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Welcome to the 2020 Mathematics Teachers Associ-
tion (MTA) conference newsletter, albeit not the
conference itself. While the pandemic prevents us
from meeting in person this year, your MTA execu-
tive are pleased to provide you with the articles and
resources assembled here that include practical in-
formation for math teachers at every grade level.
Special thanks to Erick Lee for his work in coordi-
nating this information.

Thank you also to my MTA Executive colleagues -
Anne, David, Erick, Jennifer, Kim, Maureen, and Joe
- for their commitment and work year round to pro-
mote mathematics education in Nova Scotia. Plan-
ning for your 2021 MTA conference is already in the
works.

Message du pr

Bienvenue a l'infolettre de la conférence 2020 de
I’association des professeurs des mathématiques
(MTA). Alors que la pandémie nous empéche de se
rencontrer en personne cette année, le Comité
Exécutif de la MTA est heureux de vous offrir un en-
semble d’articles et de ressources qui présente des
informations pratiques pour les professeurs de
mathématiques de tous les niveaux. Je tiens a
remercier, en particulier, Erick Lee pour avoir as-
semblé ces informations.

Merci également a mes colléegues et membres du
Comité Exécutif - Anne, David, Erick, Jennifer, Kim,
Maureen et Joe - pour leurs implications et engage-
ments tout au long de I'année pour promouvoir
I'enseignement des mathématiques en Nouvelle-
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Math in the News and Around the Web
In Memoriam and Announcements

Update from Conseil scolaire acadien provincial (CSAP)
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Hands-on/Online: Virtual Manipulatives in the Elementary Classroom

By Dr. Evan Throop Robinson

Flipping COVID by Carolyn Nickelo
Fraction Talks by Jordan Rappaport
Measurement Esti-Mysteries by Erick Lee
Fractions Can Be Fun? by JoAnn Sandford
Adventures in Logic and Reasoning
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To all Nova Scotia educators, thank you for the out-
standing work you are doing for your students dur-
ing these most challenging of times. You continue to
set high standards for your students — standards
that you meet and model every day.

| wish you all the very best for the 2020-2021 school
year.

Zeno MacDonald
President
Mathematics Teachers Association

Ecosse. La planification de la conférence MTA 2021
est déja en plein cours.

A tous les éducateurs et éducatrices de la Nouvelle-
Ecosse, merci pour le travail exceptionnel que vous
faites pour vos éleves durant ces temps difficiles.
Vous continuez a établir des normes élevées pour
vos étudiants - des normes que vous respectez et
que vous démontrez chaque jour.

Je vous souhaite le meilleur pour I'année scolaire
2020-2021.

Zeno MacDonald
Président
Mathematics Teachers Association

NOVA SCOTIA
MATHEMATICS
TEACHER
ASSOCIATION
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Math i n the News and Around t

Nova Scota He Mhehwsaewdkhhibis bplace where students can
get free one-on-one live virtual tutoring from licensed Nova Scotia educators. This

year, the homework hub is open to all Nova Scotia math students in grades 7
= through 12. Tutoring happens Sunday to Thursday from 5:30pm to 9:30pm.

L s | addition to the live tutoring, students can also access a variety of helpful re-

(Lol sl sources. There are tutorial videos, practice questions and vocabulary flash cards. Stu-

<]

dents can also access the electronic version of their textbook (if one exists) for their

aeQ

course. Students and teachers can access the homework hub by looking for the

T from EECD about the features of Homework Hub.
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Homework Hub icon on their gnspes.ca landing page. Check out this short video :
|
|

Virtual Professi onal —IMerwvaeelsom@virteahptofesSopahdeveldpmentiofpe-s!

1 NCTM Virtual Conference, Nov. 11-14. Over 200 presentations 0 o 2 o

verm 2020 \1rtual

(70+ live and 130 OnDemand) designed to engage, inspire, and

$175, non-member $249. Conference
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1 CMC-South Annual Mathematics Conference, Nov. 6-8. 50+ live and interactive webinars. 180+ pre- |
recorded workshops-on-demand accessed I Y@ 8 YS dzy o f  VOOfaptstrbki®dnfee =  H N |1'1 M
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1 Make Math Moments Virtual Summit, Nov. 7-8. F r eegistration, 25+ live and pre-recorded sessions.
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: expand your professional development. Member registration
|
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Technol ogy | AThe201-2020 schmlgeaaravas mchallenging time for educators in Nova Sco-
:tia. Teachers had to figure out how to connect with their students and provide educational opportunities for
:their students remotely. Many teachers learned new skills and acquired knowledge on how to use a wide

|

|

|

|

i range of online and physical tools. We’d like to support teachers to continue this learning by providing a i
: number of teachers around the province with a pen tablet. Fill ' :
: out the google form below to tell us how you would use a pen i
|

:tablet in your classroom to support student learning and achieve-
ment.2 f &St SOG aSOSNIXf (Sl OK
:k,J2QI-A{,029I- NEIAZ2YlIf OSYuNHka
kot SuH

|

:MTA Technol ogy Assistance G

: https://forms.gle/wWCTE2TVhHsmDn6AG6
|
|
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https://youtu.be/QnORoA5E7i4
https://youtu.be/QnORoA5E7i4
https://www.nctm.org/virtual2020/
http://www.cmc-south.org/2020-conference.html
https://summit.makemathmoments.com/
https://forms.gle/wCTE2TVhHsmDn6AG6
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:Mat h at Home from t he MabthaeHoaetisa websitedh@tingiaivaniegy ofC e n:t er

: mathematics activities designed to engage students in deep mathematical thinking as they work in blended
: and virtual learning environments. These games and activities are targeted to pre-primary through grade 5
: students. The resources are free with no student, parent, or educator registration or login required. The ex-
lample activity below, is from the list of grade 2 activities.

What do you notice? What do you wonder? What comes next?

2¥2 3+3 2+2+2 4+ 4
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Show or tell what the next few pictures look like. Describe how you know. :

|

Data Tal ks +1to8oaler Baoput Bogethdr @web

: page to share information and resources about Data Talks. If you

: are familiar with a number talk, you probably have a good idea of

' how this math routine works. Data talks are short 5-10 minute

I classroom discussions to help students develop data literacy. Stu-

: dents are shown a data visual and asked what they notice or what

: interests them about the visual. Dr. Boaler says that, “Data talks

: are intended to pique students’ curiosity and encourage question

: asking, and to help them understand and “read” the data-filled

: world in which they live.”

I . . . . {o
I In the data visualization at right, students are asked, “What do

| X . X . MiST OFTEN OFTEN MSSED LESS OFTEN

I'you notice?”, “What do you wonder?” and “What is going on in wsseorpus I g MISSES AREAS

| , .

I this data visualization?”

. -
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Centre for Educaton in Mat hematcs a#fdeEMCigpmpablyt nlg (
: best known for the mathematics and computing contests that it offers at a variety of grade levels throughout |
| the year. CEMC also provides student courseware, including videos and practice problems for a number of
| courses with outcomes mapped to the Nova Scotia outcomes. You can also find an archive of past contests
l'and solutions hosted on the CEMC website. Many teachers use these old contests for mathematical enrich-

: cused on specific topics or outcomes. This allows a more focused enrichment activity by exploring the out-
| comes you’re working on in class to a deeper level. The problem set generator can be found at https://
| cemc2.math.uwaterloo.ca/contest/PSG/school/index.php.

I
I
I
I
I
| ment. A recent feature added to CEMC'’s website is the ability to mine this archive to create problem sets fo- |
I
I
I
I
I
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https://www.youcubed.org/resource/data-talks/
https://www.youcubed.org/wp-content/uploads/2020/09/HandWashing.pdf
https://mathathome.mathlearningcenter.org/
https://mathathome.mathlearningcenter.org/activity/1222
https://cemc2.math.uwaterloo.ca/contest/PSG/school/index.php
https://cemc2.math.uwaterloo.ca/contest/PSG/school/index.php
https://flowingdata.com/2020/02/18/most-often-missed-areas-while-washing-hands/

|l n Memori am

:I n Memory of PRreean&dwards ghssed awey®n August

:let 2020. He was an exceptional educator and a loving father. Preman
|
|

: active with the Black Educators Association Summer Camp. In recent years,

taught mathematics and statistics for many years in HRCE schools and was

: he was the Executive Staff Officer Member Services at the Nova Scotia Teach- &
:ers Union. His warm smile and positive personality will be greatly missed.

|
| Below are notes from two of Preman’s former students:

@ NI 9RRE y2l( 2yte OFNBR lo02d8 at
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KSe ySSRSR t221Ay3 2dz FQN@KAaaaKBﬂﬂblbﬁﬁéaﬂ
a LIS &-%Ginfceay Jr. |

|
|
‘al GK 6la Ftglea tA1S {LFyAaK G2 YS dzyyof DNIRS wmy

AdzNB L dzyRSNHG22R ¢KIFdG 68 ééNJé R2Ay3 Ay Ottt aal Iy
| A1 S
|
|
|
|

~

m<

2
)‘.«

6‘(‘0'

02dzi YF1Ay3 adzaNB L ¢l a &adz00SaatdzZ Ay ¢Chavn®i

|
|
|
|
| «
1a
|
|
|
|
|
|
|
:Thomas, Auburn High class of 2009
|

:C ongr at o thasSt Feamcis Xavier University Certificate in Elementary Mathematics Pedagogy Program South

: Shore Cohort who completed their program in Spring 2020: Jenna Bailey, Kelly Banks, Christina Bower, Sarah Haughn,

: Hilary Huskilson, Jennifer Langford, Kristen Lawlor, Dianna MacDonald, Lauren Nunn, Amanda Pashkoski, Monique Ros-
: signol, Jacqueline Sanford, Julie Eliz Silmarie, Chera Smith, Jennifer Stead, Morgan Vale Wolf, Catherine Wamboldt,

 Lynn Wyatt-Reichheld.

|
IC ongr at o thaStira May’s University Certificate in Mathematical Sciences 2020 graduates: Richard Barry,

IAmanda Campbell, Tessa Crewe, Neil Fisher, Conor Fudge, Stephen Gardner, Janet Heppell, Amanda LeBlanc, Danielle
| Marchand, Michelle Salah Khattar, Amanda Welburn.

| 'Con g r at to Brad Pembesgton on his recent appointment as Mathematics Consultant with the Annapolis Valley
: Regional Centre for Education (AVRCE). Brad previously served as a Mentor/Coach and classroom teacher with AVRCE.

: He has served on the Provincial Mathematics Team for many years and is a regular presenter at the MTA Conference.

|
: Congr at t Ciraly Ferguson, the new Coordinator of Mathematics for the Chignecto Central Regional Centre

: for Education (CCRCE). Cindy is taking over for Darlene MacKeen Hudson who recently retired. Darlene was a long serv-
ling member of the Provincial Mathematics Team. She was also a past MTA Executive member and was an integral part
| of the team during her tenure.Be st  \H ysuhfetige adventures Darlene!

|

:C ongr at to Antoinedarjsura who recently retired from his position as Mathematics Assessment Coordinator

: with EECD. Antoine previously served as a classroom teacher, Math/Science consultant with CSAP and French immer-

: sion Math/Science consultant with EECD. All the best in your retirement Antoine!
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https://www.arbormemorial.ca/atlantic-dartmouth/obituaries/preman-jeyaretnam-edwards/54459/
https://www.arbormemorial.ca/atlantic-dartmouth/obituaries/preman-jeyaretnam-edwards/54459/

News from Consei |l scol air e
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| Cette année marque le 25° anniversaire du CSAP. Nous, au

: Conseil scolaire acadien provincial, croyons que l'intégra-
:tion de pratiques d’enseignement gagnantes, spécifiques
: et uniformes en numératie est essentielle pour que les

: éléves développent leur plein potentiel. Nous croyons aus- e

| si que la participation active des enseignants et des éléves
: est au ceeur des réussites. Le développement profession-

B Kl
: nel offert et 'accompagnement des enseignants per- Consel I SCO l a I re
' mettent d’appuyer I'apprentissage d’habiletés en numé- acadien provincial

ratie.

: Le développement professionnel et I'accompagnement

. s 1 . des liens a des activités d’apprentissage intéres-
| des enseignants ont été deux éléments tres importants T PP g
[

I durant la période de confinement. L’équipe mathématique santes;

|

| du CSAP a recu plusieurs demandes des enseignants pour T des jeux mathématiques;
| . L. )

| des ressources et des outils numériques afin de leur per-

| 1 des concours de mathématiques.
| mettre de mieux appuyer les éléves. Méme s'il y existe un

:tr‘es grand nombre de ressources et d’outils, le défi était Ce site de numératie répond a plusieurs besoins des ensei-

 de savoir comment accéder & ces ressources et ces outils ~ 8Nants et nous espérons qu’il deviendra un premier point

. e .
| sans avoir acces a leur salle de classe. Pour traiter ce prob- d’entrée pour rechercher et obtenir différents outils et

: leme, I'équipe a créé un site web pour faciliter les acces ~ ressources pour appuyer I'enseignement des mathe-

aux ressources en numératie. Ici, ces derniers ont été or- ~ Matiques a tous les niveaux.

| ganisés et entreposés sous différentes catégories pour Méme si I'année a commencé différemment, nous voulons
: permettre un acces plus facile pour nos enseignants. D’au-  prendre cette occasion pour féliciter tous les éléves et
:tres themes mathématiques qui se trouvent sur le site tous les enseignants pour leur flexibilité face aux nouvelles
I'sont: réalités. Sans vos efforts et votre collaboration, il sera im-

. , . , , .
1 documents d’appui a 'enseignement et a la pla- possible d’assurer la mise en ceuvre d’une éducation de

nification en en fonction des RAS; premiere qualité!

les bonnes pratiques pédagogiques;

1 lutilisation du matériel de manipulation;

=

Find us on FOLLOW US ON

Facebook

https://Iwww.facebook . com/novascotiaMTA https:/twitter com/MTA NS
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https://www.facebook.com/novascotiaMTA
https://twitter.com/MTA_NS
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The beginning of a new school year typically brings great
excitement for students eager to re-connect with friends
and for teachers eager to implement new learning ac-
quired from summer learning and professional develop-
ment. This fall is no exception with a return to in-class in-
struction and the possibilities for integrating technology in
the classroom as a result of the shift to online learning last
spring. Fortunately, there are many resources available to
heighten learners’ experiences in the mathematics class-
room. These virtual manipulatives and interactive tools
support students as they shift from concrete, hands-on
materials toward a representational mode of thinking.
They also provide an important scaffold for students as
they explore new ways to show their mathematical think-
ing.

It is critical for students to have hands-on experiences in
mathematics. NCSM also remind teachers that, “In order
to develop every student’s mathematical proficiency, lead-
ers and teachers must systematically integrate the use of
concrete and virtual manipulatives into classroom instruc-
tion at all grade levels” (NCSM, 2013). Dr. Kristopher J.
Childs reiterates this when he states, “Every child should
have their own set of manipulatives” (Childs, 2019) to ex-
plore and represent mathematical concepts for them-
selves. The following selected resources put these manipu-
latives into students’ hands online to support their learn-
ing in the virtual classroom.

Concreteness Fadi

ng

Virtual manipulatives provide support for students who
have experienced concrete materials to demonstrate their
mathematical thinking and are ready to move explicitly
and gradually to a more abstract representation. The ben-
efits of concreteness fading are well-documented (Bruner,
1966; Fyfe, 2014). Significantly, virtual manipulatives help
students establish memorable images that will assist them

I rt ual

in the shift to the abstract or symbolic notation of mathe-
matics.

My choices for virtual manipulatives and online activities
include the following websites: Didax.com, GeoGebra.org,
Mathies.ca, Mathigon.org, Mathsbot.com, Mathlearn-
ingcenter.org, Mathplayground.com, and ToyTheater.com.
They are easy to access online at home or school for ex-
ploration, representation, modeling, reinforcement, and
reasoning. Along with the sharing of student-created visu-
als through apps like Jamboard or screenshots and Flipgrid
videos, the virtual manipulatives engage students in math
talk with peers, teachers, parents and guardians as they
play online games and explore concepts together. For a
wide selection of problem solving activities for the lower
and upper elementary mathematics classroom and for
those activities included below visit www.nrich.maths.org.

Wh a3t

the buzz?

After a description of each resource, | offer feedback from
pre-service teachers at StFX along with comments from
my own two teenagers at home. Their hands-on review of
the websites prompted feedback in the form of benefits
and challenges for teachers and students who might
choose to develop a set of virtual manipulatives this fall.

Games of Chance

In my class, | make a selection of games of chance availa-
ble to reinforce quantity sense, build logical reasoning and
promote strategic thinking. With simple materials like R 2 {
Odzo S&a > ydzYo SNJ Ourferffsdah intbraftR
with peers in short games of chance where often simple
rules belie the inherent complexity of the game.

a &tudentszfall’ 51 Nd-
faced number cubes or ‘spin’ uniquely designed spinners

For example,in. dzA f R

to generate random digits that they use to form numbers
and represent place value. In5 2 § & (NFICM)Fstudents
play a version of tic-tac-toe while building confidence in

subitizing numbers.
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https://twitter.com/Mathinmind
http://www.nrich.maths.org
https://nrich.maths.org/7337
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Wha&t the buzz?

A strength of using online dot or number cubes and spin-
ners is that the student can pick the number of sides need-
ed for an activity from 4-sided to 20-sided. There are cool
sound effects for each roll or spin and the application cal-
culates the totals. This was also noted as a disadvantage as
it takes away the student’s use of mental math strategies
to calculate after each roll or spin.

Di dax. com

Didax provides very simple
and straightforward manipu-
latives that are also very life-
like and easy to use. For ex-

ample,the! Y A UE wéBedZR/I

the preferred choice by students as they were easy to click

and drag on the screen to build towers. An activity like |
2gf ANRICHT rhigitimiake use of the Unifix cubes,

for example, to represent the number of fruit in the bowl.

Wha&t the buzz?

Instructions and activities for the virtual manipulatives are
provided; however, there is no writing tool or pen includ-
ed in the application. This is the only website included
here with ads for commercial shopping embedded on-
screen.

GeoGebra.org

GeeGebra

teachers, now offers an increasingly popular site for ele-

GeoGebra, already well-
known to many secondary

mentary teachers to use. Here you will find a variety of
tools to visualize rational numbers or play with basic facts.
A{ lj dzI NJool &lldwk f&r &reative geometric design as
4 | & -dzliIBCH) using a selection of three different
color tiles. Activities and visual representations are orga-

nized by level and topic and are great for mini-lessons or
student-led explanations. Teachers may also access the

t ual Mani pul at ves

GeoGebra Classroom and set up their own learning space
for their students.

Wha&t the buzz?

Students were impressed at the wide variety of activities
and excellent tools available. A writing tool is usually in-
cluded with the manipulatives. Teachers found it difficult
at times to find the manipulative they were looking for
and a suitable activity for their students. More time to fa-
miliarize themselves with this vast website would be help-
ful. A GeoGebra Classroom could offer an alternative to

online tools directly.
Mat hi es

the Google Classroom for teachers who want to use the
a%hles were
developed by

the Ontario

Association of Mathematics Educators (OAME) for use in

wlhon ehactivmis s

the classroom. Fully bilingual in English and French, they

include many popular manipulatives such as open b dzY 6 S NJ

[ A yhSt&@an be configured to suit students’ needs and
wSft I a2 yibdshow measiirdd lengths for whole num-
bers, decimals or fractions. Students may use the rods eas-

ily to represent solutions to pattern problems suchas/ dzA 1t

4 Sy | A NB(NR{CH) dzhopsferiithe number line to vis-
ualize their operation sense as they explore number rela-
tionships. The flexiblew S 1 S ypMEfion shows these
relationships clearly and transitions students to operation

facts with simple click and drag motion.

Wha&t the buzz?

Students appreciated the availability of Mathies across all
devices and were excited to see them work wonderfully

well as a way to represent spatial problems suchas ¢ K NE8 phones. Short, how-to videos in English or French in-

cluded with the applications provided familiarity and com-
fort to teachers along with the printable resources. Alt-
hough connected to the Ontario curriculum outcomes,
teachers found strong parallels in the NS curriculum. The
writing tool and text box features allowed students and
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https://www.didax.com/math/virtual-manipulatives.html
https://nrich.maths.org/218
https://nrich.maths.org/218
https://www.geogebra.org/
https://nrich.maths.org/177
https://nrich.maths.org/177
https://mathies.ca/learningTools.php#gsc.tab=0
https://nrich.maths.org/13
https://nrich.maths.org/13
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teachers an opportunity to annotate their work. Consider-
able choice of colour and sizing allowed for visual differen-
tiation and customization to suit more students’ needs. At
present, some applications require flash player to run the
games; however, after December, this will be removed to
increase universal access for all.

Mat hi

gon.org

Polypad, from Mathigon, offers rich con-
tent and visually appealing virtual ma-

ing tools enable students to annotate
their work and teachers to comment directly on screen. As
well, a variety of resources enrich students’ appreciation
of mathematics. For example, in a timeline of mathematics
the story of mathematics comes alive with a diverse repre-
sentation of mathematicians from across cultures and his-
tory.

Wha&t t he buzz?

Teachers found Mathigon most suitable for upper elemen-
tary and secondary students. While intuitive, the site pro-
vides minimal instructions for the manipulatives. Devel-
oped in the UK, Mathigon focuses on a UK curriculum with
strong connections to the NS curriculum. The introduction
to mathematicians and their significant contributions in
mathematics history helps make cultural connections for
learners and humanizes the content.

Mat hsbot. com

Also from the UK, Mathsbot was developed by Jonathan
Hall to meet the needs of teachers not only for virtual ma-
nipulatives but also for tools, questions, and lesson start-
ers. A5 2 Y Aappcation allows students to manipulate
blocks to find solutions for5 2 Y A V 2 (NRICHIZANNI
b dzY 6 S NJ pCoMdes¥l&avisualization of number re-
lationships. An interactive and flexible| dzy’ RNB R A
DS 206 2akdNR NJ a 2grv&Sstudenfszhoice in how
they may represent operation sense and spatial sense. The

t ual Mani pul atves i

| 2 dzy 8 Y groviflesa@iique representation of number
line work and helps students build quantity sense.

Wha&t the buzz?

Teachers and students were impressed with the wide

choice of manipulatives and the growing body of tools as

new applications are frequently added. Popular ¢ -8 A RS R
O 2 dzy dndENKBS v S a(alsd Kn@wv@ds Base-ten

blocks) allow for flexibility and adaptability with an intui-

tive interface and a choice of backgrounds, colours, writing

nipulatives includingt I § S NJ/, ¢ & fytao(, ind random generators to facilitate use. Teachers
NI,V 8y G2 Yahdyi NS & DrawA noted an additional Hundreds Chart from the UK, { LJt | {i

{_|j_dzlrégdires Flash), which offers interaction and great
sound effects and demonstrates skip counting, pattern
making, adding, and subtracting.

Mat hl earningcenter. ~"~

For tools to help students build quantity
sense, the Math Learning Center is a rich
site. The¢ Sy C dppliddtio@helps stu-

ar

dents with counting strategies and visualizing operations

such as ‘groups of’ counters in multiplication. Unique re-

sources likethet | Nb I f t NBnue®d G&A yER SN
Ol 0 dzf I Mdp sthdentdIxdalize quantity differently

and develop mathematical discourse.

Wha&t the buzz?

Teachers and students enjoyed these applications on all

Apple and Chrome devices. The popularD S 2 0 25 bINWR
available on IPhone making geometry tasks likeL YV 8 A RS ¢
Iy 3 (NESCH) virtually possible. Teachers liked the shar-

ing possibilities through Google Classroom with a simple

link button. Writing and drawing tools as well as text boxes

are available with each manipulative. Without much in-

struction, students need to know about the concrete ma-
nipulatives first before trying the virtual models.

Mat h

{ lj dzt
The Math Playground offers strong activities to build spa-

tial sense with students. ¢ | Yy 3 NddY &

pNIAayground. com
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https://mathigon.org/polypad
https://mathsbot.com/#Manipulatives
https://nrich.maths.org/146
https://www.primarygames.co.uk/pg2/splat/splatsq100.html
https://www.primarygames.co.uk/pg2/splat/splatsq100.html
https://www.mathlearningcenter.org/apps
https://nrich.maths.org/5648
https://nrich.maths.org/5648
https://www.mathplayground.com/
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/ dzo S t S NfBrkdSpla, h&lénge students to ma-  sources for hands-on exploration. These selections help
nipulate two- and three-dimensional objects in a similar students transition easily from fully concrete experiences
fashion to Steve Wyborney’s/ dzo S/ 2 V #h&dNA | imtRe fade-to-face mathematics classroom to visual repre-

Wha&dt the buzz? sentation and more abstract models of mathematical

thinking in an online, virtual environment. With new ways

Teachers and students find this site very fun and engaging. ¢ thinking about online learning emerging at a steady

The activities, designed for play-based learning, are orga- pace, teachers can feel confident in finding a place for

nized by grade level and topic. The essential skills and con-  hese virtual manipulatives in whatever environment they

nections to Common Core Curriculum guide teachers in work in, the physical or virtual classroom, or a blended

selecting appropriate activities. Sharing is encouraged version of the two.

through Google Classroom with quick connection to teach-

, Please share your online experiences using virtual manipu-
ers’ classrooms.

latives with the community of mathematics educators in

ToyTheater.com NS. What are your favorites? What challenges have you

FYRE The Toy Theater website offers a faced? What are some a-ha moments for you and your
® .'_ great choice of math games, activi-  students? You can find me on Twitter @mathinmind.
= ties, and virtual manipulatives for
M,IHEH‘T,E!,:‘ students and teachers. Clear instruc-

tions are given with suggested activi- References

ties to explore the manipulative further. Thea I 1 S ¢ Bufiner, J. S. (1966). Toward a theory of instruction. Cam-
D I Y, for example, helps students develop mental skills in  bridge: Belknap.

an engaging format while providing access to the b dzY o de\l%s K.J. (2020, April 1). 7 Must Have Manipulatives for
[ A% 82Y' 0 SNb dz¥ @ &NJ L S()BI\SLB t dzy Elementary Mathematics Classrooms [Video]. Youtube.

tools. A/ I Y I RA I yool giv@syt&dents access to

appropriate coins and a variety of charts and mats help
students visualize place value concepts. Fyfe, E.R. et al. (2014). Concreteness Fading in Mathe-

https://youtu.be/XrhiSxObUk4

R matics and Science Instruction: A Systematic Review. 9 R dzmt
What the buzz- Ol s2ylf tadOKReBIE WSOASH HcC
Teachers found this site most suitable for the lower ele- National Council of Supervisors of Mathematics (NCSM).

' . _ (2013).L YLINR Ay 3 { (GdzRSy i ! OKA SO
met curriculum outcomes in these grades while some ' AAy 3. al )/AALJde o84 GAGK [ fF

tools, for examplethe CNJ Oa 2 Y K RSOA Y I Kl\/{"%ﬁeylead%rghlp brg IS auNAMLia
could be useful in the upper elementary classroom. Stu-

mentary classroom (Primary to Grade 3). Many activities

dents enjoyed the play-based learning approach although
the timed games added stress to activities and caused
more errors.

Hands Online

This was a brief overview of readily available, favorite re-
sources and a few puzzles to get started using online re-
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For my colleagues not familiar with the concept, a
“Flipped Classroom” is one which flips or exchanges
where students take notes and where they do prac-
tice. Content delivery happens outside of class time
and face-to-face contact time is used for practice and
discussion. Thinking about how often students in my
Math courses would tell me that they stopped part-
way through their homework because they got
“stuck” on a problem, | decided to give this instruc-
tional strategy a go in 2014. Since then | have used it
in several different courses, including what | felt was
a well-refined and fully flipped Calculus course.
Which means that as | was listening to announce-
ments in late March of this year about the fate of the
school year, | thought that | would be ready for re-

mote learning.

| can freely admit that | was wrong. Nothing could
have prepared me for the experience that was re-
mote teaching in Nova Scotia in the spring of

2020. Teaching without any face-to-face interaction
is very, very different from a flipped classroom. But
the intersection of two sets of experiences have
taught me several valuable lessons for the 2020-21
school year and the rest of my career.

Lessobo®&1ltry to do

These days it feels like | am just trying to survive from
day to day. | believe that | am a good teacher and |
know that | will always continue to grow as an educa-
tor — but the changes that have happened in our
school communities as a result of public health con-
cerns mean that this year is a radically different expe-
rience from anything | have ever known. In many
ways, it is as though | am starting from scratch with

ng are i
al GK$Blyaidd f ¢ VMSARSNIE / K K

one hand tied behind my back. Because of this, | am
grateful that during the early days of COVID-19, | real-
ly took it to heart that perfectionism can be the ene-
my of good.

In my early days of offering content on the flipped
classroom model, | felt that | had to create everything
that | used from scratch and have it be 100% tailored
to my plans. During remote learning, as | tried to
offer meaningful and often differentiated content for
three different courses (while also parenting a child
who was seriously missing social interactions with her
friends), | realized that | was putting too much of a
burden on myself and this simply wasn’t sustainable.

Sometimes, it makes a lot more sense to use some-
thing another colleague has made and shared so that
| can spend more time with my daughter. Making an
Instagram-worthy practice page doesn’t help me as
much as getting an extra half hour of sleep. During
the days of lockdown and now in the return to face-to
-face teaching, this has also spurred a lot of conversa-
tions with my perfectionist students about finding
balance and being gentle with their expectations of
themselves. It’s a tough lesson to take to heart
though — like my students, | need frequent reminders

i nqt to gat bogged c&ovm by # desiee fo lfe perfect.

And so this year, | give myself fifteen minutes to
reach out to colleagues and search the internet for
the work of other fantastic teaching professionals be-
fore | turn to trying to make something that | feel |
need for a lesson. | shudder to think how much more
time I'd be spending on planning if | hadn’t gotten
into this habit. And it has actually had another unex-
pected benefit — in one of my classes where students
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have demonstrated strong self-management skills, for ble bites for students — in terms of the content, activi-
lessons | will share links to two or three videos from  ties and mental load. In all of the courses that |
different content creators all discussing the same top- teach, | find myself using flipped lessons at times as a
ic, and more than half the class has expressed enjoy- part of this sub-division of our time — especially when
ment of access to multiple explanations which often it is a lesson that | think students will benefit from
harmonize and help clarify ideas. being able to revisit and hear again as often as they
LessoBo#Biitze d like. Then | break those flipped lessons down to be
short readings or video clips so that students can real-

When | was younger and struggling with a significant |y zero in on what make sense and what they need to
challenge, my parents often used to remind me to have clarified.
“eat an elephant one bite at a time.” | thought of this o ] )

) ] While it does make for a bit more planning (thank
often during remote learning. . )

goodness I’'m not creating everything myself!), as we

Prior to COVID, | would generally offer my Calculus  switch from one task to the next the body language
students a single video to cover an entire lesson and  3round the room lets me know that the changes are
my video lessons often ranged from eight to fourteen \orth it. We are finding ways to make the longer
minutes. Since research into flipped classrooms sug-  classes work, and if a student gets overwhelmed, it is
gested a minute of content per grade level, I had felt  easjer for them to tune back in when we make a tran-
quite comfortable with this. But when more external sjtion. And as an added bonus, having content and
stressors were heaped onto everyone involved in the practice broken down this way makes it easier for stu-
process, when internet service was not always relia-  dents to do targeted review and will hopefully offer

ble, and when students had to try to fit in lessons me more flexibility in the future with shorter class
around when they had a turn with a device —long les- sjzes or a curriculum re-design.

sons no longer made sense.
LessoB8td#8ents need to

struggl e

During remote learning, | generally tried to break
down content into the smallest pieces possible so
that it was easier for students to pick up where they ~ One of the biggest advantages of a flipped classroom
had left off and to re-tread something that didn’t is how this approach naturally emphasizes the im-

make sense. What | discovered was that they found ~ Portance of practice as a part of the learning process.
it far more appealing to have a larger number of small Year after year, the majority of my Calculus students
tasks than to have one or two larger tasks. Now that | Would report doing at least twice as many practice

am back in my classroom, | keep coming back to this problems as they had done under the traditional
idea in my planning. model in prior math courses. The sheer volume of

o practice played a big part of their successes. And be-
My students and | are all adjusting to hours-long clas- . ] )
] ] ing able to access support as they practiced was im-
ses, so | am trying to break class down into managea-
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portant, too. But | realized in the spring of 2020 just
how important it was for students to be able to liter-
ally see their peers also being challenged.

While many of my students kept in touch with class-
mates during the lockdown, they got the sanitized
social media version of everyone else’s experi-

ence. They didn’t see the practice and effort that was
put in before something became “easy”. When they
felt stuck, they could no longer just look around to
seeing other puzzled faces and hands in the air and
get the affirmation that feeling challenged was nor-
mal. As the weeks passed, many lost the ability to
persist and rise to a challenge. Of course, there were
a lot of factors at play, but | have thought a lot since
then about how a social environment affects a stu-
dent’s perceptions of and reactions to difficult tasks.

Now that | am back in my classroom, | am spending
time trying to normalize being challenged. My favour-
ite check-in question as we transition from one task
to another is “What did you find challenging

about ... ?” and | find it rewarding to see how many
students who choose to pass nodding their heads or
looking relieved when a classmate mentions what
they found hard. They need to know that they are not
alone, that it is normal to find math difficult some-

Car ol Ni ckel o

yn

Final Thoughts

| remember speaking in front of a group of my teach-
ing peers about my experiences offering Calculus on
the flipped classroom model, and how someone
raised a concern about teachers being replaced by
computers. Having lived through remote learning, |
can safely say that | will never again worry about this:
teaching and learning rely on the human relation-
ships.

Ultimately, relationships form the underlying theme
of each of the lesson I've shared here. Whether it is
your relationship with yourself and the grace to ac-
cept imperfections, your relationship with your stu-
dents influencing how you adapt your lessons to the
realities of this school year, or nurturing the relation-
ships between students to help them better under-
stand productive struggle — relationships are at the
root of everything we do. In fairness, this is old news.
But as we adapt to so many changes in our teaching
practice this year, | think it is perhaps valuable to re-
member that there is still a lot that we can do to nur-
ture and deepen the relationships that sustain and
support us as teachers.

/' P NRefey A& | NBIdA | NI LIRBaSyY
' 3a20Al o2y lyydzdft / 2yFSNBYyOS
YFGKSYlFraOa Ay [/ w/ 9 FT2N AAED
CtALIISR /fFaaNer2yY Y2RStf F2NJ

times — and that they can make choices that will help
ease that difficulty. More than ever before, | am ac-
tively encouraging and investing in a culture of resili-
ency and persistence so that my classroom can be a
place where students will hopefully grow to believe in
the value of productive struggle.
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My passion for mathematics education was sparked once |
had kids of my own, leading to a profound interest in
teaching for understanding and the development of stu-
dent thinking and reasoning. This is framed around the
role playful mathematics has in uncovering a sense of
wonder, belief and beauty. As an educator, my work is
predicated on the belief that all learners have mathemati-
cal experiences that need to be honoured, and using these
experiences will help to leverage new learning opportuni-
ties for our students. Central to my teaching practice is the
role problem solving plays in learning mathematics. By

Nkal GK /2FOKZ ,2N] wS3IAzy 54

5

structure is similar to a Number Talk. Students are provid-
ed with an image, often composed of a larger figure, such
as a quadrilateral or triangle, with several smaller shapes
embedded into the larger figure. A section or several sec-
tions are shaded or coloured, and the teacher asks, “What
fraction is shaded?”

learning to solve problems and by learning i K NB dz3 K LJN

f Sy az2t gAay3azr adadzRSyda | NB 3 y dzY' S NP dz
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But it’s more than that. | believe we need to provide stu-
dents with opportunities to solve meaningful problems
that are accessible to all learners, and to engage with stu-
dents in mathematics challenges that have multiple entry
points, a low floor and a high ceiling. These problems lend
themselves to natural differentiation where all students
are able to access the problem at their level and experi-
ence success, they allow for varying facets of mathematics
and give students meaningful and enjoyable contexts so
they can make sense of, and mathematize their world.

For me, Fraction Talks have been a mainstay in my class as
a means of engaging with students in meaningful mathe-
matics conversations by providing them with opportunities
to see the relationships between the visual parts of a
whole to numerical fractions. The premise of Fraction
Talks is built around meaningful conversations and collab-
oration between students, and between students and
teachers. These two principles guide the types questions,
hints and/or extensions teachers give, and support the
delivery and facilitation of each activity. One common

Students then develop an answer supported with reason-
ing. For the prompt from above, one student reasoned, &L

aLX AG Fff GKS RAGSNBY(d akKl LIS
YEye 2F GKIFG &aKFLS O02dzx R YI 1
YIE1Ay3 GKFG ydzYoSNI 6KS RSy 2y
aKFRSR &KI LIS 61 a | YAEGdNB 72
GNALFYy3IESS a2 L GdzNYSR MKy Ay
G2 aSmic dé

Based on the direction and depth of the conversation, this
routine often evolves into full lessons as they provide
meaningful opportunities to assess student thinking and
understanding; two guiding principles that frame my as-
sessment practices. This is grounded in the belief that as-
sessment should be framed through the lens of supporting
learning through a developmental continuum/trajectory,
and incorporating Fraction Talks as part of regular class-
room routine supports this belief.
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https://www.dcp.edu.gov.on.ca/en/
http://fractiontalks.com/
https://mathforlove.com/lesson/number-talks/
https://twitter.com/JRappaport27
http://thementoree.com/

Fracton Tal ks by Jordan Rappaport
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Being an educator is an incredibly rewarding and demand- learning experiences in this way will reduce the impact on
ing career. These demands were compounded when we families through their own ability to access the learning,
came to a complete halt, and pivoted to Emergency Dis- which could be technology-based, their own experience
tance Learning in what could best be described as an in- and comfort, or a myriad of other scenarios to consider for
creasingly complex and evolving set of circumstances, not families.

to mention balancing that with the inequities that exist for . . .
In a recent article addressing emergency remote math in-

students and families. As we transitioned into Emergency struction, James Tanton states that as math educators, our

Distance Learning, | very quickly learned that staying con- role under an Emergency Distance Learning model is to

nected and feeling a sense of connection was the most - . . .
invite students into mathematics conversations, no more,

important thing for students and families. As a parent my- no less

self, | realized that when crafting learning opportunities for

students through a distance learning model, it wasn’t just 1 Nis continues to resonate with me as ongoing communi-

students | was planning for. | needed to strongly consider ~ c@tion and collaboration between and with students and

and be respectful of the various home dynamics and the P James Tanton @iamesianton - 9 Jun
. . .. . ':':" :3:‘ Lavabl :
manner in which families were and are able to navigate - oy
these challenging circumstances. @ Jordan Rappaport & /Rappapor 27 -9 s

@jamestanton posted that our focus right now should be to engage Ssin
conversations around math...this rezlly resonated anad informed how |
sequenced oppertunities for Ss,.here we have samples of @FractionTalks

challenging constraints. For instance, students and families that will evolve into broader conve’s based on current conceptions

Many of us have found ourselves working under new and

not having reliable internet access, difficulties for parents
and caregivers navigating new or unfamiliar online
platforms or students and families not having access to
technology. In my context, this also meant balancing my
commitment and responsibilities to families and students,
while at the same time managing the learning and social-
emotional well-being of my own children, ages 11, 9 and 4.
| believe that under this model, whether synchronous,

asynchronous or a blend of the two, now more than ever,

learning experiences for students need to be framed so g . .
families is always important, but never as important as we

they are contextual, meaningful and impactful. Developing began teaching remotely. Using this as my guiding princi-

Mathematics Teachers Association >¥< N ST U

Nova Scotia Teachers Union

Nova Scota Mat hematcs Teachers Associaton

Have you visited the NS MTA website recently? This is your source for information on the NS MTA conference, NCTM
conferences and resources including math websites, enrichment, math contests and past issues of this newsletter.
Check it out at http://mta.nstu.ca/
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ple, | set out to craft a framework for mathematics learn-
ing grounded in solving meaningful problems, the big ideas
and the development of student reasoning.

Supporting all students and families by intentionally se-
lecting and sequencing problems, puzzles and challenges,
where all students had points of entry and opportunities
to experience success served as my driving force to invite
all students into meaningful mathematics conversations.
So it only seemed natural to continue using Fraction Talks
as part of my teaching framework as we shifted to Emer-
gency Distance Learning.

My approach continues to involve crafting learning experi-
ences for students grounded in the principles of numbers
and operations, patterns and relationships, and geometry
and measurement. By teaching and learning mathematics
through a relational approach, students are provided with
opportunities to naturally uncover the relationships that
exist between Fractions, Algebraic Reasoning, Proportional
Reasoning and Spatial Reasoning.

As educators, our role is to inspire, guide and facilitate
learning opportunities. This is conditional on building a
nurturing environment where learners actively look for,
and engage in finding multiple strategies for solving mean-
ingful problems. This not only empowers students to ex-
plore alternatives and develops confident, cognitive math-
ematical risk takers, it invites students to think about
mathematics, to take risks, and to persevere.

Using these pillars as my framework for sequencing learn-
ing, | scaffolded instruction through the use of weekly
Choice Boards composed of activities, challenges, puzzles
and tasks supporting the development of mathematical
reasoning. Although these were implemented while teach-
ing remotely, the structure and essence of the learning
supports teaching face-to-face, through distance learning
or through a hybrid model. In my context, remote teaching
and learning was first done through an asynchronous mod-
el, which definitely provided for a unique set of challenges,
particularly around keeping the conversations meaningful

Jordan Rappaport

and ongoing. While | drew from the research and work of
mathematics educators, such as Peter Liljedahl, Sunil
Singh, Kyle Pearce and Jon Orr, it was the structure of
Fraction Talks that remained consistent as | planned for
and scaffolded learning for students.

Every Friday, | would record instructions for students, with
each activity as the backdrop to support the visual repre-
sentations of each Choice Board. These would be uploaded
onto our class online platform each Sunday leading in-

to the week. | believe this helped to support parents and
caregivers in planning out their week, and supported stu-
dents in mapping out their learning for each week, as well
as serving as means for students to ask questions before
engaging in the work. From week to week, students were
provided with an image, with a section or sections shaded.
Or they would be provided with two images, such as the
one below from Carla Dawson, and would be asked,
“Which shape is 1/4 coloured in? How do you know?”

Which shape is 1/4 coloured in?
How do you know?

Students developed responses supported with reasoning,
and often used a Google Form to share their thinking.

Or students were provided with a large figure made up of
various quadrilaterals and triangles. Here the challenge
was to determine what fraction of the shape appears to be
shaded.

Students would often send a video of the mathematical
work that led to their solution, which truly made their
thinking come alive.
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Or students were shown a star made up of several smaller

triangles, and were asked, “How many triangles do you
see in the star... how can you be sure?”

Sometimes these conversations didn’t have any words at
all, but they could be the most revealing in terms of stu-
dent thinking and mathematical reasoning.

These would often evolve into really rich discussions
online, where students began posing their own questions
to problems they wanted to solve, for instance, “what is

Jordan Rappaport

the fractional value of each triangle?”

As we enter into a new school year, the commitment of
educators to students, families and each other will help us
navigate through these challenging times. From these
evolving set of circumstances come many opportunities to
continue to be innovative and evolve our practice.

By teaching mathematics through a relational approach,
we provide opportunities for students and families to have
meaningful conversations that are ongoing and impactful,
that uncover key mathematics principles, and support the
development of reasoning through ongoing communica-
tion and dialogue. As so eloquently stated in his book
Math Recess: Playful Learning in An Age of Disruption,
Sunil Singh notes that “math and children need time and
space; time for wondering and space for wondering.”
When we engage students in playful and meaningful
mathematics supporting the development of reasoning,
everyone has a seat at the table.

2020 OCTOBER 29
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Esti-mysteries are a math routine created by Steve Wy-
borny (@SteveWyborney). He has shared many of exam-

ples of this routine on his website. An esti-mystery uses
an image to invite students to make an estimate. After an
initial estimate, clues appear which help students narrow
down the possible set of answers and refine their esti-
mates. Most of the esti-mysteries that Steve has created
are aimed at elementary students and ask them to esti-
mate a collection of discrete objects. This engaging rou-
tine can also be adapted and used with secondary stu-
dents.

Metric Measur ement

In Nova Scotia, measurement outcomes are included in all
grade 10 math courses as well as Math at Work 12 and
Math Essentials 12.

While brainstorming with a Math at Work 10 teacher, we
decided that an esti-mystery might be an engaging way to
get students to think about different units of measure-
ment while at the same time giving them some bench-
marks for a variety of different units.

The first esti-mystery we gave students was a basic one
from Steve Wyborney where students estimate the num-
ber of objects in a clear glass. A good practice esti-mystery
might be something like “Return of the Erasers”.

The answer is measured to the nearest Clue #4
tenth of a cantimatre.
Cue #2 Clue #5
The answer is less than 20 cm,
Clue #3 Clue #6

| created several esti-mysteries using Google slides. The
first esti-mystery | created asks students to estimate the

| 2yadsg GF yisz

length of a pencil. Since I'm using these with high school
students, the types of clues that are given can include vo-
cabulary terms that you might not use with younger stu-
dents. It allows a place to include a review of some terms
that they may not have heard in a while (e.g. prime and
composite).

Clue 71
The answer is measured to the nearest
hundredth of a kilogram.

How much does this bunch
of bananas weigh?

Clue #2
The answer i greater than 500 grams.

Clue #3
The hundredths digit in the answer is

|
|
|
|
|
|
|
|
[
even. |
|
|
[
|
|
|
|
[
|

None of the digits in the answer are
prime.

Clue #5

Clue #6

The second esti-mystery | created was for the weight of a
bunch of bananas. In this activity, students try to guess the
weight to the nearest hundredth of a kilogram.

These could easily be changed to create esti-mysteries for
imperial units. Once you have one as a template, creating
new esti-mysteries doesn’t take much time. Just some in-
spiration and creativity to make up some clues. Here is a
list of links to the esti-mysteries I've created:

Length of a Pencil (centimeters)

Weight of a Bunch of Bananas (kilograms)

= —a =

Length of a Bank of Lockers (meters)

T Weight of a Pumpkin (kilograms)

Andrew Stadel's Estimation180 website is a great source of
inspiration for these types of measurement esti-mysteries.
For example, | used the image from Day 55, the capacity of
a cylindrical vase, to quickly create an esti-mystery for ca-
pacity in litres.

| encourage you to give these a try with students in your
own class. Better yet, create your own or challenge stu-
dents to create them. | think you’ll find that they are a
worthwhile mathematics routine.
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https://twitter.com/JRappaport27
https://twitter.com/SteveWyborney
https://stevewyborney.com/2018/11/esti-mysteries-estimation-meets-math-mysteries/
https://stevewyborney.com/wp-content/uploads/2019/09/Esti-Mystery-51.310-The-Return-of-the-Erasers.pptx
https://docs.google.com/presentation/d/1qcQqb7bzU8cN6JYh71T9FkK26bD8yghbNTHYam7NTpk/edit?usp=sharing
https://docs.google.com/presentation/d/1J_bX2jEJn-A2CX8pcOo1YZExeoKVYRgkvIO8KCoOs60/edit?usp=sharing
https://docs.google.com/presentation/d/1nGcWg4KXkMBbd-6ecAjt0lYvwcRm4S2Y3fYFbf2O1zo/edit?usp=sharing
https://docs.google.com/presentation/d/1k2Ft70vzmYYDVaakZsZK15ZEx0pwsgMeGiVJMH9vTSk/edit?usp=sharing
https://estimation180.com/

Fractons Can

A lot of people have strong feelings about fractions. As a
passionate teacher determined to do the best possible job
for her students, | had strong feelings about fractions

too. Negative feelings. Dread. Despair. Exhaustion. Failure.
When | could sense the fraction unit approaching in our
yearly plan the nervous, negative feelings heightened and |
would beat them down with renewed determination - |
can do this! I am a problem solver! | will figure this

out! Fractions can be fun! But somewhere, in that mara-
thon of a unit, my best practices would break down. Stu-
dents didn’t come with the necessary prerequisites. | had
too many levels in my class. | was running out of time. |
would resort to repetitive practicing of procedures...the
hallmark of the “l do, we do, you do” teacher. Steeped in
unproductive beliefs and literally the worst, most desper-
ate action that only an ill-informed educator (or one out of
time, options, and ideas) would choose. There had to be a
better way! | am proud to say that after a mere decade (or
two, but who's counting?) | have found it. If you are that
teacher that thought you finally had fractions figured out,
only to be crushed by the complete lack of understanding
shown by students on a summative assessment, read

on! This article is for you!

The change in my practice came with good old fashioned
reflection. This was not working. This was not the

way. What did | really want my students to be able to

do? Demonstrate the grade level outcomes - sure! But
what else? As math teachers we have broader goals. We
want students to have number sense; be flexible and effi-
cient in their thinking and methods. We want students to
be able to estimate and determine if an answer is reasona-
ble. Can they prove their solutions and find errors of rea-
soning in the work of others? Can they solve interesting
and novel problems and enjoy and take satisfaction in the
process? We are trying to build mathematicians here - not
rule followers!

So what is this magic formula? (Well it’s not a formula). |
have three things that | do.

Be
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Fun?
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1. Engage students in conversations with fraction
squares. Oh wait...that’s one thing!

My discovery grew out of my two great loves as a teacher
of mathematics. Playing with math and listening to kids. By
playing with math I’'m talking about challenges, puzzles,
games, manipulatives, patterns and artwork. And listening
to kids? Well that’s what you do when you are not looking
for one specific answer. When you are listening, your goal
is to understand. It’s not just to acknowledge that correct
response or a pause as you wait your turn to direct the
conversation back to your pre-determined purpose. The
moment | saw the connections, witnessed the passionate
arguments, and reflected on the multiple entry points and
proofs that were possible with fraction squares, they
moved from the dessert, to the main course.

Here’s how to start.

Break out the tangrams. Play. Make a cat. Make a
hat. Here’s a spot with lots of puzzles to try: https://
www.tangram-channel.com/. This is usually an area of

math that showcases the strengths of a different group of
students - let them savour it! Make a square. Talk about
the pieces. If the square is one whole, how could we name
the other pieces? How can we be sure? Don’t show. Listen.
Teach students how to listen by asking those that share
some follow up or clarifying questions. Model how to build
on someone’s idea by naming the person and restating
their contribution. Confirm with them that you shared
their words as intended. Ask if anyone thought of it anoth-
er way. Do not rush. Do some more puzzles. Play. Make a
right triangle, a hexagon, a frog. Ask if different shapes can
have the same fraction name? Why? How can we be

sure? Hold the pieces. Line them up. Compare them. Let
the students sit with the ideas. Talk about it. Write about
it. Let it marinate. Talk about the relationships to other
pieces. You'll see some magic start to happen. Students
will say things like, “Half of a fourth is an eighth” and “two
one eighths make one fourth”. They’ll do this without

you. These will be their words. Their understanding. Stay
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https://twitter.com/joann_sandford
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out of their way - let them chat. Be less helpful.

Figure 1 shows a typical tangram square. You might ask
students, “If the entire set of tangrams represents one

C

Figure 1: A typical tangram square
whole, name the pieces with fractions.”
Sample student responses:

1 & KS
g2dzft R Gl 1S F2dzNJ LIASOSa
i KAlY@ A &

T & KS

GKFG aAT S 62 dzERSEDR O3S NI
T da@ ftaz 2yS SAIKIK

T 2 dzNIBES H
T /Fy RAGSNBY(G akKlLSa KI

G SaBsSK
Extend the traditional tangrams to include other fraction
squares. My favourite pictures to examine next come from
Fulton and Lombard’s Tangram Fractions, part of their
publication{ A YLJX & DNXBI i 9 E LJvg NI
advice? Go slow. Discuss one a day or every other day as a

warm-up leading up to your fraction unit. Maximize the
discussions, the proving, the connections. Use prompts
like, “Convince me that...” to put the focus on the proof

un? By JoAnn Sand

and away from finding the answer. Help students craft
their arguments. Work on clear, precise language. (See
Fig. 2)

Using the image in figure 2, students can name each piece

Figure 2: Ask Students to Wonder Aloud

LA SHEABL @ g6t &R dNT KCNIGhENGCyss2ed provg things they notice. | might

wagegiog 0413 ogks lfethe i o & 7 o055

and 2 c’s are the same space as a, d, and e all togeth-

LASGEAE 8g6E SRIK Ker? é}-lg\AM:QIS be}Srové‘Eﬁa%ﬁtﬁe fractions?” And an-

g‘tlyer,STh@ sfﬁr% c;f 2%’5, a, e, and d look like a familiar frac-

that fractional amount?

Wieen yaug s@idegty-bag &r agoppr one, ang they willygg
to http://fractiontalks.com/. Here you will find fractions

squares as well as other shapes, and lessons, and connec-
tions. Some have colour and are primed for an obvious
prompt. Others look like a super fun colouring sheet
\Aéhgygj'der}\tswigh[g bse (jSr\e(cge%tol\ligl%tjlr to certain
specifications of colour first and analyze later. | often copy
a square into a paint program and fill it with colour to use
as a low entry warmup where all students can engage with
the picture at their own level while hearing and verifying

the contributions of others. (See Fig. 3) Other great activi-

f o

g K2t
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https://matematik.borgholm.se/Dokument/TanGram.pdf
http://fractiontalks.com/

Fractons Can Be Fun? By JoAnn Sandfo
| 2yaydzSR FNRY LI 3IS Hnoodod

ties that use fraction squares from fractiontalks.com in- ty...maybe it’s the cool down. Wrapping your mind around
clude a clothesline activity created and described here by  big, new ideas is not the work of a three week unit. Make
Erick Lee, and another | crafted called Two Truths & A Lie  time to play. Time to colour. Time to discuss and argue and

(Fraction Edition). (See example, Fig. 4) prove and clarify. Spend less time talking and more time

listening. When you start listening you might hear the
things that | started hearing, and you don’t want to miss
these comments!

“I used to be afraid of fractions - but now | get it!”
“l wasn’t good at math until this year!”

“I like when we can hold math in our hands - it helps it
make sense.”

“I like hearing the different ways people think about

Figure 3 - An image from fractiontalks.com things.

FracTion sauares

There will come a point when we start to formalize what

Read all three statements about the picture.
Identify the lie!

we notice, and know to be true, with symbolic representa-
tions. This comes naturally. Instead of recording a stu-
dent’s idea in words that “this area is one eighth because
one eighth is half of one fourth”, | record that idea sym-
bolically: %4 +2=% or %ox%="% or % +%="% |might
ask which statement matches their thinking and why? We

discuss what operations mean and how they are connect-

Selectthe lie:

5
The r=d and green together cover — of the space.
8
A
The red spacs is E less than the green.

The green space iz l mare than the red.
8

Figure 4 - Two Truths and a Lie

ed. Pure magic.

While some students may abandon pictures later when
their symbolic representations become more automatic
and efficient, | have noticed that the computational errors

that | used to see so frequently are greatly dimin-
ished. Students are better at predicting reasonable solu-
tions since they have a picture in their minds of what frac-

tions look like and what happens when we operate with | just needed more time to think about it - now | can do

fractions. it]”
The moral of this story is: Fractions CAN be fun! But “I couldn’t figure out why multiplication could make the
please...make time. | start weeks before the official frac- answer smaller but now | see it.”

tion unit. On a Friday afternoon we might play with tan- o
] Isn’t this why we all became teachers?
grams as a reward class. Set it up as fun and prove that
you are right! Then give small but regular doses. Maybe Fractions A Rdn. Knowing you can help students believe

you look at the fraction square as a warm-up activi- that too? Absolutely priceless.
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https://pbbmath.weebly.com/blog/fraction-talks-clothesline
https://pbbmath.weebly.com/blog/fraction-talks-clothesline
https://docs.google.com/presentation/d/1_FKz-pnlS9TA26JsqaoHcyddRUrGZ_fhGDuQI57jNmI/edit?usp=sharing
https://docs.google.com/presentation/d/1_FKz-pnlS9TA26JsqaoHcyddRUrGZ_fhGDuQI57jNmI/edit?usp=sharing

: place a star, you can eliminate all the squares that immediately surround it, and when you place the second star in a
: row, column, or bolded region you can eliminate all the remaining cells in that grouping as well. For a short tutorial on
: how to play, visit Krazydad’s tutorial.

: Try the two Star Battles puzzles below from the Krazydad.com website (https://krazydad.com/twonottouch/) or down-
: load the Star Battles Go app for iOS.

These puzzles, also knownas¢ ¢ 2 b 2 {iare ¢irRildz Ruguru puzzles with very simple rules. Each row, column
I and bolded region must contain exactly two stars. The stars can't touch each other, not even diagonally. So when you

Adventures I n Logic and Reaso

Batl e Puzzl es

#1

#2

Star Battle Puzzles reprinted with permission from Jim Bumgardner.

Spl i

2018 KRAZYDAD.COM ©2018 KRAZYDAD.COM

t t hhese numbers |1 nto t

Whi ch number would you put

12

( )
Thi nkXabout
9 What other numbers fit in each of your groups?
\_

1
q What are some numbers that don’t fit in either

‘9

group?

What if there were three groups?

( 1  Canyou find a different way to split the original
1 numbers into two groups?
1
.

Source: mathsteachercircles.org.au
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https://krazydad.com/suguru/
https://krazydad.com/twonottouch/intro_tutorial/
https://krazydad.com/twonottouch/
https://apps.apple.com/us/app/star-battle-go-logic-puzzles/id1494377962
https://twitter.com/MathsCirclesOz/status/1308730995256958977
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Below are the current members of the NS MTA Executive. The membership and the positions of the
executive change each year at the Annual General Meeting held at the MTA Provincial Conference
(The MTA provincial conference is on the fourth Friday in October of each year).

Name Positon Cont act

Zeno MacDonald President zgmacdonald@nstu.ca
Erick Lee Vice-President/Communications eplee@nstu.ca

Joe MacDonald Past President jamacdonald@nstu.ca
David MacFarlane Treasurer sdmacfarlane@nstu.ca
Anne Pentecost Secretary adgrenier@nstu.ca
Jennifer Courish Member-at-Large Chignecto courishjl@nstu.ca
Kimberley McCarron Member-at-Large Cape Breton kamccarron@nstu.ca
Maureen Maclnnis Member-at-Large Halifax mjmacinnis@nstu.ca

Speci al Projects

The MTA strives to give back to its membership by making funding available for special projects developed by class-
room teachers. If you have an innovative math education project taking place in your classroom(s), MTA may be able to
offer some financial assistance to help develop the project. Information on funding can be obtained by contacting any
member of the Executive.

Cal | f or Contri butons

We ar e bet &athehaticy Mattdrsethie MTA newsletter, is looking for a variety of contributions from ele-
mentary and secondary teachers, math mentors and coaches, math support teachers and others who are interested in

the teaching and learning of mathematics. Please consider sharing a favorite lesson or activity, a reflection or blog post,
a book or technology review, or another work of interest to mathematics teachers in Nova Scotia and beyond. Sharing

your ideas and reflections with other teachers is a great way to contribute to a vibrant and dynamic community of

mathematics educators in our province.
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The MTA Newsletter is published by the NSTU for the Mathematics Teachers Association, Erick L¢

The opinions expressed are not necessarily those of the Editor, the NSTU, or the MTA.
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