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are we talking about Mathematical
abits of Mind?

hat are Mathematical Habits of Mind?

re you aware of your own MHoM?

ow can we foster MHoM in our students
atter what level we teach?

QUIZ B




you think of when someone refers to:

Mathematical Habits of Mina




PMENA 2011 — Working Group ...
Workshops at BCAMT, CtC, myPITA

2014 Working Group at CMESG in Edmonton

Book Chapter




It’s not new!

Front & centre in the New BC
Mathematics Curriculum

How did it get there?

»




Cuoco, qgldwmﬁ)

“Given the uncertain needs of the next generation of
high school graduates, how do we decide what
mathematics to teach?”

stion the appropriateness of
driven curriculum.

organising the curric %



Cuoco, Goldenbe Mark (1996)

A curriculum organised around habits of
mind tries to close the gap between what the
users and makers of mathematics do and
what they say. ...[It] lets students in on the
process of creating, inventing, conjecturing
and experimenting ... It is a curriculum that
encourages false starts, calculations,
experiments, and special cases. (p. 376)




any others have tried to pin down or elabo
on particular “mathematical habits of mind” (
reference list)

J A number of advisory boards (in the US) have
advocated MHOM as important

> The NCTM Principles and Standards (2000)

ional Research Council Report: Adding It Up (

onference Board of the Mathematical Scie




e By solving mathematical problems, students acquire ways
of thinking, habits of persistence and curiosity, and
confidence in unfamiliar situations that serve them well
outside the mathematics classroom.

Reasoning and proof

* People who reason and think analytically tend to note
patterns, structure, or regularities in both real-world and
athematical situations. They ask if those patterns are
idental or if they occur for a reason. They make anc
igate mathematical conjectures. They develop
e mathematical arguments and proofs.




CESS STANDARDS

ommunication

* When students are challenged to communicate the result
of their thinking to others orally or in writing, they learn to
be clear, convincing, and precise in their use of
mathematical language.

Representations

* When students gain access to mathematical
epresentations and the ideas they express and when the
create representations to capture mathematical
cepts or relationships, they acquire a set of tools t
icantly expand their capacity to model and int
social, and mathematical phenomena.




atical Proficiency

understanding

competence (i.e. problem solving)

reasoning (i.e. logic, reflection, explanati
on)

Productive disposition: habitual inclination to see
mathematics as sensible, useful, and worthwhile,
coupled with a belief in diligence and one’s own

efficacy.




All courses and professional development
experiences for mathematics teachers should
develop the habits of mind of a mathematical

hinker and problem-solver, such as reasoning a
explaining, modeling, seeing structure, and

generalizing. (p. 19)




stion




p-

atical Processes
munication

nections

ntal Mathematics and Estimation




Our New ﬁ rriculum

a focus on developing mathematical habits of
mind and encouraging students to wonder how
mathematicians think and work

at is the Essence?:

helping students appreciate a uniquely
mathematical perspective: how embodying
mathematical ways of thinking and acting
changes how one interprets the world around
them.



dents who have developed mathematics habits of mi
ibit expertise in:

persevering and using mathematics to solve problems in
everyday life

recognizing there are multiple ways to solve a problem

demonstrating respect for diversity in approaches to sol
problems

00sing and using appropriate strategies and tools

»

1g accuracy in problem solving.




broadest interpretation...

hinking about mathematics (and the
orld) the way that mathematicians c




though it’s not a

“They can be gooc




is the product when the following alget
ession is expanded:




~Tendency to look for a quick answer

~Lack of persistence when the answer
isn’t obvious

J Preference for memorisation over
nderstanding

to guess or recall what is expectec

r than engage in the problem
»




demonstrate MHoM when
abitually choose actions
d strategies, pose questions
d display attitudes that are
ODUCTIVE in a
thematical context.

help us understand the
s0lve problems and
N help us create

Attitudes




/many factors does the numbe

25.36




slices of bread are to be toasted unde
he grill can hold two slices at once but ©
side is toasted at a time. It takes 30 seconc
st one side of a piece of bread, 5 seconds to

ece in or take a piece out and 3 seconds to
ace over. What is the shortest time in whic
o slices can be toasted?




¢

riosity

illingness to play with numbers

illingness to take risks
Perseverance, tenacity, determination
onfidence (?)

o of wonder




oticing shapes, patterns

aking comparisons—noticing variance
& invariance

Isualising
Jrganising information efficiently

ing/verifying




tarting with a smaller number or
iImpler case (Specialising—see Mason (2010))

conjectures (Generalising—see Mason (2010))

Etc., etc....See Poly




at am | given? What do | know?
at do | need to find out?
ave | seen something like this before?

hy is this true? What is really going on

have done this differently?
»




o0ose top or bottom row.

e turns choosing a number and
ding it in your row.

ner is the first to obtain a sur







* Noticing quantity and shape

* Making comparisons

* Finding patterns

* Asking mathematical questions




From the Miniﬂﬁgsumentation

Extensive research indicates that for
students to develop mathematical habits
of mind they must encounter and interact
in intentional learning settings. Classroom

design combined with active participation
strategies will enhance student learning,
increase achievement, and factor in the
development of the well-educated citizen.



Affective




Affective




ecome aware: know what to look fo

Recognise and reward mathematical
thinking and habits of mind

Model and help students develop
metacognition

HoM explicitly

pportunities




dents will need opportunities to:

J Discover properties of numbers, shapes,
unctions, ...

J Support their reasoning verbally and in writing
to their peers as well as their teachers

xplore and play, take risks

ect on Actions, Attitudes, Strategies anc
ions that are productive in mathemati
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