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Welcome
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Expectations for Online CPD

The PDST does not give permission for this CPD event to be recorded.
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Teacher Perspective

Student Perspective

Booklet activity

Group work

Reflection

Teaching 
Approach

Journal work

Prior 
Knowledge

Keys



Key Messages

Core to the specification is a non-linear 

approach which will promote the 

making of connections between 

various learning outcomes.

Strand 1 is the unifying strand and 

emphasises the importance of utilising 

mathematical modelling across all 

learning outcomes.

Applied Mathematics is rooted in 

authentic problems as a context for 

learning about the application of 

Mathematics.
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Project/Coursework needs a skill set 

wider than just being good 

mathematicians. It requires students to 

be able to research, refine and 

communicate their work. 



Schedule for Seminar 4 
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09:30 - 09:40 Welcome
Overview of the professional development programme & key messages.

09:40 - 11:00 Investigating learning outcomes in Strand 3 while developing skills in 
modelling - Part 1

11:00 - 11:15 Break

11:15 - 13:00 Investigating learning outcomes in Strand 3 while developing skills in 
modelling - Part 2

13:00 - 13:45 Lunch

13:45 - 15:15 Project Scheduling Networks & Critical Path analysis

15:15 - 15:30 Evaluations and Q&A 



Overview of PD and Supports 
Available

Year 1

2 X 

National 

Seminars

1 X PLC

2 X 

Webinars

Year 3

4 X National 

Seminars

2 X PLCs

1 X Webinar

1 X 

Technology 

Workshop



8

Investigating learning 
outcomes in Strand 3 while 
developing skills in 
modelling - Part 1
09:40 - 11:00



By the end of this session you will 
have:
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Reflected on what’s involved in the various aspects of a modelling 

problem. 

Explored the key skills involved in mathematical modelling 

and presenting a model.

Investigated how to develop students’ modelling skills and 

support them during mathematical modelling.
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Wider skills needed for 
communicating their work. 

Students Engaging with Project 
Work



Guidelines/Assessment criteria –
Teacher reading

Explore the modelling project guidelines, assessment criteria and 
discuss the following:

What student skills do we need to develop?

What difficulties do you think students will have?

What classroom activities will help in supporting the modelling project 
assessment criteria?



Feedback from Groups
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Capturing the Learning Process

How can students document their ideas when they are 
planning for and formulating a modelling problem?

How could they best record evidence of their research, 
progression of ideas (refinements) and evidence of 
learning?



Capturing the Learning Process

Use of a modelling journal for students to:

Record thoughts/ideas.

Document and enhance learning.

Show evidence of progression so students can see 
how thoughts have developed and refined.

“Senior cycle students are 

encouraged to develop the 

knowledge, skills, attitudes and 

values that will enable them to 

become more independent in 

their learning”

Specification p. 13

Note: More graphic organisers can be found at https://pdst.ie/node/2336

https://pdst.ie/node/2336


The Openness of Modelling Problems

There can be a wide range of solutions depending on how 
students interpret and formulate the problem.

“The open-ended nature of 

mathematical modelling 

problems allows students to 

employ the mathematical tools 

that they prefer ”

Specification p. 13

It’s important for students to become familiar with first 
engaging with a vague context and then moving to a 
more precise model based on their problem statement.

Various mathematical approaches can be used 
depending on the student’s chosen model.



Sample Model Interpretations

1. Propose a suitable evacuation strategy for an Irish school.
2. How good do a goalkeeper’s reactions need to be to save a 

penalty?
3. Investigate the optimum launch angle for a long jumper?
4. How fast could an amateur Irish bobsled team complete a 

bobsled run?
5. Determine a safe landing speed for a parachutist.
6. How safe are bumper cars?
7. Can Ireland meet its 2030 forestry target?
8. Design a suitable transportation network for an Irish city.

Formulating 

Problems

Evaluating 

Solutions

Translate to 

Mathematics

Computing 

Solutions

Mathematical 

Modelling

“As they model authentic 

problems, students learn to 

appreciate the importance of 

mathematics in understanding 

the world around them.”

Specification p. 16



Skills Development: Search v's Research

An important skill for students is the ability to 
interpret/refine material that they have researched.

Demonstrate how external material can be used and 
applied to their solution.

“Students must 

acknowledge the source or 

author of all information 

or evidence taken from 

someone else’s work.”

Specification p. 22



Modelling Problem

“Choose a sport where an object moves under the influence of a 

gravitational field. Investigate this motion.”



Feedback
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‘Do you have what it takes to hit your target – 180?’

In groups, we would like you to discuss 

and determine what factors might come 

into play for students when describing 

the motion of a dart, thrown by a dart 

player. What’s required to throw 180 in a 

competition?

Formulating 

Problems

Evaluating 

Solutions

Translate to 

Mathematics

Computing 

Solutions

Mathematical 

Modelling

Building on students' suggestions to explore 
projectile motion

http://www.youtube.com/watch?v=eHD6fBuN7i8
http://www.youtube.com/watch?v=eHD6fBuN7i8


Feedback from Groups
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Formulate the problem

What is the problem being asked and what research must 
you do?

What variables will affect your model?

What assumptions must be made to engage with the 
problem and consider if there are limitations to the model 
due to these assumptions?

The graphic 

organisers or 

questions in the 

modelling journal 

may help.



Feedback
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Coffee Break
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Investigating learning 
outcomes in Strand 3 while 
developing skills in 
modelling - Part 2
11:15 - 13:00



“solve constant 
acceleration projectile 
motion involving 
displacement, velocity 
and time”
Specification p. 19

Student's work: 
Formulating the Problem

Student research uncovered 
five determining factors.

Students identified four 
assumptions for this model.    



Students assumed: 
- ‘that linear motion (uvast) formulae were not enough on their own’
- they needed to consider ‘acceleration due to gravity’ 

They concluded a need to engage with the mathematics of vector algebra.

Further opinions made by student



Individual task: Re-visiting Prior Knowledge



Investigating velocity vector components



What direction should we project the cannonball?



Formulae
• v = u + at
• v2 = u2 + 2as
• s = ut + ½ at2

Terminology
• u  initial velocity
• v final velocity
• a acceleration
• s displacement/distance
• t time taken

Adapting our knowledge

Path travelled
vx :  velocity in the horizontal direction  

vy :  velocity in the vertical direction 

ax :  acceleration in the horizontal direction 

ay :  acceleration in the vertical direction 

Sx : displacement in the horizontal direction

Sy : displacement in the vertical direction 

Notation



Individual task: Developing the formulae

Consider how the uvast linear

formulae could be adapted to 
determine expressions for projectile 
motion. Specifically velocity and 
displacement:

• vx =  ?

• vy =  ?

• Sx =  ?

• Sy =  ?



Developing equations for velocity and 
displacement of a projectile 

vx = ux + axt  but ax = 0 m s-2

=>  vx = ux

vy =  uy +  ay t  

but ay = -9.8 m s-2

=>  vy =   uy - 9.8 t  

Velocity in 
horizontal direction

Velocity in 
vertical direction

Displacement in 
horizontal direction

Displacement in vertical 
direction

Sx = uxt + ½ axt
2  but  ax = 0 m s-2

Sy =  uy t   + ½ ay t2    

but  ay = -9.8 m s-2

=>     Sx =  ux t   

=>  Sy =  uy t   - 4.9  t2 

Third uvast formulae

v2 = u2 + 2as

vx 
2 = ux

2 + 2 ax sx 

vy 
2 = uy

2 + 2 ay sy 

+

+

g



Student’s work:
Translating the problem into mathematics

The treble 20 is about 1.85m off of the ground.

The student determined that 
the vertical and horizontal 
displacements of the dart 
would be important factors.

The student required the 
speed of the dart which 
could be calculated or 
assumed.

The problem was then 
redefined as one of  
‘projectile motion’ problem.



Journal - Translating the Problem to Mathematics

Translating the Problem to Mathematics:
What mathematical approach will you use to solve the problem

and why?

Where will your assumptions and variables be used in your model?

Can you describe the relationship between your variables and your

mathematical approach?



Student’s work: Preparing for a first calculation 

Height    1.65 m   …. This will be my release height
=> Vertical displacement =  1.85 - 1.65 = 0.20 m

Following research, Students determined 
that  competition dart players release the 
dart between 5.8 m s-1 and 6.7 m s -1

However, in the absence of precise 
data – for today's purpose, we will 
assume a release speed of 6 m s -1.    

Students also identified suitable experiments 
which could be conducted in the Lab to 
determine their actual throw speed.



Student’s work: 
Completing the solution

As time is a scalar value (with no direction), it is therefore constant in both planes

Jump to Onenote… develop trigonometric solution



Journal - Computing the Solution 

Computing the Solution:
How did you calculate your solution and what effect did your variables and assumptions have on it?

Did you use computational technology to assist in your calculations? If so, what form did this take?

How will you present your solution (graphs, charts, etc.)?

Explain the relationship between your solution and the original problem statement?



Individual task 

Consider how a student might refine their factors/assumptions, to 
form a second or third iteration of the mathematical modelling cycle.

“Refine a model and use 
it to predict a better 
solution; iterate the 
process”
Specification p. 16



Students work:
Conclusion & Evaluation after first iteration

The student concluded that it was indeed 
possible to hit 180 both mathematically 
and practically.

This required the student to release the dart at 
a speed between 6 m s-1 and 7 m s-1, at an 
angle of 25.73o, from a point with a vertical 
displacement of 0.2m and a horizontal 
displacement of 2.37 m then the dart would 
strike the treble 20 (= 60).

The student, having evaluated the solution to their 
first iteration, would now progress to the 2nd or 3rd 
iteration, recording it as they proceed.



Journal - Evaluating solution 

Evaluating the Solution:
How accurate and reliable is your solution based on your earlier assumptions?

What effect would changing your variables/assumptions have on your solution?

How does your solution compare with previous solutions/iterations?

Can you refine/alter your assumptions to improve your solution and will this change your solution

much?



Review of Journal and Modelling Cycle

Presenting your Final Model:
How will you present your final paper so that it is well formatted and easy to read?

Can visual aids be used to better communicate your work?



Time for Reflection ….



Supporting Students During Modelling

What mathematical skills do we need to develop in our 
students?

What difficulties do you think students will have?

What classroom activities will help in supporting the modelling 
project assessment criteria? 



Feedback 



Supporting Students During Modelling 

Successful modellers engage with modelling on a regular 
basis from the beginning
(Blomhoj and Kjeldsen, 2006).

“Help me to do it by myself”. Balance between teacher 
guidance and student independence (Ferri, 2017).

Working in groups to promote high level discussions (Blum 
and Ferri, 2009).

Strategy interventions: “make a sketch”, “does this make 
sense in the real world?” (Blum, 2015).



Scenario Analysis

Students are engaging with a modelling problem involving 

investigating if Ireland will meet their total forestry target of 18% 

by 2030 and are discussing the formulation of the problem.

Read the following three scenarios about student discussions and 

the input of the teacher and review the support that the teacher 

gave. 

“There is no pre-determined solution 

strategy and the students have 

ownership of all decisions they make 

as they progress through the 

modelling cycle to arrive at their 

solution.” 

Specification p. 23

What did the teacher do to support student learning? 

What didn’t they do? What could they have done better?



Scenario 1

Students are working in their groups and Ms. M is circulating the room observing and 

listening to the students’ conversations. She joins the conversation when a student asks 

for help.

Brian: “Ms. M the question is very vague, we don’t know where to start”

Roisín: “We don’t have enough information to start.”

Ms. M: “Well, what’s missing? What do you need?”

Demi: “We don’t know what the percentage is now or what maths approach is 

involved.”

Roisín: “Could we search the internet to maybe find out the current percentage and the 

amount that are planted each year?”

Ms. M: “Why not. That could be a nice place to start to find some relevant information 

or you could start your first iteration by assuming a starting amount.”



Scenario 2

Mr. K listens to another group’s initial conversation about the problem 

and thinks that the students might not be going down the right route. 

Mr. K: “I’m not sure if you’re on the right track.”

Gillian: “Oh right. What did we do wrong?”

José: “We just picked a fixed number of trees to be planted each year 

and kept adding that until the year 2030. Will that work?”

Mr. K: “That’s not the particular approach that I would use.”



Scenario 3

Ms. B is circulating the room as groups are engaged with the modelling 

problem and notices that a particular group may be struggling so moves 

towards them to create an opportunity for them to ask for help. 

Lisa: “Ms. B, it’s not clear from the question what we’re supposed to 

do.”

Orla: “I found a website that tells me the amount of forestry for the last 

number of years, can we use that?”

Krystian: “We know that they have to increase the amount of trees that 

need to be planted every year but we don’t have enough information.”

Ms B: “……….” Suggest a suitable response and give reasons why.
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How did you find the student modelling journal? 
Do you think that it will be a helpful resource for 
students?

What teaching and learning strategy did I find the 
most useful this morning?

What critical skills can I help develop in my 
students?

Reflection on Teaching and 
Learning
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Project scheduling networks 
and 

Critical path analysis

13:45 - 15:15



By the end of this session you will have:
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An understanding of critical path analysis as a 
mathematical model. 

Experienced how project scheduling can be developed 
and formalised through authentic modelling problems.

Engaged with the various stages of the modelling 
cycle to develop students understanding of project 
scheduling.
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Strand 2

Mathematical 
modelling with 

networks and graphs

Mathematical Modelling

Strand 1

Overview of the Specification



What is Project Scheduling and Why use it?

Project Scheduling and Critical Path Analysis involves 
planning the order of activities in any kind of project.

Some activities depend on the completion of others 
(e.g. you can’t put a roof on a house without 
constructing the walls first).

It determines the shortest possible time to complete a 
project resulting in more efficient work.



Where is it Used?

Widely used in project management (Engineering, Business, 
Construction) to predict how long a project will take. 
For example: planning if a new toy will be ready for the 
Christmas shopping period. 

Preparing/planning a trip abroad (packing, purchase tickets, 
passport check, checking in, travel, accommodation, events 
etc.).

Making full Irish breakfast (wouldn’t complete each task one 
after the other, i.e toast is toasting while eggs are cooking).

“The Applied Mathematics course uses 

authentic problems as a context for 

learning about the application of 

mathematics to design solutions for 

real-world situations.” 

Specification p. 9



How quickly can you prepare tea for four?

Within your group we would ask you to 
examine the 10 tasks in your booklet 
labelled A – J which are required to 
prepare tea for four!

Using Jamboard, agree within the group 
on the placing of the tasks in order! 
Estimate the time taken to prepare the 
tea for four.

Formulating 

Problems

Evaluating 

Solutions

Translate to 

Mathematics

Computing 

Solutions

Mathematical 

Modelling



Jamboard Activity

Within your group we 
would ask you to examine 
the 10 tasks labelled A – J 
which are required to 
prepare tea for four! 

What is the shortest time 
it could take to serve tea 
for four?

ACTIVITY DESCRIPTION

DURATION

(minutes)

A Pour tea into four cups 1

B Boil the kettle 3

C Relax and enjoy the tea 5

D Allow the tea in teapot to brew 

before pouring
2

E Fill the kettle and switch on ½

F Greet guests and invite them to 

sit in sitting room
1

G Call guests for tea ½

H Add milk and sugar to tea 1

I Add tea bags to the teapot ¼

J Pour boiling water to teapot ½



Feedback

Formulating 

Problems

Evaluating 

Solutions

Translate to 

Mathematics

Computing 

Solutions

Mathematical 

Modelling



Creating a precedence table
From the activity descriptions listed below, 
complete the precedence table opposite –
listing the activities in the order they were 
completed.

ACTIVITY DESCRIPTION

DURATION

(minutes)

A Pour tea into four cups 1

B Boil the kettle 3

C Relax and enjoy the tea 5

D Allow the tea in teapot to brew 

before pouring
2

E Fill the kettle and switch on ½

F Greet guests and invite them 

to sit in sitting room
1

G Call guests for tea ½

H Add milk and sugar to tea 1

I Add tea bags to the teapot ¼

J Pour boiling water to teapot ½

Precedence table

Activity Predecessor
Duration 

(mins)



Feedback 

61



How do we represent project scheduling 
information on a Network graph?

In this diagram, Activity A must be 
complete before Activity B can be 
performed. Activity D can only be 
performed once Activity B is complete.

In this diagram, Activities D and E must both 
be completed before the start of Activity G.

In this diagram, Activities E and F can start 
simultaneously only after Activity C is 
completed.

“..apply network 

concepts to project 

scheduling.” 

Specification p. 17



Group Task: Constructing Network Graph

Using the precedence table opposite 
that was created earlier, sketch a 
Network Graph to represent each 
activity.

Precedence table

Activity Predecessor
Duration 

(mins)

E - ½

F - 1

I E ¼

B E 3

J I , B ½

D J 2

G F ½

A D, G 1

H A 1

C H 5

From your graph, estimate the 
optimal time required to prepare 
and enjoy tea for four.



Feedback from Groups
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Determine the Critical path for the 
previous schedule of activities

Determine the critical path of activities as 
indicated in the Precedence table opposite.

Precedence table

Activity Predecessor
Duration 

(mins)

E - ½

F - 1

I E ¼

B E 3

J I , B ½

D J 2

G F ½

A D, G 1

H A 1

C H 5

For convenience, a reminder of what each 
activity letter represents is set out below.

“..apply the concepts 

of critical path to 

project scheduling...” 

Specification p. 17



Completing a Network for this project

“..apply network 

concepts to project 

scheduling.” 

Specification p. 17



Applying a rough work grid for each activity 
Activity

Duration



We have determined that moving forward 
through the activity list from beginning to 
end will take  13 minutes.

Start Activity Finish

Duration

From the network graph, determine how 
long it will take for this project to complete



We have worked backwards through the schedule 
and are now set in to identify the Critical Activities 

Can an activity be delayed without 
affecting the overall schedule?

Start Activity Finish

Duration

Early   

Start

Activity Early 

Finish

Late   

Start

Duration Late 

Finish



Identifying the Critical activities and Critical Path

ES Act EF

LS Dur LF

Critical activities are those for which the start and finish times are strictly 
defined. They are critical in the sense that their delay results in the delay of 
the whole project.

How might the difference between the Late Finish and the Early Finish help 
us
to identify critical activities?  

An activity is said to a Critical Activity if its float is zero.

The Critical Path is   E, B, J, D, A, H and C.

We call this difference the Float.



Interpreting our solution

The Critical Path is E, B, J, D, A, H and C

How would we interpret the 
non-critical activities F,G I ?  

“..apply the concepts of 

critical path, early times, 

late times and floats to  

project scheduling.” 

Specification p. 17



Cooking Spaghetti Bolognese

Calculate the quickest time to prepare spaghetti bolognese using the 
information below.

Activity Label Duration 

(minutes)

Boil water A 5

Add pasta to water and cook B 10

Chop up vegetables C 7

Cook mince and vegetables D 15

Add tomato puree and sauce to the mixture and stir E 3

Drain pasta F 2

Toast the garlic bread G 3

Mix bolognese and pasta together and enjoy H 1

“They are given further 

opportunity to consolidate their 

understanding that 

mathematical ideas can be 

represented in multiple ways.” 

Specification p. 17



Cooking Spaghetti Bolognese - Network Graph

Activity Label Duration 

(minutes)

Depends 

on

Boil water A 5 -

Add pasta to water and cook B 10 A

Chop up vegetables C 7 -

Cook mince and vegetables D 15 C

Add tomato puree and sauce 

to the mixture and stir

E 3 D

Drain pasta F 2 B

Toast the garlic bread G 3 -

Mix bolognese and pasta 

together and enjoy

H 1 E, F, G

A
5

F
2

E
3

H
1

B
10

D
15

C
7

G
3



Cooking Spaghetti Bolognese - Solution

A
5

F
2

E
3

H
1

B
10

D
15

0

0

26

26

25

25

15

23

5

13

7

7

C
7

Activity Labe

l

Duration 

(minutes)

Depend

s on

Boil water A 5 -

Add pasta to water and 

cook

B 10 A

Chop up vegetables C 7 -

Cook mince and vegetables D 15 C

Add tomato puree and 

sauce to the mixture and 

stir

E 3 D

Drain pasta F 2 B

Toast the garlic bread G 3 -

Mix bolognese and pasta 

together and enjoy

H 1 E, F, G

22

22

G
3

Early Event Time

Late Event Time



What’s next? Timeline 2021 - 2022

National Seminar 4

Jan ‘22

Assess feedback 
from Seminar 1 & 

2

Webinar

May ‘22

PLC

Mar ‘22

National Seminar 5

Apr ‘22
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Single Visit
Sustained 
Support

pdst.ie
Scoilnet.ie

PDST 
Supports

School Visits
Professional 

Learning 
Communities

WebinarsSeminars PDST Websites

Supports Provided by PDST

http://www.pdst.ie/
http://www.scoilnet.ie/


Evaluation
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https://forms.gle/yzJgLVeMHEbYxBBf8
https://forms.gle/yzJgLVeMHEbYxBBf8


Questions?

● Any further questions please contact: appliedmaths@pdst.ie

● Follow us on Twitter: @PDSTAppliedMath
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