
C
hiang M

ai R
ally 2 S

peed
Chiang Mai Rally
Episode 2: Speed

Introduction
In the Chiang Mai Rally Unit the students take on the role of rally marshals advising 
the Rally Drivers Association of Thailand on their planned Chiang Mai to Chiang Rai 
Rally. They are introduced to Mr Sak Nana representative of the association who 
asks the students to advise the committee on a number of important things as they 
plan their rally. These include recommending three possible routes for the rally, and 
an alternative if there are problems with the originally planned Chiang Mai to Chiang 
Rai rally; the effect of downward slopes of hills on the speed of cars, and possible 
dangers; what figures on driver performance speed or velocity they should provide 
television viewers on screen; and emergency plans for getting a driver involved in a 
crash to hospital as quickly as possible. During the unit the students learn about 
distance and displacement, how to measure and calculate speed and velocity, and 
scalar and vector quantities.

Episode 2 will require two lessons to complete. 

In this episode, Mr Sak Nan of the Rally Drivers Association of Thailand thanks the 
students for their suggested routes for the Chiang Mai to Chiang Mai rally, but 
informs them that the committee will require some additional advice before they 
make their decision on which route to select. They will need to know how to calculate 
the speed of the cars on the route, the effect of the downward slope of hills on the 
speed of the cars and the speed of the cars over their shortlisted routes. The 
students learn what speed is, how to calculate it. They calculate and compare the 
speeds of cars on rally races from the 2011 season in Thailand and then carry out an 
investigation into the effect of the steepness of a slope on the speed of cars. They 
also calculate and compare the speeds of cars on trials on the three shortlisted 
routes for the Chiang Mai to Chiang Rai rally before making recommendations to the 
rally committee on which route to choose.

Key terms
Speed, Distance, Time, Average, Potential Energy, Kinetic Energy.

Learning objectives
• Understand the concept of speed.
• Carry out a scientific investigation on the effect of the height of a slope on the 

speed of a car.
• Calculate the speed of a car from data collected and data supplied.
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Learning activities     80 - 120 mins

Engage         20 - 40 mins
Introduces the students to the concept of speed and calculation of speed through discussion 
and instruction and the students calculate the speeds of cars in races during the 2011 
season.

Slide 1  Introduce the students to the context of the episode 
Slide 2  Emphasise the objectives for the lesson.
Slide 3  Show the slide that tells the students that Mr Sak Nana thanks them for 

their routes, but that the committee need more advice before they can 
make their choice.

Slide 4 Show the students a video clip about the Thailand rally to aid 
engagement. The following may be suitable. 

 http://www.youtube.com/watch?v=Tf4naDYSd3A&feature=related
 http://www.youtube.com/watch?v=sVZPQjFdPy4&feature=relmfuI
 Ask the students to think and discuss in their teams what they think 

speed is, and how they may be able to calculate the speed of the cars 
in the clips. Give them five minutes to discuss and then take ideas from 
different groups

Slide 5  Introduce the students to the scientific notion of speed and how to 
calculate it

Slide 6  Show the students the data and ask them to calculate the speeds of the 
winning cars in each of the races. They can do this on Student Support 
Sheet 1: What were the speeds of the cars in the 2011 rally season? 
Ask the students to think why the speeds varied. Take answers from 
different groups as well as going through the speeds for each of the 
rallies.

Explore          20 - 40 mins
Introduces the students to the scientific investigation they will carry out on the effect of 
steepness of a slope on the speed of cars. The students plan and carry out their 
investigations using a planning sheet for support

Slides 7 - 9  Introduce the students to the scientific investigation that they are going 
to carry out: the effect of the steepness of the slope on the speed of the 
car.  You could at this stage show the students the equipment they 
could use and demonstrate a car rolling down the slope and along the 
floor. This will help the students to plan their investigation. 

 The investigation is surprisingly complex. The potential energy of the 
car depends solely on the height of the car above the floor so, strictly 
speaking, to compare the effect of the slope angle all cars should be 
released from the same height. In the diagram, the positions A have the 
same potential energy but different slopes. Of course, the time spent on 
the slope is different for these cars. To completely remove the effect of 
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the path length the speed should be measured after the car has 
covered a measured length but is still travelling along the slope. 
Unfortunately this is beyond the resources of most school laboratories. 
The compromise here is to allow the car to complete a 3 metre path. 
The speed at the point it leaves the ramp will be the prime determinant 
of the distance the car will travel (and the time it will take to cover a 
measured distance). 

 Many students will opt for positions A and B instead - these control the 
length of the slope but change the potential energy of the cars. This is 
not necessarily wrong but avoid quantitative discussions about potential 

and kinetic energy in this instance - it will confuse all but the most able 
students.

 Try to encourage students to come up with a relationship between the 
angle X and the speed of the car over the measured length. This helps 
to move the investigation beyond the obvious ‘steeper hills mean faster 
cars’.

 Use the Student Support Sheet 2 to help students to plan their 
investigation and prepare a table of results for it.  

Explain          15 mins
Students present the outcomes of the investigations and are posed with questions to help 
them further interpret, discuss and draw conclusions from their investigations.

Slide 10 Ask a couple of groups to present their scientific investigations and then 
ask them to discuss the questions on the slide in their groups. Ask 
different groups for the answers to different questions, and debrief, 
emphasizing the key points with regard the higher the slope the more 
potential energy the car will have. As the car gathers speed down the 
slope potential energy due to its position decreases and it gains kinetic 
energy due to its movement. At the bottom of the slope it has no 
potential energy (it has nowhere to fall to) but has maximum kinetic 
energy (it is travelling at maximum speed). This will need careful 
explanation as students find energy a complex, abstract idea. A more 
useful approach is to ask students to use their existing insights about 
travelling in cars to identify other issues with steep hill roads: presence 
of bends, narrowing of the roads, steep drops on each side etc. And ask 
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them to explain how steep slopes make these hazards even more 
significant.

 

Elaborate          15 mins
The students calculate the speeds of the winning cars in the 2011 rally season and give 
reasons why they think that the speeds varied 

Slides 11-13 Introduce the students to their final task and give them Student Support 
Sheet 3: What are the speeds of the cars on the three routes from 
Chiang Mai to Chiang Rai? This activity could be carried out in groups 
or by the students working individually.

Evaluate          10 mins
Students finally calculate the speeds of cars on trial runs carried out on the three shortlisted 
routes for the Chiang Mai to Chiang Rai rally. They then give their recommendations to the 
committee

Slide 14 The evaluation task here requires students to weave together their 
‘science’ with their ‘common sense’ to construct personal meaning. This 
is an excellent constructivist strategy so make sure you keep asking 
students to explain why steep roads, perhaps with sharp bends at the 
bottom, are more dangerous than long straight roads both in terms of 
their common sense and the data from their investigation. Take 
recommendations from different students before debriefing and 
emphasizing the key learning from the lesson, the concept of speed, 
how to calculate speed and the effect of the steepness of the slope on 
the speed of the car.

Assessment and differentiation
Formative Assessment
Take the opportunity to assess the students throughout the episode whilst through 
facilitating, questioning and observing while the students are planning and carrying 
out their scientific investigations. You can also assess the completed Speed Scientific 
Investigation planning sheet, and the presentations of their investigation outcomes. 
You can assess individual students when they carry out the elaborate and final 
evaluation task on Student Support Sheets 1 and 3.

Differentiation
Some students may require additional help and support when planning and carrying 
out the scientific investigation. They will also require additional support and 
explanation during the elaborate and evaluate activities .
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Preparing for the lesson

RESOURCES USED

Student Support Sheet 1: 2011 rally speeds
Student Support Sheet 2: Speed Scientific Investigation Planning Sheet
Student Support Sheet 3: Testing the routes

EQUIPMENT REQUIRED

Engage
Use the one of the Youtube video clips with slide 4
Student Support Sheet 1: 2011 rally speeds

Explore
For each group of 2-4 students:

• Long piece (50cm+) of hard board, future board or wood approximately 20 cm 
wide as a slope

• A small toy car
• A metre rule or 3m long piece of string
• Stop watch
• Calculator

For each student:
· Student Support Sheet 2: Speed Scientific Investigation Planning Sheet

Explain
None

Elaborate
For each group or 2-4 students

• Calculator

For each student
• Student Support Sheet 3: Testing the routes
 

Evaluate 
None.
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