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Australian Assessment 
In 1999 The Ministers in charge of education in Australia undertook a comprehensive study of the education system with the express mandate of establishing national standards. 
Australian Measurement Framework Document

“The national council of Ministers (MCEETYA) set in train a process to enable nationally comparable reporting of progress against the National Goals. This Measurement Framework for National Key Performance Measures takes account of all MCEETYA decisions related to measuring performance against the National Goals.” (MCEEETYA, p2)
A part of the assessment of the students under this framework is that assessment is based on a sampling of students in any particular year.  Another feature under this program is that the assessments happen on a triennial cycle rather than annually.  This minimizes the costs to the various jurisdictions.  The national assessment program also seeks to maximize the benefits of the process by providing the participating schools with the necessary information for them to measure the success of their students against the national results.  (MCEEETYA, p7). The current schedule for numeracy calls for annual assessment of “full cohort of students” to a common test. According to the website of MCEEETYA (June 2, 2008), “from 2008 all students in Years 3, 5, 7 and 9 will sit the same tests.”  See the MCEEETYA document pages 8-12 for “The Current Key Performance Measures and Agreed Assessment and Data Collection Cycle”
Australian Summative Assessment for Mathematics
The Australian and New Zealand ministers of education originally came together to create a consistent system of summative assessment for mathematics - elements of which could be used by the teacher to gauge the progress of her students.  Australia has recently put into place a comprehensive system which includes a clear statement of outcomes at each level of study as well as benchmarks for measuring the progress of the student within the various levels as they move toward the next level in a particular area, for instance number sense. 
Victorian Essential Learning Standards

The Victorian Essential Learning Standards include 5 strands:


Number

Space

Measurement, chance and data

Structure (understanding of set, logic, function and algebra).
Working mathematically (focuses on developing students’ sense of mathematical inquiry: problem posing and problem solving, modeling and investigation)
There are online statements for each of 6 levels and what the intermediary standards at each level would be.  For example see the website Victorian Essential Learning Standards http://vels.vcaa.vic.edu.au/assessment/ppoint/maths/index.html for a complete chart of Standards and Progression points for each level. This chart breaks down the standard by a minimum of 3 progression points, and uses the wording for example as part of the explanation process within the chart.  

The Curriculum Corporation
An interesting concept coming out of the MCEEETYA is the Curriculum Corporation which was established by the Australian Education Ministers.  As you can see from an excerpt from the About Us page on the its website (http://www.curriculum.edu.au/ccsite/cc_about_us,17535.html June 2, 2008)
Curriculum Corporation is a partnership of all Australian Education Ministers. It undertakes activities that are in the national interest and that support and augment the work of the States and Territories in providing educational experiences for all students.

The Curriculum Corporation team of curriculum development, e-learning, assessment and publishing specialists provides services and creates resources for all learning needs. Its curriculum products and services are dedicated to improving student learning and meeting the needs of the key stakeholders in education.

The Curriculum Corporation has created a website called Assessment for Learning (http://cms.curriculum.edu.au/assessment/default.asp ).  The site includes some assessment tools with rubrics both for the student and the teacher’s use in the classroom. The actual assessment tools developed on this site are limited at the present time.  The assessment grid from the site covers a variety of subject areas.  The idea of a website that could be accessed by teachers and schools complete with tools, assessment research connections and teacher implications is worth considering.  
The Curriculum Corporation has published a Statement of Learnings for Mathematics document which as linked from this webpage on their site (http://www.curriculum.edu.au/verve/_resources/StmntLearning_Maths_2008.pdf , June 2, 2008)
Statements of Learning for Mathematics is not a curriculum in itself. Instead, it contains a series of statements about essential opportunities to learn in this particular domain which education jurisdictions have agreed to implement in their own curriculum documents. As such, this document is primarily intended for curriculum developers. It is not the express intent that the document is promoted directly with teachers or the general community.

National Assessment Program – Literacy and Numeracy (NAPLAN)
The MCEETYA also have a site for the National Assessment Program – Literacy and Numeracy (NAPLAN).  On this site are included samples of the national assessments for the various levels tested.  The level 3 (years 3 and 4) assessment for numeracy is a 45 minute test.  Compared to this standard, the current grade 3 math assessment in Nova Scotia seems a bit excessive. 
Other Assessment Tools
Another resource we found was a series of books by Cheryl M. Rose, Leslie Minton and Carloyn Arline, Uncovering Student Thinking in Mathematics.  The book purchased was Uncovering Student Thinking in Mathematics, 25 Formative Assessment Probes. (See Appendix 3 for an excerpt from this book.)  This book includes probe exercises for use in the classroom in assessing where students are positioned in their understanding of a concept.  The advantage of this resource is that it explains both correct and incorrect student responses and what those responses typically indicate about a student’s understanding and misunderstanding.
For example on page 32 Probe 1 “Is One Group More?” a K-2 student looks at two groups of happy faces. (See a copy of these pages in appendix A)  Group A has 12 happy faces arranged in an array while Group B has 11 happy faces arranged in a more random fashion. The happy faces in Group B are larger so they take up considerably more visual space than does Group A.  Probe 1 asks the question “Does one group have more smiley faces?  How do you know?”(Rose 32).  The explanation given for this exercise is,
· The distracters may reveal common errors and lack of conceptual knowledge regarding the idea of magnitude.

· The correct answer is A.  Students who choose A are looking at the quantity of both groups and are not being distracted by the larger size of the objects.
· Students who answer B. Students who choose B are most likely paying more attention to the larger smiley faces, which look like “more” in regard to occupied space. (Rose 33)
This resource also includes a consistent approach, the QUEST cycle to their assessment probes. Questioning for Student Understanding, Uncovering Understandings, Examining Student Work, Seeking Links to Cognitive Research, and Teaching Implications.  This is a collection of probe exercises with comprehensive explanations of why they work, what they tell and what the implications for instruction might include.  (Rose 14) 
If we move more and more towards common outcome measurement, a tool such as this would be useful in conjunction with the curriculum documents.  Incorporation of such information in the curriculum documents themselves, however, would leave the document cumbersome and unfriendly to most teachers.  The development of supplementary documents for each grade level or key stage level could prove a useful tool both for the teacher as assessment for learning as well as form the basis of a uniform outcome measurement tool.  The benefit of these probes is that the probes are set up to evaluate the outcomes as well as a way to assess student mathematical process.  The development of a similar tool or the use of this one would be most beneficial when connected directly to the outcomes at each grade level.  
Appendix A – Excerpt from Uncovering Student Thinking in Mathematics
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Copyright © 2007 by Corwin Press. All rights reserved. Reprinted from Uncovering Student
Thinking in Mathematics: 25 Formative Assessment Probes by Cheryl M. Rose, Leslie Minton.
and Carolyn Arline. Thousand Oaks, CA: Corwin Press, www.corwinpress.com. Reproduction
authorized only for the local school site or nonprofit organization that has purchased this book.





[image: image2.jpg]TEACHERS’ NOTES: IS ONE GROUP MORE?

Grade Level for “Is One Group More?” Probe

NUMBER AND OPERATIONS ASSESSMENT PROBES

Grades K-2 3-5 6-8

Questioning for Student Understanding

What do students understand about magnitude versus quantity?

Q ncovering Understandings

Is One Group More? Content Standard: Number and Operations
Variation: Ducks in a Row

E xamining Student Work

The distracters may reveal common errors and lack of conceptual knowl-
edge regarding the idea of magnitude.

* The correct answer s A. Students who choose A are looking at the quan-
tity of both groups and are not being distracted by the larger size of the
objects. (See Students 3 and 4 in Student Responses section.)

* Students who answer B. Students who choose B are most likely paying
more attention to the larger smiley faces, which look like “more” in
regard to occupied space. (See Students 1 and 2 in Student Responses
section.)

S eeking Links to Cognitive Research

Understanding number requires much more than verbal counting.
It also includes the ability to determine the total number of objects
and reasoning about that numerosity using number relationships.
Numerosity and reasoning are influenced by the size of the numbers
and the ability to think using groups. Since numbers are used in a vari-
ety of ways and with a variety of symbols, context and symbols are
an added influence on children’s understanding of number. (NCTM,
1993a, p. 44)

Piaget (1952/1965) studied children's dependence on length and density
when they are asked to compare the number of objects in two rows con-
taining the same number of objects. Young children (until about 5 or 6)
only paid attention to the relative length of the two rows. Rows of the
same length were said to have the same number of objects; otherwise, the
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r row was said to be more numerous than the shorter row. Some older

children based their judgments on the relative density of the two rows,

stati
line

ng that the denser row was more numerous. These two responses are in
with the intuitive rule “More A (length of row/density of row)—

More B (number of objects).” (Stavy & Tirosh, 2000, pp. 13-14)

Magnitude involves activities such as describing the global magnitude

mak
exa
says

g magnitude judgments with or without quantification. For
ple, Briana brings a newspaper and puts it on an art table. Amy
to her, “This isn't big enough to cover the table.” Abdul and

of tjz objects, making direct or side-by-side comparison of objects, or

Michael build structures with Legos. Abdul says to Michael. “Look at
mine, Mine is big!" Michael says, “Mine is bigger!” They place their Lego
structures side by side and compare whose is taller. (Clements &
Sarama, 2004, p. 94)

By the age of 4, most children can also compare two stacks of chips that
differ in height in obvious, perceptually salient ways and tell which pile
has more or less. Children who can do this can solve the same problem
when the question is phrased “Which pile is bigger (or smaller)?” and
can solve similar problems involving comparisons of length (when the
chips are aligned along a table) and of weight (when the chips are
placed on a balance scale), provided the differences between the sets are
visually obvious. (NRC, 2005, p. 272)

Understanding number is a precursor to calculating effectively and
flexibly with the base ten number system. The concept of number
develops over several years, generally between ages 2 and 8. Besides
being able to count accurately to find “how many,” it is very important
that children develop number sense, an ability to know how large a
number is in comparison to other numbers. (Bay Area Mathematics

Task

Force, 1999, p. 7)

The concepts and skills related to number and operations are a major
emphasis of mathematics instruction in pre-kindergarten through
Grade 2. During the early years teachers must help students strengthen

their

counti
numbe

g techniques to more sophisticated understanding of the size of

S%Ense of number, moving from the initial development of basic
rs, number relationships, patterns, operations, and place value.

(NCTM, 2000, p. 79)

Ieachin ¢ Implications

In orde

school in r
between qu
consider in

r to support a deeper understanding for students in elementary
egard to quantity, specifically with understanding the difference

antity and magnitude, the following are ideas and questions to

conjunction with the research.
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Pay careful attention to children’s ability to count

Help students shift

representations when counting to numerals

Give practice in instant recognition of small quantities (e.g., subitizing)
Connect numbers with their use as real-world quantities

Build up students’

intuitive sense of “which has more”

Lead students to compare the quantities represented, rather than the
digits, when working with relative magnitude
Make direct comparisons between quantities and size by asking students

about the relations

hip

Offer experiences that encourage students to reason about the numeros-

ity of a collection

Use explicit language during instruction to refer to the comparison of
collections of objects in terms of quantity

Emphasize moving
(counting one, two
Discuss number re

students from initial forward-number word sequence
three . . . ) to an understanding of the size of numbers
lationships when counting collections (e.g.. cardinal

and ordinal significance)

Provide opportunit

ies for students to have conversations about their con-

jectures about quantity

Use specific langua
to help students de
objects (e.g., my bc

ge to describe objects that relate to size and quantity
relop their mathematical vocabulary when describing
x of crayons is big in referring to the size of the box

NUMBER AND OPERATIONS ASSESSMENT PROBES
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instead of the quantity of the crayons)

Questions to Consider . . . when working with students
as they grapple with the idea of magnitude

o Are students making decisions about quantity based on the size of the
objects in a collection rather than the number of objects in a collection?

e Do students use a systematic way to count a collection?

e What are students paying attention to when they consider how many
items are in a collection or the relationship between two or more
collections?

e Do students demonstrate an understanding of the quantity or value of a
number, not just the ability to read or write a number?

R

“Until 1 used this probe, | did not understand that some of my students were looking at size of
objects rather than number of objects. | am going to make sure that I include many different sized
counting objects to help students grasp the idea of magnitude and understand size and quantity
are two different ideas that serve different purposes.” )

Teacher Sound Bite





