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Subject 

Maths, Maths Literacy, Environmental Science, ICT Handhelds and ICT Skills, Heritage, 

Outdoor Learning 

Aim of the lesson 

By the end of the lesson the student will: 

● Gather digital data with the main aim of creating mathematical scenarios and problem 

solving within the school locality 

● Analyze, evaluate and package digital data 

● Present findings and answer questions thereon 

● Expand into other areas of the National Curriculum. 

Age of students 

12-13 Years 

Time 

Preparation time: 1 hour 

Teaching time: 4 hours 

Teaching material 

Online: Garmin eTrex Trackers, Associated Software, iPad and Interactive White Board (IWB), 

Google Earth. 
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Garmin eTrex Trackers (Image by T. Roche) 

 

Offline: Printer, scanner, and laminator 

21st century skills 

How the lesson plan corresponds to 21st century skills. To find out more: http://www.p21.org/our-work/p21-framework  

1. Exchange ideas 

2. Communication 

3. Collaborate/ show resilience/ be flexible 

4. Analyse/ evaluate  

5. Think outside the box 

6. Integrate aesthetics into the productions. 

Lesson Plan 

  

Introduction, Background and Prior Knowledge 

Remember: 

 “If you do not know where you come from you can’t be expected to know where you are going”  

(Terry Pratchett)  

Task 1: Orientation 

Students familiarize themselves with a static map of their school locality. Observe contour lines, 

benchmarks, settlements, rivers and their directions, roads and their directions, bridges, 

heritage sites (Fulacht Fia and Stone Rows). 

http://www.p21.org/our-work/p21-framework
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Static map of the school locality (Image by T. Roche) 

 

Task 2: Speed, time and distance 

Students capture data on the school bus route. This is a short screenshot, but it illustrates the 

point. Note the vertical scroll bar. 

 

Speed, time and distance (Image by T. Roche) 

Here we delve into the quite abstract concepts of speed, time and distance. Using our dataset 

and obscuring one of the three elements we can work out any problem in this mathematical 

scenario and see through investigation how formulas are arrived at. Of course, we are working, 

in many cases here with decimal numbers and this adds a certain rigor to our problem solving. 
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DISTANCE = TIME X SPEED per HOUR. 

 

TIME = DISTANCE/ SPEED per HOUR. 

 

SPEED = DISTANCE/ TIME. 

 

Base of 60 for TIME 

Bases of 10,100,1000 for DISTANCE 

 

We also introduce and use calculators/ handhelds for these complex calculations. 

 

Task 3: Graphical Analysis 

  

 

 

The journey profile (Image by T. Roche) 
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Task 4: Manipulating the topographical profile into a 2-D route 

 

Positions of students’ homes (Image by T. Roche) 

Students identify their homes and their respective locations in reference to each other after 

transferring the captured data from the device onto the IWB via the Garmin Software. They use 

the international conventional icons to customize and personalize the route 

 

Task 5: Integration of now Personalized Map into Google Earth 

 

Positions of students’ homes synchronized with Google Earth (Image by T. Roche) 

 

Google Earth software is now synchronized with Garmin software to add another dimension to 

this creation. 



 

7 
 

Another more Expansive Route/ Same methodology 

 

(Image by T. Roche) 

The possibilities are endless as each captured route, be it on the school bus or travelling the 

weekend with parents, produces various topographies and a chance for the students to create 

and use the further elements in the software. As illustrated in the images above all types of 

mathematical scenarios can be conjured up, problems based on them and solved.  

Activity Procedure Time 

  Note: Refer in all cases to screen grabs above.   

1 

• Familiarization with Static maps, (see above) the 
school being the centre of activity.  

• Acquaint each other with Environmental Science 
vocabulary: contour lines, bench marks, settlements, 
routes of rivers, heritage sites eg. Fulacht Fia (Bronze 
Age Cooking Venue), stone rows (megaliths).         

30 minutes 
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Activity Procedure Time 

2 

• Problems based on speed, time and distance. 

• On the school bus route, switch on tracker and switch 
off when journey completed. 

• At school next day transfer data to IWB. 

90 minutes 

3 
• Graphical analysis based on topographical data. 

• Locate profile and discuss maximum, minimum and 
average heights above sea level. 

40 Minutes 

 

4 
• Translating topographical profiles into a 2D Route using 

internationally recognized icons. 
40 Minutes 

5 
• Embedding now personalized maps into Google Earth 

for further enhancement. Export, print and laminate. 
40 Minutes 

 

Assessment 

• In-school assessment. 

• Peer-to-peer assessment by other classes in the school. 

• Out of school assessment. 

 

Public presentations  

The work described in this lesson plan was taken to several Science Fairs and In-Service 

Teacher Training Events. Feedback was gathered. 

We participated in The RDS Primary Science Fair for the first time ever on Thursday 9th 

January 2018. It was a brilliant experience. Our project attracted loads of attention and visitors. 

Here we are with Mr. Séan Sherlock, TD.  Minister of State at The Department of Education and 

Skills with responsibility for Innovation and Research. We got to visit the other Primary and 

Secondary stands, met loads of people and gathered up some great ideas 

We also came to the attention of Lord Puttman and Marty Cooper of Mobile Phone fame. 

Student feedback  

We started developing the methodology described in this work in 2013. It has now morphed 

through several versions (ongoing) based on the feedback received by pupils, teachers and the 

community. The core aim of mathematical problem solving and analysis remains the same. The 

outdoor methodology of data capture remains the same. The in-school analysis, inter-group 

debate and final presentation remain the same. What does not remain the same are the new 

multiple conjured up cross-curricular scenarios drawn from the national curriculum. Apart from 

the main pedagogical aspects and digital content development there is also a technical 

learning/proficiency involved. 
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About Scientix 

Scientix promotes and supports a Europe-wide collaboration among STEM (Science, 

Technology, Engineering and Mathematics) teachers, education researchers, policymakers and 

other STEM education professionals. If you need more information, check the Scientix portal, or 

contact either the Scientix National Contact Point or Scientix Ambassadors in your country. 

 

http://www.scientix.eu/home
http://www.scientix.eu/national-contact-points

