a basis for communication with teachers about their children’s achievement;

* asource of information to help their children monitor achievement and improve
their performance;

e models to illustrate the application of the levels of achievement.
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Students

Students are asked to participate in performance assessments in all curriculum areas.
When students are given clear expectations for learning, clear criteria for assessment,
and immediate and helpful feedback, their performance improves. Students’ performance

improves as they are encouraged to take responsibility for their own achievement and
to reflect on their own progress and “next steps”.

It is anticipated that the contents of this document will help students in the following
ways:

Students will be introduced to a model of one type of task that will be used to
assess their learning, and will discover how rubrics can be used to improve their
product or performance on an assessment task.

The performance tasks and the exemplars will help clarify the curriculum expectations
for learning.

The rubrics and the information given in the Teacher’s Notes section will help clarify
the assessment criteria.

The information given under Comments/Next Steps will support the improvement
of achievement by focusing attention on two or three suggestions for improvement.

With an increased awareness of the performance tasks and rubrics, students will be
more likely to communicate effectively about their achievement with their teachers
and parents, and to ask relevant questions about their own progress.

Students can use the criteria and the range of student samples to help them see the
differences in the levels of achievement. By analysing and discussing these differences,
students will gain an understanding of ways in which they can assess their own
responses and performances in related assignments and identify the qualities
needed to improve their achievement.

The Ontario Curriculum - Exemplars, Grade 1: Mathematics
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Going to the Zoo

The Task

This task required students to determine the number of possible
combinations in which 16 people could be organized in cars
and vans for transportation to the zoo. Students were told that
a van could hold a maximum of 6 people and a car could hold a
maximum of 4 people. Students were asked to explain how they
solved the problem.

Expectations

This task gave students the opportunity to demonstrate achieve-
ment of all or part of each of the following selected expectations
from the Number Sense and Numeration strand. Note that the
codes that follow the expectations are from the Ministry of
Education’s Curriculum Unit Planner (CD-ROM).

Students will:

1. understand and explain basic operations (addition and sub-
traction) of whole numbers by modelling and discussing a
variety of problem situations (1m6);

2. solve simple problems involving counting, joining, and taking
one group away from another, and describe and explain the
strategies used (1m8);

3. represent addition and subtraction sentences (e.g., 5 + 6 = 11)
using concrete materials (e.g., counters) (1m30);

4. use concrete materials to help in solving simple number
problems (1m35);

5. describe their thinking as they solve problems (1m36).

Prior Knowledge and Skills

To complete this task, students were expected to have some
knowledge or skills relating to the following:

* solving problems that involve multiple combinations or
solutions

¢ solving problems using manipulative objects
¢ exploring addition and subtraction concepts

e communicating their problem-solving strategies and mathe-
matical learning, both orally and in writing

For information on the process used to prepare students for the task
and on the materials and equipment required, see the Teacher
Package reproduced on pages 31-34 of this document.



Task Rubric - Going to the Zoo

Expectations* Level 1 Level 2 Level 3 Level 4
Problem solving
The student:
2 - selects and applies a problem- - selects and applies an appropri- - selects and applies an appropri- - selects and applies an appropri-

solving strategy that leads to an
incomplete or inaccurate
solution

ate problem-solving strategy that
leads to a partially complete
and/or partially accurate
solution

ate problem-solving strategy that
leads to a generally complete
and accurate solution

ate problem-solving strategy that
leads to a thorough and accurate
solution

Understanding of concepts
The student:

1 - demonstrates a limited under-
standing of combining numbers
to obtain the sum of 16

demonstrates some understand-
ing of combining numbers to
obtain the sum of 16

demonstrates a clear under-
standing of combining numbers
to obtain the sum of 16

demonstrates a thorough under-
standing of combining numbers
to obtain the sum of 16

Application of mathematical procedures
The student:

4 — uses concrete materials and
mathematical procedures,
making many errors and/or
omissions and arriving at an
incomplete or a limited solution

uses concrete materials and
mathematical procedures,
making some errors and/or
omissions and arriving at a par-
tial or an unclear solution

uses concrete materials and
mathematical procedures,
making few errors and/or omis-
sions and arriving at a clear
solution

uses concrete materials and
mathematical procedures,
making few, if any, minor errors
and/or omissions and arriving at
a clear and thorough solution

Communication of required knowledge
The student:

3,5 - uses pictures, words, or numbers
to describe and illustrate with
limited clarity the methods cho-
sen for investigating the cars-
and-vans problem

- describes with limited clarity the
strategy used

uses pictures, words, or numbers
to describe and illustrate with
some clarity the methods chosen
for investigating the cars-and-
vans problem

describes with some clarity the
strategy used

uses pictures, words, or numbers
to describe and illustrate clearly
the methods chosen for investi-

gating the cars-and-vans problem

clearly describes the strategy
used

uses pictures, words, or numbers
to describe and illustrate clearly
and precisely the methods cho-
sen for investigating the cars-
and-vans problem

- clearly and precisely describes

the strategy used

*The expectations that correspond to the numbers given in this chart are listed on page 12.

Note: This rubric does not include criteria for assessing student performance that falls below level 1.

13 Number Sense and Numeration
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Going to the Zoo Level 1, Sample 1
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16 people are going 1o the zoo.

Vans and cars can be used to drive everyone o the zoo,
The most a van can hold is & people.

The most a car can hold is 4 people.

How many cars and vans could be used? Show as many ways as you can {o organize
the 16 people in cars and vans,
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Explain how you solved the problem.
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Teacher’s Notes

Problem Solving

The student selects and applies a problem-solving strategy that leads to an
incomplete or inaccurate solution (e.g., uses only full cars and vans to find
combinations).

Understanding of Goncepts

The student demonstrates a limited understanding of combining numbers
to obtain the sum of 16 (e.g., of the two combinations offered, the first has
a total of 16 and the second, a total of 20).

Application of Mathematical Procedures

The student uses concrete materials and mathematical procedures, making
many errors and omissions and arriving at an incomplete or a limited solu-
tion (e.g., in this limited solution, the second combination does not satisfy
one of the conditions of the problem, which is to organize 16 people, not 20,
in cars and vans).

Gommunication of Required Knowledge

15

The student uses pictures, words, or numbers to describe and illustrate
with limited clarity the methods chosen for investigating the cars-and-vans
problem (e.g., draws vans and cars and writes above the vehicle the
numeral representing the number of people in each car or van; does not
include addition sentences to show solutions).

The student describes with limited clarity the strategy used (e.g., “l learned
ABC. | used cubes. | learned 123”).

Number Sense and Numeration

Comments/Next Steps
- The student needs to practise counting and computational skills, using con-

crete materials, in order to develop an understanding of the correlation
between the concrete materials and the symbols of mathematics.

- The student needs to work with concrete materials to find combinations for

given sums.

- The student should discuss problem-solving experiences in order to

strengthen communication skills.

- The student needs to read questions carefully and to think about or even

rephrase what is being asked.
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Going to the Zoo Level 1, Sample 2
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How many cars and vans could be used? Show as many ways as you can (o organize
the 16 people in cars and vans,
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0 Teacher’s Notes
Problem Solving

: - The student selects and applies a problem-solving strategy that leads to an
Explain h lved the probl PW" ; 0
_p € i FrApRE T-. fE 6 P e HPJE' Iha U*h incomplete or inaccurate solution (e.g., gives one combination, then records
olhd X P.#-f_ q l'ﬁllh Q ’ 'H:'jr navah the same combination again).
f]fndt Pu te I“{ |hd C ﬂ'," Understanding of Concepts
Ohdl e ‘{fﬂ""[ (N QQG I - The student demonstrates a limited understanding of combining numbers

to obtain the sum of 16 (e.g., gives only one combination).

Application of Mathematical Procedures

- The student uses concrete materials and mathematical procedures, making
many errors and/or omissions and arriving at an incomplete or a limited
solution (e.g., shows a combination that has been accurately computed, but
shows only one combination; does not include an addition sentence in the
solution).

Gommunication of Required Knowledge

- The student uses pictures, words, or numbers to describe and illustrate
with limited clarity the methods chosen for investigating the cars-and-vans
problem (e.g., uses a labelled picture to show the number of people in vans
and cars and attempts to use words that summarize the picture).

- The student describes with limited clarity the strategy used (e.g., attempts to
explain how the problem was solved but states only, “I pute 6 people in a van.
and | pute ainthe Itr 6 in avan and | pute 4 in a car. and | pute 4 in a car”).

Comments/Next Steps

- The student needs to work with concrete materials to find combinations for
given sums.

- The student should orally rehearse answers before writing them to improve
the clarity of his or her written work.

17 Number Sense and Numeration
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Going to the Zoo
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Level 2, Sample 1
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Vans and cars can be used to drive everyone o the zoo.
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The most a car can hold 15 4 people.

How many cars and vans could be used? Show as many ways as you can o organize
the 16 people in cars and vans,
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Teacher’s Notes

Problem Solving

- The student selects and applies an appropriate problem-solving strategy
that leads to a partially complete and/or partially accurate solution (e.g., in
using counters, finds two combinations for 16 that are correct and that
relate directly to the problem).

Understanding of Concepts

- The student demonstrates some understanding of combining numbers to
obtain the sum of 16 (e.g., shows three combinations for 16, two of which
are more appropriate for the cars-and-vans problem).

Application of Mathematical Procedures

- The student uses concrete materials and mathematical procedures, making
some errors and/or omissions and arriving at a partial or an unclear solu-
tion (e.g., two of the solutions include illustrations and addition sentences;
no direct reference is made to the number of cars and vans required).

Gommunication of Required Knowledge

- The student uses pictures, words, or numbers to describe and illustrate
with some clarity the methods chosen for investigating the cars-and-vans
problem (e.g., although illustrations are included for two solutions, cars and
vans are not identified, making the response unclear).

- The student describes with some clarity the strategy used (e.g., gives a par-
tial explanation of how the problem was solved with reference to the original
problem: “l used counters. The most a car can holed i 4. the most a van can
holed is 6”).

19 Number Sense and Numeration

Comments/Next Steps
- The student should solve other problems where there are multiple combina-

tions to be found and find as many combinations as possible.

- The student needs to develop strategies for ensuring that the work being

completed leads to a solution for the given problem.

— The student needs to talk about combinations in relation to the context of a

problem (e.g., in this problem, needs to consider whether it would be realis-
tic to take 16 cars or vans, each holding only one passenger).



Going to the Zoo Level 2, Sample 2
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Teacher’s Notes

Problem Solving

- The student selects and applies an appropriate problem-solving strategy
that leads to a partially complete and/or partially accurate solution
(e.g., uses illustrations as “counters” and an elimination strategy to find two
combinations).

Understanding of Concepts

- The student demonstrates some understanding of combining numbers to
obtain the sum of 16 (e.g., in the combinations presented, does not recognize
that the cars and vans can have empty seats, but does explore the possibility
of different combinations: 6 +6+4=16,4+4 +4 + 4 =16).

Application of Mathematical Procedures

- The student uses concrete materials and mathematical procedures, making
some errors and/or omissions and arriving at a partial or an unclear solution
(e.g., in the two combinations shown, the computations are correct but are
not recorded).

Communication of Required Knowledge

- The student uses pictures, words, or numbers to describe and illustrate
with some clarity the methods chosen for investigating the cars-and-vans
problem (e.g., draws 16 people and then crosses them out as a van or car is
filled; shows the total number of people in each car or van and provides the
appropriate numeral and concluding sentences).

- The student describes with some clarity the strategy used (e.g., explains the
elimination strategy: “First we draw cars and vans then second we cross
the people amd we put the people then we put the number and words”).
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Co

mments/Next Steps

The student needs to reread his or her responses to make sure that they are
complete.

The student should use concrete materials to solve problems.

The student needs to solve similar problems, where multiple combinations
need to be found, and to find as many combinations as possible.
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Going to the Zoo
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Teacher’s Notes

Problem Solving

- The student selects and applies an appropriate problem-solving strategy that
leads to a generally complete and accurate solution (e.g., uses illustrations
as “counters” and an elimination strategy to find three complete solutions).

Understanding of Goncepts

- The student demonstrates a clear understanding of combining numbers to
obtain the sum of 16 (e.g., finds two combinations where the cars and vans
are full and one where the vans are full but the cars are not).

Application of Mathematical Procedures

- The student uses concrete materials and mathematical procedures, making
few errors and/or omissions and arriving at a clear solution (e.g., the numbers
presented in each example total 16).

Communication of Required Knowledge

- The student uses pictures, words, or numbers to describe and illustrate
clearly the methods chosen for investigating the cars-and-vans problem
(e.g., shows the cars and vans in pictures, clearly indicates beside each van
or car the number of people in it, numbers each combination, and draws
separation lines between the combinations).

- The student clearly describes the strategy used (e.g., explains the elimination
strategy: “First we need to cross the people. | put them in the car. | run out
of people. then | get the answer”).

23 Number Sense and Numeration

Comments/Next Steps

- The student should explore all possible solutions to this kind of a problem.

- The student needs to reread his or her responses to make sure that they are
complete.
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Going to the Zoo Level 3, Sample 2
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The most a car can hold is 4 people.

How many cars and vans could be used? Show as many ways as you can to organize
the 16 people in cars and vans.

*Teacher’s Comment: “The student used dishes for the vans, cups for the cars, and
robots for the people.”



Teacher’s Notes

Problem Solving

- The student selects and applies an appropriate problem-solving strategy that
leads to a generally complete and accurate solution (e.g., finds six possible
solutions by using addition sentences in which the numbers are labelled
“cis car and visvan”).

Understanding of Concepts

- The student demonstrates a clear understanding of combining numbers to
obtain the sum of 16 (e.g., finds several ways to group 16 people in vans and
cars; recognizes that vans and cars do not have to be full).

Application of Mathematical Procedures

- The student uses concrete materials and mathematical procedures, making
few errors and/or omissions and arriving at a clear solution (e.g., all the
combinations recorded in the addition sentences total 16 [one combination
is repeated]).

Gommunication of Required Knowledge

- The student uses pictures, words, or numbers to describe and illustrate
clearly the methods chosen for investigating the cars-and-vans problem
(e.g., uses numbers and labels - “c and v means car van ¢ is car and v is
van” —to present six combinations clearly).

- The student clearly describes the strategy used (e.g., the explanation “c is
car and v is van”, along with the statement “l used counters”, although brief,
provides a clear picture of the strategy used).
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Comments/Next Steps

- The student needs to add more detail to written explanations.

- Although the communication of ideas in written form is brief, more like a
level 2 performance, the explanation of the labels makes it clear what strat-
egy was used, and the student’s overall performance of procedures, under-
standing of concepts, and use of an appropriate problem-solving strategy
are representative of a level 3.
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Going to the Zoo Level 4, Sample 1
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Teacher’s Notes

Problem Solving

- The student selects and applies an appropriate problem-solving strategy that
leads to a thorough and accurate solution (e.g., finds thirteen combinations;
uses numbers and clear symbols to illustrate).

Understanding of Goncepts

- The student demonstrates a thorough understanding of combining numbers
to obtain the sum of 16 (e.g., finds many combinations for 16, most of which
are realistic in the context of the problem; recognizes that the vehicles need
not be full).

Application of Mathematical Procedures

- The student uses concrete materials and mathematical procedures, making
few, if any, minor errors and/or omissions and arriving at a clear and thor-
ough solution (e.g., writes completely accurate, specific addition sentences
for each combination).

Gommunication of Required Knowledge

- The student uses pictures, words, or numbers to describe and illustrate
clearly and precisely the methods chosen for investigating the cars-and-vans
problem (e.g., shows letter symbols above the numbers in the addition sen-
tences to denote vans and cars).

- The student clearly and precisely describes the strategy used (e.g., “l use
Symbols v for vans and ¢ for car”; “when | added then up | owise got 16”).
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Comments/Next Steps
- The student should investigate whether number combinations such as
6+95+95andd+95+6arethe same or different.
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Going to the Zoo Level 4, Sample 2
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Explain how you solved the problem.
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Teacher’s Notes

Problem Solving

- The student selects and applies an appropriate problem-solving strategy
that leads to a thorough and accurate solution (e.g., uses counters to
explore the problem and finds several combinations for 16, then switches to
using a chart and addition sentences to explore combinations).

Understanding of Concepts

- The student demonstrates a thorough understanding of combining numbers
to obtain the sum of 16 (e.g., recognizes that the vehicles do not need to be
filled to capacity and is therefore able to find several combinations for 16).

Application of Mathematical Procedures

- The student uses computations and mathematical procedures, making few,
if any, minor errors and/or omissions and arriving at a clear and thorough
solution (e.g., indicates numbers of vans and cars in the chart and shows
matching addition sentences).

Gommunication of Required Knowledge

- The student uses pictures, words, or numbers to describe and illustrate
clearly and precisely the methods chosen for investigating the cars-and-
vans problem (e.g., begins by using pictures to represent the vans and cars,
showing the appropriate number of seats for each vehicle and an empty
seat as an X, then represents other combinations by using a chart and addi-
tion sentences).

- The student clearly and precisely describes the strategy used (e.g., names
the manipulatives used to solve the problem, states the maximum number
of people that each type of vehicle can hold, and explains what the happy
face and X symbols represent).
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Comments/Next Steps

- The student creates a unique and complex chart to explore the combinations
for 16.

— The student should explore other problems where making a chart would be
an appropriate problem-solving strategy.

- The student needs to explore systematic methods for finding the combina-
tions for a given number.




Teacher Package

Mathematics Exemplar Task
Grade 1 - Number Sense and Numeration

Teacher Package

Title: Going to the Zoo

Time Requirements: 70-100 minutes (total)
e 20-30 minutes to complete Pre-task 1
e 20-30 minutes to complete Pre-task 2
e 30-40 minutes to complete the exemplar task

The pre-task activities will take several classroom periods to complete and should be done on
different days.

Make large blocks of time available in order to facilitate the students’ learning. You could present
one task per day to the students. Alternatively, any one of the tasks may be spread out over a
series of days, to allow the students time to consider the concepts, internalize them, and then
apply them to the actual exemplar task. Note that it may take some students longer than others to
complete the exemplar task.

Description of the Task

This task will require students to determine the number of possible combinations in which 16
people can be organized in cars and vans for transportation to the zoo. Students are told that a
van can hold a maximum of 6 people and a car can hold a maximum of 4 people. Students are
asked to explain how they solved the problem.
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Expectations Addressed in the Exemplar Task

Note that the codes that follow the expectations are from the Ministry of Education’s Curriculum
Unit Planner (CD-ROM).

Students will:

1. understand and explain basic operations (addition and subtraction) of whole numbers
by modelling and discussing a variety of problem situations (1m6);

2. solve simple problems involving counting, joining, and taking one group away from
another, and describe and explain the strategies used (1m8);

3. represent addition and subtraction sentences (e.g., 5 + 6 = 11) using concrete materials
(e.g., counters) (1m30);

4. use concrete materials to help in solving simple number problems (1m35);

5. describe their thinking as they solve problems (1m36).

Teacher Instructions
Prior Knowledge and Skills Required

To complete this task, students should have some knowledge or skills related to the following:

e solving problems that involve multiple combinations or solutions

e solving problems using manipulative objects

e exploring addition and subtraction concepts

e communicating their problem-solving strategies and mathematical learning, both orally and
in writing

The Rubric*

The rubric provided with this exemplar task is to be used to assess students’ work. The rubric is
based on the achievement chart given on page 9 of The Ontario Curriculum, Grades 1-8:
Mathematics, 1997.

Before asking students to do the task outlined in this package, review with them the concept of a
rubric. Rephrase the rubric so that students can understand the different levels of achievement.

Accommodations

Accommodations that are normally provided in the regular classroom for students with special
needs should be provided in the administration of the exemplar task.

*The rubric is reproduced on page 13 of this document.
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Classroom Set-up

For the investigation of the assigned tasks, the following classroom organization is recommended:
e ameeting area for a large group

e meeting areas for small groups or partner activities

e individual workspaces

e chair designated as the mathematician’s chair

Materials and Resources Required

Before students attempt a particular task, provide them with the appropriate materials from
among the following:

- copies of the student package for each student

— egg cartons as an option for children to choose to make a van or car

— three fishbowls or similar large containers

— writing instruments (pencils, erasers)

- paper

— counters (e.g., coloured tiles, small blocks, buttons, beans, centicubes, interlocking cubes)
— crayons

Have a tape recorder and audiotape available for recording students’ communication of their
learning.

General Instructions

Setting the Stage
All the student work is to be completed in its entirety at school.

Students are to work in small groups or with partners to complete the pre-task activities. Students
are to work individually and independently to complete the exemplar task.

Observing the Process

As students are working on the tasks, have them explain what they are doing. Having students
explain their work orally reveals deep mathematical thinking that cannot always be seen in the
written work of primary students. Where students do provide written work and it is not easily
read, transcribe that work at the side of the student’s page. In this space also, record any
observations or comments the student makes that will be helpful in assessing the level of the
student work.

You may also choose to use the mathematician’s chair to assist in the assessment process. A
mathematician’s chair is similar to an author’s chair, except that a student sits in a designated
chair and shares with classmates mathematics problems and solutions rather than stories or
books. Expect students, while in the mathematician’s chair, to use effective speaking skills and to

communicate their thoughts clearly and completely. Also, expect classmates to use effective
listening skills and to give the speaker useful feedback. To elicit feedback, you may use the
following prompts:

— “What did you like about the problem?”
- “Do you agree or disagree with the solution?”
— “How could the speaker improve the problem or solution?”

— “How could the speaker change the problem to create a new problem or change the solution
to arrive at a new way to solve the problem?”

See Appendix 2 for an example of a form to use in evaluating a student’s statements and
performance while in the mathematician’s chair.

Posting A Word List

It would be useful to post a chart listing mathematical language that is currently being developed
or used in the classroom. Such a chart will provide the students with a resource to use when
communicating their mathematical learning. Words you may include for this task are: sort, count,
arrange, order, add, group, set, explain, describe, number, combination, strategy, and equals.

Remind the students to use pictures, numbers, and words when solving their problem(s).

The Pre-tasks

The pre-tasks are designed to review and reinforce the skills and concepts that students will be
using in the exemplar task and to model strategies useful in completing the task.

Task Instructions

Introductory Activities

Pre-task 1: Number of Different Ways of Arranging Crayons (20-30 minutes)

The students can do this activity independently, working in pairs or small groups. Each pair or
small group should choose a recorder to record their discoveries.

1. Provide the pairs or small groups of students with crayons and interlocking cubes to use as
manipulatives.
Present the students with the following problem:
Choose three different colours of crayons or interlocking cubes. If you arrange the

crayons or cubes side by side and in a straight line inside a box — for example, red,
blue, yellow — how many different colour combinations can you make?

This problem should be posted on a chart or the chalkboard and read aloud several times to
the students.




2. Have the students discuss as a class what the key points are in the problem. The students need Appendix 1: Student Worksheets
to have practice in identifying the important information in the problem and the strategies
they will use to solve the problem.

You may use the following prompts: fﬂn-— (/"__
— “Tell in your own words what you have to do.” M w
— “How can you show your work using pictures, numbers, and/or words?”

3. When the students have had sufficient time to complete the task, bring the class together to
have a group sharing time. This opportunity to share is essential, as students will see that
there are many different ways to make combinations and solve problems. They should also
discuss the different types of materials that were used to solve the problem.

16 people are going to the zoo.
Vans and cars can be used to drive everyone to the zoo.

Pre-task 2: Number of Ways of Placing Fish in Bowls (20-30 minutes) The most a van can hold is 6 people.

Have the students do this activity in pairs. One student should record the discoveries that the pair

makes. The most a car can hold is 4 people.

Present the students with the following problems: How many cars and vans could be used? Show as many ways as you can to organize

the 16 people in cars and vans.
1. Your class has 12 fish and 2 bowls. Find as many different ways as you can to put the fish in peop

the bowls. Show how you solved the problem.

2. Your class has 12 fish and 3 bowls. Find as many different ways as you can to put the fish in
the bowls. Show how you solved the problem.

These problems should be posted on a chart or the chalkboard and read to the students several
times.

Have the students discuss as a class what the key points are in the problems. The students need
many opportunities to discuss what are the important points of information within the problems,
and to discuss how the problems are alike and how they are different. Discuss the solutions with
the class and ask them how they could vary the problems and what would happen if they were to
vary them.

Exemplar Task (30-40 minutes)

1. Distribute a copy of the student package to each student.

2. Present the exemplar task problem in the same format as the pre-tasks. However, there will
be no class discussion about key points of information in this problem. The students will have
to determine on their own what those points are. Provide a variety of materials for the
students to use when solving the problem (see the materials list). Inform the students that
extra paper is available if they need it.

3. The problem that the students will solve independently is printed in the worksheets in
Appendix 1.
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Explain how you solved the problem.

Appendix 2: Evaluation - Mathematician’s Chair

Name of Student:

Date:

Expectation

Comments:

— solve simple problems
involving counting, joining,
and taking one group away
from another, and describe
and explain the strategies
used (1m8)

— use concrete materials to
help in solving simple
number problems (1m35)

— describe their thinking as
they solve problems (1m36)




Measurement /
Patterning and Algebra
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How Much Space Do You Need to Work?

The Task
This task required students to:

* measure how much table-top space they need to work
comfortably;

* use that information to estimate how many people in total can
work at a given number of tables.

Students selected an appropriate material for measuring the area
of a table top, and showed how they measured the space of the
selected table top and what they found out. They then used the
data to determine how many people could work at the table with
them and how many people could work at two, three, four, and
five tables of the same size. Finally, they showed how they had
arrived at their answers.

Expectations

This task gave students the opportunity to demonstrate achieve-
ment of all or part of each of the following selected expectations
from two strands — Measurement, and Patterning and Algebra.
Note that the codes that follow the expectations are from the
Ministry of Education’s Curriculum Unit Planner (CD-ROM).

Measurement
Students will:

1. solve problems related to their day-to-day environment using
concrete experiences of measurement and estimation
(1m39);

. represent the results of measurement activities using concrete
materials and drawings (1m43);

3. demonstrate that a non-standard unit is used repeatedly to
measure (1m44);

4. estimate and count the number of uniform and non-uniform
shapes that will cover a surface (1m60).

Patterning and Algebra
Students will:

5. explore patterns and pattern rules (1m82);

6. describe, draw, and make models of patterns using actions,
objects, diagrams, and words (1m84);

7. talk about a pattern rule (1m89).



Prior Knowledge and Skills

To complete this task, students were expected to have some
knowledge or skills relating to the following:

* exploring the concept of area or surface

* using concrete materials (“manipulatives”) for non-standard
measurement

* estimating how many non-standard units are needed to cover
an area

* using a benchmark or reference when estimating area
(e.g., choosing a non-standard unit such as a piece of
letter-size paper)

* exploring and identifying number patterns

For information on the process used to prepare students for the task
and on the materials and equipment required, see the Teacher
Package reproduced on pages 63—68 of this document.
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Task Rubric - How Much Space Do You Need to Work?

Expectations*

Problem solving

Level 1

The student:

Level 2

Level 3

Level 4

1,3 -

selects and applies a problem-
solving strategy to measure a
workspace, applies the findings,
and extends a number pattern,
arriving at an incomplete or
inaccurate solution

- selects and applies an appropri-

ate problem-solving strategy to
measure a workspace, applies
the findings, and extends a num-
ber pattern, arriving at a par-
tially complete and/or partially
accurate solution

selects and applies an appropri-
ate problem-solving strategy to
measure a workspace, applies
the findings, and extends a num-
ber pattern, arriving at a gener-
ally complete and accurate
solution

- selects and applies an appropri-

ate problem-solving strategy to
measure a workspace, applies
the findings, and extends a num-
ber pattern, arriving at a thor-
ough and accurate solution

Understanding of concepts
The student:

5 —

demonstrates a limited under-
standing of number patterns
through incomplete and unclear
explanations and procedures

demonstrates some understand-
ing of number patterns through
appropriate and partially
complete explanations and
procedures

demonstrates a general under-
standing of number patterns
through complete and appropri-
ate explanations and procedures

demonstrates a thorough under-
standing of number patterns
through detailed explanations
and procedures

Application of mathematical procedures
The student:

4 _

estimates and counts, and adds
non-standard units to measure,
using mathematical procedures
that lead to an incomplete or
unclear solution and making
many errors and/or omissions

estimates and counts, and adds
non-standard units to measure,
using mathematical procedures
that lead to a partially complete
solution and making some
errors and omissions

estimates and counts, and adds
non-standard units to measure,
using mathematical procedures
that lead to a clear solution and
making few errors and/or
omissions

estimates and counts, and adds
non-standard units to measure,
using mathematical procedures
that lead to a complete solution
and making few, if any, minor
errors and/or omissions

Communication of required knowledge
The student:

2,6,7 -

uses pictures, words, or numbers
to explain the pattern partially
and with limited clarity
describes an incomplete pattern-
ing rule, using limited mathemat-
ical language

uses pictures, words, or numbers
to explain the pattern with some
clarity

describes a patterning rule, using
some mathematical language

uses pictures, words, or numbers
to explain the pattern clearly

clearly describes a patterning
rule, using appropriate mathe-
matical language

uses pictures, words, or numbers
to explain the pattern clearly and
precisely

clearly describes and justifies a
patterning rule, using precise
mathematical language

*The expectations that correspond to the numbers given in this chart are listed on page 36.

Note: This rubric does not include criteria for assessing student performance that falls below level 1.
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Level 1, Sample 1

How much space do you need to do your work?

Show how you measured your space and what you found out.
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(B)

Think about your working space.
Estimate how many people could work at the table with you.

Show how you estimated.
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Teacher’s Notes Comments/Next Steps

Problem Solving - The student should respond to each question completely (e.g., show all the
- The student selects and applies a problem-solving strategy to measure a work needed to support conclusions).
workspace, applies the findings, and extends a number pattern, arriving at - The student needs to listen to and discuss the solutions of others, in order
an incomplete or inaccurate solution (e.g., shows on page A the approach to gain an understanding of mathematical vocabulary and the ability to use
used to measure a personal workspace, but makes no connection between it in creating clearer and more complete explanations.
its size and the estimate on page B). - The student needs to use concrete materials for help in developing pattern-
ing skills.

Understanding of Concepts

- The student demonstrates a limited understanding of number patterns
through incomplete and unclear explanations and procedures (e.g., recog-
nizes that more tables would accommodate more people, but because of
errors in procedure is not able to state a clear pattern).

Application of Mathematical Procedures

- The student estimates and counts, and adds non-standard units to measure,
using mathematical procedures that lead to an incomplete or unclear
solution and making many errors and/or omissions (e.g., the illustration
on page B shows six students sitting at a table but does not indicate how
the estimate was determined).

Gommunication of Required Knowledge

- The student uses pictures, words, or numbers to explain the pattern partially
and with limited clarity (e.g., the number of tables is accurately shown, but
the numbers of people drawn at the tables on page C do not represent the
appropriate pattern of counting by 6).

- The student describes an incomplete patterning rule, using limited mathe-
matical language (e.g., “If there were more table then there would be a
bigger number”).

41 Measurement / Patterning and Algebra
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How Much Space Do You Need to Work? Level 1, Sample 2
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How much space do you need to do your work? Think about your working space.
Show how you measured your space and what you found out. Estimate how many people could work at the table with you.
. Show how vou estimated.
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Teacher’s Notes

Problem Solving

The student selects and applies a problem-solving strategy to measure a
workspace, applies the findings, and extends a number pattern, arriving at
an incomplete or inaccurate solution (e.g., covers the desk with “24 blocks”,
yet makes no reference to how the estimate of four people is determined).

Understanding of Concepts

The student demonstrates a limited understanding of number patterns
through incomplete and unclear explanations and procedures (e.g., on page C
shows diagrams of 4 students per table, yet in the addition sentence for two
tables shows 2 + 2 = 4 and for three tables shows 3 + 3 = 12 - information
that is not connected to the solution or to the identification of a pattern).

Application of Mathematical Procedures

The student estimates and counts, and adds non-standard units to measure,
using mathematical procedures that lead to an incomplete or unclear solu-
tion and making many errors and/or omissions (e.g., states on page A that
24 blocks are used to cover the desk area but shows 21 blocks in the
illustration).

Gommunication of Required Knowledge

The student uses pictures, words, or numbers to explain patterns partially
and with limited clarity (e.g., the pictures, numbers, and few words pre-
sented do not connect with each other, as in the addition sentence showing
9 + 5 =20 that probably means 5 tables of 4 equals 20).

The student describes an incomplete patterning rule, using limited mathe-
matical language (e.g., provides “l add four” as the total explanation, but does
not reflect that rule in the addition sentences or identify it in the pictures).

Comments/Next Steps
— The student should match illustrations with notations to ensure accurate

responses.

- The student needs to use concrete materials for help in developing addition

and patterning skills.

- The student needs to listen to and discuss solutions to gain greater under-

standing of mathematical vocabulary and the ability to use it in creating
clearer and more complete explanations.



How Much Space Do You Need to Work?

0

Level 2, Sample 1

How much space do you need to do your work?

Show how you measured your space and what you found out.

Think about your working space.

Estimate how many people could work at the table with you.

Show how you estimated.
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How many people could work at:

Two tables 8 :
Three tables / a
Four tables |§
Five tables 2 O

Show your work.

(0]

How do the numbers change as you add more tables? Explain.
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Teacher’s Notes

Problem Solving

Un

The student selects and applies an appropriate problem-solving strategy to

measure a workspace, applies the findings, and extends a number pattern,

arriving at a partially complete and/or partially accurate solution (e.g., uses
a non-standard measurement to cover the whole workspace, then uses the

workspace size to estimate that four people could work at a table).

derstanding of Concepts

The student demonstrates some understanding of number patterns through
appropriate and partially complete explanations and procedures (e.g., is able
to count by 4’s to discover how many people could fit at 5 tables; does not
clearly express the number of tables, except in the first example, 4 + 4 = 8).

Application of Mathematical Procedures

The student estimates and counts, and adds non-standard units to measure,
using mathematical procedures that lead to a partially complete solution
and making some errors and omissions (e.g., on page A, gives a partial solu-
tion to the measurement using non-standard units: “391 is the mount of
space”).

Gommunication of Required Knowledge

47

The student uses pictures, words, or numbers to explain the pattern with
some clarity (e.g., on page C, does not clearly connect the addition sentences
and pictures with the question, and this lack of connection results in a solu-
tion that is only somewhat clear).

The student describes a patterning rule, using some mathematical language
(e.g., “Adding 4 pepl”).

Measurement / Patterning and Algebra

Comments/Next Steps
- The student needs to make connections between diagrams and the numbers

used in solutions to achieve clarity and completeness.

- The student needs to listen to and discuss the solutions of others to gain an

understanding of mathematical vocabulary and the ability to use it in creat-
ing clearer and more complete explanations.

- The student needs to use concrete materials for help in developing addition

and patterning skills.
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How Much Space Do You Need to Work? Level 2, Sample 2
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How much space do you need to do your work? Think about your working space.

Show how you measured your space and what you found out. Estimate how many people could work at the table with you. &

Show how you estimated.
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How many people could work at:

Two tables 12
Three tables |g
Four tables 2|
Five tables 28

Show your work.
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How do the numbers change as you add more tables? Explain.
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Teacher’s Notes

Problem Solving

The student selects and applies an appropriate problem-solving strategy to

measure a workspace, applies the findings, and extends a number pattern,

arriving at a partially complete and/or partially accurate solution (e.g., uses
plastic cards to measure the perimeter instead of the area).

Understanding of Concepts

The student demonstrates some understanding of number patterns through
appropriate and partially complete explanations and procedures (e.g., the
pattern, 6 people can fit at each table, is illustrated on page C, but a written
explanation is lacking).

Application of Mathematical Procedures

The student estimates and counts, and adds non-standard units to measure,
using mathematical procedures that lead to a partially complete solution
and making some errors and/or omissions (e.g., no addition sentences are
included, although calculations are made, with some calculation errors:
“Two tables 12, Three tables 18, Four tables 21, Five tables 28”).

Gommunication of Required Knowledge

The student uses pictures, words, or numbers to explain the pattern with
some clarity (e.g., minimal interpretations are presented with diagrams of
tables holding 6 people; no real connection is made to the pattern in the
question on page C).

The student describes a patterning rule, using some mathematical language
(e.g., “ keep Adding by six”).

Comments/Next Steps
- The student needs to use non-standard measuring units involving area, to

distinguish area from perimeter.

- The student needs to use concrete materials for help in developing addition

and patterning skills.

- The student should make connections from previous learning that would

assist in recognizing patterns more clearly and completely.

- The student needs to listen to and discuss the solutions of others to gain an

understanding of mathematical vocabulary and the ability to use it in creat-
ing clearer and more complete explanations.



How Much Space Do You Need to Work? Level 3, Sample 1

0 O

How much space do you need to do your work? Think about your working space.

Show how you measured your space and what you found out. Estimate how many people could work at the table with you.

Show how vou estimated. ' \
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Show your work.
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How do the numbers change as you add more tables? Explain.




Teacher’s Notes

Problem Solving

The student selects and applies an appropriate problem-solving strategy to
measure a workspace, applies the findings, and extends a number pattern,
arriving at a generally complete and accurate solution (e.g., uses information
from page A to estimate the answer for page B, as seen in the illustration of
the table divided into 2 parts, saying “l estimated the anser was 2. | foldid
[folded] it in to two eecwl [equal]l groops”).

Understanding of Goncepts

The student demonstrates a general understanding of number patterns
through complete and appropriate explanations and procedures (e.g., on
page G, uses addition sentences such as 2+ 2 =4 in a clear table to show the
pattern, and uses words to explain the rule: “The rule is cawting [counting]
by 27).

Application of Mathematical Procedures

The student estimates and counts, and adds non-standard units to measure,
using mathematical procedures that lead to a clear solution and making
few errors and/or omissions (e.g., uses the information from page A to esti-
mate approximately the same space for each other person, as illustrated in
the diagram on page B).

Gommunication of Required Knowledge

The student uses pictures, words, or numbers to explain the pattern clearly
(e.g., on page C, includes addition sentences, diagrams of the tables, and a
written patterning rule).

The student clearly describes a patterning rule, using appropriate mathe-
matical language (e.g., “my pattern rule is counting by two”).

53 Measurement / Patterning and Algebra

Co

mments/Next Steps

The student illustrates the solution clearly and completely.

The student should continue to use pictures, words, and numbers clearly to
communicate responses.

The student should refer to word charts or a personal dictionary for the
correct spelling of words.
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How Much Space Do You Need to Work?

0 (8

Level 3, Sample 2

How much space do you need to do your work?

Show how you measured your space and what you found out.
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Think about your working space.
Estimate how many people could work at the table with you.

Show how vou estimated.
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How do the numbers change as you add more tables? Explain.
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Teacher’s Notes

Problem Solving

The student selects and applies an appropriate problem-solving strategy to
measure a workspace, applies the findings, and extends a number pattern,
arriving at a generally complete and accurate solution (e.g., “When | esti-
mated | used my eyes to look at the table and | used my Brain to count and
my estimate is 9”).

Understanding of Concepts

The student demonstrates a general understanding of number patterns
through complete and appropriate explanations and procedures (e.g., “Two
tables 18 people, Three tables 28 people, four tables 36 people” [note that
“28” is a copying errorl).

Application of Mathematical Procedures

The student estimates and counts, and adds non-standard units to measure,

using mathematical procedures that lead to a clear solution and making
few errors and/or omissions (e.g., the illustration on page B shows that
each of the 9 people has an area of the table top related to the area discov-
ered by the student on page A).

Gommunication of Required Knowledge

The student uses pictures, words, or numbers to explain the pattern clearly
(e.g., through each step of the task, utilizes a combination of written expla-
nations, addition sentences, and pictures to explain the pattern of counting
by 9's).

The student clearly describes a patterning rule, using appropriate mathe-
matical language (e.g., “The pattern is the numbers Keep increasing by 9”;
the addition sentences add clarity to the explanation of the patterning rule).

Comments/Next Steps

- The student clearly understands the use of non-standard units of measure
and is able to apply this knowledge to recognize and extend patterns clearly
and completely, although the addition of more mathematical vocabulary
would enhance the detail of explanations.

- The student should check his or her work to make sure that the solutions
are recorded accurately.



How Much Space Do You Need to Work? Level 4, Sample 1
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How much space do you need to do vour work?

Show how you measured your space and what you found out. —_—
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(B)

Think about your working space.
Estimate how many people could work at the table with you.

Show how you estimated.
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How many people could work at:
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How do the numbers change as you add more tables? Explain.
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Teacher’s Notes

Problem Solving

The student selects and applies an appropriate problem-solving strategy to
measure a workspace, applies the findings, and extends a number pattern,
arriving at a thorough and accurate solution (e.g., measures the length and
width of the exemplar booklet [see the marks around the outside of the
page], places the booklet on the table, and estimates that two people could
work at the table).

Understanding of Goncepts

The student demonstrates a thorough understanding of number patterns
through detailed explanations and procedures (e.g., states, “Each time | add
a table 2 more can work”; determines the choice of the number pattern,
counting by twos, by the size of the desk).

Application of Mathematical Procedures

The student estimates and counts, and adds non-standard units to measure,
using mathematical procedures that lead to a complete solution and mak-
ing few, if any, minor errors and/or omissions (e.g., effectively uses a cork
as a non-standard unit to measure the length and width of the page - “5
corks across and 6 corks down” — and determines that “2 people could
work at the table”).

Gommunication of Required Knowledge

59

The student uses pictures, words, or numbers to explain the pattern clearly
and precisely (e.g., uses clear pictures, words, and numbers to explain, as
in “Four people could work at 2 desk. ... ten people could work 5 desk”,
though the inclusion of addition sentences would have made the response
more thorough).

The student clearly describes and justifies a patterning rule, using precise
mathematical language, (e.g., “| started with 1 table and 2 people. Five
tables hold ten people. My number patternis 2468 10...”7).

Measurement / Patterning and Algebra

Comments/Next Steps

- The student needs to explore similar problems that provide opportunities
for more complex number patterns.

- The student should include number sentences when describing patterns.
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How Much Space Do You Need to Work?

0

Level 4, Sample 2

o

How much space do you need to do your work?

Think about your working space.
Show how you measured your space and what you found out.

Estimate how many people could work at the table with you

Show how you estimated.
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Note: In the top left-hand corner, the student has pasted in the cut-out square pattern
block that he or she used.
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How many people could work at:

o Twotables 747 =4

e Three tables 7+7+7 =2/
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e Fivetables 747474747=3%5

Show your work.
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How do the numbers change as you add more tables? Explain.
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Teacher’s Notes

Problem Solving

The student selects and applies an appropriate problem-solving strategy to
measure a workspace, applies the findings, and extends a number pattern,
arriving at a thorough and accurate solution (e.g., determines that 146
square pattern blocks are needed to cover the area of the workspace, then
uses this workspace area as a benchmark in estimating that seven people
could work at a table if space is left at each table for a computer; provides a
cut-out of the square pattern block used to measure, gluing it to the top left
corner of the examplar booklet page).

Understanding of Concepts

The student demonstrates a thorough understanding of number patterns
through detailed explanations and procedures (e.g., on page D, gives illus-
trations and an explanation: “The pattern increases by 7'ns each time | add
more tables. ... I think it is a growing pattern”).

Application of Mathematical Procedures

The student estimates and counts, and adds non-standard units to measure,
using mathematical procedures that lead to a complete solution and mak-
ing few, if any, minor errors and/or omissions (e.g., the picture on page A,
which shows the full table marked with space for the computer and for the
student’s measured workspace, provides an effective spatial representation
of the basis for the estimate made on page B).

Communication of Required Knowledge

The student uses pictures, words, or numbers to explain the pattern clearly
and precisely (e.g., on page C, seven people are shown at each table, the
multiples of 7 are printed inside the tables to show the pattern, the addition
sentences are given, and written explanations are supplied).

The student clearly describes and justifies a patterning rule, using precise
mathematical language (e.g., “The pattern increases by 7'ns each time | add
more tables. The pattern keeps increasing till it stops. | think it is a growing
pattern”).

Comments/Next Steps
- The student should continue to provide detailed illustrations, detailed math-
ematical notation, and clear mathematical language in written responses.



Teacher Package

Mathematics Exemplar Task
Grade 1 - Measurement / Patterning and Algebra

Teacher Package

Title: How Much Space Do You Need to Work?

Time Requirements: 145 minutes (total)
e 25 minutes to complete Pre-task 1
¢ 10 minutes to complete Pre-task 2
e 20 minutes to complete Pre-task 3
e two periods of 45 minutes each to complete the exemplar task

Give students ample time to explore each of the three pre-tasks. The length of time spent on each
activity will depend on the discussions and investigations that come out of the original prompts.

Description of the Task

This task will require students to:

e measure how much table-top space they need to work comfortably;

e use that information to estimate how many people in total can work at a given number
of tables.

Students will select an appropriate material for measuring the area of a table top, and will show
how they measured the space of the selected table top and what they found out. They will then
use the data to determine how many people can work at the table with them and how many
people can work at two, three, four, and five tables of the same size. Finally, they will show how
they arrived at their answers.

Expectations Addressed in the Exemplar Task

Note that the codes that follow the expectations are from the Ministry of Education’s Curriculum
Unit Planner (CD-ROM).

Measurement
Students will:

1. solve problems related to their day-to-day environment using concrete experiences of
measurement and estimation (1m39);

2. represent the results of measurement activities using concrete materials and drawings
(1m43);

3. demonstrate that a non-standard unit is used repeatedly to measure (1m44);

4. estimate and count the number of uniform and non-uniform shapes that will cover a
surface (1m60).

Patterning and Algebra

Students will:
5. explore patterns and pattern rules (1m82);

6. describe, draw, and make models of patterns using actions, objects, diagrams, and
words (1m84);

7. talk about a pattern rule (1m89).
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Teacher Instructions
Prior Knowledge and Skills Required

To complete this task, students should have some knowledge or skills related to the following:

e exploring the concept of area or surface

¢ using concrete materials (“manipulatives”) for non-standard measurement

e estimating how many non-standard units are needed to cover an area

e using a benchmark or reference when estimating area (e.g., choosing a non-standard unit such
as a piece of letter-size paper)

e exploring and identifying number patterns

The Rubric*

The rubric provided with this exemplar task is to be used to assess students’ work. The rubric is
based on the achievement chart given on page 9 of The Ontario Curriculum, Grades 1-8:
Mathematics, 1997.

*The rubric is reproduced on page 38 of this document.
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Before asking students to do the task outlined in this package, review with them the concept of a
rubric. Rephrase the rubric so that students can understand the different levels of achievement.

Accommodations

Accommodations that are normally provided in the regular classroom for students with special
needs should be provided in the administration of the exemplar task.

Classroom Set-up

For the investigation of the assigned tasks, the following classroom organization is recommended:
* ameeting area for a large group

e meeting areas for small groups and partner activities

¢ individual workspaces

e chair designated as the mathematician’s chair

Materials and Resources Required

Before students attempt a particular task, provide them with the appropriate materials from

among the following:

— copies of the student package for each student

— classroom table of any shape or size

— non-standard measurement materials or manipulatives (e.g., interlocking cubes, geoboards,
colour tiles, congruent pieces of pattern blocks, congruent counters, bingo chips, dominoes,
playing cards, links, glass blobs)

- paper to use as a measurable surface and paper for recording their discoveries (50 sheets of
paper)

— writing instruments (pencils, erasers)

— class pictures or work that is to be displayed (of a uniform size)

- class bulletin board or display board

Have a tape recorder and audiotape available for recording students’ communication of their
learning.

General Instructions

Setting the Stage
All the student work is to be completed in its entirety at school.

Students are to work in small groups or with partners to complete the pre-task activities. Students
are to work individually and independently to complete the exemplar task.

Observing the Process

As students are working on the tasks, have them explain what they are doing. Having students
explain their work orally reveals deep mathematical thinking that cannot always be seen in the
written work of primary students. Where students do provide written work and it cannot be easily

read, transcribe that work at the side of the student’s page. In this space also, record any
observations or comments the student makes that will be helpful in assessing the level of the
student work.

You may also choose to use the mathematician’s chair to assist in the assessment process. A
mathematician’s chair is similar to an author’s chair, except that a student sits in a designated
chair and shares with classmates mathematics problems and solutions rather than stories or
books. Expect students, while in the mathematician’s chair, to use effective speaking skills and to
communicate their thoughts clearly and completely. Also, expect classmates to use effective
listening skills and to give the speaker useful feedback. To elicit feedback, you may use the
following prompts:

— “What did you like about the problem?”
- “Do you agree or disagree with the solution?”
— “How could the speaker improve the problem or solution?”

— “How could the speaker change the problem to create a new problem or change the solution
to arrive at a new way to solve the problem?”

See Appendix 2 for an example of a form to use in evaluating a student’s statements and
performance while in the mathematician’s chair.

Posting a Word List

It would be useful to post a chart listing mathematical language that is currently being developed
or used during the task. Such a chart will provide the students with a resource to use when
communicating their mathematical learning. Words you may include for this task are: measuring,
unit, surface, strategy, pattern, manipulative, area, and space.

The Pre-tasks

The pre-tasks are designed to review and reinforce the skills and concepts that students will be
using in the exemplar task and to model strategies useful in completing the task.

Task Instructions

Introductory Activities

These pre-task activities are designed to provide students with the opportunity to try different
non-standard measuring manipulatives and to discover that some manipulatives work better than
others when measuring particular objects. There are several manipulatives that will work
effectively and several that will not. It is important for the students to make these discoveries on
their own by using a variety of tools to measure objects.

These pre-task activities are to be completed in small groups, with time provided for sharing and
discussion with the whole class. The sharing and discussion time is valuable, as the students will
present a wide variety of attempted strategies. Students will learn from the range of strategies and
may apply new learning to future situations.




As students work on the first activity, reinforce prior learning about measurement (e.g., when you
measure linear dimensions, there are no spaces between the units).

During sharing time it is important to talk about what objects were most appropriate as non-
standard measuring tools and why.

Pre-task 1: Non-standard Measurement (25 minutes)

Organize the students into small groups. Give each group a piece of paper. Then present the
students with the following activity:

1. Your group has been given a piece of paper.

2. Select three sets of non-standard measurement manipulatives to use in measuring the surface
of your paper. For this task, use materials that are flat, rather than materials like cubes or
boxes.

3. Measure the surface of the paper.
4. Record your measurements.

5. Share with the other students what you learned when you were measuring.

Students may provide responses such as the following:
—  “The cards did not work very well because they were too big.”
“The buttons left spaces.”

—  “It only took 12 cards to cover the paper but it took 88 coloured squares!”

Use various prompts to continue the discussion, for example:
“Why did it take more squares than cards?”

“What if we were to use ...? Would it take more or fewer?”

Pre-task 2: Estimating Area (10 minutes)

In the second pre-task, students are asked to determine how many pieces of work can fit on the
bulletin board. The strategies they will use may produce different valid answers, depending on
how they envision the arrangement of the class work. Students need not necessarily measure the
entire bulletin board; they could focus on the bottom portion and then estimate how many other
pieces would fit on the rest of the bulletin board. This process of working with a uniform non-
standard unit is referred to as working with a benchmark or a reference.

Organize the students into teams of two and present them with the following situation:
1. We have some of our class pictures to put up on the bulletin board.

2. With your partner, look at the pictures and the bulletin board.

3. Think about a way that you can estimate how many pictures we will be able to hang on the
bulletin board so that the surface is covered.

Measurement / Patterning and Algebra

4. You and your partner will be asked to share how you estimated the number of pictures that
would cover the bulletin board.

5. Now estimate the number of pictures needed to fit on the bulletin board.

6. Share your findings with the class.

Pre-task 3: Exploring Number Patterns (20 minutes)

Make sure that each small group or pair of students has enough manipulatives or non-standard
measurement materials (e.g., 20 geoboards, 20 colour tiles, 20 congruent pieces of pattern blocks,
20 interlocking cubes, or 20 congruent counters) to complete this pre-task.

Present the following activity, which is designed to have students explore a number pattern:

1. Choose the type of math manipulative that you would like to use to make a pattern.

2. Start with two of these manipulatives. Place them side by side.

3. Leave a space and put two of the same manipulatives down and add two more manipulatives
to them.

4. Leave a space and put four manipulatives down and add two more to them.
5. Continue your pattern until you have put down a total of 20 manipulatives in your pattern.

6. How would you describe your pattern? Use numbers to show what happened each time you
added to your pattern.

Exemplar Task (90 minutes)

1. Distribute a copy of the student package to each student.

2. Tell the students that they will be working independently to determine how much space they
need to work, and how many students could work at their table. They will then use the
information from this task to make predictions based on the observed pattern. (A space like
the library may allow the whole class to complete the activity at one time if there are
insufficient tables in the classroom. The tables do not have to be the same size or shape.) The
students should show the table they used in their explanation.

3. Instruct students to make sketches whenever possible.

4. The problem that the students will solve independently is provided in the worksheets in
Appendix 1.
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Appendix 1: Student Worksheets
How much space do you need to do your work?

Show how you measured your space and what you found out.

Think about your working space.
Estimate how many people could work at the table with you.

Show how you estimated.




How many people could work at:

two tables
three tables
four tables
five tables

Show your work.

How do the numbers change as you add more tables? Explain.

10
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Appendix 2: Evaluation - Mathematician’s Chair

Name of Student:

Date:

Expectation Comments:

— explore patterns and pattern
rules (1m82)

— describe, draw, and make
models of patterns using
actions, objects, diagrams,
and words (1m84)

— talk about a pattern rule
(1m89)

1




Data Management
and Probability
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Planning a Celebration

The Task
This task required students to:

 engage in whole-class discussions to brainstorm a list of
things that they could have at a celebration;

* engage in whole-class activity to sort the data, identify the
categories, and label the categories;

* work individually to:

— select one category to explore further by creating a survey
question;

— ask ten students their survey question, record the
responses, and create a graph, using the software program
Graphers;

— share with the class their graph and their recommendation
for the celebration.

Students selected a category for the celebration, recorded the
survey question they would ask about the category, posed the
question to ten classmates, and recorded the responses made.
They then displayed the data in a graph and reported their
findings to the class.

Expectations

This task gave students the opportunity to demonstrate achieve-
ment of all or part of each of the following selected expectations
from the Data Management and Probability strand. Note that
the codes that follow the expectations are from the Ministry of
Education’s Curriculum Unit Planner (CD-ROM).

Students will:
1. collect, organize, and describe data using concrete materials

and drawings (1m92);

2. interpret displays of data using concrete materials, and
discuss the data (1m93);

3. conduct an inquiry using appropriate methods (1m95);

4. collect first-hand data by counting objects, conducting

surveys, measuring, and performing simple experiments
(1m100).

Prior Knowledge and Skills

To complete this task, students were expected to have some
knowledge or skills relating to the following:

* sorting and classifying objects, pictures, and so forth, into
different categories and labelling each category

¢ collecting survey data by using check marks or other techniques

* posing survey questions and collecting data based on the
questions posed

e analysing data collected from survey questions

 using the software program Graphers

For information on the process used to prepare students for the task
and on the materials and equipment required, see the Teacher
Package reproduced on pages 89-94 of this document.



Task Rubric - Planning a Celebration

Expectations* Level 1 Level 2 Level 3 Level 4
Problem solving
The student:
3 - selects and applies a problem- - selects and applies an appropri- - selects and applies an appropri- - selects and applies an appropri-

solving strategy when conducting
an inquiry, arriving at an incom-
plete or inaccurate solution

ate problem-solving strategy
when conducting an inquiry,
arriving at a partially complete
and/or partially accurate solution

ate problem-solving strategy
when conducting an inquiry,
arriving at a generally complete
and accurate solution

ate problem-solving strategy
when conducting an inquiry,
arriving at a thorough and
accurate solution

Understanding of concepts
The student:

2 - demonstrates a limited under-
standing of data management
and interpretation through
limited explanations and
illustrations

demonstrates some understand-
ing of data management and
interpretation through partial
explanations and illustrations

demonstrates a clear under-
standing of data management
and interpretation through
appropriate and complete
explanations and illustrations

demonstrates a thorough under-
standing of data management
and interpretation through
appropriate and detailed
explanations and illustrations

Application of mathematical procedures
The student:

1 - records survey data and creates
a graph, making many errors
and/or omissions and arriving at
an incomplete or inaccurate
solution

records survey data and creates
a graph, making some errors
and/or omissions and arriving at
a partially complete or partially
accurate solution

records survey data and creates
a graph, making few errors

and/or omissions and arriving at
a complete and accurate solution

records survey data and creates
a graph, making few, if any,
minor errors and/or omissions
and arriving at a thorough and
accurate solution

Communication of required knowledge
The student:

2 - interprets and explains with
limited clarity the graph created

partially interprets the graph
created and/or explains the
interpretation with some clarity

- clearly interprets and explains

the graph created

clearly and thoroughly interprets
and explains the graph created

*The expectations that correspond to the numbers given in this chart are listed on page 70. Note that, although all of the expectations listed there were addressed through instruction
relating to the task, student achievement of expectation 4 was not assessed in the final product.
Note: This rubric does not include criteria for assessing student performance that falls below level 1.

71 Data Management and Probability
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Planning a Celebration

Level 1, Sample 1

Planning A Celebration
Your class is planning a celebration.
Create a survey question.
Ask ten people your question.

Record their choices. Rl | G A¢

My Survey Question and My Data
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Here is my graph of the data I collected:
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Things I will say about my graph when I share in the
Mathematician’s Chair:
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Teacher’s Notes

Problem Solving

- The student selects and applies a problem-solving strategy when conducting
an inquiry, arriving at an incomplete or inaccurate solution (e.g., is able to
create a survey question but does not have a strategy for using the survey
data when interpreting the graph).

Understanding of Concepts

- The student demonstrates a limited understanding of data management and
interpretation through limited explanations and illustrations (e.g., states,
“4 peopel look red”, yet the survey list and graph seem to show that three
people selected red).

Application of Mathematical Procedures

- The student records survey data and creates a graph, making many errors
and/or omissions and arriving at an incomplete or inaccurate solution
(e.g., uses check marks to record the choices of 11 classmates, but the
check marks are crowded and difficult to count; represents different
colours of balloons in the graph, although it is difficult to identify the
colours without labels that name them).

Communication of Required Knowledge

- The student interprets and explains with limited clarity the graph created
(e.g., correctly states that blue is the most popular colour but also states
that red was selected 4 times, while the graph seems to indicate that it was
selected 3 times. Similarly, green seems to be shown in the graph as 2
choices but in the student’s explanation it is given as 3).

Comments/Next Steps

- The student needs to use the conventions of graphs (e.g., titles, labels).

- The student needs to ensure the accurate use of graph data when discussing
a graph.

- The student needs more experience in creating and interpreting graphs in
order to develop a better understanding of how graphs are used to commu-
nicate information.
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Planning a Celebration Level 1, Sample 2
Planning A Celebration Here is my grapk of the data I collected:
Your class is planning a celebration. [T ]
Create a survey question. 9
® Al |
Ask ten people your question. @
Clear |
Record their choices. E

My Survey Question and My Data L g
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Things I will say about my graph when [ share in the
Mathematician's Chair:
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* My favourite kind of ice cream is strawberry because | like it. 3 people liked strawberry;
3 people liked vanilla; 2 people liked chocolate chip; 2 people liked chocolate.
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Teacher’s Notes

Problem Solving

- The student selects and applies a problem-solving strategy when conducting
an inquiry, arriving at an incomplete or inaccurate solution (e.g., attempts
to make a chart recording four flavours of ice cream and the names of only
nine people [Miss H. is counted twice to make ten]; fails to identify what
flavour was chosen by each person surveyed).

Understanding of Concepts

- The student demonstrates a limited understanding of data management and
interpretation through limited explanations and illustrations (e.g., uses no
evident or clear method for recording the ice cream choices; makes a state-
ment that is unrelated to the data, identifying his or her favourite kind of ice
cream, when preparing to explain the graph).

Application of Mathematical Procedures

- The student records survey data and creates a graph, making many errors
and/or omissions and arriving at an incomplete or inaccurate solution
(e.g., does not collect the data in an organized manner, with the result that
there is no evident relation between the data and the graph; represents the
four flavours of ice cream in the graph but does not use a title for the graph
or labels for the flavours).

Gommunication of Required Knowledge
- The student interprets and explains with limited clarity the graph created (e.g.,
simply recounts the results of the survey, omitting a concluding statement).

Comments/Next Steps

- The student needs to develop more organized strategies for collecting and
recording data.

- The student needs to include appropriate labels and titles when creating
graphs.

- The student needs to practise reading and interpreting graphs to develop
an understanding of appropriate data comparisons.

- The student needs to refer to word lists (e.g., a math word wall, a personal
dictionary) when writing about investigations.
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Planning a Celebration

Level 2, Sample 1

Planning A Celebration
Your class is planning a celebration.
Create a survey question.
Ask ten people your question.

Record their choices.

My Survey Question and My Data
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Here is my graph of the data [ collected:
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0 Teacher’s Notes

Problem Solving

Things I will say about my graph when [ share in the - The student selects and applies an appropriate problem-solving strategy
Mathematician’s Chair: when conducting an inquiry, arriving at a partially complete and/or partially
accurate solution (e.g., makes a list showing four choices of music on the
recording sheet and uses check marks to indicate the 11 selections).
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the E:ftﬂ:::i%ft i:; ;?f Lﬁfiﬂf ialdm 9o ; N9 tafPrY - The student demonstrates some understanding of data management and
14401 Y SPeals, interpretation through partial explanations and illustrations (e.g., makes a

graph that incorrectly represents the data gathered and displayed in the

preference list; in the interpretation of the data looks only at one category,

“Brittany Spears”).

e hCoPle Il ke masic,
Ketrnl 1++any 4Pe 0 (. Understanding of Concepts

Application of Mathematical Procedures

- The student records survey data and creates a graph, making some errors
and/or omissions and arriving at a partially complete or partially accurate
solution (e.g., surveys 11 people, creates a graph in which the data do not
match the data in the list of music preferences).

Gommunication of Required Knowledge

- The student partially interprets the graph created and/or explains the inter-
pretation with some clarity (e.g., states in conclusion, “l am going to play the
hole entire CD of Brittany Spears”, even though the same number of people
chose the Backstreet Boys).

Comments/Next Steps

- The student could improve the clarity of lists or charts and avoid errors in
creating graphs by adding totals to each row of a list.

- The student needs to be more thorough in the interpretation of data pre-
sented in graphs (e.g., should discuss more than one category; should
compare the categories).

- The student could improve the quality of explanations by including mathe-
matical terminology found on a word wall or in a personal dictionary.
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Planning a Celebration

0

Level 2, Sample 2

Planning A Celebration
Your class is planning a celebration.
Create a survey question.
Ask ten people your question.

Record their choices.

My Survey Question and My Data
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Teacher’s Notes

Problem Solving

The student selects and applies an appropriate problem-solving strategy when
conducting an inquiry, arriving at a partially complete and/or partially accurate
solution (e.g., creates a list of choices and uses check marks to record the
students’ preferences, but seems to have surveyed only nine people).

Understanding of Concepts

The student demonstrates some understanding of data management and
interpretation through partial explanations and illustrations (e.g., graphs
the data correctly but only partially interprets them and does not offer a
concluding statement).

Application of Mathematical Procedures

The student records survey data and creates a graph, making some errors
and/or omissions and arriving at a partially complete or partially accurate
solution (e.g., creates the graph correctly, using the data that were col-
lected and including conventions such as a title and category labels, but
surveys only nine people).

Gommunication of Required Knowledge

The student partially interprets the graph created and/or explains the inter-
pretation with some clarity (e.g., simply restates the number of choices for

each category [“2 people likes popsicles. Six people likes ice cream”], giving
neither further explanation nor a concluding statement).

Comments/Next Steps

The student has developed an understanding of the process of organizing
and displaying data in graphs.

The student could add number totals to charts in order to prevent errors in
data collection.

The student should participate in discussions that focus on the interpreta-
tion of information presented in graphs and charts.

The student should begin to use more precise language in survey questions
(e.g., the survey question could have been stated more specifically: “What
kind of food is the best to have at our party?” or, “What is your favourite
party food?”).
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Planning a Celebration Level 3, Sample 1

0

Planning A Celebration
Your class is planning a celebration.
Create a survey question.

Ask ten people your question.

Record their choices. {}’7 j)
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Teacher’s Notes

Problem Solving

- The student selects and applies an appropriate problem-solving strategy
when conducting an inquiry, arriving at a generally complete and accurate
solution (e.g., creates a chart showing five choices of games and uses check
marks to indicate the students’ selections).

Understanding of Concepts

- The student demonstrates a clear understanding of data management and
interpretation through appropriate and complete explanations and illustra-
tions (e.g., collects the data and correctly represents them in the graph;
interprets the graph, using the relevant data).

Application of Mathematical Procedures

- The student records survey data and creates a graph, making few errors
and/or omissions and arriving at a complete and accurate solution (e.g., the
survey chart is easily understood, although the addition of totals for each row
of data might make it clearer; the bar graph has a relevant title, is completely
labelled, and accurately displays the data for each category).

Communication of Required Knowledge

- The student clearly interprets and explains the graph created (e.g., discusses
most of the game choices - hide and seek, pin the tail on the donkey, and
tag - in the interpretation of the data; compares the categories of data -
“most of the people choos’d pin the tal on the donke ...”; and includes a
summary statement — “So at my next party we will proble play pin the tall on
the docke ...”).

Comments/Next Steps

- The student could add further detail to data interpretations by including
numerical information in the statements (e.g., by saying of pin the tail on
the donkey that five out of ten people chose it).

- The student should begin to use more specific mathematical language in
writing and discussing the solutions to data-management problems (e.g., by
saying, “My data show that ...” or, “In my graph you can see ...”).

- The student should refer to word charts or a personal dictionary for the
correct spelling of words.
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Planning a Celebration

Level 3, Sample 2

Planning A Celebration
Your class is planning a celebration.
Create a survey question.
Ask ten people your question.

Record their choices.

My Survey Question and My Data
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Teacher’s Notes

Problem Solving

- The student selects and applies an appropriate problem-solving strategy
when conducting an inquiry, arriving at a generally complete and accurate
solution (e.g., creates a list of four pizza toppings and uses check marks to
record the students’ choices).

Understanding of Concepts

- The student demonstrates a clear understanding of data management and
interpretation through appropriate and complete explanations and illustra-
tions (e.g., represents the data appropriately and completely in the graph;
correctly identifies pepperoni as the most popular choice in the interpreta-
tion of the data).

Application of Mathematical Procedures

- The student records survey data and creates a graph, making few errors
and/or omissions and arriving at a complete and accurate solution (e.g.,
makes a survey list that is clear and easy to read; in the graph, uses a title
and labels, and correctly represents the data in the survey list).

Gommunication of Required Knowledge

- The student clearly interprets and explains the graph created (e.g., discusses
all of the data categories by comparing them: “The same liked mushrooms
and olives. most like pepperoni”; relates the data gathered back to the origi-
nal problem by stating, “we beter have lots of pepperoni pizzas”).

Comments/Next Steps
- The student includes some numerical information in the data interpretation
(e.g., “... 3 pineapples where in the mitle”) but could include more numeri-

cal data from graphs to make interpretations more succinct.

- The student should make the titles of graphs more specific.

- The student should use more mathematical language when writing about and
discussing solutions for data-management problems.
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Planning a Celebration Level 4, Sample 1

0 O

Planning A Celebration Here is my graph of the data I collected:
Your class is planning a celebration.

Create a survey question.

Ask ten people your question. [celebration place]

Record their choices.
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Teacher’s Notes

Problem Solving

- The student selects and applies an appropriate problem-solving strategy
when conducting an inquiry, arriving at a thorough and accurate solution
(e.g., poses a clear question, creates a chart with four categories, and uses
tally marks to record the respondents’ choices).

Understanding of Concepts

- The student demonstrates a thorough understanding of data management
and interpretation through appropriate and detailed explanations and illus-
trations (e.g., the bar graph accurately reflects the data gathered; the inter-
pretation of data is based on the graph and is thorough).

Application of Mathematical Procedures

- The student records survey data and creates a graph, making few, if any,
minor errors and/or omissions and arriving at a thorough and accurate
solution (e.g., the tally chart is clear and shows totals for each row; the
graph has atitle, labels, and totals for each column; the graph data match
the data in the tally chart)

Gommunication of Required Knowledge

- The student clearly and thoroughly interprets and explains the graph created
(e.g., compares the categories in a systematic way and uses numerical data
to support the statements - “Most pepole like Wl water works becouse it
had five votes”; further describes the data in order, from the most to the
least; makes a concluding statement using mathematical language — “We
shoud go to I water works becouse five out of ten pepoel want to g0”).

Comments/Next Steps

- The student could create a survey question and ask a larger sample of stu-
dents in order to develop other data-collection techniques.

- The student should continue to develop the language of comparison when
interpreting graphs (e.g., more than, fewer than, the greatest number).

- The student could be prompted to think about whether the results of a given
survey would be similar if the survey was conducted with a larger group of
people or with a different group of people.
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Planning a Celebration Level 4, Sample 2

Planning A Celebration
Your class is planning a celebration.

Create a survey question,

Ask ten people your question.
Record their choices. what 1S ; Hh Class
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Teacher’s Notes

Problem Solving

- The student selects and applies an appropriate problem-solving strategy
when conducting an inquiry, arriving at a thorough and accurate solution
(e.g., creates a clear survey question, creates a chart showing the students’
initials and five food choices, and uses check marks to record the data).

Understanding of Concepts

- The student demonstrates a thorough understanding of data management
and interpretation through appropriate and detailed explanations and illus-
trations (e.g., in the bar graph, accurately reflects the data gathered and
includes categories for which there are no data; bases the data interpreta-
tion on the graph; interprets the data thoroughly).

Application of Mathematical Procedures

- The student records survey data and creates a graph, making few, if any,
minor errors and/or omissions and arriving at a thorough and accurate
solution (e.g., the survey chart is organized and clear; the graph has a title
and labels, and totals for each column; the graph correctly represents the
data in the survey chart).

Gommunication of Required Knowledge

- The student clearly and thoroughly interprets and explains the graph cre-
ated (e.g., compares the categories, using mathematical language, and uses
numerical data to support any statement - “My graph tell’s me that two
Pepole like chip’s and no Pepole like ketchup ...”; describes the data in
order from the most to the least and the least to the most; tries to think
beyond the data by attempting to pose what-if questions).
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mments/Next Steps

The student demonstrates mathematical thinking by trying to pose what-if
questions, even though they are not appropriate in this case. The student
should discuss what-if questions in the context of particular problems to
get a sense of when they are appropriate.

The student should consider whether all of the categories for a particular
survey question are appropriate (e.g., ketchup is not generally eaten on its
own, but the student may have been able to provide justification for includ-
ing it as a separate food category).

The inclusion of column totals would make the survey chart clearer.

The student should have a concluding statement in solutions to problems.
The student should refer to word charts or a personal dictionary for the
correct spelling of words.




Teacher Package

Mathematics Exemplar Task
Grade 1 - Data Management and Probability

Teacher Package

Title: Planning a Celebration

Time Requirements: 180-240 minutes (total)
¢ 30-40 minutes to complete Pre-task 1
¢ 30-40 minutes to complete Pre-task 2
® 30-40 minutes to complete Pre-task 3
¢ 30-40 minutes to complete Part 1
¢ 30-40 minutes to complete Part 2
¢ 30-40 minutes to complete Part 3

These activities will take place over several mathematics classes and may be done over several
days in order for the students to build on the concepts being explored. A significant period of
time is recommended to allow students to complete their investigations. The time that it takes
each student to complete the exemplar task is not being assessed. Some students may take longer
than others to complete the task.

Description of the Task

This task will require students to:

e engage in whole-class discussions to brainstorm a list of things that they could have at a
celebration;

e engage in whole-class activity to sort the data, identify the categories, and label the categories;

e work individually to:
— select one category to explore further by creating a survey question;
— ask ten students their survey question, record the responses, and create a graph, using
Graphers;
— share with the class their graph and their recommendation for the celebration.

Students will select a category for the celebration, record the survey question they would ask
about the category, pose the question to ten classmates, and record the responses made. They will
then display the data in a graph and report their findings to the class.

Data Management and Probability

Expectations Addressed in the Exemplar Task

Note that the codes that follow the expectations are from the Ministry of Education’s Curriculum
Unit Planner (CD-ROM).

Students will:
1. collect, organize, and describe data using concrete materials and drawings (1m92);
interpret displays of data using concrete materials, and discuss the data (1m93);

conduct an inquiry using appropriate methods (1m95);

EalR i

collect first-hand data by counting objects, conducting surveys, measuring, and
performing simple experiments (1m100).

Note that, although all of the expectations listed will be addressed through instruction relating to
the task, student achievement of expectation 4 will not be assessed in the final product.

Teacher Instructions

Prior Knowledge and Skills Required

To complete this task, students should have some knowledge or skills related to the following:

e sorting and classifying objects, pictures, and so forth, into different categories and labelling
each category

e collecting survey data by using check marks or other techniques

e posing survey questions and collecting data based on the questions posed

e analysing data collected from survey questions

* using the software program Graphers

The Rubric*

The rubric provided with this exemplar task is to be used to assess students’ work. The rubric is
based on the achievement chart given on page 9 of The Ontario Curriculum, Grades 1-8:
Mathematics, 1997.

Before asking students to do the task outlined in this package, review with them the concept of a
rubric. Rephrase the rubric so that students can understand the different levels of achievement.

Accommodations

Accommodations that are normally provided in the regular classroom for students with special
needs should be provided in the administration of the exemplar task.

*The rubric is reproduced on page 71 of this document.
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Classroom Set-up

For the investigation of the assigned tasks, the following classroom organization is recommended:
e ameeting area for a large group

e individual workspaces

e chair designated as the mathematician’s chair

Materials and Resources Required

Before students attempt a particular task, provide them with the appropriate materials from

among the following:

— copies of the student package for each student

— story books or poems that highlight celebrations or parties

— clipboards or other hard surfaces for writing that students can use when collecting data

— writing instruments (pencils, erasers)

—  paper

- chart paper or mural paper

— markers

—  scissors

— masking tape

— pictures or graphics of items that would be found at a celebration or party (e.g., pizza, pop,
cake, hats, balloons)

— sorting circles or hula hoops or string

— computer and the computer software Graphers

Have a tape recorder and audiotape available for recording students’ communication of their
learning.

General Instructions

Setting the Stage
All the student work is to be completed in its entirety at school.

Students are to work in small groups to complete the pre-task activities. Students are to work
individually and independently to complete the exemplar task.

Observing the Process

As students are working on the tasks, have them explain what they are doing. Having students
explain their work orally reveals deep mathematical thinking that cannot always be seen in the
written work of primary students. Where students do provide written work and it cannot be easily
read, transcribe that work at the side of the student’s page. In this space also, record any
observations or comments the student makes that will be helpful in assessing the level of the
student work.

You may also choose to use the mathematician’s chair to assist in the assessment process. A
mathematician’s chair is similar to an author’s chair, except that a student sits in a designated
chair and shares with classmates mathematics problems and solutions rather than stories or

books. Expect students, while in the mathematician’s chair, to use effective speaking skills and to
communicate their thoughts clearly and completely. Also, expect classmates to use effective
listening skills and to give the speaker useful feedback. To elicit feedback, you may use the
following prompts:

- “What did you like about the problem?”
— “Do you agree or disagree with the solution?”
— “How could the speaker improve the problem or solution?”

—  “How could the speaker change the problem to create a new problem or change the solution
to arrive at a new way to solve the problem?”

See Appendix 3 for an example of a form to use in evaluating a student’s statements and
performance while in the mathematician’s chair.

Posting a Word List

It would be useful to post a chart listing mathematical language that is currently being developed
or used during the task. Such a chart will provide the students with a resource to use when
communicating their mathematical learning. Words you may include for this task are: most, least,
recommend, more than, less than, graph, survey, data, sort, and category.

The Pre-tasks

The pre-tasks are designed to review and reinforce the skills and concepts that students will be
using in the exemplar task and to model strategies useful in completing the task.

Task Instructions

Introductory Activities

Pre-task 1: Favourite Recess Activity (30-40 minutes)

1. Explain to the students that you are interested in finding out a favourite recess activity for the
entire class. List the choices on chart paper. This is a brainstorming activity, so accept and
record all of the responses you are given, including responses that are not appropriate (e.g.,
swimming).

2. When you have a list of activities, cut it apart and sort the activities. Some of the possible
ways to sort the data include:
— activities you can do at recess and things you cannot do at recess
— activities you can do for indoor recess and things you can do for outdoor recess
— activities you can do in winter at recess and things you can do in the spring at recess
— activities you do alone and activities you do with your friends

Your sorting categories will depend on your class list.
3. Select one of the categories and design a survey question with the class. An example might be,

“What is your favourite springtime recess activity?” The choices might be using the swings,
using the slide, tag, soccer, baseball, or skipping.




4. Create a labelled graph and have students sign in beside their favourite springtime recess
activity.

5. Analyse the graph together with the students. Begin with a prompt such as the following:
“What does this graph tell us?”

Other prompts might include the following:

— “How many more people chose than 7”
— “How many fewer people chose than ?”
— “How many people altogether chose ”

- “How do you know everyone in the class has his or her choice shown on the graph?”
— “Would this graph look the same if we asked the students in Grade 2? Why or why not?”
—  “Would this graph look the same if we asked just boys? just girls?”

Pre-task 2: Planning the Celebration (30-40 minutes)

1. Read to the students from story books or poems about celebrations. After the students have
been exposed to a variety of stories, the whole class can brainstorm what they would like to
have at a celebration. Any suggestions during a brainstorming session are welcomed and
encouraged.

2. As the students verbalize their ideas, record them on chart or mural paper. It would be
beneficial to have a picture drawn or added beside each idea. Display the brainstorming list in
the classroom and make reference to it whenever necessary.

Pre-task 3: Sorting the Data (30-40 minutes)

1. Cut apart the items in the brainstorming list in Pre-task 2 and put them in a large pile.

2. Discuss the ways in which the class could sort the ideas. It is important that the students
learn to identify these categories rather than having them given to them by the teacher.
The class may suggest a variety of ways for sorting the information.

3. After the information has been sorted in a variety of ways, the class should decide on the
categories that best represent the data.

4. Display the categories. This can be done by creating, or having a student create, a label for
each of the categories. The labels should be posted in a list on chart paper or on the
chalkboard. The students will use the list of categories as a resource when they create their
survey question and collect their survey data.

5. To assist students in creating the choices for a survey question, have them brainstorm things
that might be included in the Food category (e.g., carrots, cheese, chips, crackers).

6. For the other categories in the chart, have the students contribute possible choices. Have
these choices included in the chart. Students may refer to the sorted piles of brainstormed
ideas from Pre-task 2.
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Exemplar Task
Part 1: Designing a Survey Question (30-40 minutes)

Each student will design a survey question based on one category from the class sorting activity.
The question will help students to make a decision about what choices from the selected category
they would like to include in a celebration. In formulating the choices, the students designing the
survey question may select items directly from the category as listed on the chart or may select
some items from the chart and add other ideas (as long as the items are appropriate to the
category). Students should include two to four choices on their survey. They will ask ten
classmates their survey question.

Part 2: Collecting and Displaying the Data (30-40 minutes)

Students need to decide how they will collect their data (e.g., using a checklist, using the names of
the students). After they have collected their data, they will use the computer program Graphers
to graph the results of their data collection. Graphers is a program that has been licensed for use
by the Ministry of Education. It can be found on a CD with other ministry-licensed software that
was sent to every school in the province. If you are unfamilar with Graphers, please refer to
Appendix 2.

Part 3: Analysing the Data (30-40 minutes)

Students will interpret the data in their graph and write their observations on the organizer
provided. They will then share their graph with the class and use the information in the graph to
explain what they would include in the celebration. The method of communication for this
activity will be the mathematician’s chair. A mathematician’s chair is similar to an author’s chair,
except that a student sits in a designated chair and shares with classmates mathematics problems
and solutions rather than stories and books. Expect students, while in the mathematician’s chair,
to use effective speaking skills and to communicate their thoughts clearly and completely. Also,
expect classmates to employ effective listening skills and to give the student in the chair useful
and usable feedback. To elicit feedback, you may use prompts such as the following:

—  “What did you like about the survey question?”
— “Do you agree or disagree with the choices?”
—  “How could the mathematician improve the question or the choice?”

—  “How could the mathematician change the question to create a new one or change the
choices to arrive at a new way of having a celebration?”

See Appendix 3 for an example of the form that you will need to use in evaluating a student’s
statements and performance while in the mathematician’s chair. You may find that a tape
recorder is useful for this part of the activity.
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Introducing the Exemplar Task

1.
2.

Distribute a copy of the student package to each student.

Write the following statements on a chart and read them with the students (the statements
can be read as many times as necessary):

— Choose a category from the Celebration chart.

— Think of a survey question. Make sure you have two to four choices from the category for
your survey.

— Decide how you will collect your data.

— Ask ten people your survey question.

— Use Graphers to build a graph of the data that you collected.

- Print your graph.

Have the students conduct their surveys. When they have finished, bring them together while
you explain the next part of the task, in which they use the computer program Graphers to

display the data they have gathered. Students will need to print a copy of their graph to place
in the exemplar package.

Prepare students for their turn in the mathematician’s chair. Some students may need prompts
to help them to begin their interpretation of the data. For example:

— “Think about the things you will say about your graph when you have your turn in the
mathematician’s chair. Write your ideas in the booklet to help you to remember them.”

—  “What does your graph tell you about the information you collected?”
—  “What decision would you make for the celebration from your choices?”
- “Why did you make that recommendation?”

Encourage students to use mathematical language from the math chart. Use some of the
prompts from Pre-task 1.

Record what the students say as they share their graphs and recommendations for the
celebration. The recorded statements will provide assessment information to go with what the
student has written in his or her exemplar booklet. See Appendix 3 for a sample recording
sheet.

The problem that the students will solve independently is provided in the worksheets in
Appendix 1.

Appendix 1: Student Worksheets

Planning a Celebration
Your class is planning a celebration.
Create a survey question.
Ask ten people your question.

Record their choices.

My Survey Question and My Data




Here is my graph of the data I collected:

Things I will say about my graph when I share in the
Mathematician’s Chair:

10
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Appendix 2: Teacher Notes for Graphers

To create a graph:

e double-click Warm-Up;

e choose a set of symbols (by double-clicking);
e click the Data Maker icon in the left margin;

e choose enough symbols to correspond with the data (e.g., four balloon symbols if four
classmates wanted balloons);

e click Done;
e click the Graphs icon in the left margin;
e click Bar Graph and click GO.

To change the category name (under the graph):
e click the name and type in the word you want;

e click OK or press the Enter key on the keyboard.

To change the category symbols:

e click the Tools icon;

e click the dog icon on the Toolbar (this changes picture symbols to words);
e click the word you want to change and type in the new word;

e click OK or press Enter on the keyboard;

e continue for each word you want to change.

To print the graph:

e click the Print icon;

e click the appropriate Graph icon;
e click on the Put In icon;

e click Done.

1

Appendix 3: Evaluation - Mathematician’s Chair

Name of Student:

Date:

Expectation Comments:

— collect, organize, and
describe data using concrete
materials and drawings
(1m92)

— interpret displays of data
using concrete materials,
and discuss the data (1m93)

Language — use mathematical
terminology

12
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