Posing the Problem

The Perfect Selfie
Topics: Geometry, Trigonometry &
Coordinate Geometry
Students are challenged to develop and articulate mathematical
approaches to understanding this spacial problem in context.
Kylie Jenner gives advice on taking the best selfie: "Always try to
position the camera above you and as far away from your face as your
arm will reach." Find as many different ways as you can to
mathematically describe the "perfect selfie" taken by the model above.

th

Year Group: 5 Year
Level: Mixed Ability

The Board Plan

Prior Knowledge &
Posing the Task
10 minutes

Students working on
the problem
10 minutes

Presentation of
Solutions & Ceardaíocht
20 minutes

Summing up &
Reflection
5 minutes

Reflecting on the Lesson
Several of the anticipated responses were attempted by students with most favouring the
use of the coordinated points and Pythagoras’ Theorem. Few measured the angle or length
while the application of trigonometry ratios caused difficulties for students. The important
roll of carefully preparing the students with the appropriate prior knowledge was evident
from the lesson.

Developed by Fiona Friel, Bella Glackin
MDT (Deele College), Síobhan Uí
Shearcaigh and Leanna Ni Bhaoill,
(Pobalscoil Ghaoth Dobhair), with thanks
to the students of Deele College.

Students were engaged, actively learned, became critical thinkers and during the course of
the lesson they became more comfortable giving contributions. Following this lesson
students had a better understanding of links between various strands of the Curriculum.

To download this lesson plan visit www.projectmaths.ie/mc2017
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*Tá an ceardlann seo ar fáil as gaeilge freisin!
Posing the Problem

Developing
Frieda’s Field

Frieda has a triangular field that she wants to
sell to developers. She needs to find its area.

Topics: Algebra & Functions
Students investigate the use of trigonometry to find
the area of a non-right-angled triangle.

Year Group: 5th Year
Level: Leaving Certificate Higher
Flow of the Lesson

Prior Knowledge &
Posing the Task
10 minutes

Students working on
the problem
15 minutes

Presentation of
Solutions & Ceardaíocht
15 minutes

Summing up &
Reflection
5 minutes

Reflecting on the Learning
As teachers involved in Lesson Study, we have had the opportunity to discuss our ideas around this
topic and to learn from our students. Sometimes we can over estimate students’ abilities. While they
understand the concept, their application of certain skills may need more practice once the knowledge
is acquired. It also allowed us to look at the order in which topic fits in to the overall unit and the
manner in which we present prior knowledge. Having been exposed to this type of pedagogy, teachers
are beginning to enjoy exploring topics in this manner. Lesson Study provides a solid foundation for
teachers to make connections between their own previous knowledge and that of other teachers. It
also provides opportunity to encounter possible new content which they learn from their peers through
Meitheal Machnaimh and their students during Ceardaiocht.

Developed by Susan Cribbin, Niamh
Fagan (Plunket College) and Lucy de
Faoite (Gaelchláiste Reachrann) Eimer
Nic an Ri MDT and students from
Plunket’s College, Dublin.

To download this lesson plan visit www.projectmaths.ie/mc2017

Engaging teachers in Lesson Study
Maynooth University, 3rd-4th March 2017

Posing the Task

Tick Tock!

A manufacturer wishes to make a clock using a
triangular sheet of metal. What is the area of the
largest circular clock face that she can make
using the measurements in the diagram below?

Topics: Geometry, Area and
Trigonometry

Given an equilateral triangle students are asked to find the area of its
in-circle in as many ways as possible.

Year Group: 5th Year
Level: Leaving Certificate Higher

Planning the Boardwork

Prior Knowledge &
Posing the Task
10 minutes

Students working on
the problem
15 minutes

Presentation of
Solutions & Ceardaíocht
15 minutes

Summing up &
Reflection
5 minutes

Reflecting on the Lesson
Students’ knowledge of geometry and trigonometry was high but they struggled to
apply it to solve the problem. Students seem to prefer to acquire knowledge from a
teacher instead of investigating their own methods of finding a solution.

Developed by Bernice O’Leary, Declan
Cronin, Eimear White, Margaret Barrett from
Coláiste na Toirbhirte. With thanks to Iris
Graham and the students of Coláiste na
Toirbhirte, Co. Cork.

Once they had found one way to solve the problem some students didn’t
investigate other ways. Students need to experience more thinking for
themselves if they are to become proficient problem solvers.

To download this lesson plan visit www.projectmaths.ie/mc2017
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Posing the Task

What makes a
Parallelogram?

How many ways can you find the
area of the parallelogram without
using a protractor?

Topics: Patterns, algebra & geometry
Students will identify a number of ways to find the area of
parallelograms and hence, identify the properties of parallelograms.

Year Group: 5th Year
Level: Leaving Certificate Ordinary
Flow of the Lesson

Prior Knowledge &
Posing the Tasks
11 minutes

Students working on
the problem
10 minutes

Presentation of
Solutions & Ceardaíocht
24 minutes

Summing up &
Reflection
5 minutes

Reflecting on the Lesson
Students’ most popular primary method was to split the parallelogram into a rectangle and two triangles
which surprised us. However once they began splitting the parallelogram into two triangles by
constructing a diagonal they problem solved the easier approaches much quicker. As students the
lesson required them to appreciate and engage with problem solving multiple ways that engaged them
at a much higher level of understanding and problem solving.

Developed by Katy Barrett, Ann-Marie
Hynes and Kevin Golden MDT with
special thanks to the students of
Larkin CC, Dublin 1

As teachers we found the experience and process of trying to find a suitable problem allowed us to
explore concepts in Maths thoroughly and to really understand and anticipate student misconceptions
and understandings.

To download this lesson plan visit www.projectmaths.ie/mc2017
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Posing the Problem

The Ash
Cloud
Topics: Algebra & Functions

Students apply their knowledge of geometry, coordinate geometry
and algebra to solve this contextualised problem..

Year Group: 5th Year
Level: Leaving Certificate Ordinary

A plane is travelling along the line x – y = 10,
ahead lies a large cloud of ash from a
volcanic eruption that can be represented by
the circle x2 + y2 = 52 (units in km). If it is
unsafe to fly more than 1 km into the cloud,
should the plane alter its course?

Presenting the Students’ Work

Prior Knowledge &
Posing the Task
10 minutes

Students working on
the problems
30 minutes

Presentation of
Solutions & Ceardaíocht
35 minutes

Summing up &
Reflection
5 minutes

Reflecting on the Lesson
Students took a long time to understand the first task. We recommend that more time be spent
explaining this task so that students understand what they are being asked to do. Many students were
reluctant to draw a graph to help them solve the problem. Most students were able to find the point
of intersection of a circle and line. There was a lot of dialogue during the lesson - students enjoyed
discussing the merits of various approaches to solving the problem.

Developed by Lorcan Traynor
(Assumption SS), Aoife O’Connell
(Adamstown CC), Sarah Murrau (St.
Kevin’s College) and Megan Bateman
(Coláiste de hÍde) with thanks to
Philip Brady MDT.

It is very beneficial for students to experience this type of lesson regularly. They benefit from greater
time spent on a topic and often learn more from each other and the variety of approaches they take.

To download this lesson plan visit www.projectmaths.ie/mc2017
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Presenting the Problem

The Centre of
Symmetry of a
Rectangle

Find the centre of symmetry of the
rectangle using as many ways as you can.

Topic: Coordinate Geometry &
Geometry
This problem challenges the students to draw connections between
coordinate geometry, geometry and constructions.

Year Group: 5th Year
Level: Leaving Certificate Ordinary
The Board Plan

Prior Knowledge &
Posing the Task
10 minutes

Students working on
the problem
25 minutes

Presentation of
Solutions & Ceardaíocht
20 minutes

Summing up &
Reflection
5 minutes

Reflecting on the Learning
Students who had studied Technical Graphics at Junior Cert were particularly comfortable with the
solutions that made use of the constructions. Most students made use of a solution that incorporated
coordinate geometry and relatively few went as far as finding the point of intersection of two lines

Developed by Rachel McGuinness, Owen
Doherty and Maurice Harkin with thanks
to Ryan Monagle MDT and the students
from Moville CC, Co. Donegal.

algebraically. Every member of the class was able to come up with some valid solution. The class
enjoyed the interactive element of coming up to the whiteboard to present to their peers.

To download this lesson plan visit www.projectmaths.ie/mc2017

Engaging teachers in Lesson Study
Maynooth University, 3rd-4th March 2017

Presenting the Problem

Seeing through
the Dab
Topic: Geometry & Trigonometry
During this structured problem solving lesson students will use
multiple approaches find the area of a triangle.

Year Group: Transition Year

You are watching a footbal match and you are sitting behind Rihanna
and Drake. Rihanna is dabbing and obstructig your view and there is
a pillar right beside her. Using the information provided, find as
many ways as possible to calculate the area that you are able to see
between her dab and the pillar. Hence, find the area of the pitch
that you are able to see at this stage of he game (your answer will
be an approximation).

Level: Mixed Ability
The Board Plan

Prior Knowledge &
Posing the Task
10 minutes

Students working on
the problem
15 minutes

Presentation of
Solutions & Ceardaíocht
15 minutes

Summing up &
Reflection
5 minutes

Reflecting on the Learning
Once students got over initial shyness, they did become really engaged in
active learning. Having the geometry sets present encouraged thinking that
there might be other solutions.

Developed by Lorraine Cunningham &
Niamh Merrick Loreto CS, Milford, with
Paddy Flood & Bella Glackin MDT,
Deele College, Raphoe, with thanks to
the students from Loreto CS.

Trigonometric ratios caused much confusion. Students were aware of them
but couldn’t apply them correctly.
Through solving this problem using different approaches students learned
the many links between geometry, coordinate geometry, trigonometry and algebra.

To download this lesson plan visit www.projectmaths.ie/mc2017
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Presenting the Task

Enter the
Matrix

What number should replace
the question mark?

Topic: Simultaneous Equations
Solving a multi-variable problem using many methods.

Year Group: Transition Year
Level: Mixed Ability

Flow of the Lesson

Prior Knowledge &
Posing the Task
5 minutes

Students working on
the problem
10 minutes

Presentation of
Solutions & Ceardaíocht
15 minutes

Summing up &
Reflection
5 minutes

Reflecting on the Learning
Over the course of the lesson the students became aware that there were
a few different methods that they could implement to solve the problem.
This was achieved through questioning and a discussion lead by the
teacher. On reflection, If this lesson was to be repeated extra problems
would be used with more than two variables in each equation, making it
harder to solve by trial and error. Thus forcing the students to consider
another method and hopefully allowing the students to arrive at the

Developed by Tommy Lyons and
Siobhan Crowe, with thanks to Liam
Newell MDT and students from Our
Lady’s SS, Templemore.

conclusion that simultaneous equations could be used.

To download this lesson plan visit www.projectmaths.ie/mc2017
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Posing the Problem

Heading for
Trouble?
Topics: Algebra & Functions
This problem will have students explore the intersection of
linear and quadratic functions.

A plane is flying along the line 3x – y = 18.
The edge of restricted air space is defined by
y = x2 -8x +12. For safety reasons the pilot
should not enter restricted air space. If the
plane continues along this line, would you advise
the pilot to change direction? Find as many
ways as you can to answer this question.

Year Group: 5th Year
Level: Leaving Certificate Ordinary

Presenting Students’ Work

Prior Knowledge &
Posing the Task
5 minutes

Students working on
the problem
15 minutes

Presentation of
Solutions & Ceardaíocht
15 minutes

Summing up &
Reflection
5 minutes

Reflecting on the Lesson
Many of the students wanted to be told what method to use. At the beginning they were slow to start
because they were used to being told what to do rather than create a solution themselves. Two of the
students opted immediately for substitution but were unsure about linking their answers to the word problem.
Later during the discussion it occurred to them when they were asked why. Students used the Casio calculator
to generate the values of the quadratic and the line very quickly; they drew a graph and could link it to the
question they were being asked. Some students had poor scales on their graphs which led to them assuming
that the line intersected the curve at only one point. The students were exposed to the idea that a problem
can have more than one solution and to a real-life application of algebra. They did engage in mathematical
discussions and explain ideas to each other and learn from each other. In their review afterwards they said
that they found it more interesting and challenging than usual even though it was initially confusing.

Developed by Cathy Peoples,
Samantha Morton, Emma O’Dell,
Niamh O’Brien, with thanks to Kate
Urell MDT and students from St.
Aidan’s CBS, Dublin 9.

To download this lesson plan visit www.projectmaths.ie/mc2017
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Posing the Problem

The Polygon
Predicament

How many diagonals
are there in an n-sided
polygon?

Topic: Patterns, Algebra & Geometry
This problem connects many strands of the maths syllabus as it
challenges students to make connections in maths.

Year Group: 5th Year
Level: Leaving Certificate Higher
Presenting the Students Work

Prior Knowledge &
Posing the Task
10 minutes

Students working on
the problem
15 minutes

Presentation of
Solutions & Ceardaíocht
15 minutes

Summing up &
Reflection
5 minutes

Reflecting on the Lesson
There are many ways to solve this problem but interestingly, the student in the
research lesson all approached the problem in the same way, using quadratic
patterns. We feel this was due to information highlighted by one student
during the prior knowledge section of the lesson. No student remembered
what a diagonal actually was, and this had to be teased out during the prior
knowledge section. This has highlighted for us the need to explicitly teach this
in Junior Cycle. For effective teaching and learning to occur, it is essential that
students are motivated and engaged in their lessons. Lesson Study has
contributed hugely to this, and made us more intentional in our teaching.

Developed by Fiona McAvoy, Sandra
Byrne, Claire Holton and Audrey Carty
MDT. Thanks to the students from
Santa Sabina Dominican College,
Sutton, Dublin 13.
To download this lesson plan visit www.projectmaths.ie/mc2017
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Posing the Problem

The Water
Rocket
Topic: Quadratic Graphs

This problem relates the flight path of a water rocket projectile with a
parabolic function.

Year Group: 5th Year
Level: Leaving Certificate Higher

Presenting the Students’ Work

Prior Knowledge &
Posing the Task
10 minutes

Students working on
the problem
25 minutes

Presentation of
Solutions & Ceardaíocht
20 minutes

Summing up &
Reflection
5 minutes

Reflecting on the Learning
Teachers and students involved in Lesson Study found it valuable. Working with other teachers and discussing
students’ approaches was beneficial for both teachers and students involved as it facilitated:
• Higher order thinking
• Predicting correct values for
solutions
• Identifying Patterns
• Representing data
• A broad review of the curriculum
• Mathematical conversations

•
•
•
•
•
•

Learning intentions
Literacy/ Maths terminology
Numeracy
AFL
AOL
Respecting Differences

• Students’ understanding that
there are multiple methods to
solve a problem
• Confidence building
• Working with others:
• Communication

Developed by Michelle Kelly, Grainne
O’Rourke and Alice Mooney, with
thanks to Julie Reilly MDT and the
students from Maynooth Education
Campus, Co. Kildare.
To download this lesson plan visit www.projectmaths.ie/mc2017
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Posing the Problem

Finding the
General Term of a
Quadratic Pattern
Topics: Patterns, Algebra and Functions
A Leaving Certificate Exam question is placed in structured problem
setting, allowing students to develop their mathematical reasoning.

Year Group: 5th Year
Level: Leaving Certificate Ordinary

Find an expression for the total number
of small triangles in the nth pattern, in as
many ways as you can.

The Boardwork

Prior Knowledge &
Posing the Task
5 minutes

Students working on
the problem
10 minutes

Presentation of
Solutions & Ceardaíocht
20 minutes

Summing up &
Reflection
5 minutes

Reflecting on the Lesson
The algebraic workings of finding Tn by solving 3 equations for variables a, b and c
can often cause problems for students at fifth year ordinary level and did so again
in our research lesson. However by working through other ways of viewing and
describing a quadratic pattern, the majority of students were able to show their
understanding of the pattern in a variety of ways.

Developed by John Hartery, Geoff Kelly
(Ardscoil na Mara) and Judy O’Gorman
(St. Declan’s CC) with thanks to Enda
Donnelly MDT and the students of Ard
scoil na Mara, Co. Waterford.

Teachers in the group have commented that they and their students are enjoying
teaching and learning through Lesson Study and structured problem solving.

To download this lesson plan visit www.projectmaths.ie/mc2017
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Presenting the Problem
In as many ways as possible work out and
express the value of z5

Decoding
de Moivre
Topic: Complex Numbers
This lesson is designed to enable students discover de Moivre’s
Theorem and appreciate its efficiency.

Year Group: Transition Year
Level: Higher Level

The Board Plan

Prior Knowledge &
Posing the Task
5 minutes

Students working on
the problem
15 minutes

Presentation of
Solutions & Ceardaíocht
15 minutes

Summing up &
Reflection
5 minutes

Reflecting on the Learning
This approach to expanding complex numbers both highlighted student
misconceptions and supported student mathematical thinking and expression. All
anticipated responses were attained by the students. During Ceardaíocht a student
asked: “What if the power isn’t 5?” Leading students to articulate a generalised
statement of the principle of de Moivre’s Theorem. Most student responses stated
in one-way or another that: “to raise a complex number by a power you raise the
modulus by the power and multiply the argument by the power”. Many expressed
an appreciation for this method: “I learned that a page of maths could just as easily
be solved in two lines!”

Developed by Paudge Brennan and
David Crowdle with thanks to the
students of Loreto SS, Wexford.

To download this lesson plan visit www.projectmaths.ie/mc2017
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The Task

Introducing

Differential
Calculus
Topics: Functions and Calculus
A “teaching for understanding” approach to differential calculus.

Year Group: 6th Year
Level: Leaving Certificate Ordinary

Given that distance = t3-t2
(where t is time in seconds)
calculate:

•
•
•
•
•
•

the average speed of the car from 0 to 4 s
the average speed of the car from 4 to 8 s
the average speed of the car from 1 to 7 s
the average speed of the car from 2 to 6 s
the average speed of the car from 3 to 5 s
their best estimate of the actual speed at 4 s
explain your reasoning.

The Boardwork Plan

Prior Knowledge &
Posing the Task
7 minutes

Students working on
the problem
13 minutes

Presentation of
Solutions & Ceardaíocht
25 minutes

Summing up &
Reflection
5 minutes

Reflecting on the Lesson
The group had three main lessons goals. That students will recognise that: a) The rate of change of a nonlinear function changes. b) The rate of change can be approximated using secants to the curve. c) The exact
rate of change at a point is calculated by finding the slope of the tangent to the curve at that point.

Developed by Adrienne Cunningham (Scoil
Ruain), Shane Russell (Comeragh College),
Billy Walsh and Helena Walsh
(Presentation SS, Fethard), with thanks to
Enda Donnlly MDT and the students from
Scoil Ruain, Co. Tipperary.

It was felt that the first two goals were very well met but that not all the students achieved goal c) during this
lesson. This was comfortably addressed in subsequent lessons and the teacher reported a noticeably
greater understanding of calculus when exam style “Contexts and Applications” questions were
encountered by this group of students.

To download this lesson plan visit www.projectmaths.ie/mc2017
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Presenting the Problem

Rich , Happy,

Healthy or
Famous?
Topic: Statistics

This lesson is part of a unit involving CensusAtSchool and the
data handling cycle.

Year Group: 1st Year
Level: Mixed Ability

The results from our CensusAtSchool class
survey “Which would you prefer to be...?”
are:
Happy - 6,
Rich – 4
Famous – 2
Healthy – 12
What is the best way to
represent this data for a
newspaper article?

Flow of the Lesson

Prior Knowledge &
Posing the Task
5 minutes

Students working on
the problem
12 minutes

Presentation of
Solutions & Ceardaíocht
15 minutes

Summing up &
Reflection
3 minutes

Reflecting on the Learning
Evidence suggests that no students were confused with the task or had any
difficulties. Surprising ideas included a unique area representation of the data.
Some misconceptions about pie charts were observed. A distinct lack of
numerical methods was noted with students avoiding the use of fractions,
decimals and percentages to represent the data. There was gender equality in
the presentation of graphs to the class. The exit slips acted as formative
assessment as students articulated what they had
learned during the lesson and demonstrated
whether the learning outcomes had been achieved.

Developed by Shauna Power,
James Meaney MDT (Ramsgrange
CS), Olive McGuinness and Julie
Duggan (Coláiste Bríde) with
thanks to the students from
Ramsgrange CS, Co. Wexford.
To download this lesson plan visit www.projectmaths.ie/mc2017
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Posing the Task

An Alternative
Approach to
Alternate Angles

Your task is to identify which angles are equal.

Topic: Geometry
Students are presented with the opportunity to explore synthetic
geometry in this structured problem-solving lesson.

Year Group: 1st Year
Level: Mixed Ability
Presenting the Students’ Work

Prior Knowledge &
Posing the Task
10 minutes

Students working on
the problem
10 minutes

Presentation of
Solutions & Ceardaíocht
20 minutes

Summing up &
Reflection
5 minutes

Reflecting on the Learning
We found that students were very quick to ask for clarity, this could be related to the fact
that the lesson was of an unfamiliar style. Students tended to work with resources that
were familiar to them rather than try new methods/unfamiliar resources, we felt some
students wanted to use new methods but were reluctant to do so as most did not know
what Geostrips were.

Developed by Laura Hogan and
Anna Spruhan with thanks to
Sarah Tallon MDT and the
students from Scoil Chonglais.
Baltinglass, Co. Wicklow.

Most students tried to use their prior knowledge to help them to get a solution. Most
students tried to use the terminology ‹1 + ‹2 = 180° and ‹3 + ‹4 = 180° to make
connections. This way of thinking will make the introduction of theorems and proof easier.

To download this lesson plan visit www.projectmaths.ie/mc2017
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Posing the Task

Are You
Snookered?

Find the size of the angles A and B in as
many ways as possible.

Topic: Geometry
Using a contextualised problem students are asked to discover in
how many ways they can evaluate the missing angles.

Year Group: 1st Year
Level: Mixed Ability
Presenting Students’ Work

Prior Knowledge &
Posing the Task
10 minutes

Students working on
the problem
10 minutes

Presentation of
Solutions & Ceardaíocht
20 minutes

Summing up &
Reflection
5 minutes

Reflecting on the Learning
Every student in the class engaged in the task and did something to try and solve
the problem. The most popular method used by students was looking for triangles
and straight angles and looking for alternate angles. Some students mixed up the
names of the angles calling alternate angles corresponding and vice versa.
Generally the oral presentation of students was very good with each presenter
learning from the last student and using more and more mathematical language
and the correct theorems. However students were poor in written literacy with
many not writing the name of the theorem they were using beside their solution.

Developed by Olive Butler, Carmel
Coleman, Joanna Byrne and Breeda
Corcoran MDT, with thanks to the
students from Wilson’s Hospital
School, Multyfarnham, Co. Westmeath
To download this lesson plan visit www.projectmaths.ie/mc2017

Engaging teachers in Lesson Study
Maynooth University, 3rd-4th March 2017

Interactive Workshops

Saturday 4 th March in the Joh n Hume Building
Group 1: 14:00 – 14:45
JHL4

The Perfect Selfie

JHL5

Home and Away

JHL6

Rich, Happy, Famous or Healthy

JHL7

Tick Tock!

JHT3

The Problem with Cats and Dogs

JHT4

The Cinema Voucher

JHT5

Tri to be Shady

JHT6

Pragmatic Quadratic

JHT7

Finding the General Term of a Quadratic

JHT8

Frieda’s Field

JHT9

Centre of Symmetry of a Rectangle

Group 2: 14:45 – 15:30
JHL4

Decoding De Moivre

JHL5

Seeing through the Dab

JHL6

Transformation Trickery

JHL7

Introducing Differential Calculus

JHT3

3D Cubes

JHT4

What makes a Parallelogram?

JHT5

The Water Rocket

JHT6

An Average Problem

JHT7

Páirc Frieda (Tri Ghaeilge)

JHT8

Anyone for Pizza?

JHT9

How Many Ways Can You Prove It?
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Presenting the Problem
The graph depicts a
mountain with three different
sections. Which part is the
toughest to climb?

It’s a Tough
Climb
Topic: Coordinate Geometry

Students will work both individually and collaboratively to discover
the formula for the slope of a line.

Year Group: 1st Year
Level: Mixed Ability

The Board Plan

Prior Knowledge &
Posing the Task
5 minutes

Students working on
the problem
10 minutes

Presentation of
Solutions & Ceardíocht
15 minutes

Summing up &
Reflection
5 minutes

Reflecting on the Learning
The Lesson Study team members have concluded that they prefer and enjoyed
the approach of ‘asking one question’ and waiting for several solutions to be
generated by the students on their own knowledge. This approach of Lesson
Study enabled the students to draw together different aspects of their
mathematical knowledge and to fortify their ability to be problem solvers. It also
highlights that the answer is not the most important element of mathematics,
but the workings are fundamental. Structured Problem Solving has enabled
students to progress on the ‘Key Skills’ of the curriculum, such as their ability to
present on their work and to work with others.

Developed by Eadaoin O'Grady,
Michaela Piare (Naas CC), Ciana Ennis
(Farnan’s PP), with thanks to Derek
Maher MDT and the students of Naas
CC, Naas, Co. Kildare
To download this lesson plan visit www.projectmaths.ie/mc2017
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Presenting the Problem

The Problem with
Cats and Dogs
Topic: Venn Diagrams
This lesson is designed to encourage students to use Venn diagrams
as a problem-solving tool to compare and contrast data.

Year Group: 1st Year
Level: Mixed Ability

There are 20 students in a class.
17 have a dog and 13 have a cat.
There may be some students that
have both a cat and a dog. There
may also be some students that have neither.
What is the maximum number of students that
could have both a cat and a dog?
Solve this problem in as many ways
as possible.

The Board Plan

Prior Knowledge &
Posing the Task
10 minutes

Students working on
the problem
15 minutes

Presentation of
Solutions & Ceardaíocht
15 minutes

Summing up &
Reflection
5 minutes

Reflecting on the Learning
Students preferred method
was split between the use of
Venn diagrams and bar
charts as you could see the
information clearly using
either of these approaches.
Students enjoyed the fact
there were so many ways to
solve this problem.

The language used in
the explanation was of a
high standard with
students being able to
explain their methods and reasoning clearly.
One key observation was that several students
answered the question but also made a
deductive statement that we agreed is an
excellent skill for the first years concerned.

Developed by Julie Ryan, Sinead
Mahon, Deirdre Newell, Margaret Tighe
and Lynn Anderson MDT, with thanks
to the students of St Louis Community
School, Kiltimagh, Co. Mayo.
To download this lesson plan visit www.projectmaths.ie/mc2017
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Presenting the Problem

Let’s Think
About BIDMAS

You have three 4s, you may use any
mathematical operations to come up with
as many different answers as possible.

Topic: Number

A structured problem-solving lesson getting students to
think about the order of operations.

Year Group: 3rd Year
Level: Ordinary

Note: Students are not to use “44” or “444”

The Board Plan

Prior Knowledge &
Posing the Task
5 minutes

Students working on
the problem
10 minutes

Presentation of
Solutions & Ceardaíocht
15 minutes

Summing up &
Reflection
5 minutes

Reflecting on the Learning
The lesson went very well, that it was pitched to the correct level and that the students benefited from it
and appeared to enjoy it. We were particularly pleased to observe active participation by all students
during the task. We believe this was a result of the teacher’s clear description of the task and use of an
example on the board prior to letting the students begin. It is noteworthy that this was one of the first times
that the students experienced structured problem solving and yet they had no issues with it. Students were
self-motivated to carry on and get as many answers as possible. This is in stark contrast to some of our own
experiences when first introducing structured problem solving to some of our older classes. We believe this
highlights the importance of introducing structured problem solving as early as possible in first year. By
introducing it early and using it as often as possible, one will give structured problem solving the best
opportunity of becoming part of classroom culture in post primary teaching.

Developed by Kieran Carey, Michelle
Cumiskey and Elaine Devlin, with
thanks to Liam Doheny MDT and the
students from De La Salle College,
Dundalk, Co. Louth.
To download this lesson plan visit www.projectmaths.ie/mc2017

Engaging teachers in Lesson Study
Maynooth University, 3rd-4th March 2017

Presenting the Task

Perfecting
Percentages
Topic: Percentages, Decimals and
Equivalent Fractions
A lesson designed to help students appreciate the usefulness of
percentages for understanding proportion.

Year Group: 1st Year
Level: Mixed Ability

Write the results in as many ways as you can.

Flow of the Lesson

Prior Knowledge &
Posing the Task
5 minutes

Students working on
the problem
8 minutes

Presentation of
Solutions & Ceardaíocht
20 minutes

Summing up &
Reflection
5 minutes

Reflecting on the Learning
Students worked enthusiastically, switching with ease between decimals,
fractions and percentages. Work was presented using a variety of layouts
with one group making a link to statistics and drawing a bar chart. Links
were also made to bank interest rates and the new Common Points scale.
Students were observed self-correcting and fully engaged to the end of
the lesson.

Developed by John Dromey, Niamh
Hogan, Liz Purcell and Pearse Ryan with
thanks to Séamus Ó Conghaile MDT and
the students of Coláiste Mhuire,
Askeaton, Co. Limerick.
To download this lesson plan visit www.projectmaths.ie/mc2017
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Maynooth University, 3rd-4th March 2017

Presenting the Problem

The Chocolate
Challenge

There is a room in Ballymakenny College with
three tables in it. There are 3 people at table 1
and one bar of chocolate on it. Table 2 has two
bars of chocolate on it with 5 people. Table 3 has
three bars of chocolate and 7 people. You must
ask yourself the following question:

Topic: Fractions

This contextualised problem challenges students to think
about fractions.

Year Group: 1st Year

The Boardwork

Prior Knowledge &
Posing the Task
5 minutes

Students working on
the problem
25 minutes

Presentation of
Solutions & Ceardaíocht
20 minutes

Summing up &
Reflection
10 minutes

Reflecting on the Learning
Initially, students were concerned that they were not informed as to the number of squares per bar of
chocolate. Students needed reassurance that the bars could be divided into any number of squares if
they wished. A common misconception amongst students was their perception of “the unit” and saw
each bar of chocolate as the unit rather than the total amount at each table. This caused problems
when trying to determine which table they should sit at to get the most.
Overall, the students were challenged, engaged and were keen to solve the problem in as many ways
as possible. There was a competitive dynamic within the class group as students enthusiastically
explored the range of methodologies at their disposal.

Developed by Barbara Grey, Mike Lyons
and Caroline Toole, with special thanks
to Virginia Shanahan-Desmond MDT
and the students from Ballymakenny
College, Co. Louth.
To download this lesson plan visit www.projectmaths.ie/mc2017
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Maynooth University, 3rd-4th March 2017

Presenting the Problem

Finding the
Perimeter of an
Irregular Shape
Topic: Algebra
Using a contextualised problem students think forming
algebraic expressions.

x units

4 units

x units

Year Group: 1st Year
Level: Mixed Ability
The Board Plan

Prior Knowledge &
Posing the Task
5 minutes

Students working on
the problem
15 minutes

Presentation of
Solutions & Ceardaíocht
15 minutes

Summing up &
Reflection
5 minutes

Reflecting on the Learning
The lesson provided students with the opportunity to make the
link between calculating perimeter, using unknowns and using
scale models. It also helped them to see the use of fractions in
algebra, as well as practice adding like terms within the same
expression. Interestingly while most students enjoyed tackling the
problem, some student were confused with how to approach such
a task and really pushed to quantify the unknown length. This rich
and engaging lesson resulted in much student discussion; peer
tutoring and teamwork was very evident.

Developed by Mary Dignan, Sinead
McHugh and Katrina Nolan with the
support of Cathal Halpenny MDT
and the students from Loreto SS,
Bray, Co. Wicklow.
To download this lesson plan visit www.projectmaths.ie/mc2017
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Presenting the Problem

Home and
Away
Topic: Distance-Time Graphs
Students associate real world motion scenarios with their
corresponding Distance–Time graphs by relating the slopes of line
segments with speed and direction of motion.

Year Group: 1st Year
Level: Mixed Ability
The Board Plan

Prior Knowledge &
Posing the Task
10 minutes

Students working on
the problem
10 minutes

Presentation of
Solutions & Ceardaíocht
15 minutes

Summing up &
Reflection
5 minutes

Reflecting on the Learning
Students enjoyed the card matching activity showing a good understanding of
positive & negative slopes. They were able to relate the steepness of a line
segment to speed and hence they were able to determine whether Tom, the
character from a story, was running, walking or not moving. Students were able
to interpret a vertical line segment as an impossible scenario. However, some
students tended to associate a negative slope with coming down the
hill. Students had no problem with categorising the graphs using a Venn diagram. Using a diagnostic
task before and after the lesson provided us with evidence that learning had taken place for all students.
As teachers, we were reminded to hold back the answers and let the students do the talking.

Developed by Sinéad Holland, Helen Van
Eesbeck and Marie Glynn, with thanks to
Joanna Pres-Jennings MDT and the
students of St Killian's College, New Inn,
Co. Galway
To download this lesson plan visit www.projectmaths.ie/mc2017
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Presenting the Problem

Can you work out Marys age?

Mary’s Age

Mary is a certain age. In
3 years time John will be
twice her age. John will
be 27 in 3 years time

Topic: Algebra
Students will be given a word problem. They will be required to
form an equation and solve it to determine Mary's age.

Year Group: 1st Year
Level: Mixed Ability

Flow of the Lesson

Prior Knowledge &
Posing the Task
5 minutes

Students working on
the problem
10 minutes

Presentation of
Solutions & Ceardaíocht
20 minutes

Summing up &
Reflection
5 minutes

Reflecting on the Learning
The lesson was intended to get students writing an equation to represent a
real world problem. This intention was only met by one student with the
majority of the students who took part in the lesson not writing an equation
to solve the problem. In light of this the majority of the students were able to
get the correct answer to the problem by working backwards based on the
information given. The wording of the problem did cause some confusion
for the majority of students. A change in the wording may have resulted in

Developed by Fintan Walsh & Josephine
Moore, with thanks to Liam Newell and
students from Portlaosie College.

more finding the right answer.
To download this lesson plan visit www.projectmaths.ie/mc2017
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Posing the Task

The Great Hall
at Hogwarts

Hagrid has bought new trapezium tables for the
Great Hall in Hogwarts. Seven pupils can sit around
each table individually (five in the middle and one at
either end), but Hagrid wants to join the tables
together in a straight row. How many pupils can sit
around 30 tables?

Topic: Algebra and Patterns
Introducing linear patterns.

Year Group: 1st Year
Level: Mixed Ability

Flow of the Lesson

Prior Knowledge &
Posing the Task
15 minutes

Students working on
the problem
20 minutes

Presentation of
Solutions & Ceardaíocht
20 minutes

Summing up &
Reflection
5 minutes

Reflecting on the Learning
Students were enthusiastic about the lesson because of the Harry Potter links.
They enjoyed using the props although they distracted some pupils. The pupils
enjoyed finding different ways to solve the problem although some of them just
found different numerical ways to reproduce the answer rather than different
methods to solve the problem. The students were very confident explaining
their solutions and they were keen to share their knowledge. During the plenary
the students were asked the inverse problem and their ability to solve this
problem demonstrated that they had achieved the learning intentions.

Developed by Catriona McArdle
(Colaiste na hInse) and Leona
Matthews (Ballymakenny College) with
thanks Virginia Shanahan-Desmond
MDT, and the pupils from Colaiste na
hÍnse, Bettystown, Co. Meath.
To download this lesson plan visit www.projectmaths.ie/mc2017
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Posing the Tasks
A vet recommends the following diet for an
undernourished puppy: “The puppy is to finish a 26kg
bag of food over the first 4 weeks but the feed is to
increase by 3kg each week.”

Dogs Do
Patterns
Topic: Algebra & Patterns
Students will get the opportunity to explore different characteristics
of patterns by looking at a problem drawn from everyday reality.

Year Group: 1st Year
Level: Mixed Ability

Task 1
Work out the amount of food
that the puppy needs for each
of the first four weeks.
Task 2
If the puppy’s feed continues to increase by 3kg per
week, how much food is required for week 15?

Presenting the Students’ Work

Prior Knowledge &
Posing the Tasks
10 minutes

Students working on
the problems
20 minutes

Presentation of
Solutions & Ceardaíocht
25 minutes

Summing up &
Reflection
5 minutes

Reflecting on the Learning
Students used multiple approaches to the problem, most preferred to use pen and
paper, some used a peg board, more pupils used colour and were visual in how
they made tables of the pattern, others made graphs. Some students didn’t give up
and kept at it until they came up with an answer while others opted out earlier. We
realised through doing this lesson that students’ literacy skills had a serious impact
on their ability to problem solve. When students were asked to explain their reasoning many found it
very difficult. We felt as teachers that we underestimate students ability to problem solve and we often
don’t give them the freedom to do so in the classroom. When they are given the freedom to problem
solve the results are very positive and liberating for the students and they even forget that this is
“maths” and treat it as a challenge that is of interest to them.

Developed by Marian Wallis, Yvonne
O’Keeffe, Padraig Quane and Lillian
Waters with thanks to Enda O’Connell
MDT and the students of St. Mary’s SS,
Charleville, Co Cork.
To download this lesson plan visit www.projectmaths.ie/mc2017
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Posing the Task
Fred Pattern-son is growing.

Working with Fred
Pattern-son
Topic: Algebra & Patterns
Using a contextualised problem students investigate a growing
pattern using multiple approaches.

Year Group: 1st Year
Level: Mixed Ability

Show how Fred develops in Year 3 and Year 4.

Presenting the Students’ Work

Prior Knowledge &
Posing the Tasks
10 minutes

Students working on
the problems
10 minutes

Presentation of
Solutions & Ceardaíocht
15 minutes

Summing up &
Reflection
5 minutes

Reflecting on the Learning
We found that all students got engaged in the problem solving and seemed to
enjoy working out the patterns. We noticed that even the weaker students got
very involved and enjoyed taking charge of their own learning with a few prompts
from the teacher. It was also observed that many students took it upon
themselves to solve the problem and the teacher was present only as a guide.
Students were able to make Fred at his various birthdays. Students were able to
ask for the correct amount of matchsticks needed to make Fred. Most students were able to make a link
between Fred’s body and his birthday that led to the creation of the general term formula for Fred.

Developed by Trish Hodnett, Lil Hand and
Bernadette Flanagan with thanks to Sarah
Tallon MDT and the students from
Colaiste Eoin, Hacketstown, Co. Carlow.
To download this lesson plan visit www.projectmaths.ie/mc2017
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Presenting the Problem
You have won €10

The Cinema
Voucher

cinema voucher. The cost
of entry to the cinema is
€8, the balance of the
voucher may be spent in
the cinema shop.

Topic: Algebra

Using a contextualised problem students are introduced
to algebraic and word equations.

st

Year Group: 1 Year
Level: Mixed Ability

Write down as many
possible ways you could
spend the full voucher.

The Board Plan

Prior Knowledge &
Posing the Tasks
8 minutes

Students working on
the problems
14 minutes

Presentation of
Solutions & Ceardaíocht
15 minutes

Summing up &
Reflection
3 minutes

Reflecting on the Learning
Students achieved the lesson goals and by the end of the lesson they had moved from forming word
and picture equations into algebraic expressions and equations. They naturally could add like terms.
Students were comfortable using letters to stand for the “cost of” an item. They reasoned that it
would be better to write “C2” as “2C” which they understood to mean “the cost of two chomp bars”.
Students showed could intuitively substitute values into algebraic expressions. What stood out most
was the desire of the students to be correct. Students worked well and enjoyed the attention of their
peers when presenting or explaining their thinking. As the lesson progressed into the second task
students became more comfortable engaging in their individual work as they ploughed through
various solutions. Students were greatly satisfied with their achievements.

Developed by Attracta Glavey and
Jerome Chambers, with thanks to
Brendan Doheny and the pupils of
Moyne College, Co. Mayo.
To download this lesson plan visit www.projectmaths.ie/mc2017
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Posing the Task

The Number Plate
Challenge
Topic: Number

Billie is designing, making and selling number plates.
Each can have a maximum of six characters,
numbers or letters. Billie cannot use plus and minus
signs, or any other mathematical symbols. He can
make 10 by using ‘10’ or by ‘TEN’. In how many
ways can he make 2? Using the letters of the
alphabet and digits 0-9 how many different ways
can you write the number two?

Students investigate and discuss representing a number in
equivalent forms.

2

Year Group: 1st Year
Level: Mixed Ability
Presenting the Students’ Work

Prior Knowledge &
Posing the Task
5 minutes

Students working on
the problem
10 minutes

Presentation of
Solutions & Ceardaíocht
10 minutes

Summing up, Reflection
& ExtensionTask
10 minutes

Reflecting on the Learning
The lesson was a successful introduction to word problems in algebra. Students were able to complete the
tasks set and discuss their solutions. They also learned from each other to enhance their own solutions. The
responses were mostly as expected. Some students couldn't get past TWO or TOO and needed the
examples from their peers to realise what was possible. Some students came up with interesting solutions
and really relished the challenge. The main misconception noticed was that some students had the
operation the wrong way around '3 TAKE 5' instead of 5 TAKE 3. This is a common problem when we start
word problems and this would open the discussion around the meaning of mathematical operations.The
lesson was really only an introduction to word problems and the real value of it could not be determined
until the remaining lessons are complete. The fact that students found the tasks challenging but achievable
at least meant that they would be prepared to face the next set of tasks with optimism.

Developed Majella Guest, with thanks to
Liam Newell MDT, Mrs Whelan and
students from Killina Presentation SS,
Co. Offaly.

To download this lesson plan visit www.projectmaths.ie/mc2017
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Presenting the Problem
Rachel, Jack, DJ, Katie and Conor
share a bag of jelly sweets. Jack
and DJ get x sweets, Rachel gets
x+2 sweets, Katie gets x+1 sweets
and Conor gets x+3 sweets. Write
an expression to show this. How
many sweets does each child get if
there are 36 sweets in the bag?

Count the
Sweets
Topic: Algebra
Forming and solving equations from word problems.

Year Group: 1st Year
Level: Mixed Ability

Flow of the Lesson

Prior Knowledge &
Posing the Task
10 minutes

Students working on
the problem
10 minutes

Presentation of
Solutions & Ceardaíocht
20 minutes

Summing up &
Reflection
5 minutes

Reflecting on the Learning
The students worked well in their groups and started into the task without
hesitation. There was evidence of misconceptions in student work including
mixing up x 2 and 2x. Many students used number and trial and error to work
out their solution. During Ceardaíocht students were encouraged to explain
their thinking. They found the lesson to be a very positive experience.
Students were comfortable discussing their approaches and identified their
preferred approach to solving the problem.

Developed by Sheelagh O' Malley and
Kate Stack, with thanks to Tricia Nolan
MDT and the students of Presentation
SS, Mitchelstown, Co. Cork.

To download this lesson plan visit www.projectmaths.ie/mc2017
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Presenting the Problem

An Average
Problem
Topic: Statistics

An investigation into appropriate selection of the mean, median and
mode as a representative average

Who gives the best picture of how
much money an employee earns?

Year Group: 2nd Year
Level: Mixed Ability

The Board Plan

Prior Knowledge &
Posing the Task
15 minutes

Students working on
the problem
10 minutes

Presentation of
Solutions & Ceardíaocht
35 minutes

Summing up &
Reflection
5 minutes

Reflecting on the Learning
All students enjoyed the lesson and thought the problem was
interesting. Most students organised the data well by using
frequency tables, graphs or by tally. A large section calculated
the mean, and acknowledged the median and mode. A
misconception was that the mean was a more accurate figure
and so must be the best statement of average.The majority of
the class believed Chris’s statement was the most accurate.
More time allocated for the discussion would have been useful.

This lesson was developed by
Angela Dwane (Woodbrook College),
Jill Condell (Temple Carrig),
Aoife McCarthy (Loretto Bray),
Cathal Halpenny MDT, with thanks to
the students of Woodbrook College.
To download this lesson plan visit www.projectmaths.ie/mc2017
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Presenting the Problem

Grazing
Gazelles

Gazelles in Fota wildlife graze in square enclosures. The new
ranger has decided to move them from section A to the
connected sections B and C. She thinks that there is no
difference in the size of these grazing areas. Is she correct?

Topic: Geometry, Trigonometry & Area
This lesson is designed to introduce to help students develop a conceptual
understanding of Pythagoras’ Theorem.

Year Group: 2nd Year
Level: Ordinary Level

Preparing for Student Responses

Prior Knowledge &
Posing the Task
10 minutes

Students working on
the problem
15 minutes

Presentation of
Solutions & Ceardaíocht
15 minutes

Summing up &
Reflection
5 minutes

Reflecting on the Learning
The benefits of using a problem-solving approach are definitely worthwhile and for
the most part engaging to students. It allows students to share knowledge and learn
from their peers. It lays a good foundation for students from a conceptual viewpoint
before building on concepts using a purely numerical approach.
Through planning of the lesson we experienced the importance of formulating a
clear and meaningful problem. This allows students to extend their knowledge and
share this knowledge with their peers. Team work and communication are central
and paramount in this process.

Developed by Shaun Halley, Don O’Shea
(Kinsale CS), Niamh O’ Flynn (Carrigaline
CS), Dee Cahill (Edmund Rice College)
and Iris Graham MDT, with thanks to the
students from Carrigaline CS.
To download this lesson plan visit www.projectmaths.ie/mc2017
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Posing the Task

Investigating
Equivalent
Fractions

Can you shade in ¼ of this grid?

Topic: Fractions and Applied Measure
Students engage in a structured problem-solving lesson focused on
fractions and mathematical reasoning.

Year Group: 2nd Year
Level: Ordinary
Flow of the Lesson

Prior Knowledge &
Posing the Task
5 minutes

Students working on
the problem
10 minutes

Presentation of
Solutions & Ceardaíocht
20 minutes

Summing up &
Reflection
5 minutes

Reflecting on the Learning
Although this problem looks at equivalent fractions from a basic level the topic was chosen because it tends
to be problematic for students throughout the school right up to Leaving Certificate Higher Level. The
timing and flow of the lesson went as planned. On the day every student produced correct work.
Collectively the students came up with all the anticipated responses that
had been prepared during Lesson Study meetings. Students
communicated their reasoning very well at the board. The class teacher
feels that this lesson prepared the students effectively for subsequent work
on addition and subtraction of both numerical and algebraic fractions.

Developed by Michael O’Donohoe,
Sarah O’Donohoe and Jennifer Wall
with thanks to Enda Donnelly MDT and
the students from Ardscoil Na Mara.

To download this lesson plan visit www.projectmaths.ie/mc2017
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Presenting the Problem

You have to decide between two parties:
Nicola has invited nine people and is
ordering nine twelve-inch pizzas. Claire
has invited nine people but she is only
ordering four eighteen-inch pizzas. Which
will provide them with the most pizza?

More Pizza
for Me
Topic: Number
A structured problem-solving lesson built around fractions
and proportion.

Year Group: 2nd Year
Level: Mixed Ability
The Board Plan

Prior Knowledge &
Posing the Task
10 minutes

Students working on
the problem
10 minutes

Presentation of
Solutions & Ceardaíocht
20 minutes

Summing up &
Reflection
5 minutes

Reflecting on the Learning
We were surprised by what methods students were initially drawn to when beginning the problem solving
process. We noticed that student didn’t opt to solve the problem using, what we considered, the most naïve
method of solving. Higher level students were less likely to begin solving the problem using the cutting

Developed by Nicola Doyle, Sharon
Mack and Claire Shortall, with thanks
to Philip Brady MDT and the students
of St. Marks Community School,
Dublin 24

methods. These students seemed confused by the number of worksheets provided and instead looked for a
formula or a more mathematical method to solve the task. In contrast the ordinary level students were content
with the number of worksheets they had to solve the problem. They were more adventurous and explored a
number of options to find the answer. Students did achieve their learning goals. At the end of the lesson
students were aware that there were a number of methods that could be applied to derive the correct answer
.

To download this lesson plan visit www.projectmaths.ie/mc2017
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Presenting the Problem

Tri to be Shady
Topic: Area

Calculate the shaded
area in the square
and find as many
solutions to the
problem as possible.

This lesson is designed to allow students use multiple solutions to
calculate the area of a 2-dimensional shape.

Year Group: 2nd Year
Level: Higher
The Board Plan

Prior Knowledge &
Posing the Task
5 minutes

Students working on
the problem
15 minutes

Presentation of
Solutions & Ceardaíocht
15 minutes

Summing up &
Reflection
5 minutes

Reflecting on the Learning
One of the key observations noted was that students tended to use fractions
and in particular working off quarters to solve the problem. Very few students
counted the boxes and there was a tangible unfamiliarity with the area of a
triangle formula and most tended not to use it in solving the problem. They all
enjoyed the fact that there was more than one method to solve the problem,
which added to the learning of all students and evident in their feedback
comments. The students used excellent use of language to explain their
solutions, showing they had very good understanding of the problem.

Developed by Ray Maher and Michelle
Madigan supported by Bairbre Ní Mhaille
MDT, with thanks to the students of
Coláiste Muire, Ennis, Co. Clare.

To download this lesson plan visit www.projectmaths.ie/mc2017
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Posing the Problem

Into the next
Dimension

To discover the volume of a cylinder through
the relationship between the area of a 2D
shape and the volume of a uniform shape.

Topic: Area & Volume
Discovering how to calculate the volume of a cylinder

Year Group: 2nd Year
Level: Ordinary

Presenting Students’ Work

Prior Knowledge &
Posing the Tasks
10 minutes

Students working on
the problems
20 minutes

Presentation of
Solutions & Ceardaíocht
40 minutes

Summing up &
Reflection
10 minutes

Reflecting on the Learning
Students seemed at ease with the concept of 2D, given their ability to recall
correctly the area and perimeter for a rectangle, square and disc and their use of
the correct mathematical terminology. All students were able to verbalise how the
area of the disc measured in relation to the squares, circumscribing and inscribing
it, and tended to begin by using the method of counting the boxes to find the
area of the enclosed circle before using a mathematical formula to calculate the
area. Students measured the diameter with a ruler or counting boxes and using
this, they calculated the radius, which they substituted into the area formula
recalled from the previous lesson. When moving on to the problem of volume,
the class was comfortable with a 3D object having 3 dimensions (l, w, h). The
students liked the “hands on” measuring, working very well in pairs.

Lesson developed by Fiona Griffin (St
Michael’s College), Sharon Hegarty
(Coláiste Gleann Lí), Clare Hudson
(Coláiste Nano Nagle), Tríona Mulcahy
(Gaelcoláiste Chiarraí) with thanks to
Conleth Dillon MDT and pupils from St
Michael’s College, Listowel, Co Kerry.
To download this lesson plan visit www.projectmaths.ie/mc2017
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Presenting the Problem

Tin of Beans

You have applied for a job at a baked bean
factory, as part of the application you must
find the volume of this tin of beans.

Topic: Volume

This problem challenges students to consider multiple approaches
to find the volume of a tin of beans.

Year Group: 2nd Year
Level: Higher

The Board Plan

Prior Knowledge &
Posing the Task
5 minutes

Students working on
the problem
10 minutes

Presentation of
Solutions & Ceardaíocht
20 minutes

Summing up &
Reflection
5 minutes

Reflecting on the Learning
Most students calculated the area of the circle, however many struggled to use
this to calculate the volume of the cylinder. Some students tried to associate the
dimensions of the cylinder with the length, width and height of a cuboid. Students
worked diligently, communicated their mathematical thinking really well and
helped each other. We feel that this type of lesson is important to encourage
students to develop their problem-solving skills.

Developed Úna Hegarty (St. Aidan’s
CC), Seamus Murphy (Deerpark CBS)
and Áine McCarthy (Pobalscoil na
Tríonoide), with thanks to Iris Graham
MDT and the students from Student
Aidan’s CC, Cork.
To download this lesson plan visit www.projectmaths.ie/mc2017
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Presenting the Problem
A lady wishes to buy new carpet for her
sitting room. She knows the area of the room
is 24m2. Use the diagram to form an algebraic
expression to represent the area of the room.

Pragmatic
Quadratic
Topic: Algebra

Forming a quadratic equation from a word problem.

Year Group: 2nd Year
Level: Higher

The Board Plan

Prior Knowledge &
Posing the Task
10 minutes

Students working on
the problem
10 minutes

Presentation of
Solutions & Ceardaíocht
20 minutes

Summing up &
Reflection
5 minutes

Reflecting on the Learning
Students preferred method was dividing the shape into two rectangles using a vertical line and finding
the area of each section separately, as the dimensions were already on the diagram. A few students
completed the rectangle and subtracted the extra carpet not needed. One key observation was that one
student was who unable to answer the question during the time allocated was able to come up with an
alternative solution after seeing the three methods presented by their classmates during the Ceardaíocht.
Another student following further probing of the solutions presented also discovered a fifth method.
Students enjoyed the fact that there was more than one way to form the equation and their language
used during their explanations of their method and reasoning was of a very high standard.
All the teachers involved in Lesson Study considered it exceptionally worthwhile and of huge benefit to
them in their approach to problem solving in their classrooms.

Developed by Developed by Clodagh
Monaghan (O’ Carolan College), Tanya
Murphy, Marie Gaffney (Dunshaughlin
CC), Nicola McGrane (Old Bawn CS)
and Carmel Quigley MDT, with thanks
to the students from O’ Carolan
College, Nobber, Co. Meath.
To download this lesson plan visit www.projectmaths.ie/mc2017
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Posing the Task

Roots and
Shoots
Topic: Algebra
Using a contextualised problem students will investigate how to
factorise a quadratic trinomial

Year Group: 2nd Year
Level: Higher

You have a job for the
summer working with the
celebrity gardener Diarmuid
Gavin. He has been hired to
design an outdoor space for
the Setanta Hotel. The space
will include a square pool and
a patio of fixed area 24m2. He also wants to
include a flower garden and a grass lawn. Your
task is to write the length and width of the
outdoor space, in terms of x, given that the area
is x2 + 11x + 24

Presenting Students’ Work

Prior Knowledge &
Posing the Task
20 minutes

Students working on
the problem
15 minutes

Presentation of
Solutions & Ceardaíocht
15 minutes

Summing up &
Reflection
10 minutes

Reflecting on the Learning
Over half the class successful completed some section of the array. They
responded very well to the task and were completely engaged throughout.
The most enjoyable section of the lesson for the participating teachers was
the Ceardaíocht. Watching the students’ reactions to their classmates
presenting their work on the board and hearing their excited whispers as the
solutions became clear to them was wonderful. The whole class ended the
lesson with the ability to factorise the quadratic, despite not having been
taught it explicitly by their teacher, “Student Power!"

Developed by Dudley O’Donnell, Kristan
Fox, Katie Cahill, Mairead O’Rourke with
thanks to Denise Carroll MDT and
students from Coláiste Pobail Setanta.

To download this lesson plan visit www.projectmaths.ie/mc2017
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Presenting the Problem

Anyone for
Pizza?
Topic: Simultaneous Equations
Using a contextualised problem students are asked to discover in
how many ways they can evaluate the missing angles.

Year Group: 2nd Year
Level: Mixed Ability

The Board Plan

Prior Knowledge &
Posing Tasks
15 minutes

Students working on
the problems
20 minutes

Presentation of
Solutions & Ceardaíocht
25 minutes

Summing up &
Reflection
10 minutes

Reflecting on the Learning
It was clear from the outset that, through the use of a ‘whole class interactive
approach’, genuine problem-solving and understanding was at the core of this lesson.
The lesson was done with pace in order to sustain a buoyant feel and students were
given a marked amount of autonomy and control over the organisation and delivery of
their learning. As a result, students succeeded in the following areas: Converting
words into mathematical expressions. Manipulating mathematical equations.
Understanding the relevance of key terms such as ‘trial and error’, ‘the difference is’,
‘substitution’, ‘subtraction’, and were able to apply these terms to a system of equations. Solving a
system of equations using elimination and substitution methods.

Developed by Gerardette Kelleher,
Maureen Foley, Aoife Begley and John O
Connor with thanks to Conleth Dillon and
the students from Pobalscoil Inbhear
Scéine, Kenmare, Co. Kerry.
To download this lesson plan visit www.projectmaths.ie/mc2017
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Presenting the Problem

The Tea and
Coffee Problem
Topic: Simultaneous Equations

Sam buys two coffees and a tea for €3.20.
Jane buys three coffees and two teas from
the same shop for €5.20.
Can you work out:
(i) the price of one tea?
(ii) the price of one coffee?

This is a structured problem-solving lesson looking at
simultaneous equations.

Year Group: 2nd Year
Level: Higher
Flow of the Class

Prior Knowledge &
Posing the Task
5 minutes

Students working on
the problem
15 minutes

Presentation of
Solutions & Ceardaíocht
20 minutes

Summing up &
Reflection
5 minutes

Reflecting on the Learning
The students solved the problem as it was given and demonstrated that they had understood the
challenge as it was given to them, as they got straight into it and tackled the challenge with enthusiasm.
The real-life nature of the task, pricing tea and coffee, meant that it tapped into their experiences so they
felt they could do it. We noted the wide range of methods the students were using and the ease with
which they discussed their learning, their insights and their confusion. The evidence showed that students
were thinking and adapting their strategies throughout the class, by their discussion and their ability to
think outside the box. For example, students were opting to draw the problem out, to use the bar
method, to scratch out one method and try a new method yet still were happy to share their early
attempts with the observers.

Developed by Catherine Byrne, Sarah
Kavanagh and Orla King, with thanks
to Philip Brady MDT and the students
of Blessington CC, Co. Wicklow.

To download this lesson plan visit www.projectmaths.ie/mc2017

Engaging teachers in Lesson Study
Maynooth University, 3rd-4th March 2017

Presenting the Task

The Window
Maker
Topic: Simultaneous Equations
This problem challenges the students to formulate and solve
simultaneous equations.

Year Group: 2nd Year
Level: Higher
Flow of the Lesson

Prior Knowledge &
Posing the Task
5 minutes

Students working on
the problem
15 minutes

Presentation of
Solutions & Ceardaíocht
15 minutes

Summing up &
Reflection
5 minutes

Reflecting on the Learning
Students had a good command of the prior knowledge of perimeter and area of
rectangles. Students are reasonably comfortable coming to the board to explain
their workings on the task. The majority of students used the problem solving
strategy of trial and error. Students tended to link a single variable, either the
perimeter or the area, to the cost. They struggled to see the relationship between
the two variables and the cost. It is noted that further lessons are required to
develop mathematical fluency when working with or forming simultaneous
equations; however, student feedback indicates that the short-term goals of the
lesson were achieved: "I learned how to put equations together”. "I learned that if
you have a problem try another way to figure it out and that there is not always
one solution."

Lesson plan developed by Amiee
Doyle, Joanne Bolger and Anne
Sinnott, Creagh College, with thanks to
Shane Flanagan MDT and the students
from Creagh College, Co. Wexford.

To download this lesson plan visit www.projectmaths.ie/mc2017
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Presenting the Problem

How many ways
can you prove it?
Topic: Geometry
The students will construct the bisector of an angle and using
investigative methods will verify the construction.

Year Group: 3rd Year
Level: Higher

Task 1:
Your task is to
draw an acute
angle ABC and
bisect this angle.

Task 2:
Prove that the line drawn is the bisector of the
angle ABC using at least 3 different methods.

The Board Plan

Prior Knowledge &
Posing the Task
10 minutes

Students working on
the problem
10 minutes

Presentation of
Solutions & Ceardaíocht
20 minutes

Summing up &
Reflection
5 minutes

Reflecting on the Learning
Lesson Proposal
developed by
Patricia Tyrell,
Eilish Kinsella,
Ann Molloy and
Brendan
McGlynn MDT, with thanks to the
students of Coláiste Choilm,
Tullamore, Co. Offaly.

We feel that this lesson proves that students are capable of constructing proofs using prior knowledge
and as teachers we need to move towards investigative methods to teach formal proofs.

To download this lesson plan visit www.projectmaths.ie/mc2017
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Posing the Task

What’s Your
Angle?

Find the size of all the angles in the
following shape.

Topic: Geometry
Consolidating Geometry skills learned so far in an unseen problem.

Year Group: 1st Year
Level: Mixed Ability

Presenting the Students’ Work

Prior Knowledge &
Posing the Task
6 minutes

Students working on
the problem
10 minutes

Presentation of
Solutions & Ceardaíocht
15 minutes

Summing up &
Reflection
5 minutes

Reflecting on the Learning
It was observed that some students although confident in their work were not confident enough to
present and explain their work. Students were very focused and worked well in their group. Students
had a tendency to stop once they had solved their problem and not try to solve it another way. High
levels of problem solving strategies were demonstrated. Students used prior knowledge learned in
primary school that was not covered during this topic to solve the problem. The presence of multiple
teachers in the room did not seem to faze the students. The boys tended to be more confident to
present their solution. Within one grouping of 4 the students had initially paired up but joined together
when they encountered difficulties. All students were very attentive to all the presentations. Students
seemed to have a very clear understanding of geometry and the task at hand knowing how to proceed
at solving the problem. This was not unexpected as this was a top stream class group.

Developed by Barbara Gleeson, Laura
McManus, Paula O'Connor, Louise Boyle
(Beech Hill College, Monaghan), Emma
Tormey (Ardee Community School), and
Caitriona Mullen (St. Louis Secondary
School, Monaghan) with thanks to
Louise Corrigan MDT.
To download this lesson plan visit www.projectmaths.ie/mc2017
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Presenting the Problem

Transformation
Trickery

I started with the line y = x + 2. After performing
the four transformations listed below and ended up
with the line y = x – 7. Can you figure out the
order in which I performed the transformations?

in t he
Reflection
l axis
horizont a

Topic: Geometry & Coordinate
Geometry

This problem challenges students to be able to explain their
thinking around transformation geometry.

Translat
e d ow n
by three
units

Year Group: 2nd Year
Level: Higher

Reflec
tion in
t he
vertic
al axis

ght
at e r i
Transl
s
o u ni t
by t w

The Board Plan

Prior Knowledge &
Posing the Task
5 minutes

Students working on
the problem
15 minutes

Presentation of
Solutions & Ceardaíocht
25 minutes

Summing up &
Reflection
5 minutes

Reflecting on the Learning
Several students found multiple solutions but no individual student found all six.
Students displayed a high level of understanding and mathematical fluency.
Students approached the task mainly using the method of structured trial and
error. Approximately half of the students rubbed out workings that did not lead
to a correct solution. Students were comfortable coming to the board to explain
their workings/approaches and were pleased to share their thought processes.
Student feedback also provides evidence that problem solving type questions
and teaching through problem solving adds significant value to students’
mathematical skill set.

Developed Lesson Proposal developed
by George Sunderland, Fidelma Dalton
and Muireann McCarthy, Gorey CS,
with thanks to Rory McCarthy, Shane
Flanagan MDT and the students from
Gorey CS, Co. Wexford.
To download this lesson plan visit www.projectmaths.ie/mc2017
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Presenting the Problem

3D Cubes

Placing a small cube on
top of a larger one
makes the shape shown
in the diagram.

Topic: Trigonometry
This problem challenges students to think about a 3-Dimensional
Trigonometric problem.

Year Group: 3rd Year
Level: Higher

The cubes have edges
of length 1 unit and 2
units.
Find the length of |BC|

The Board Plan

Prior Knowledge &
Posing the Task
10 minutes

Students working on
the problem
10 minutes

Presentation of
Solutions & Ceardaíocht
15 minutes

Summing up &
Reflection
5 minutes

Reflecting on the Learning
The students enjoyed this task as they had the opportunity to apply their Prior Knowledge to a more
challenging question. Students were very familiar with Pythagoras’s Theorem and most students were
able to apply the theorem correctly to answer part (i) of the problem. Part (ii) of the problem caused
some problems for some of the pupils. Working with ratio was certainly the challenging part of this
problem, so it was very interesting to see some of the solutions that the pupils arrived at. Students
worked at the problem for the entire 15 minutes during the problem solving part of the lesson and all
pupils showed plenty of work on their page, hence showing their ability to continue with the problem
and not give in!

Developed by participants Mariosa
O’Callaghan, Kathryn Fox, Natasha
Smyth and Mary Kilgallen, with thanks
to Joanna Garry and the students of
Colásite Chill Mhantáin, Co Wicklow.
To download this lesson plan visit www.projectmaths.ie/mc2017
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Presenting the Problem

Percentages,
Fractions &
Decimals
Topic: Number
A structured problem-solving lesson on fractions,
percentages and decimals.

Year Group: 3rd Year
Level: Ordinary

In an election 80% of 600 people voted
for a particular party. Can you work
out how many people voted for that
party?
Find your answer
using as many
different methods
you can.

The Board Plan

Prior Knowledge &
Posing the Task
5 minutes

Students working on
the problem
15 minutes

Presentation of
Solutions & Ceardaíocht
15 minutes

Summing up &
Reflection
5 minutes

Reflecting on the Learning
Using the structured problem solving approach effectively requires a change in classroom culture. Student
motivation and building self-confidence in their own ability will take time to nurture.
The discussion element of the lesson was incredibly positive, we observed very genuine learning with the

Lesson proposal developed by Thomas
Campbell and Selena McEvoy, with
thanks to Liam Doheny MDT and the
students of Coláiste Rís, Dundalk

majority of students making insightful links and showing a good understanding of the topic.
In conclusion we feel that the lesson will be a considerably beneficial lesson for the revision of fractions,
percentages and decimals.

To download this lesson plan visit www.projectmaths.ie/mc2017
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Presenting the Problem

Coordinate
Geometry meets
Synthetic Geometry

To Prove: ABCD is a rectangle

Topics: Geometry, Trigonometry &
Coordinate Geometry
Students are challenged to prove that a given quadrilateral is a
rectangle in as many ways as they can.

Year Group: 3rd Year
Level: Higher
The Board Plan

Prior Knowledge &
Posing the Task
10 minutes

Students working on
the problem
25 minutes

Presentation of
Solutions & Ceardaíocht
20 minutes

Summing up &
Reflection
5 minutes

Reflecting on the Learning
Lesson was an excellent opportunity for students to
make connections between various concepts in
geometry. A rich variety of student approaches were
observed during the lesson. Assuming that the
quadrilateral was a parallelogram was a common
misconception among students. This rich and engaging
lesson resulting in much student discussion and debate;
peer tutoring and teamwork was very evident throughout
the lesson.

Developed by Declan Cathcart, Deborah
Crean and Nadia Douglas, with the
support of Jill Condell, Cathal Halpenny
MDT and the students from Temple
Carrig School, Greystones, Co. Wicklow.
To download this lesson plan visit www.projectmaths.ie/mc2017
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Presenting the Problem

The Cookie
Crumbles!
Topic: Area & Volume
Moving from 2D area of a disc to 3D volume of a cylinder.

Year Group: 2nd Year
Level: Higher

Large cookies have diameter of 6
units. Medium cookies each have
a diameter of 3 units. Small
cookies each have a diameter of
2 units. The bakery can box the
cookies so that you can get
either: one large cookie, four
medium cookies in one box, or
small cookies in one box.
Your team’s mission is to
determine which type of box
contains the most amount of
cookie.

The Board Plan

Prior Knowledge &
Posing the Task
7 minutes

Students working on
the problem
14 minutes

Presentation of
Solutions & Ceardaíocht
16 minutes

Summing up &
Reflection
3 minutes

Reflecting on the Learning
All students quickly recognised the need to use the formula of the area of the circle to choose the
biggest cookie. The students were slow to move beyond use of calculation to solve. As part of
Ceardaíocht, one student mentioned the use of estimation as a means of selecting the most amount of
cookie. This opened a discussion on the use and importance of estimation in solving problems. The
students played more freely with the second task. They explored the building of the cookie stack and
measured the stack enthusiastically. Students grasped the need to measure the height and most
students used the formula to find area of the cookie. However, only one group successfully formulated
the volume of cookie stack. On reflection, I believe the other groups were very close to completing the
task but showed an almost fear to be wrong. This seems to be a cultural trait within the class group.

Developed by Grainne McGrath and
Eddrina White, with thanks to Tricia
Nolan MDT and the students from
Presentation SS, Mitchelstown.
To download this lesson plan visit www.projectmaths.ie/mc2017
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Presenting the Problem

Picture This!

Can you find an expression for the
function drawn onto this rollercoaster?

Topic: Algebra & Functions
Exploring quadratic functions by looking at real-life examples while
making the connection between graphical representations and
quadratic functions.

Year Group: 3rd Year
Level: Mixed Ability

The Board Plan

Prior Knowledge &
Posing the Task
10 minutes

Students working on
the problem
10 minutes

Presentation of
Solutions & Ceardaíocht
20 minutes

Summing up &
Reflection
5 minutes

Reflecting on the Learning
Students were able to identify the roots, formulate factors, relate factors to solutions
and use the y-intercept in their attempt to find the function. Some students
attempted to use simultaneous equations. There was a tendency among students to
leave their function as equal to zero and not put it back as equal to f(x), making
checking their equation difficult. The students benefitted from completing the project
maths scaling and shifting exercises prior to the lesson. Some of extension exercises
were used in later classes. It is recommended that material be prepared in advance
for the board such as the graphed function and table for plotting the function. Overall, the students were
engaged by the lesson and where interested in the application of functions. The lesson did help solidify the
student’s knowledge and understanding of roots, functions and factors of quadratic equations.

Developed by Andrew Hough (The
Teresian School, Vanessa Hyland (St
Laurence’s College) Maeve Clancy (St
Benildus), with thanks to Emer Brady
MDT and students of St Laurence’s
College, Co. Dublin.

To download this lesson plan visit www.projectmaths.ie/mc2017
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Interactive Workshops

Saturday 4 th March in the Joh n Hume Building
Group 1: 14:00 – 14:45
JHL4

The Perfect Selfie

JHL5

Home and Away

JHL6

Rich, Happy, Famous or Healthy

JHL7

Tick Tock!

JHT3

The Problem with Cats and Dogs

JHT4

The Cinema Voucher

JHT5

Tri to be Shady

JHT6

Pragmatic Quadratic

JHT7

Finding the General Term of a Quadratic

JHT8

Frieda’s Field

JHT9

Centre of Symmetry of a Rectangle

Group 2: 14:45 – 15:30
JHL4

Decoding De Moivre

JHL5

Seeing through the Dab

JHL6

Transformation Trickery

JHL7

Introducing Differential Calculus

JHT3

3D Cubes

JHT4

What makes a Parallelogram?

JHT5

The Water Rocket

JHT6

An Average Problem

JHT7

Páirc Frieda (Tri Ghaeilge)

JHT8

Anyone for Pizza?

JHT9

How Many Ways Can You Prove It?
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