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Lesson 
Title/Focus 

Marble Ramp Lab and Kahoot Review Date Nov 20, 2015 

Subject/Grade 
Level 

Physics 20 
Time 
Duration 

73 mins 

Unit C – Circular Motion, Work, and Energy Teacher Nathan Lefsrud 

 

OUTCOMES FROM ALBERTA PROGRAM OF STUDIES  
General 
Learning 
Outcomes: 

2 - Students will explain that work is a transfer of energy and that conservation of energy in an 
isolated system is a fundamental physical concept. 

Specific 
Learning 
Outcomes: 

20–C2.2k: determine, quantitatively, the relationships among the kinetic, gravitational potential and 
total mechanical energies of a mass at any point between maximum potential energy and maximum 
kinetic energy  
20–C2.3k: analyze, quantitatively, kinematics and dynamics problems that relate to the conservation 
of mechanical energy in an isolated system 
20–C2.2s: conduct investigations into relationships among observable variables and use a broad range 
of tools and techniques to gather and record data and information 

LEARNING OBJECTIVES 
Students will: 

1. Observe and document the changes in energy within the system of a marble rolling down a ramp.  
2. Test their own skills and abilities with relevant physics problems from the unit competitively against the rest of 

the class in a Kahoot activity 

ASSESSMENTS 
Observations:  Watching students work on the lab and cooperatively with each other to solve the 

problem presented  
 Observe the work being done during the Kahoot activity to get the desired numerical 

and conceptual answers 
Key Questions:   
Products/Performances:  Completed lab handouts 

 Rankings and results within the activity 

LEARNING RESOURCES CONSULTED MATERIALS AND EQUIPMENT 
 Shannon Dougall (supervising teacher), Pearson Physics 

(textbook) 
 Marbles, tubes (ramps), masking tape, cell phone 

timers, meter sticks, electric scales, styrofoam cup, 
pencils, calculators, handouts 

 Cell phones, laptop, projector, Kahoot website 

PROCEDURE 
Prior to lesson Create Kahoot activity, laptop connected to projector  

Have lab materials ready and present, as well as lab worksheets printed off 
Introduction Time 

Attention Grabber “Congratulations on making it to Friday! Who’s ready for the weekend?” 
 
Have lab worksheets on a front desk, have students pick one up as they are 
getting settled. 

 

Assessment of Prior 
Knowledge 

What did we talk about yesterday?  
 Work-energy theorem 
 Mechanical energy 

5 mins 

Expectations for 
Learning and Behaviour 

The students are well-versed in the expectations of the classroom by this 
point. When I’m at the board writing notes or doing an example, they 
should be paying attention to me. Some side-conversations that are related 
to the topic at hand are allowed, since a friend may be able to explain what 
I’m doing in a more relatable way than I have.  
For the lab portion of the class, some groups of students will need to move 
out to the hallway, so when they are out there, they should be respectful of 
other classes and not be too loud or disruptive.  
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During the Kahoot game, it will be a fun activity, but at the same time, 
students should not let themselves get out of control or start yelling or 
getting physically agitated. They may work with those around them but 
should remain in their seats as well.  

Advance 
Organizer/Agenda 

 West Edmonton Mall trip – 20 spots left 
 Correction from yesterday’s example 
 Marble Ramp Lab 
 Kahoot 

 

Transition to Body Start discussion on isolated systems  
Body Time 

Learning Activity #1 Quick discussion of conservation of energy and how it affects an isolated 
system 
We’ll start off by discussing very quickly how mechanical energy works: 
how as the potential energy of a system (like a falling book) transforms into 
another type of energy, kinetic. What’s the law that describes this 
transformation? It’s the law of conservation of energy; energy can’t be 
created or destroyed, only converted.  
In the situation with the falling book, what other form of energy conversion 
is taking place? Kinetic energy to waste heat: friction with the air. We’re 
losing some energy to the surrounding environment.  
In a nutshell, an isolated system is one in which no energy is lost or gained 
by the system. So in the case of the falling book, what’s the system? 
Essentially, it’s the book. It has the potential to fall, and it’s the thing that’s 
moving as it gains kinetic energy. So are we losing energy from the system 
in this case? Yes.  
 
We’ll delve deeper into the idea of isolated systems on Monday, but for 
now, we’re going to look at a different type of system: a marble down a 
ramp. You’ve all got your lab worksheet now, so you can see roughly what 
the layout of the lab is.  
Go through the procedure with them:  

 You’re going to be observing the conversion of energy taking place 
as the marble rolls down the ramp 

 What do you need to know to calculate the potential and kinetic 
energies of the marble?  

o Mass  
o Speed  
o Height  

 You’ll have meter sticks, a scale, and the timers on your mobile 
phones. How might you find and record these variables?  

o Meter stick to measure height 
o Meter stick and timer to measure speed 
o Scale to measure mass of marble 

 Using these things you can find your initial and final energies.  
Any questions?  
 
Students will be able to choose their own groups with a maximum of three 
per group. They will have until 9:40 to complete their observations but if 
the calculations are not complete by that time then they are to be done over 
the weekend. After observation collecting is finished, we will discuss the 
post-lab questions as a class, so students should have talked about them in 
their groups before returning to the classroom.  
Each group should get one marble, one ramp, one metre stick, and a strip of 
tape to mark the point on the wall at the desired starting height, and they 
should weigh their marble on the scale before they leave the classroom. 
There will be a cup on the scale which they should “zero” so that the marble 
doesn’t roll away.  
 

40-50 mins 
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Students will then proceed to the section of hallway that’s outside of the 
library and gym area since there are fewer classrooms there to disrupt with 
noise.  
 
Observe students working and offer hints and tips to guide their 
understanding of measurements and the ways that the marbles are moving.  
 
Leading up to the 9:40 mark, students should be reminded that their 
observations should be concluded and they should have at least briefly 
discussed the post-lab questions in their groups. At 9:40, students will 
return to the classroom and return their lab items to the appropriate 
containers at the front of the classroom. We will then have a guided 
discussion about the post-lab questions where I will call on people to 
answer them and then elaborate on the responses where needed.  

Teacher Notes: Assessments/ 
Differentiation 

This lab is not a summative assessment, but it’s a formative one for the 
students to test their own understandings about the way that the energy 
systems work as well as a critical practice of their own data-recording and 
analysis skills, with added emphasis on their abilities to practice good lab 
techniques.  
One of the post-lab questions that’s asked is for the students to determine 
their sources of error, which they should always be mindful of.  
There are students with learning differences and the group-work allows for 
them to contribute and work with others which will keep the group up to 
pace with the others.  

 

Learning Activity #2 Kahoot 
 
I’ve prepared a trivia game on the website Kahoot.it in which the students 
can compete with each other for points. The questions focus on what we’ve 
already covered in Chapter 6. 
 
I’ve used it with my Math 20-2 students before but not my physics 
students. They should have out calculators, pencils, and scrap paper, but 
they can also use formula sheets and notes if they wish. I will put the 
website up on the whiteboard for them to access on their phones, and then 
turn on my laptop which is hooked up to the projector so that they can see 
the questions on the Smartboard. There will be a code that they need to 
enter to join the game and they also need to choose a name. Note that the 
nicknames that they choose don’t need to be their names, but they do need 
to be appropriate. Warn them that any inappropriate nicknames will result 
in the game ending right away and that we won’t be doing it again in the 
future.  
 
The questions come up in an order that builds on topics, so the game 
should be played without randomized questions or answers. The questions 
are also timed by the game so once the time is out, that’s it. The students 
gain points based on correct answers and the time it took for them to 
answer.  
After each question, we can stop and review it if we need to, although 
questions where the majority got the correct answer can be skipped over 
for the sake of time.  
If the period ends before the game does, then skip to the end and see who 
got the most points. That person wins! (No prizes though.)  

25-30 mins 

Teacher Notes: Assessments/ 
Differentiation 

Students will be working individually or with the people around them, but 
make sure that they know that even if they get a “low” score or ranking, it 
doesn’t mean that they’re bad at physics. Being fast isn’t that important 
when answering questions so long as they’re methodical and can find the 
correct answer in a reasonable amount of time.  

 

Learning Activity #3   
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Teacher Notes: Assessments/ 
Differentiation   

Closure Time 
Consolidation of 
Learning: 

The consolidation of the lab takes place during the post-discussion and the 
game itself, as well as the post-question reviews are consolidation of each 
topic that has been brought up in the Kahoot game.  

 

Feedback From Students: After the Kahoot game, students are allowed to rank what they thought of 
this particular test. Feedback can also come through discussions with 
students during the lab and game.  

 

Feedback To Students Again, this takes place through the lesson through discussions on the 
workings of and implementations of the lab as well as feedback given after 
each Kahoot question.  

 

Transition To Next 
Lesson 

Remember to do the calculations from the lab over the weekend and bring 
them back to school on Monday. We’ll be referencing them in the next 
lesson.  

 

 
Sponge 
Activity/Activities 

 

 
Reflections from the 
lesson 

 

 


