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Mathematics Teacher Noticing

What it is and why it matters
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TRANSFORMING TEACHING
INSPIRING LEARNING

_:7'“:'.'5
Anticipated but not quite there...
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Learning from teaching to improve
teaching requires teachers to
develop the eyes to see, the ears to
hear and the mind to think.

Mathematics Teacher Noticing



Examining teaching practices
IS like taking a snapshot of a
classroom.
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Professional Vision

Mathematics Teacher Noticing
... the process of attending to students’

mathematical ideas, and making sense
of the information to make decisions In ‘ .
: : Attending
an instructional context.
Interpreting
(Jacobs, Lamb, & Philipp, 2010; Mason,
Responding

2002; van Es & Sherin, 2008).
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A set of practices...

Systematic reflection, recognising,
preparing and noticing, and validating with
others

The aim Is to bring to mind a
different way to act.

(Mason, 2002)
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Gaps In researching math
teacher noticing
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An overview of the field

* No specific focus (Star & Strickland, 2008) versus
explicit focus (Levin, Hammer & Coffey, 2009)

« Relationship between the three component skills
(Barnhart & van Es, 2015)

« Generally focused on reflection about lessons and video
clips of lessons

o A few studies looked at lesson planning and lesson
delivery (e.g., Santagata, 2011)

« Predominantly pre-service teachers
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Productive Noticing?

e Not all noticing Is productive
« But what's considered productive?

* |n my study,

* Productive classroom practices that enhance or
promote students’ mathematical reasoning
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Productive Classroom Practices
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—T Undivided attention
{o focus
Heart - tio fee

Listening and responding to
student thinking

Reflecting about

Designing tasks that student thinking

reveal student thinking
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What teachers notice

Is an explicit focus for noticing useful to encourage
more productive noticing, and If so, what kind of
focl can be used?




|
ng

How teachers notice

How do teachers interpret and make sense of
Instructional details that leads to decisions that are
productive with respect to enhancing students’
mathematical reasoning?
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Why teachers notice the way they do

What are, if any, the changes in teachers’
resources (mainly knowledge), orientations, and
goals (ROGs) with respect to teaching for
mathematical reasoning when they begin to notice
more productively?
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A Design-based Research

Data Condensation

Singapore

_ Episode Selection
3 schools: 2 Sec and 1 Pri
36 teachers Thematic AnaIySiS

Lesson Study

Phasel Phases 2 and 3
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Development of the FOCUS Framework

c | Processes of An explicit Focusing
> £ | noticing focus noticing — role
o O of teacher
— @ |Productive pedagogical

S | practices reasoning

y Modified Modified

S | Lesson Lesson Study Lesson Study
S g_ Study Protocol Protocol
» O
A

> Lesson Lesson Lesson

a

Workshop On-the-job Weekly noticing

sessions exercises
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The FOCUS Framework

Focus and Focusing
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An Explicit Focus

e Drawing on the Three Point Framework
(Yang & Ricks, 2012)
— Key Point: Concept
— Difficult Point: Confusion
— Ciritical Point: Course of action or response

e Alignment between the 3 focal points

DIFFICULT CRITICAL

POINT POINT
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Focusing Noticing

 Responding in a way
that aligns the three
focal points Is not
trivial

* Relies on the “making
sense” component

 Pedagogical
reasoning
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DECIDING TO RESPOND

MAKING SENSE OF

ATTENDING TO

COURSE
CONCEPT ONFUSIO OF
ACTION
COURSE
QF
ACTION

Pignming. Dasgn |esson that |
revaals sludents’ thinking |

Teaching: Listen and build da
eludents’ thinking te ovencoms -
students’ confusion

I

|| Rewviewing: Analyse students'
thinking 1o expand 1aachers’ RDGs




‘Bokeh’ — Selective Focus




PROCESSES INVOLVED IN NOTICING
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Identify specifics of the mathematical
concept(s) for the lesson.

|

Recognise what students find difficult
aor confusing abeut the mathematical
concapt.

Analyse why students find the
concept d or confusing.

|

Analyse possible ways to addrass
- studants’ confusion when leaming the
concept.

Develop and Implement a high-level
cognifive demand task fo tarnel
confusion about the

students’
concept.

Design lesson that reveals students’ thinking

PROCESSES INVOLVED IN LEARNING FROM PRACTICE
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Identify students’ understanding of the
concept fram students' responses.

!

Recognise the possible confusion
associated with the concept from
students’ responses,

Analyze students' responses (o
undersiand what they are thinking
about the concept.

I =
Think about questions 1o ask in order

to reveal students’ understanding of
the concapt.

Ask questions targeted at reveal
student thinking about the mn:ahx

Listen and prepare to respond to
student thinking/reasoning.

Listen and build on students’ thinking o promote
mathematical

regsaning
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Describe particular instances of
students’ thinking during lasson.

v

Identify students’ understanding of the
concept from these instances.

!

Recognise pogsible confusion
associated with the concapt in these
instances.

'l

Analyse students’ responses to
understand what they are thinking
about the concept,

Generate new understanding about

haw student think about the concept
from the analyses of these Instancas.

Refing the sk based on this new
underatanding of how students may
think about the concapt.

Analyse students' thinking to expand ROG

PRODUCTIVE PRACTICES FOR MATHEMATICAL REASONING

. Confusion

I Course of action
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A close-up view
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PROCESSES INVOLVED IN NOTICING
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PROCESSES INVOLVED IM MOTICING

TRANSFORMING TEACHING

MAKING SENSE OF ATTENDING TO

TO

Sha noted the imponance of sesing
dacmals and lractions as dilferent
mepresentatiors of the same rambsr,
and idengfied the nofion of place
wluas ag the ey 1o undaraianding
| the procedurs.

| I

Sha recognised thal sbuderts used

arvy digis in the common fracion

represenintion when ey comert
fractions i decimals

Sha analysed and reakissd that

students cid not uncaerstand the

notian of place vakia whan thay
LD&'I'U#M"&.:‘.I.I‘\--EI.M:ITH- =0T e T

| I

She analysed shadents’ mistakas and
re_nau!nm il 8 j'om:a on procecures
without ressaning (&g., simplfying)
may harve confr o shude

confusion over fraction-decimal
CXHIVarEOn,

[ 2ie buill e Rasnidane card-sarmeg
task, and s the rumbais b
[E+- 4] o o targed studanis’
cordusion ower fraction-decimal
corfelraion. She alss realised the
maed for sludants b aficulats hos
thery think abaut fractions and
| tecimals

INSPIRING LEARNING
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A wide-angle view
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She notad hat a few sludents had
prablems with the convarsion of
TEMO o cecmal

l

Sha recognisad sludents might have
Gifficully understanding "placs vake"
and “hundredihg” thir
rasponses of 708"

She corsidansd e possibility that
studants might not see the role of the
decimal point 10 indicate the urit from

e fractional pars
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Sk wanbed (o fisten 1o Swwdant 518
reasnning 4o find oul whal bs was
thirieirsg, in cirdar 8o vary har
axplanation if necassary.

Sha probed Sludent 51's thinking,
and issed the quastion o olhar
Elucants 16 undarstand what thay
wiere thinking about the conoapl

She amcheslraled 8 decusaion b
reveal studenl thinking.

She noted that Student 51 had
prodlams with théy canvesnian of 1/8 o
opcimal

She reoogresed he thought Shat 175 =
(.18 bocauss *they have: the same
digits” from his responses.

Gha canaldnrod the possibily hat
sudania might nol understand place
value, squivakence, and logic
underlyng the comvarsion [change 1o
powne 10 genominator)
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Shia might have recallad Tha kesson
play dore dudng the planring 1o
reveal Siudant S1's understanding of
fraction-dacimal conversian

Sha probed Shudent 51's thinking to
find oot what ha knera and undersiood
aboud the fractan-decimal canverson

T

She crchestrated & discussian o
raveal studart thinking.

B

She described students’ responses o
the task, o.g., pairing stmtegy oo,

!

She roalised that studerts might have
proflems win understanding Mat &
WrEhar can have different
reproserdations.

1

She recogrised gludents sssumed
the same digits in all representations
and might ooy sea equivakant
frac3ons Bs paims.

Sha irtarpratad from ofhar leachars”
dascription and aralyses that
studenls’ pairwise thinking might have
spmagthing to do with how they wors
faughl aguivaiant fractions

She realised that students might had
absbrached tha wiong icad anoul
equivalent Fracons 88 paim only 8t
and the underhing logic in
conveesian, and ks conmaction ta
placs valus may not ba obvicus

Rafine tha ask by ncarporaling &
quick nenvinw of equimilant fractons
Irin tha task ko aveal thair painsiss

Ihnigrg About @quivalan fractions

Design lesson thal reveals sludants’ thinking

Ligtan and build on sludents’ thinking 1o pramoba
rathenatical reasaning.

Ligien and bulld on sludents’ idess during e inbaraction
Lo suppan their aitention Lo the erman in their thinking

Aralyse studenis’ thinking % gain a naw undarstanding of how
studants think about eguraiant fractions, and tha possibie
impaels of this misconcaption.

I Contsion

I Coursn of actor



Key contributions

- Characterise the notion of productive noticing
- The FOCUS Framework

 Extends the investigation of noticing to include
planning (with teaching and reflecting)

« An extensive look at in-service teachers’
noticing

- Productive noticing can potentially expand
teachers’ clusters of ROGs
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Implications for researchers

 Research tool to analyse teacher noticing

e Design considerations for planning
professional development activities to
enhance teachers’ noticing expertise
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Implications for improving practice

 Productive noticing is highly consequential
- Reflection tool

- Has the potential to expand a teacher’s
ROGs (resources, orientations and goals)
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Future Research

Teachers SECTION
NOTICES
Orchestrating
Content

Students

Environment
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