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Warm Up - Pick the Odd One Out

Which one is the Odd One Out? Why?
Junior 4

https://pdst.ie/primary/stem/mathematics



https://pdst.ie/primary/stem/mathematics

Acknowledgement of Country

We acknowledge the Wurundjeri people of the Kulin
Nation, as the traditional custodians of the lands on
which we meet today.

We pay respect to Elders past and present, and to all
First Nations people recognising them as the original

and ongoing custodians of this land, which was never
ceded.

We respect our First Nations peoples as the first
teachers of mathematics who continue to teach us by
connecting with, respecting and caring for people and
country.
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Outline for the session

- VTLM 2.0

- Victorian Curriculum 2.0

- What is explicit teaching?

- What is explicit direct instruction?

- Launch, Explore, Summarise experience

- Where is the explicit teaching in Launch, Explore,

Summarise”?



VTLM 2.0

What do you notice?

What do you wonder?

THE
EDUCATIO ORIA
TATE St arant

Department
of Education

Victorian Teaching and Learning Model 2.0

Q

Attention, focus
and regulation

Refers to learning
requiring students’
attention and
involving active
engagement ina
supportive and
responsive learning-
focused environment.

L A

&
Knowledge and
memory

Refers to students
processing new
information in their
working memory,
where they connect
it with existing
knowledge in long-
term memory,
building mental
models that integrate
and organise
knowledge.

&
Retention and
recall

Refers to working
memory being

able to hold a

small amount of
information at once
(cognitive load). If
overloaded, new
knowledge won't be
effectively stored in
long-term memory.

L.

Elements of learning

&

Mastery and
application

Refers to consistent
practice and
retrieval, allowing
students to develop
and demonstrate
mastery by retaining
knowledge and
understanding how
to apply it effectively.

L. A

Elements of teaching

Planning

=%
—)

-

Refers to the collaborative development of whole school teaching and
learning programs that break down and sequence the knowledge to be

taught and assessed. It also refers to the planning required to implement the
curriculum into the classroom and to the school-wide enactment of a multi-
tiered system of supports.

Enabling
learning

i

ORI

Refers to the positive relationships, cultural responsiveness, classroom
expectations and management techniques that teachers establish and use
to foster student self-regulation and self-efficacy, and to create a learning-
focused environment where the development and application of knowledge
drives curiosity and creativity.

Explicit
teaching

Refers to the evidence-based practices that manage the cognitive load
of students, including activating prior knowledge, clearly stating learning
objectives, providing explicit explanations of new knowledge, scaffolding
learning and modelling practice, and using formative assessment and
feedback to monitor progress towards mastery.

Supported
application

Refers to the practices that maximise the consolidation and application of
learning, including revisiting and reviewing knowledge, varying and spacing
practice, organising knowledge and extending and challenging students as
they move to mastery of new factual, conceptual and procedural knowledge.

* Knowledge includes factual, conceptual and procedural knowledge. See AERO (2023), https:/fwww.adresearch.eduau/resources/

how-students-learn-best, p.5



Victorian Curriculum 2.0

Version

Introduction Curriculum

Rationale and Aims Learning In Mathematics Version 2.0 E, Print this page
Structure Learning in Mathematics emphasises the importance of providing opportunities for students to|develop proficiencylin
Learning in Mathematics mathematics. This development of proficiency is achieved in how content is|exp|ored or developec‘ that is, how
Varaion 20 Istudents experience the thinking and doinglof mathematics.

Scope and Sequence Proficiency in Mathematics

Resources The proficiencies of Understanding, Fluency, Reasoning and Problem-solving are embedded in all 6 strands and

D e further the development of increasingly sophisticated knowledge and understanding of mathematical concepts, fluency
b in representations and procedures, and sound mathematical reasoning and problem-solving skills. Proficiency in

S Glossary mathematics enables students to|resgond to familiar and unfamiliar situationsPy employing mathematical processes
tojsolve problems efficiently and to make informed decisiong Proficiency in mathematics also enables students to

|reﬂect on and evaluate approachesl and verify that answers and results are reasonable in the context.




Victorian Curriculum 2.0

Mathematics provides opportunities for students tofapply their mathematical knowledge creatively and efficiently]
Isharpen their sense of discoveryland develop an appreciation of structure. It enables teachers to help students to
become self-motivated, confident learners through|practice, inquiry and active participation in relevant and c:hallenging|

|exgeﬂencesl




Victorian Curriculum 2.0

Aims
Mathematics aims to ensure that students:

« develop useful mathematical and numeracy skills for everyday life and work, as active and critical citizens in a
technological world

» become confident, proficient, effective and adaptive users of mathematics

» become effective communicators of mathematics who canfinvestigate, Jrepresent and interpret situations in their
personal and work Iives,lthink criticallﬂ and|make choices as active, engaged, numerate citizens |

» develop proficiency with mathematical concepts, skills, procedures and processes, and use them to demonstrate
mastery in mathematics as they[pose and solve problemg andith number, algebra, measurement, space,
statistics and probability

» [make connections petween areas of mathematics and apply mathematics to model situations in various fields and
disciplines

» develop a|positive dispositionjtowards mathematics, recognising it as an accessible and useful discipline to study

» appreciate mathematics as a discipline — its history, ideas, problems and applications, aesthetics and philosophy.




How do these headlines impact us?

‘We need to go back to teacher-
back-to-basics literacy and numeracy teaching l e d eXp liCit in Stru Ctio n, : m ath S

transformed a struggling public school

yyyyyyyyy Leducation and parenting reporter Conor Duffy eX e rt
730 Educational Institutions

TRANSFORMIN
=

G
10W-WE-TEACH

. s .\ ‘é s ’
e A, &
- / = » ! .1
Ly ,‘r r
‘ v, B “
: ) ' b -
N N Rote learning adds up to
/ Teaching methods to blame
. R & for poor maths results Proof that direct teaching SUcCcess
. Inadquate teaching methods are the methods are best ’ R— ”
main reason for low maths results in WA is the only jurisdiction to record Rote learning and explicit instruction
Australian students, according to a long-term statistically significant = =
damning new report, as nearly one in . . 15 in student NAPLAN are the key tO Chl]dren master]ng the
three Victorian students fail to meet B et u. on r o =
national standards. scores at both the primary and basics of reading and mathematics, a

secondary levels.

new report reveals.

Schools have been ordered to use this teaching
method. Will staff comply?



What is explicit teaching?

At your tables write a definition of what explicit teaching is.

This can be done individually, with a partner or as a group.

What is explicit direct instruction?

Does this change your definition of explicit teaching?




What are the definitions?

Explicit teaching and explicit direct instruction are terms that often
generate a range of interpretations, making it challenging to pin down
a single, universally accepted definition.

Both approaches are generally associated with clear, structured, and
intentional teaching practices where learning is made visible to
students.

While most definitions of EDI emphasise teacher-led instruction
with a focus on modeling and guided practice, using the term
explicit teaching can broaden the scope to include strategies that

actively engage students in constructing understanding.




Explicit Teaching and

Explicit Direct Instruction
| LESSON DESIGN

Components of an Explicit Direct Instruction (EDI) Lesson

Learning

J Explicit
) Teaching

Feedback Dialogue Objective
Activate Prior
Knowledge
| _ oy Concept
j 'Conngetions Questioning Development  Iemiszasee=

s ki I I 5D Cormrpt Boned sbegn

g wllh prpdin
Lrgasge Matching problessa, ore for

teachers b0 Model wd fer b
Development e

L]
Lo Urnerularieng.

Modeling = Guiding

Planning Modelling Relevance R o mims s
Learning Closure « mfﬁmmm
Needs

- dataworks
€202 oot Bergaari ]




Launch-Explore-Summarise

A guided, structured, inquiry
approach.

A cyclical model (rather than
linear).




* Introduce ideas that

underpin the concepts N
* Pose the initial problem 2

* Hook students in an
engaging and
meaningful way

Whole class discussion
Outline key learning during the lesson
Extend on the initial learning

Students are actively

exploring mathematical ideas

Teacher becomes a facilitator
Encourage meaningful feedback

and discussions

Teacher thinking about the summary
Teacher is scaffolding

student responses for the summary
Spotlighting student responses to guide
other students

Students and teachers work to solve the

problem

Explicit teaching

Lay the groundwork for future
learning/problems

Teacher to summarise key learning



Example of a Student Led
lesson structure with explicit
teaching within the lesson

Example of an EDI
lesson structure

Gradual Release of
Responsibility
| do

teacher explicitly models and teaches
1rm miodelinn el tieachin
guided practice with students

independent application and practice

. l:. - s
-~ _‘}:")
T -

https://www.thedyslexiaclassroom.com/blog/top-
reason-to-use-an-explicit-instruction-model




Pedagogical considerations

Explicit Direct Student led
Instruction Inquiry




So where is the explicit teaching in a
Launch, Explore, Summarise Lesson?

_et’s try a lesson together and as you experience the
esson, consider when and how explicit teaching could
nappen.




Task:

OBJECTS WITH 12 FACES

#4P% Using small cubes, make some objects that have exactly 12 faces.




B Where in this lesson is the explicit
3 teaching?

e \What opportunities were there for explicit teaching in this
lesson?




Where In this lesson is the explicit
ha?

teacbmi

face, edge and
vertex of a 3D
object so that
we can
articulate the
properties of
many 3D
objects using
correct
mathematical
vocabulary.

SC:

| can define
face, edge and
vertex.

| can create 3D
objects that
have 12 faces.

| can describe
and explain the
properties of a
3D object.

Lland SC
Seque Launch
nce/
Siiz No instructions. Clarify key language. Create
story context - if appropriate.
LI: We are Task:
learning to Objects with 12 faces.
1 identify the

Using small cubes, make some
objects that have exactly 12 faces.

OBJECTS WITH 12 FACES

Wsing small cuhes, make some objects that have exactly 12 faoes

F L! £ T 3 Fol 4 L £

S ol D% gl
L

Anticipated Responses:

- Students will think that each face of
each cube is counted as 1

- misunderstanding that a face is a
continuous flat surface, not individual
surfaces

-double count faces

-leave out the bottom face

-unsure of the language of edge,
vertex/vertices

-blocks half on/half off each other
counting as a face

| assume that students already have
experience with:

- 3D objects

- Creating 3D objects

- Perspective

Create an object with 10 faces.
Count the vertices, count the edges and record.
Make another representation.

Create a table listing the amount of faces, edges and vertices for each
representation. What stays the same, what changes? Why?

Collaborating and problem solving

Using strategies to count and keep track of the amount of
faces/edges/vertices

Using vocabulary to describe the properties of the object

- Miscount of faces

- Same amount of faces, different representation
- Correct use of vocabulary to match properties
- Table of results

- Generalisations

- Is that the only way it can look? Why do you think that?

- Would adding/taking away blocks change the amount of faces? Is
that always true? Why/ why not? Can you check that?

- What directly affects the amount of faces? (Position of the cubes)

- What is a face? Can you use your finger to outline the faces on
your object?

- Are any of the cubes overlapping? How does that affect your
count of faces?

- How many edges does your object have? Can you count them
and describe where they are?

- What is a vertex? Can you point to each vertex on your object?
How many vertices does it have?

What words can be used
to describe the properties
of 3D objects?

How would you explain the
properties of your object to
someone who hasn’t seen
it?

What did you discover
about objects with 12
faces?

Use the correct language
to describe their object:

- Faces

- Edges

- \Vertices

Problem solve to find
multiple solutions.




Where In this lesson is the explicit
teachin

e Learning igention and success criteria

o By outlining what students are expected to learn and how they can demonstrate success, these tools provide a
clear focus for both teaching and learning. They guide instruction, help students monitor their progress, and ensure

that every activity aligns with the intended outcomes, fostering a sense of purpose and direction throughout the

lesson.

e Enabling and extending prompts

o Adjust the experience based on student needs. These prompts ensure every student engages with the task

in a way that best supports their learning progression.
e Spotlighting
o Spotlighting provides 3—4 opportunities throughout the lesson to regroup the class, redirect focus, and deliver
explicit teaching that builds directly on students' work. These moments are pre-planned to align with the
lesson’s learning intentions and success criteria, ensuring that they effectively highlight key strategies, clarify

misconceptions, and reinforce understanding. By centering these discussions around student-generated

examples, spotlighting makes learning relevant and connected to the class's shared experiences.




Where In this lesson is the explicit
teaching?

e Questions to stimulate learning

o These allow for individual or small group moments of explicit teaching, tailored to the students’ current point
of need. They prompt reflection, clarify misconceptions, and direct students to the next stage of learning by

encouraging exploration, reasoning, and connection-making specific to their needs.

e Summarise - Key Questions

o An opportunity to share student work that demonstrates strategies that others can learn from. The teacher selects the work
from students to be the best teaching points and uses it during the summarise phase to consolidate key mathematical ideas.
This phase focuses on making connections between strategies, highlighting efficient or generalizable methods, and ensuring

all students align their understanding with the learning intention and success criteria.




Where would you see these elements in a
Launch, Explore, Summarise lesson?

1 2 3 4 5 6 7
Planning Learning needs Questioning Dialogue Modelling Feedback Connection
Anticipate v v
Launch v v v v
Explore v v v v v v
Summarise v v v v v

Feedback

Dialogue

# Questionin
Explicit g

o WL

Planning Modelling

Learning
Needs



Personal Reflection Time

I USED TO THINK...
NOW I THINK...
I STILL WONDER...

A routine for reflecting on how and
why our thinking has changed...
and what we still wonder.

| used to think..... IUSED"
Now | think.... ;(v —

THINK...

| still wonder.... Wo:,g;;%}_‘




Additional Resources

Teach

How to make numeracy count in the classroom

Click here to listen
to the podcast!

| 1 T P
e e
! ' L (L] ) ! ] ! | | | | ’ ’ upNEng et



https://omny.fm/shows/teach/how-to-make-numeracy-count-in-the-classroom#sharing
https://omny.fm/shows/teach/how-to-make-numeracy-count-in-the-classroom#sharing

TEACHING MATHEMATICS IN VICTORIA

Darvid Mowes, Dapartment of Edession (Wiotoia ), and_Jan Bowden, MAV CED

Sadlly, pelarting instructiceal dabates. seam
tobi indanmminieg teachans’ professional
wxpertisa and right 1o choosa from a warkty
af podayogis that can mest tir sudants”
laarnirey needi. Together with the MAY
Board, | have baan reading widaly 1o seli
wcduzati about the seging of thess debates
and tha reasons why saputabla mathamaties
wcduzation rseanchars are concemnad about
rarming any one instnuctional practics
bt

s part of vy commitenent o gathar and
rafloet exitically on a ranga of prespoctives,
I rscanithy it with Daputy Secratary

D David Howas to discuss our stabe’s
matheenatics achisvernoren data, the need
e gt teachrs waiking i and cut-af
fiald im mathernatics dasirooms, and the
swrategies he balioves can help i daliver
o dgutabke s ecallent cutenims far
all studants. Dawid's insighes Fall ow hara:

The kel of mathwenatics attainmsnt acros
all scheed sectees in Ausrralia, induding
Wictoria, sheuld be amattar of coll ective
focus

Tha 2024 HAPLAN rsdts wors pliasing
1ot antern that in Victodawe did see
tha e numeracy scores ge e (albait
ary arginaly) from the 2023 resuls fer
aars 5 and 7. But this was offset by a dight
deecling intha results for Years 3 and % See
Figunal

The ienprovernant in Voars 5 and 7w
pheasing, sven if it was margieal, becase
it raversed the rend of cither stagnation
araaady deckng in cur numaracy
porfermanca

But one of the maost concerning apscis
afewr current attainenent lavali i
enathernatics raraies, whichis the

4 5 The Msemascal funce

CONT. FROMPAGE 1.

Disards tudanis”
Humseac 2024 2003 2024
Yaur T 4134 3623 35093
Wear 5 4573 4354 4387
Waar T 5455 4811 483.3
Woar 9 5711 5197 5122
Tablp 1 2024 MAP irs {* 2 dafined by kewar paental edlcation amaiam

purfrmancs gap batwasn advantaged and
disadvartazed gudents. See Tabla 1.

Thase chalunges ae notumiague ts Vietars
they are evidert across all prisdictions in
Musaralia. But they am challingas that we in

Wictoria nedd to address

Tha Minter For Education and Depury
Prerviar, the Mor Ban Carrol, recerntly
arwscnrcod revisions to the Victerian
Teaching and Laarming Medel {VTLM).
Thss will harva implicatiors for the
wary rrathmatics s tsght in Victorian
gaverniment schook.

Wil tha revisiors raflect the practices

in teaching mathematics alraady inplice

in ity goverrenant schools, for athars
aignmant with tha revised medal will
reuira ashift in cerant practice. The
rasisad WTLM i s on paga 5, and cam
b derwelcaded celirs.

Tha Ferundaticn of the revised VTLMis
a rdel of foaming becausa an offect
masddal of teacking dupands on a commaen,
avidunca-baded modal of laming.

Tha revvissd WTLM, which has drawn
substantially om ncent sienlas wark

by thvi Aisstealian Education Russanch
Oirgantsation (AERD), sets out four key
akarmants than constituce and erable te
hearring process:

= Anwtion, Fesus and regudatian

*  Keowladge and ey

= Raterticn and recal

= Maspiry and spplication.

It than sats out fous damants of sffactie
teaching.

1 Planning calls ot the inportance of
a whole-schod approschio teaching
ared learsing. This mesan a coll sbeorativae
approach it taken ta developing acommon
teaching and laarning program, aed this

prograim is thn fallswed consstanty by all
neachurs in a schel.

Undaspinnieg this is & basic proposition

what the collective sxpartise of trackwn in

ehsigning a cormmaon teaching and kamirg

appraach is llely ta ba mans afective o

e shudents than multipke prograem

ehsignad by individual raachars working
.

Thiis desis ot diminish tha prefes sianalm
o sapirtise or ageecy of mdividual
wnachers. Bocausn whatovar progeam is
ahivadaped, thirns will always be students
it pithvir liare @1 a guicker o dhower pace
than most o Fthair pears.

This is pracisaly whees tha sepaitise and
aqancy of indwidual inachees is most
ahiuctivoly daployed, in making tha
cnunthis mizns-decsions sach day sbout
whatintsrvantion will best supprt this
particular studant i this specific comeat at
thiis et oL L

2. Enabling laming forsgreurds tha
Pcassary - albek not sulfcint - condition
eif abiactive teaching which is an enabing
lassroom eevvironmant fer learing thar
devalops studants’ capazity for selF
rogdation and supports the devselopmsnt of
sbudern afficacy.

3. Explicitteaching s the key peint of
connection betwess karning and teacking.
Explicit taaching imeclvas collaborative
planving o eeduns tha teacking and
laarning is both effectivaly secuanced
including, for sxarmple. comerata 1o pictorial
o abstract progressions = and paced

1o reduce e risk o f cogritive ovarlead
and consequent confusion amd leaming
frusiration.

Explicit taachieg doas mot mean thing i

o place for inquiry-based learring and
prablern salving.

Additional References
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Rrock a Your -4 cluds in an e -city
sehoed taremvind mna of the conceprual
purity ef mathamatics. Recantly | werked
Fiot o dary s s vkl vaachir at ane of sur
mast dsadvantaged primary scheels. The
daily cnntling lalt included a video bnk that
waplained bwes el thews dinsesions. The
elass and | watchad inincruasing baffsmsnt

| eouldet follow the axplanation and neither
eculd any of the studerns. 5o | switchad

it oFE, browagh all the studants re tha Frone
aftha raam., sat dowe on eevof the small
chairs, andlhad a goat axplaining two
dirnensions ared tees dienersions

& momant, | waes takan back many yasrs
warlier 1o whan | had been a studentina Year
7 enatha bsson and wa bad o e
seena dafinitiors. Whila itwas genstally a
druary task, | vividly recallad tining sver
and avar iy mind the abatract pariie:tion
aftha santanca: A point marks 3 pocition but
has no magniude

brwas @ remandar that mathwmatics &
Beautifidinits corcaptual purity and tha
gtvireg allstudees coeas 1o that beaury
i om0 the great respoensibiities = and
dalights = of scheal education.

Victorian Teaching and Learning Model 2.0

Elements

Tha intreductise of tha revieed VTLM
alisiio s Pab yoinag 1 irnenaciataly and
miraculously lift rumersacy attainmant bevels
norengender a suddan leve of numbers in
avary studon.

Thara ara enher desp ard cormples: ass
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of azcaptarca of bairg 'mo good at eatha’
theoughout our comermrity, assodated
‘rnathe anaia by that & such a bareer to
karring, and long-standing taachar
shonagss in the ansas of machematics ard
sciwnea. But it doss give s an sscalknt
Framsemork 1o snsure that the outstanding
teaching practicss in many of cur schools
baccrns tha teacking practicas used in dl
curscheals.
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https://www.mav.vic.edu.au/Tenant/C0000019/Common%20Denominator%20Term%204%202024%2020241009_high%20res.pdf

Helpful Resources
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Love Maths
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Dr Paul “\

Swan eno P’
Excellence in Mathematics < y



https://www.resolve.edu.au/
https://drpaulswan.com.au/
https://www.lovemaths.me/
http://www.surfmaths.com/
http://www.surfmaths.com/

MAV24

THE MATHEMATICAL
CONFERENCE

ASSOCIATION OF VICTORIA

Sl
E App Download Instructions

’ Step 1: Download the App “Arinex One’ from the App Store or Google Play
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Step 2. Enter Event Code: mav

Step 3: Enter the email you registered with
Step 4: Enter the Passcode you receive via email and click ‘Verify'. Please be sure to check
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