
National Seminar 6

Applied Mathematics
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Welcome
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Schedule

09:30 - 10:00 Welcome & Introduction

10:00 - 11:00 Mathematical modelling
Exploring formative assessment opportunities through the 
examination of student work

11:20 - 13:00 Strand 4: Differential equations
Exploring content from Strand 4 through engagement with an 
authentic modelling problem

14:00 - 15:30 Planning for a Modelling Project
Supporting the development of student’s modelling skills3



Keys
Reflection

Teaching 
Approach

Journal work

Prior 
Knowledge

Teacher Perspective

Student Perspective

Booklet activity

Group work
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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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By the end of this session you will have:

Discussed how best to bring the learning from previous seminars 

and events to the classroom.

Engaged with student work to explore how best to progress 

student learning during a modelling cycle.
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Overview of Professional Development and Supports 

● 5 National Seminars
● 3 Collaboratives
● Technology Workshop

Slides and additional Resources available 

● 4 Webinars 
● Video resources

Recordings available online

https://www.pdst.ie/post-primary/sc/appliedmaths/cpd-resources
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https://www.pdst.ie/post-primary/sc/appliedmaths/cpd-resources
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Overview of Professional Development and Supports

Year 3  September 2022 - May 2023
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Discussion

How has engagement with the unifying strand translated 
to classroom practice?

How are our students progressing with the specification? 

How has your own professional learning informed 
classroom practice?

How do we know?
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Strand 2

Mathematical 
modelling with 

networks and graphs

Strand 3

Mathematical 
modelling the 
physical world

Strand 4

Mathematical 
modelling  a changing 

world

Mathematical Modelling

Strand 1

Overview of the Specification
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Overview of the Specification

‘Mathematical modelling underpins applied mathematics and so is considered a unifying strand, 
it permeates all the strands of the specification. The learning outcomes in this strand identify 
the knowledge, skills and values which are essential to students’ learning throughout the 
course, underpinning the activities and content in the other strands’.

-Page 9 Specification
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Development of Key Skills 
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Reflection

How can we support students to progress their own learning?
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https://ncca.ie/en/junior-cycle/assessment-and-
reporting/focus-on-learning/
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https://ncca.ie/en/junior-cycle/assessment-and-reporting/focus-on-learning/


Analysis of Case Study Group 3
Presenting the context

Class context
● All boys
● 5th Year
● First attempt at engaging with a modelling cycle

Project constraints
● Individual Project
● 2 weeks 
● Open problem
● One full iteration

16



Analysis of Case Study Group 3
The problem statement

Examine a sport-related question that is of interest to you.
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Analysis of Case Study Group 3
Individual Activity: Engaging with Student Work

● Consider the stimulus quote
● Read student project (10 mins)
● Make summary notes in booklet
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Analysis of Case Study Group 3
Student Voice
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http://drive.google.com/file/d/1o8ARP455Mv3vlAQ3GCe5nGQ5PdgsGLB7/view
http://drive.google.com/file/d/1o8ARP455Mv3vlAQ3GCe5nGQ5PdgsGLB7/view


Analysis of Case Study Group 3
The Teacher’s Role

Guidance to support the completion of the Modelling Project page 13

The most crucial role a teacher can play in preparation for the Modelling Project is to ensure 
students are facilitated in realising the learning outcomes of all four strands of the specification. 
This should be done in as many contexts as possible over the duration of the course and through 
consistent engagement with mathematical modelling problems.
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Analysis of Case Study Group 3
Group Activity: Engaging with Student Work

Assign Roles Group Roles:
● Chair
● Recorder
● Editor
● Reporter
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Discuss the stimulus questions with your group

Record key points on a flipchart

Feedback to the room



Analysis of Case Study Group 3
Discussion

1. What type of feedback would you give this student to support the 
development of this project?

1. What questions could you ask to encourage the student to think more 
deeply about this topic?

How does this quote connect with, or challenge, your understanding of 
teaching, learning and assessment in an Applied Mathematics Classroom? 
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Analysis of Case Study Group 3
Feedback
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Analysis of Case Study Group 3
Student Voice
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http://drive.google.com/file/d/1jQlRwyyWI99LG56BqmEPoQMmhTbRn4Yu/view
http://drive.google.com/file/d/1jQlRwyyWI99LG56BqmEPoQMmhTbRn4Yu/view


Analysis of Case Study Group 3
Student Feedback

● 86.4% of students reported that their knowledge improved as a 
result of completing the project

● 72.7% of students reported that their confidence improved as a 
result of completing the project

● 54.5% of students reported that they enjoyed completing the 
project

● 77.3% of students indicated that they believed they would benefit 
from completing one or two more practice projects in advance of 
the Leaving Certificate project in 2022/23
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Analysis of Case Study Group 3
Teacher Recommendation

It will be important for 

teachers to be critical but 

positive in their feedback. 

It will be important for 
sufficient modelling tasks 
and sample projects to be 
used from early in 5th Year in 
order to improve student 
confidence. 

A significant number of students 
experience self-doubt or have a 
lack of confidence when first 
engaging in the mathematical 
modelling process.
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Reflection

What were your key takeaways from this session?
What are the next steps for your classroom?
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Focussing on Learning Outcomes 
Associated with Differential 
Equations.

11:20 – 13:00
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By the end of this session you 
will have:

An understanding of the appropriateness of 
Differential Equations as a mathematical model 

Experienced how Differential Equations can be 
developed and formalised through authentic 
modelling problems

Engaged with the various stages of the modelling 
cycle to develop students understanding of 
Differential Equations 
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Strand 2

Mathematical 
modelling with 

networks and graphs

Strand 3

Mathematical 
modelling the 
physical world

Strand 4

Mathematical 
modelling  a 

changing world

Mathematical Modelling

Strand 1

Overview of the Specification
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Compare Difference and 
Differential Equations

In groups, we would like you to discuss and determine 

what ‘Difference Equations’ and ‘Differential Equations’ 

are and when they might come into play in the real world.

“..if  the change is discrete in 
time, then students learn that 
difference equations are 
more appropriate models…
However, differential 
equations are more 
appropriate models if If the 
change is continuous in time”
Specification p. 21
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Feedback from Groups
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Strand 4: Mathematically modelling a 
changing world

“..if  the change is discrete in 
time, then students learn that 
difference equations are 
more appropriate models…
However, differential 
equations are more 
appropriate models if If the 
change is continuous in time”
Specification p. 21

The population growth of Blasket Island seals is 
discrete, so this is best modelled using 
Difference equations.

The population growth of humans  is not discrete, it 
occurs continuously in time. So it is best modelled 
using Differential equations.
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An object accelerates from an 
initial velocity of 4 m s-1 to a 
velocity of 16 m s-1 in four 
seconds.

How can we represent this 
on a velocity-time graph and 
what might we deduce from 
the graph ?

Where have we encountered 
rate of change to date?
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Creating connections between different 
representations for acceleration 

Fraction Derivative

How would they utilise their understanding of limits 
to this question?

as a proper/improper fraction?
Individually, consider if students might regard
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Feedback

Fraction

Derivative
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In groups, consider prior knowledge our students might have 

from their engagement with Leaving Certificate Mathematics 

while attempting this problem.

What assumptions would our students make?

What are the limitations to them finding an exact solution?

Establishing Cross-Curricular Prior Knowledge
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Feedback
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Guided Discovery

What about c? If only we had some condition to identify c …. 

How can we justify this?  

What does this mean and would we be happy with our students writing it in such a fashion?

How might we verify the 

correctness of this solution?

Separating the derivative into 
its constituent parts

Integrating both sides we get :
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Deriving an expression for Velocity using calculus

Guided Discovery

If we integrate both sides of the equality  with respect to their derivatives

How do we determine ‘c’ ?   
We have one unknown ‘c’, so we require one condition

Multiply both sides of the equality by dt 

Rearranging to make v the subject of the derivation

“..derive the kinematics 
formulae of motion 
using calculus”
Specification p. 18

When t = 0, v = u
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Concepts through Modelling
Explore a rich modelling problem and, 

as the need arises, develop 

understanding of new mathematical 

concepts through instruction, guided 

discovery, research, etc.

Concepts then Modelling
Explore a number of mathematical 

concepts through suitable tasks, word 

problems etc., then solve a rich 

modelling problem. In exploring these 

tasks, modelling competences may 

also be developed.

Approaches to Mathematical 
Modelling in the Classroom

Complete a 

full modelling 

cycle.

Focus on a 

subset of 

competences.

1 2

Complete a 

full modelling 

cycle.

Focus on a 

subset of 

competences.
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Determine the ‘terminal’ velocity of this skydiver after falling 
from rest before prior to opening the parachute 

The mass of the parachutist and parachute is 90 kg.

Formulating 

Problems

Evaluating 

Solutions

Translate to 

Mathematics

Computing 

Solutions

Terminal Velocity Problem
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Guided Discovery

Variable Description Unit

u initial velocity m s-1

v final velocity   m s-1

a acceleration  m s-2

s displacement/distance    m

Formulae

• v = u + at

• v2 = u2 + 2as

• s = ut + ½ at2

Using the kinematics equations listed 
below, calculate the speed of an object 
after falling freely for 5 seconds and 10 
seconds. 

Formulating 

Problems

Evaluating 

Solutions

Translate to 

Mathematics

Computing 

Solutions
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Linking to Prior Knowledge

An object falling under the influence of gravity from rest. 
Calculate its velocity after five seconds and after 10 seconds.
(assuming that it has not hit the ground in this time)

Can we refine our assumptions to find a more accurate solution?

Its velocity five seconds after falling from rest

Its velocity ten seconds after falling from rest

Conclusion - an object's velocity will increase by 9.8 m s-1

for each second that it continues to fall under the sole 
influence of gravity.  

Formulating 

Problems

Evaluating 

Solutions

Translate to 

Mathematics

Computing 

Solutions

Formulating 

Problems

Evaluating 

Solutions

Translate to 

Mathematics

Computing 

Solutions

Formulating 

Problems

Evaluating 

Solutions

Translate to 

Mathematics

Computing 

Solutions

Formulating 

Problems

Evaluating 

Solutions

Translate to 

Mathematics

Computing 

Solutions

Formulating 

Problems

Evaluating 

Solutions

Translate to 

Mathematics

Computing 

Solutions45



In groups, 
● discuss the concepts that students 

might discuss when considering this 
problem. 

● consider what factors students will 
assume come into play.

What concepts come to mind in order to 
determine the ‘terminal velocity’ of this 
parachutist?

Student Led Enquiry
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Feedback from Groups
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Possible Variations for 
Representing ‘Drag’

Air resistance(drag) for a falling body can be proportional to 
the velocity of the falling object.

Drag may be represented as a linear expression.

“..solve dynamic problems 
involving resistive forces that 
are proportional to vn n∈ R …”
Specification p. 19

Drag may be represented as a quadratic expression.
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Re-Formulating the Problem

The students have researched the problem and 
have determined that the air resistance coefficient  
for this parachutist, falling from rest, before he 
engages his parachute is equal 0.24 kg/m

They have also identified from research that, as 
time elapses, the speed of the parachutist tends to 
a constant value – called the ‘terminal velocity’.

Formulating 

Problems

Evaluating 

Solutions

Translate to 

Mathematics

Computing 

Solutions

“.. Dimensional analysis-
evaluate and articulate whether 
an answer is reasonable by 
analysing the dimensions..”
Specification p. 20
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The students understand that the 
parachutist falls under gravity. 

What forces should we take into account? 

Guided Discovery

The students also understand that air 
resistance (drag) will play a part.

Weight

Drag

“.. Drag: liquid, aerodynamic 
where F ∝ vn …”
Specification p. 19
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The net force =  mass x acceleration 
=   weight – drag 
=   m.g      – (0.24 v2)

0.24 v2

Terminal Velocity is the fastest you will fall in a given 
configuration. This is when air resistance balances your weight. 
So the parachutist net acceleration is zero.

9000.a = 9000. g       – 24 v2

375 .a =  375 . g       – v2

Multiplying both sides of the equation by 100

Divide by 24 

v2 =  375 . g      v=  35 . √3  m s-1

This is the equivalent of just over 60 m s-1

This value as a second iteration will have to be evaluated .
Can we refine our assumptions further to find a more accurate 
solution?

90.a = 90. g       – 0.24 v2

Determining the Terminal Velocity without Calculus 

Formulating 

Problems

Evaluating 

Solutions

Translate to 

Mathematics

Computing 

Solutions
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The net force =  mass x acceleration 
=   weight – drag 
=   m.g      – (0.24 v2)

Multiplying both sides by  dt

0.24 v2

375 .a =  375 . g       – v2

We developed this earlier to :

Dividing both sides by 

90.a = 90. g       – 0.24 v2

Now we are ready to integrate both sides of this equality

Determining the Terminal Velocity using Calculus 

Formulating 

Problems

Evaluating 

Solutions

Translate to 

Mathematics

Computing 

Solutions
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If we integrate both sides of the equality  with 
respect to their derivatives

How do we determine ‘c’ ?   We have one unknown ‘c’, so we require one condition

We get 

becomes

Substituting into  :

The LHS of the integral is of the form

So we now an expression for time and velocity

When t=0, v=0

Formulating 

Problems

Evaluating 

Solutions

Translate to 

Mathematics

Computing 

Solutions
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LHS of the equation 
The denominator must tend to zero:

This completes our third iteration 
which we will have to evaluate.

RHS of the equation 
As time tends to infinity:

Formulating 

Problems

Evaluating 

Solutions

Translate to 

Mathematics

Computing 

Solutions
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Graphical Representation of Terminal Velocity
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Extending the Learning - Next Steps

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?

What might a further iteration look like?

How could the model be refined to improve its accuracy? 

Formulating 

Problems

Evaluating 

Solutions

Translate to 

Mathematics

Computing 

Solutions
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Session 2: Reflection

How well did this session assist you in your understanding of 
how differential equations can be developed and formalised 
through authentic modelling problems?

How useful/relevant did you find today’s cross-curricular 
linking to mathematics?
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Time to take a break and enjoy some lunch!
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Supporting Students through 
the Modelling Project 

14:00 - 15:15
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By the end of this session you will have:

Explored the key elements of conducting background 
research and searching effectively online.

Discussed how best to manage the project and 
develop an appropriate timeline for your context.

Engaged in critical discussions regarding how students 
can effectively communicate their work in a written 
report.
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Assessment Criteria for the Modelling Project
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Managing the Project

In your groups, discuss what a suitable timeline 
might look like for your students while engaging 
with the project.
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What will be the key points in your timeline?

How could we keep students on track and how 
can we support this?



Submission

Brief 
Released

Applied Maths Project Timeline

“ Students will be expected to spend no 

more than 20 hours completing the 

modelling project.”

Guidance to support the completion of 

the Modelling Project p. 11
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Report Writing Skills

Comprehension 
Strategies and 

Presentation of Ideas

Researching and 
Referencing Skills

Interpreting and 
Representing Data

Mentimeter: What skills are required for students to be able to 
communicate their work and write a successful report?
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Coursework Skills

Development of these skills isn’t the sole responsibility of 
the Applied Maths teacher.

There are many other subjects that have coursework 
components as well so it may be helpful to collaborate with 
other teachers.

School management could coordinate a whole-school 
approach through School Self-Evaluation.

66



Research and Referencing Skills

How do you determine the credibility of a source?

Check other sources: Can you find the same information on other 

reputable websites? Do they provide their sources?

False information often contains incorrect dates or altered timelines.

The first result in the list of online search results can be sponsored or 

optimised for other reasons resulting in them not being the best quality.
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Acknowledging a Source
Who teaches students how to research?

Student Extract 1 Student Extract 2

Refer to booklet for student 
work and prompt questions.68



Choosing a Source

69

http://drive.google.com/file/d/1kKOICk_6XNfVzh-LiMXXolkm_ZUJ4FG9/view
http://drive.google.com/file/d/1kKOICk_6XNfVzh-LiMXXolkm_ZUJ4FG9/view


Linking Learning
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Comprehension Strategies and 
Presentation of Ideas

Students being able to communicate their work meaningfully is key to a 
successful report.

“Candidates need more experience with research 

methods.. They should avoid just “copying and pasting” 

external material into the sections of the IIS report. They 

should show – through their own text – an understanding 

of any quoted material and of its relevance.”

SEC Information Note, p. 5
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Synthesising gathered information/data into text relevant to their project is a 
essential skill.

The use of sentence stems can be very helpful to introduce their modelling 
problem, communicate their findings and draw conclusions on their work.

Examples:

The aim / purpose of this report is to outline / present / discuss / …

According to…

Based on… I determined that…



Comprehension Strategies -
Forming the Report

In the given student work, an overview of the student’s 
modelling work is presented in The Modelling Process
section of the report.

Discuss using the given prompt questions the important 
characteristics of the Introduction and Research and 
Interpretation of Results sections of a student report. 
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Reflection - Managing the Project

Having explored the various elements of supporting 
students in developing their report, 

Are there any elements of your original timeline that 
you would adapt to further develop student skills?

How has it informed your daily practice to support skills 
development and would it change when you start 
teaching these wider skills over the two year period?
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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
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http://www.pdst.ie/
http://www.scoilnet.ie/


Evaluation
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tinyurl.com/appliedmathsns6

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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