What do they know? an/

Assessing Mathematical @
Thinking in Kindergarten

By Carole Fullerton and Sandra Ball

Carole Fullerton and Sandra Ball work as district support staff in the Richmond
and Surrey school districts respectively. They are excited at the learning

and teaching potential of the “What Do They Know?”” Assessment tool and
welcome professional conversations about it. Please do not hesitate to contact
us at: cfullerton@sd38.bc.ca; ball s@sd36.bc.ca.

Kindergarten isatime for exploring— for play
and talk and investigation. Motivated by
what’s important to them, our youngest learners
come to understand key concepts through
their play. This is true in mathematics more
than other areas; little children spontaneously
explore mathematical concepts through the
activities they themselves choose. Kindergarten
teachers know that their students quite naturally
count and sort, order and compare, pattern and
predict while at play in their classrooms.

We see so much capacity in our learners
when we know what to look and listen for!
Capturing and synthesizing this information
in order to make instructional decisions is the
fine art of teaching.

So what exactly is important to know — mathematically speaking — in
kindergarten? What key skills and understandings are predictors of
success in numeracy? And what tools — authentic, whole class and
embedded in play-fullness — can we use to assess them?

This last question is harder to answer than one might assume. There
are few quality numeracy assessments available for kindergarten-aged
students, with the notable exception of the BC Early Numeracy Project
Assessment. The Early Numeracy Project (ENP) was a collaboration
between respected UBC teacher educators Dr. Heather Kelleher and Dr.
Cynthia Nicol and teams of primary teachers throughout the province.
Modeled on the Australian Early Numeracy Research Project and
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supported by its developer, Dr. Doug Clarke, the BC ENP is made up ofan
assessment and instructional component for K and K/1 classrooms. The
assessment tool itself is rich and varied, and explores ideas within and
well beyond the current K math curriculum, since it is developmentally
framed, rather than tied to a curriculum. The downside to this formal
research-based assessment tool is that it must be administered one-on-
one, which makes it cumbersome to use with an entire class.

We see so much
Looking for a tool that was less formal and more embedded in classroom
practice, Sandra Ball and I came together in May of this year to design
our own early numeracy assessment. Drawing on the ENP, we sought to
create a tool that could be done in small groups or with the whole class;
a tool that could be used to gather information in the fall and again inthe  we know what to
spring; and a tool that might help to promote student-centered numeracy
programs in early primary. A tall order!

capacity in our

learners when

look and listen

An Overview of the Assessment for!

We started with a premise: that in order to be successful at the end of
kindergarten, students needed to demonstrate capacity in the following
areas of numeracy:

* Subitizing
o The instant recognition of a quantity
* Partitioning or decomposition

o The ability to break apart a number and put it back together
again

* Patterning

o The ability to recognize, represent
and describe repeating patterns with
different attributes

Much of the above list is explicit in the prescribed
learning outcomes in the K and grade 1 curricula.
Likewise, the research we have read and the wise
teachings of John Van de Walle, Marian Small
and the ENP developers all support our choice of
these three predictors of numeracy success.

After all, we know that the capacity to subitize is
important. When children can “see” quantities at
a glance without counting, they understand that
5-ness has a shape — or rather a series of shapes.
Regardless of its arrangement, though, 5 is still
five, and young learners who have grasped this
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concept are more likely to be able to “count on” from a set, to “hold” a
set in their mind, and to think more flexibly around number.

Subitizing is connected to the mathematical idea of partitioning. When
students know that there are many ways to break up a set of 6 objects
—into 5 and 1, 3 and 3, 4 and 2, etc — and that these smaller groupings
still make 6 when they are put back together, they are demonstrating
an understanding of partitioning. The ability to partition is critical to
developing conceptual understanding of the operations: addition and
subtraction as well as division and multiplication.

\”‘,. A child’s ability to pattern lays the
foundation for algebraic reasoning —
being able to predict what will come
next (or even “before”) in a pattern is
an essential skill. The more complex
the pattern, the better! Students who
can develop and extend a pattern with
a complex core truly understand what
a pattern is — and can generalize their
learning to more challenging contexts.

Having identified these three predictors
of success, Sandra and I set out to design
tasks to match each one. Ultimately we
created a set of assessment tasks for the fall and another set of parallel
tasks for the spring. The tasks themselves are very much like what a
kindergarten teacher would do naturally in her classroom. This was
important for Sandra and I to incorporate into the assessment. In fact,
to make the assessment more classroom based, we included the use of a
storybook for both the fall and spring assessments. Even the name for
the assessment was consciously chosen. We call it the “What Do They
Know?” numeracy assessment, since it focuses on students’ capacity,
and how to build it...

The Tool at a Glance

Teachers begin by asking their students
to perform some subitizing activities
and making notes about their comfort
level and flexibility in “seeing” number.
Next, the teacher reads a story aloud to
the class and poses an open-ended story
problem of the children, who are then
invited to model and solve the problem
independently. Lastly, students create
patterns to match characters on the stories
and tell about what they have created.
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The spring task mirrors the fall task exactly, but includes more complex
numbers and pattern cores.

From the description, above, it is clear that these tasks are informal — or
rather they are structured like regular classroom lessons, with intentional
prompts and focused observations. The assessment forms allow teachers
to focus their observations on the key concepts, and to note interesting
extensions or comments on the part of the children.

The “What Do They Know?” assessment package includes all the
instructions, the line masters for data gathering and all necessary
lesson props in full colour for both the fall and spring assessments.
A rubric for use in the fall and spring is appended to the end of each
term’s assessment; instructions on how to analyze and consolidate the
observational data into the rubric are also included. To complement
the assessment and to address the results, an instructional resource is
included with suggestions for subitizing, partitioning and patterning
lessons. The WDTK assessment also includes adaptations for grade 1, so
that K/1 teachers can administer the assessment to all of their students.

The intention is that teachers assess their students in small groups or as
a whole class in the fall, use the sample lessons included in the resource
(among others) and assess again in the spring to judge the level of
growth over time. Like with a “school-wide write”, we recommend that
teachers use one rubric per child for both the fall and spring assessments,
changing the colour of highlighter to show growth. This could ultimately
be used for reporting to parents, should a teacher want to include the
results in their more formal evaluation of students’ learning.

Initial Feedback

Sandra field-tested
the “What Do They
Know?”  assessment
items in the Surrey
school district this
June.  The students
enjoyed the stories and
seemed comfortable
with the tasks they were
asked to complete.
Sandra reported that
she and the classroom
teachers were able to
learn a great deal about
the students — and were even surprised at what some children knew and
could do mathematically.

A child’s ability
to pattern lays
the foundation
for algebraic
reasoning —
being able to
predict what will
come next (or
even “before”) in
a pattern is an

essential skill.
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Feedback from
the teachers
has been
overwhelmingly
positive. They
see both the
value of the
assessment
and its fit
within a play-
full numeracy
program at the
Kindergarten

level.

Feedback from the teachers has been overwhelmingly positive. They see
both the value of the assessment and its fit within a play-full numeracy
program at the Kindergarten level.

Future Plans — Where to From Here?

Teachers in the Surrey school district will have the opportunity to
explore the WDTK Assessment in the fall of 2011. Each school will be
provided with a copy of the assessment, the teaching props and a copy of
the storybooks used. In Richmond, after school sessions will be offered
in the fall of 2011, with participating K and K/I teachers receiving
professional development, the tool and a copy of each of the stories. In
both districts, the participating teachers will have the chance to use the
materials and then come together again to discuss what they are learning
about their children — and together make plans for instruction based on
the results.

Kindergarten is a time of joy — in learning, in play and in making sense
of the world around. As early primary teachers we have the opportunity
to experience that joy first hard — and to support our youngest learners
along their path. The “What Do They Know?” assessment seeks to
find out — in an authentic and classroom-familiar way — just what sense
students are making out of their mathematical explorations, and to
conscientiously build upon those understandings.

What do they know?
Plenty.
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British Columbia Association of Mathematics Teachers

What does the BCAMT do?
Our goals and objectives include:

1. to promote excellence in math education throughout the province, including all
areas from K-12

2. to promote development and implementation of sound curriculum

3. promoting good communication with members, other educators, Ministry of

Education, parents, students and the community

How do we do this?

1. Conferences
. Fall Math Conference every October — see image for this year’s
conference
. New Teachers Math Conference every spring
. Interior Math Conference every spring
. Partner with North Central Zone Conference every spring
. Regional professional development meetings throughout the province for
elementary, middle, and secondary teachers
2. Publications
. Vector — math education journal published since the 1960s
. Newsletter 3 times a year
. Various other initiatives, such as recent “Questions Worth Asking”
publication
3. Communication
. Thriving math education listserve with over 800 members
. Website www.bcamt.ca
4. Grants & Awards
. Various teachers awards (new teacher, elementary, secondary, service,
lifetime membership)
. Grants to teachers for initiatives that support our goals

What you get when you join?

. Three Vector journals per year

. Three Newsletters from the President of the BCAMT, updating you on current
happenings in BC math education

. Other publications from the BCAMT, such as the recently completed “Questions
Worth Asking” book

. Opportunity to apply for a grant to help fund a math initiative that your are
involved in

. Access to BCAMT mentorship program

. Ministry updates related to math education
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ﬁ BC Association of Mathematics Teachers
Fall Conference
October 21, 2011
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8580 16th Avenue
Burnaby, B.C.

www.bcamt.ca

Registration deadline: Monday, October 17
Registration Early Bird deadline: Friday, October 7
$130 BCTF Teachers | $150 Non-BCTF Teachers | $70 Student Teachers
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address shown below.

Surname

Sign up as a member, tick appropriate math checkbox, detach sheet and mail to

PROVINCIAL SPECIALIST ASSOCIATIO

BCTF ID number

Given name(s)

Former name

Address
City Postal code
Home phone ( ) Fax ( )

School phone ( )

Work phone (

Name and address of school/institution/business

(if different from school)

E-mail address

School district number

Visa/Mastercard number

Expiry date

Approval number

PSA membership—BCTF member

Subscriptions for non-BCTF members or institutions Collection, use, and disclosure of

your personal information and
your privacy consent

The British Columbia Teachers’

Federation (BCTF) is committed to

both protecting the privacy and
confidentiality of personal

information and to complying with

British Columbia’s Personal

Information Protection Act. Your
personal information is collected

because it is needed for PSA

membership and subscription

records. It makes it possible to

identify you, send publications, and
communicate with you as a PSA

member or subscriber. The BCTF

also uses this information to

confirm your eligibility for services,

to comply with various legal and
regulatory requirements, to provide

services to you, and to conduct

research.

Your credit card or other financial

information will not be disclosed,

and the BCTF, including the PSA,

will not otherwise disclose your
personal information without your

permission, except as required or

authorized by law. Appropriate

security measures are employed to

ensure only authorized individuals
have access to your personal

information. By completing this

form, you are providing your

consent for the BCTF, including the

PSA, to collect, use, and disclose
your personal information in the

manner identified above.

If you have any questions, please

contact the BCTF’s privacy officer at

604-871-2283 or toll-free at 1-800-

STUDENT/ Fees include GST (R106779291 RT0001). ~ HST registration R106779291.
BCTF MEMBER RETIREE/TTOC SUBSCRIBER HST TOTAL
410 $35.00 Art 0 $20.00 410 $53.50 Art $6.42 $59.92
42 0 $35.00 Business Education 0 $23.00 42 0 $53.50 Business Education $6.42 $59.92
44 0 $40.00 Counsellors 0 $25.00 44 0 $58.50 Counsellors $7.02 $65.52
45 0 $35.00 Immersion/Francophone 0 $15.00 45 0 $53.50 Immersion/Francophone $6.42 $59.92
46 0 $35.00 English Language Arts 0 $15.00 46 0 $53.50 English Language Arts $6.42 $59.92
47 0O $35.00 Home Economics 0 $16.00 47 0 $53.50 Home Economics $6.42 $59.92
48 O $35.00 Intermediate 0 $15.00 48 O $53.50 Intermediate $6.42 $59.92
49 0 $40.00 Teacher-Librarians 0 $15.00 49 0 $58.50 Teacher-Librarians $7.02 $65.52
50 0 $40.00 N i 0 $20.00 50 0 $58.50 N\ i $7.02 $65.52
51 0 $40.00 Modern Languages 0 $15.00 51 0 $48.50 Modern Languages $5.82 $54.32
52 0 $60.00 Music 0 $36.00 52 0 $78.50 Music $9.42 $87.92
53 0 $35.00 Leaming Assistance 0 $10.00 53 0 $53.50 Leamning Assistance $6.42 $59.92
54 0 $19.00 Physical Education 0 $15.00 54 0 $47.50 Physical Education $5.70 $53.20
55 0 $45.00 Primary 0 $22.50 55 0 $65.00 Primary $7.80 $72.80
57 O $35.00 Science 0 $10.00 57 0 $53.50 Science $6.42 $59.92
58 O $30.00 Technology Ed 0 $20.00 58 O $48.50 Technology Ed $5.82 $54.32
59 O $30.00 Social Studies 0 $15.00 59 O $48.50 Social Studies $5.82 $54.32
60 O $30.00 Special Ed 0 $15.00 60 O $48.50 Special Ed $5.82 $54.32
62 0 $35.00 Drama 0 $20.00 62 0 $53.50 Drama $6.42 $59.92
63 O $35.00 Gifted 0 $18.00 63 0 $53.50 Gifted $6.42 $59.92
64 0 $25.00 Distributed Leamning 0 $10.00 64 0 $43.50 Distributed Learning $5.22 $48.72
65 0 $35.00 Computer 0 $15.00 65 0 $53.50 Computer $6.42 $59.92
66 0 $25.00 Envirc Ed 0 $15.00 66 O $43.50 Environmental Ed $5.22 $48.72
67 O $20.00 Rural and Small Schools 0 $10.00 67 0O $38.50 Rural and Small Schools $4.62 $43.12
68 O $25.00 Peace & Global Ed 0 $10.00 68 O $43.50 Peace & Global Ed $5.22 $48.72
69 0 $25.00 ESL PSA 0 $15.00 69 0 $43.50 ESL PSA $5.22 $48.72
70 O $30.00 Alternate Ed 0 $15.00 70 0 $48.50 Ed $5.82 $54.32
71 0 $25.00 Aboriginal Ed 0 $15.00 71 0 $43.50 Aboriginal Ed $5.22 $48.72
72 0 $20.00 Co-operative Leaming 0 $10.00 72 0 $38.50 Co-operative Leamning $4.62 $43.12
73 0 $35.00 Dance Q $12.50 73 0 $53.50 Dance $6.42 $59.92
74 0 $20.00 Adult Educators 0 $10.00 74 0 $38.50 Adult Educators $4.62 $43.12
75 0 $30.00 Culinary Arts 0 $16.00 75 0 $48.50 Culinary Arts $5.82 $54.32
76 0 $20.00 Educators Against Racism 0 $10.00 76 O $38.50 Educators Against Racism $4.62 $43.12

663-9163, privacy@bctf.ca.

Print your name, address, etc., and check the appropriate association(s). Cite Visa/Mastercard card details, or enclose your cheque or money order,
made payable to the BC Teachers’ Federation. Do not mail cash. Retain a photocopy of your completed application for your records. Only BCTF
members, including TTOCs, and students pursuing bachelor of education degrees in BC can join as BCTF members of the PSAs. Only retired BCTF
members can pay the retiree rate. All others must become subscribers. The membership/subscription will run for one year from the date this form is
processed. Six weeks before the membership/subscription is due to expire, you'll be sent a renewal form. Receipts are not issued because PSA fees are
not tax deductible. If, in the course of the year, you change your name or address, please notify the BCTF: BC Teachers’ Federation, 100-550
West 6th Avenue, Vancouver, BC V5Z 4P2, 604-871-BCTF or 1-800-663-9163, F: 604-871-2286, bctf.ca.

htp:ivelink betf.caliveli \pplication form to Dec 31 2011 Jun 22 11.docx

AMC:cep/bg-tfeu

Fees accurate to December 31, 2011 CED>
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