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Hands-on Maths

Developed by Australian teachers and maths leaders in classrooms




About Top Ten



Ten years of development in schools




The best way to start any planning is using diagnostic strategy-focused and
growth mindset assessments.

If instead of starting with assessment, you commence a unit using the
recommended content for your year level from the curriculum/syllabus, it is
very likely that you will not be teaching based on students’ points-of-need,
nor addressing developmental gaps. These gaps become insurmountable
obstacles during the unit. This often leads to teachers resorting to rote-based
methods in desperation, as students cannot grapple with content that they
are not developmentally ready for, without having mastered the preceding
skills and strategies first.

It is iImperative to first focus on any rungs missing from students’ numerical
staircase — see Whole-School Strategies Staircase). The assessments will
highlight these and where your main cohort of students should begin, as well
as extension and support needs.



O Instead of planning 5 maths sessions every week, plan 3 open-ended

tasks that could easily be double sessions or repeated two or even
three times. All of our lessons are infended to be doubles, repeating
twice at least!

Add a new hook or change the type of materials (from counters to
buttons). Alternatively, repeat the same task with two levels of
extending prompts planned, designed for students who earn these
‘upgraded/extra challenge’ versions of the task, as they show
readiness.

The second session is often when the best growth is achieved -
students know how to record and how to use the materials. This
means that students can focus all their efforts on the mathematics of
the task, forming a strong understanding of the underlying concepts
and patterns they see from repeated use of the materials. The second
session is when most of the magic happens — so if the first session goes
well, but students need more time, or would benefit from more
practice, repeat, repeat. If anything, we should feel guilty about
moving on too quickly, not about repeating rich tasks.
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We always tell graduate teachers, when you need to teach a concept
and you're not sure how, instead of searching the internet for a

worksheet, search the maths cupboard for a material.




Materials-based maths is harder to manage and will always look messier and noisier
than worksheet-based maths (despite that it will be working noise). Maths is not

independent reading, it will never be silent!l However, with a solid bank of classroom

procedures, it can actually involve less preparation. Most importantly, one materials-
based session is worth 100 worksheets.




Set up an example desk showing
students how you want all materials
to look -~ don’t use an interactive
example, use an actual desk with
the real materials. This way, there is
no transfer of instructions from
screen to real-life - students can
literally see the real-life version of
the set-up they are being asked to
recreate. As you set up that desk,
show students where they will be
collecting the materials.

Put tubs of the materials in the four
corners of the room to avoid traffic
jams (or make a half-half collection
area for girls v. boys). This way, if
students forget, they know to just go
to one of the corners and can
always check back to see how your
example desk looks.

Always make your example desk the actual desk of
one of your support pairs, but vary this between a few
support students so they still practise setting up at least
every second session.




Always set up desks before the modelling for that lesson (prior to the fishbowl). This
way, once students have participated in the modelling, they will be able to return to
their desks already set up. If you do the modelling, then set up the desks, students
can be overwhelmed by receiving and having to act on both instructions at once.
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Put your place value blocks in easy-to-
collect tubs or build mesh bags of mini ‘place

Place value block

collection stations value banks’ that contain 1 thousand, 12
or pre-counied sets hundreds, 12 tens and 12 ones.
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“Clear the desks”




Always set up desks, then model in a fishbowl

This reduces working memory issues, as students only
need to deal with one set of instructions at a time.




Tip Three:
Fishbowl model it

(use a demonstration desk)




O If students will be working at their desks,
the task should be modelled at a desk. This
is called the ‘fishbowl,” where students
gather around a group desk (some sitting
and others standing) to form a fishbowl-like
structure to listen, participate and question.
Students are then expected to get to work
within one minute of the conclusion of the
fishbowl.

O Sometimes, particularly for P/K/R, students
may be working as part of a whole-class
circle for most of the session, with their own
workbooks (photos to follow).

O If students will be working on the front
whiteboard, the task should be modelled on
the front whiteboard - basically never!




Set spots if
heeded, but
always for
support
students




For a partner game, always fishbowl it with a student pariner so students can
see it how actually looks in action. In the process, model fair play, pariner
manners and also get a sense of how the modelling is going with one of your
students. Always record, in the same way you expect students to record their
work, as part of the fishbowl, and ask your pariner to record too.




For Prep/Kindergarten and Grade 1, another common set up is a whole-class circle, with students
recording within this as a highly-guided intfroduction to concepts. Extension students sit on one side
together, and can be extended within the whole-class circle, or shifted to a nearby desk when ready for
independent practice. Support students sit close to the teacher and all students receive lots of teacher
feedback as they work. The materials from the whole-class circle are then closely maiched by the
students’ materials at their desks (for example, as shown above, giant skateboards to mini skateboards).



Partner etiquette



* Mostly, students will be working with partners and sometimes
independently too. The recommended set-up for each session is
under the materials list for that lesson. Independent work is
important to ensure students can learn particular concepis at their
owh pace, without being rushed by a partner who is getfing it
quicker. However, partner dialogue and peer-practice is also an
integral part of building understanding and reasoning. When
groups increase in size (to 3 or 4 students), some students do more
of the work and some do less, just like in group work for adults! We
want every student to do as much thinking as possible, so a mix of
pariner-based and independent work is ideal.

Maths buddies




 We recommend like-ability partners for the majority of sessions. This
does not mean separate tables for support, mids and extensions,
because that creates behaviour management issues. It instead involves
a mixture of abilities on the one group table, but where each pair is
like-ability. This way, mids can see what extension students are doing
and work hard to be able to earn this upgraded challenge too.

 This also ensures that students can be extended and supported as pairs,
without an extension student becoming frustrated by the content not
being challenging enough when they work with a support partner, and
without a support student drowning or simply learning to copy their
extension partner without thinking.

Maths buddies




 For this reason, it is often easiest to set up regular maths buddies.
These should be students who are similar in ability and work well
together (not besties who distract each other, not sworn enemies).
This reduces the time-wasting of allocating partners at the start of
every session — if we have set reading groups, why don’t we have
set maths buddies too? We would never waste time making new
reading groups at the start of every literacy session.

» Buddies are best arranged to complement each other, for
example, one is good with oral reasoning and showing working,
the other is good with using materials to solve problems.

Maths buddies




Even though primary school maths is a material-based beast, there
should still be student recording involved in almost every session. The

templates in each folder maich the lesson’s materials and make it easy
for students to record by removing literacy barriers.




In the fishbowl, use a mini whiteboard to show students how the recording that
matches their work with the materials should look on paper, but also show
students how it should look in an actual book. This reduces the transfer difficulty
- students don’t have to guess how it should look in their books - they can see it.



Show the
recording in
a student
workbook
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Sample of a desk set up in prep - the lesson was about all
the ways to make 6 (partitioning) so the counters were pre-
counted with 6 in each cup. The teacher asked the
extension students to collect two cups, partitioning 12.
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Another
example of
recording
while using
the materials

Subtraction
squish




By Grade 2, where the
same example lesson from
the previous slides can be
used for fishbowl fractions,
students start mostly
recording in their
workbooks without
templates. Like the use of
the materials, the recording
is carefully and deliberately
modelled as part of the
whole-class fishbowl.

Maths book
recording
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By grade 3/4, there are
virtually no templates as
students record in their
books. Books are ruled
up with headings at the
same time as the desk
set-up (often girls set up
desks, boys set up books,
then switch to further
reduce traffic jams). Both
desks and books are set
up before the whole-
class fishbowl.

Maths book
recording
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Maths book
record
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Assessments




Extension and support within the same context

(low floor, high ceiling)



Warm-ups, including number talks
and fluency games, are part of the
lesson structure and occur before
the main part of the session. Warm-
ups should generally be kept
consistent all week, starting on a
Monday and continuing until
Friday, or Friday the following week
if beneficial. This means students
can get straight to work for maths
as soon as they enter, while the
teacher takes the roll if needed.
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Often, warm-ups can be used to consolidate and Sanda

spiral-revise previous units, or to front-load
challenging concepts. This sequence is included in
each unit and in the recommended year level
timing overviews.
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Engaging Hooks




The hook for a lesson on multiplication
(creating equal groups on your surfboards) -
a real-life surf dogs contestl



https://www.youtube.com/watch?v=tDOM-U7uStM&t=1s

Extension and Support
within the same contexi



10 facts
Mid-range grade 1 student




Extending prompts (extension) are included
throughout all lessons. Often, extension is more
manageable by keeping the materials and lesson
context the same or similar. For example, while
other students were developing their 10 facts, the
students who already knew these off-by-heart were
applying them to create 20, 30 and 40 facts.
Extension students started to notice patterns and, at
this point, were then asked to break the number into
3 parts using the colours, for example, with 30 as 8 +
12 + 10. A further extension was ready, relating to
partitioning 100. In this way, the teacher has a few
levelled extensions pre-planned and ready-to-go.
Extension students generally start on the first
extension without having to ‘complete’ the first part
of the session if it does not value-add to them.

Super hero party

20, 30 and 40 facts -
extension grade 1 students




Make the numbers smaller, for example, if the
class is partitioning 6, they may still need to learn
to partition 4. Repeat the same lesson focus
(partitioning 4) many times, just with different
materials, while the class may be using these
materials to partition higher numbers.

Use 3-dot dice to reduce the size of the
numbers, for example, rolling two 3-dot dice to
decide what to put into their addition
machines.

For division, allocate them numbers like 12, 16 or
18 fo mostly avoid remainders.

Make the numbers bigger, or require them to
break the number into 3 parts, or make the
numbers decimals.

Upgrade the dice — use 10-sided, 20-sided or
place value tens dice. For example, for fact
families, apply their understandings to create 2-
or 3-digit fact families by rolling these larger
dice. During this Fact Families Unit 7, extension
stfudents use coins to create decimal fact
families and, while most of the class is using
dominoes to create whole number fact
families, they use these to create fraction fact
families.

For division, use numbers that involve
remainders.

Examples of how to extend and support a lesson



Model your fishbowl example in their workbook  Record it multiple ways, for example, @
so a worked example is at the top of their page mulfiplication as:
(support students rarely have the strategy of 5+5+5+5=20
referencing the whiteboard). 4x5=20
4 carriages with 5 animals in each, makes 20
Record it using the supporting template, which  altogether
removes literacy barriers and closely matches Record the matching division, 20 + 4 =5 in
the materials for that session. each
Show these extensions in the fishbowl, so that
For example, for fractions, just start by recording some mid-range students can attempt it too,
‘out of’ sentences using pre-sliced ‘out of’ strips  when ready.
from the unit’s folder.
For fractions, as well as recording them as
numbers and in worded form, compare their
size using a greater/less than sign and decide
whether they are more or less than half.

Examples of how to extend and support a lesson
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The mathematical vocabulary relevant to each session is highlighted in the second line (below the learning

intention). Often, this will include cross-content vocabulary. For example, during this fraction creatures lesson in
prep, the pompoms were not referred to as balls, they were called spheres and it was pointed out to students
that most balls (soccer balls, basketballs) are spheres. Shape and angles vocabulary, in particular, can be
incorporated during many number-focused lessons. Ask students to repeat/chorus these words as a class to
practise saying them, then encourage students to use them to their partner and to you throughout the lesson.
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Keep a class numeracy reflection book, which is
also a great way to remember what worked well
each year! If students don’t need them, retain a few
students’ books each year as another easy way to
recall sessions that worked well. Send the reflection
book home for students to read with parents.



The teaching does not just occur at the start of the lesson, it occurs the whole way through -
questioning, assisting, providing positive feedback, roaming to identify extension and support needs

(not just for extension and support students, but for all). The power of high-floor, low-ceiling lessons is
that your middle cohort can now fluidly become extension students (attempting the extending prompt)
EVERY LESSON if they show understanding and work hard - and they notice this pretty quickly!




Accordingly, it is important that the teacher does not get ‘stuck’ with one
particular student or group. If the teacher does not need to regularly check-in
with and assist all students, it generally means the task is not set at their zone
of proximal development - it is just a fluency task, rather than an
understanding/reasoning/problem-solving lesson.




So, if there are odd numbers, give one student a teddy bear to play with
— you cannot get stuck because all students (including extension
students) should need you at some point during the session. This is tfrue
formative assessment - it happens minute-by-minute.




If a lesson is working, continue it for two or three sessions. If students are engaged and it is hitting
an identified point-of-need on the pre-assessment, with levelled extensions for those who need

these, why stop just due to the bell? Depth is more important than speed-based surface-level
topic coverage, which just creates gaps and no retention. When students build mastery, they

retain from year-to-year and they don’t ‘forget’.




Give it the time
it deserves

It's good for students to feel
challenged and like they are
struggling - that’'s what learning
looks like. At first, some students
may say they miss worksheets,
because they have become
accustomed to maths providing
the instant satisfaction of a
straightforward problem with a
nearly instantly discernible
answer. However, Australia’s
best mathematician recently
struggled for 8 years to solve a
problem, attempting it in
different ways for days on end,
then changing strategies, and
attempting it again.

If you're not
struggling,

)
VOU @ ROT
learning.

When you are struggling, your brain is
growing!
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High expectations regarding both students’ work ethic and the presentation of students’
work are integral. Without solid student relationships, behaviour management and a
classroom culture of hard work, very little can be achieved. These mid-range preps in term 2
have exceptional digit formation, developed as part of consistent practice of digit roads
throughout their first term and a half at school. Likewise, these preps completed two and a
half pages of additions in the half-hour of partner practice time, and that was the average of
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the entire class that session. Avoid maths sessions becoming cut-and-paste times, by pre-
slicing any materials that need to be cut, to maximise the skill-based practice time.



If you don't like teaching
maths yet, fake it till you
make it. Pretend it's your
favourite subject.
Sometimes, you may act
so well, you actually trick
yourself for a moment,
and momentum is a
wonderful thing once
you get rolling. A great
maths teacher starts with
one great maths lesson
and goes from there.
Often, all students need
for a lesson to be
exciting and fun is your
enthusiasm.




Thank you for using our
work. We sincerely hope
you find the units useful In
your classrooms.

www.toptenresources.com



