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By the end of this Webinar you will 
explored :
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The applied mathematics professional development programme 
experienced to date.

What Mathematical modelling is,  why it is needed and how we can 
integrate Mathematical modelling practically into our teaching.

The applications of Kruskal, Prim and Dijkstra’s algorithms.

The growing bank of resources available to teachers of applied 
mathematics.
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Overview of Professional Development and Supports Available to date
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Year 1 Nov 2020 - June 2021
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Remit of Today’s Webinar

Mathematical Modelling Tasks and Teaching It        72%

Strand 2: Algorithms            44%

Strand 2: Matrices            21%

Strand 3: Accelerated linear motion            18%
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Developing an understanding of Mathematical Modelling

What is it ?

What are the characteristics of a good 
mathematical model?

What is a mathematical modelling cycle?

Formulating 
Problems

Evaluating 
Solutions

Translate to 
Mathematics

Computing 
Solutions

Mathematical 
Modelling
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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.
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Approaches to Mathematical Modelling 
What does it look like in the Classroom?

1 2

Complete a 
full modelling 

cycle.

Focus on a 
subset of 

competences.
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Revision of terminology used in
Strand 2: Mathematical modelling with networks and graphs
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“Students should be able to: use and apply the 
following network terminology: vertex / node, 
edge/arc, weight, path, cycle.”
Specification p. 17
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What defines a Tree?
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“Students should be able to demonstrate an 
understanding of the concepts of tree, 
spanning tree, minimum spanning tree in 
appropriate contexts”
Specification p. 17

A cycle is a path that starts and finishes at the same vertex. 
It can be regarded as a closed path.

A tree is a connected graph with no cycles.

Not a Tree

A Spanning Tree is a connected graph that includes all of the vertices of the graph but 
doesn’t have to include all of the edges of the graph

A path is a sequence of connected vertices in a graph. 

Tree
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What is a Minimum Spanning Tree?
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A Minimum Spanning Tree (MST) is a  ______    _______ such that the total weight of its _____ is as 
_____ as possible.
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“Students should be able to 
demonstrate an understanding of the 
concepts of tree, spanning tree, 
minimum spanning tree in appropriate 
contexts”.
Specification p. 17

Oslo

Monaco

Paris

Edinburgh

Dublin

690
1450

1805

875

780

927

348



To format the body text, simply 
highlight the specific line(s) of 
text and click ‘tab’ or press 
‘increase/decrease list level’ 
button. If you continue to click 
the ‘Tab’ button and the text 
turns red you have tabbed too far 
and should use the ‘decrease 
level’ button to return to 
compliant text.

Do not use the bullet point 
button to format your text.

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.
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Complete a 
full modelling 

cycle.

Focus on a 
subset of 

competences.



To format the body text, simply 
highlight the specific line(s) of 
text and click ‘tab’ or press 
‘increase/decrease list level’ 
button. If you continue to click 
the ‘Tab’ button and the text 
turns red you have tabbed too far 
and should use the ‘decrease 
level’ button to return to 
compliant text.

Do not use the bullet point 
button to format your text.

The manager of the theme park wants to widen and re-surface some 
of these paths so as to provide easier access for maintenance 
vehicles. The manager wishes to connect all parts of the theme park 
in a most cost efficient way, by minimising the total length of paths 
selected to be widened and re-surfaced.

What is the minimum length of path that must be resurfaced if 
each of the attractions and the Shop are to be interconnected?
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1.  To begin, highlight both nodes that connect the edge of least weight.  

2.  Find the next edge of least weight. If there is a choice of equal edges, it will  

      have no effect on which you select as long as it does not form a cycle with 

      the edges already selected. Add this edge to the minimum spanning tree. 

      Highlight the appropriate node(s)

3.  Repeat step 2 until all vertices are connected.

Kruskal’s Algorithm
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Prim’s Algorithm “use appropriate 
algorithms to find 
minimum spanning 
trees”
Specification p. 17

1.   To begin, pick any vertex/node(unless a predetermined one is indicated).

       Add this node to the visited list.

2.   Examine all edges from the visited nodes to other non visited nodes. Select 

      the smallest edge to a new node ensuring it does not form a cycle with the  

      edges already selected. Add this edge to the minimum spanning tree. 

      Add the new node to the visited list.

3. Repeat this last step until we have a tree spanning all nodes, one where the 

     total weight of all edges selected is as small as possible. 
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Applications of Previous Algorithms
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Formulating 
Problems

Evaluating 
Solutions

Translate to 
Mathematics

Computing 
Solutions

Mathematical 
Modelling

re
fin

ing

Concepts then Modelling
1

The manager of the theme park wants to widen and re-surface some of these paths so as to provide easier 
access for maintenance vehicles. The manager wishes to connect all parts of the theme park in a most cost 
efficient way, by minimising the total length of paths selected to be widened and re-surfaced.

What information is required to formulate and solve this problem?
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Entrance
Shop

Pirate
Ship

Tea 
Cup

Kiddie
Corner

River
Rapids

Log
Flume

Corkscrew
Animal
Farm

Runaway
Train

Entrance
Shop

- 48 - 54 - - - 80 -

Pirate
Ship

48 - 50 75 64 72 120 75 -

Tea Cup - 50 - 36 - - - - -

Kiddie
Corner

54 75 36 - - - - - -

River
Rapids

- 64 - - - 32 - - -

Log
Flume

- 72 - - 32 - 150 - 80

Corkscrew - 120 - - - 150 - - 58

Animal
Farm

80 75 - - - - - - 54

Runaway
Train

- - - - - 80 58 54 -

A ‘-’ represents no direct connection.

Task: Create the path network for the 
theme park from the table and identify the 
maths method  required to calculate 
minimum length of paths to be resurfaced 
ensuring access to all locations.

Each distance is measured in metres.
What do you think the dashes represent in the table?
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Solution: Applications of Previous Algorithms
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Total Weight = 417 m 

Formulating 
Problems

Evaluating 
Solutions

Translate to 
Mathematics

Computing 
Solutions

re
fin

in
g

Mathematical 
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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.
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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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Authentic Problem: Exploring the Island

The Murphy family are on holiday in the Isle 
of Man and are staying in Port Erin.

They want to explore the island and today 
they plan to visit Ramsey.

Determine the best way to travel to Ramsey.

Isle of Man
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Formulating the Problem

What assumptions must be made?
- Murphys’ preference to mode of travel: Car, 

bike, etc.?
- Journey preference: Shortest route, quickest 

route, scenic route?
- Time of day

Formulating 
Problems

Evaluating 
Solutions

Translate to 
Mathematics

Computing 
Solutions

Mathematical 
Modelling

ref
ini

ng

“determine what assumptions are necessary 
to simplify the problem situation.”
Specification p. 16

Must any research be done?
- What information is relevant to the problem? 

Road network, distances, average speeds, etc.
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Translating the Problem to Mathematics
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After a Node is made 
permanent, we check 
all edges from it to all 
other non-permanent 
nodes – we update 
their working values if 
appropriate.

Next we compare all 
working values of 
remaining 
non-permanent 
nodes to determine 
the next permanent 
node.

Shortest distance = 48.3 km

Computing Solutions
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Computing Solutions
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Dikstra’s Algorithm:

1. Label the start vertex as 0. Make this number a permanent 
label.

2. Record a working value at every vertex that is directly 
connected to the vertex that has just been made a 
permanent label.

3. Select the smallest working value of the vertices that do not 
have a permanent label. Make this a permanent label. If two 
vertices have the same smallest working value then choose 
either.

4. Repeat steps 2 and 3 until the destination vertex receives a 
permanent label.

5. To find the shortest path, trace back from the destination 
vertex to the start vertex.
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Evaluating Solutions

Route A = 48.3 km 
(Mix of local and major 
roads)
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Route C

Route B

Route A

Route B = 48.8 km
(All major roads)

Route C = 51.4 km
(All major roads)
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Refinements and Further Iterations

Cycling/Driving models: 
- Different average speeds on local vs. 

major roads
- Integrate accelerated linear motion 

into their analysis
- Exploration of energy and how it 

relates to work done 
- Motion/forces on an inclined plane

Formulating 
Problems

Evaluating 
Solutions

Translate to 
Mathematics

Computing 
Solutions

re
fin

in
g

Mathematical 
Modelling

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

To date:
Webinar for School Leaders 

National Seminar 1 and 2

Professional Learning Community 1

End-of-Year Webinar

Helpful resources: 
www.pdst.ie/pp/sc/applied-maths or 
www.scoilnet.ie/go-to-post-primary/appliedmaths/cpd/ 

http://www.pdst.ie/pp/sc/applied-maths
http://www.scoilnet.ie/go-to-post-primary/appliedmaths/cpd/
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Email?

● Any questions please contact: appliedmaths@pdst.ie

● Follow us on Twitter: @PDSTAppliedMath
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