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Summary 
In these lessons students will be introduced to the basics of physics, how it applies to life all around us in a 

“common sense” sort of way, and learn about momentum, gravitational energy, Newton’s laws, and the 

“chain fountain” or “mould effect” through interactive demonstrations, free body diagrams, and real world 

examples.  By breaking down complex phenomenon into simpler physics situations and smaller focus 

areas, the complex physical phenomena can often be explained by “common sense” or “everyday” physics.  

Students will observe a baffling physical phenomenon and attempt to explain it through the application of 

simple or “common sense” physics.  They will also be asked to come up with any theories they may have to 

explain the chain fountain phenomena, and to then use everyday applications that anyone would understand 

to try to explain the ideas they have about why this phenomenon takes place. 

 

Learning Objectives 
Following participation in this interactive lesson plan, students should be able to: 

 Understand the basics of Newton’s laws, momentum, and energy transfer 

 Understand how free body diagrams can be used to analyze complex problems in simple ways 

 Identify the difference between momentum, torques, forces, and kinetic and potential energy 

 Understand how “common sense” can be used to explain some of the most complex physics 

 Recognize “common sense” applications in complex physics situations and model these 

simply with common everyday applications and demonstrations 

 

Lesson Plan 

This lesson plan is split into two 50 minute sessions.  Adjustments can be made for 75 minute sessions.  

Each session plan includes notes, an activity or demonstration, and assessment questions.  The bead chain 

and container for the physical demonstration of the chain fountain is optional but is highly recommended in 

order to give students a hands on experience.  The notes in this lesson plan are intended to be an overview 

of the important aspects of each topic.  Further detail on each topic can be found in any links provided.  

Once again, the activities provided are optional, however they are intended to reinforce what is being 

learned in the lecture.  Adjustments may be made to the activities to accommodate for various amounts of 

time, equipment, and location.  

 

Lesson 1: Introduction to the Chain Fountain! 

 
Lesson pre-requisites: Students should have simple knowledge of some of the basic concepts of physics 

and what they are trying to learn in this exercise. 

 

A Note to the Instructor: This session is recommended for students who have already experienced or are 

experiencing an introductory physics high school class that covers the basics of Newton’s laws of motion.  

This is intended to be supplemental material only and does not constitute or claim to constitute all the 



needed aspects for a full understanding the basic concepts introduced here.  It is strongly recommended that 

these sessions be intimately tied to what the students have learned or are already learning in their 

introductory physics class textbook. 

 

Activity: Demonstrating “The Chain Fountain” 

 

Time Allotted: 50-75 Minutes 

Preparation: Make sure to read through the activity and be able to explain the major ideas and anticipate 

some of the questions that will be asked.  Be ready with answers that will satisfy the curiosity that will 

arise. 

Materials: 

1. Beaker, cup or container 

2. 4.5 mm diameter stainless steel ball chain around 50+ m in length 

3. Computer/projector 

 

Video 1: (Original demonstration video: https://www.youtube.com/watch?v=_dQJBBklpQQ 

“Self Siphoning Beads “) 

 

Video 2: (Bead Chain Experiment in Slow Motion: https://www.youtube.com/watch?v=6ukMId5fIi0) 

 

Video 3: (TEDx Talk on Chain Fountain Explanation: https://www.youtube.com/watch?v=wmFi1xhz9OQ  

“Investigating the ‘Mould Effect’”)  

 

Instructions: Begin by asking students if they know anything about the “chain fountain” or “mould effect.”  

Then ask if they could try to explain what they had seen (if they know about it).    If, as is likely, none have 

heard or seen this phenomenon, play Video 1.  Then do a demonstration of the chain fountain and allow the 

students to do the demonstration as well.  Ask them to attempt to explain what they have just seen through 

what they know about physics and see if they can give any examples to illustrate their explanation from 

their own life.  After a few minutes of discussion, play Video 2 and ask if the students can now explain the 

chain fountain.  After some more discussion, and if they are still confused, play the third video.  Ask if they 

can attempt to explain the “mould effect” now.  Do a second demonstration of the chain fountain, asking 

them if the reasons behind the chain’s reaction are any clearer to them now. 

 

Explain that the chain fountain is simply a result of the application of simple laws of physics such as a 

basic understanding of momentum.  Momentum can be felt when you are driving on a straight stretch of 

road and you have to turn suddenly.  The force continuing to “push” you straight as you start to turn is a 

result of momentum.  The forces and reactions behind the “mould effect” are actually fairly simple once 

explained, but they don’t necessarily seem to “make sense” at first sight.  Explain that in real physics, 

complex problems can often be simplified to one or more “common sense” applications or examples.  For 

example, if you are driving a car down a road at 70 mph, you can’t just turn 90 degrees to the right or left 

without slowing down first or taking a large curve.  This is in effect the same thing that is happening to the 

chain.  It can’t change directions from going up to going down immediately, as that would require infinite 

force to overcome the upward momentum, so instead (as explained in the video) it takes a gradual curve 

before it starts its journey downwards which causes the arcing loop that you see in the videos. 

 

As a final part of this activity (if this is a 75 min. class section), the YouTube video “Understanding the 

Chain Fountain” can be watched as was mentioned in Video 3. 

 

Finally, as the students prepare to leave, ask the students that by the next class period they try to come up 

with their own explanation of the “mould effect” and a way to test it.  They should also try to explain it 

through an application in everyday life, such as the “car driving” example.  Their written explanation (and 

any accompanying sketches) should be brought next class period for a HW grade (or some other suitable 

“reward”), and they should be prepared to discuss their explanation with the class. 

 

Questions to be addressed in the assignment: 

1. What causes the chain to rise above the “pot?” 

https://www.youtube.com/watch?v=_dQJBBklpQQ
https://www.youtube.com/watch?v=6ukMId5fIi0
https://www.youtube.com/watch?v=wmFi1xhz9OQ


2. What everyday example can be used to explain the chain fountain or “mould effect?” 

3. If this can be explained through an everyday application or example, why isn’t this intuitively 

what we think the chain would do? 

4. From this example of explaining a complex phenomenon through “simple physics,” what complex 

physics situation can you think of that could possibly be explained in a simpler way through 

breaking it down into “common sense” physics? 

 

 

Lesson 2: Explaining Phenomenon Through Everyday, “Common Sense” Physics (or 

Physical Applications) 

 
Lesson pre-requisites: Lesson 1 

 

Activity: Simply Explaining Complex Physical Phenomena 
 

Time Allotted: 50-75 Minutes 

Preparation: Prepare the classroom for the physical activities described below 

Materials: 

 

1. Same beaker, cup, or container as used before 

2. The ball chain, again as used before 

3. Students 

 

Instructions: Begin by asking the students to briefly explain their answers to the four questions from last 

class’s assignment.  Emphasize that it is perfectly fine to say “I don’t know” or to explain it like the videos 

explained it.  Ask them to give their everyday examples that they have thought of that could be used to 

“explain” the chain fountain.  Next ask one of the students to run the length of the classroom and to make a 

90 degree turn to the right (or left depending on the layout of the classroom) without slowing down.  Note 

that this is extremely hard to do because of your forward momentum.  Correlate this by comparing it to 

driving a car down the road and the impossibility of making a 90 degree turn at high speeds.  Explain that 

this is the same reason that the chain cannot go immediately from its upward path to traveling downward.  

To change directions immediately without stopping in midair would require infinite force.  Thus, the chain 

is required to change direction through a curve, much as a car has to do the same.  Because of this, the 

chain creates the arc that is witnessed flowing above the edge of the container holding the chain.  Now ask 

the students to share their answers to question number 2 from the HW assignment.  Discuss the similarities 

or dissimilarities of each example and discuss how this application to everyday life can be done with almost 

any situation or physics problem that is encountered.  Next discuss the students’ answers to question 

number 3 from the HW assignment.  Guide the discussion towards helping the students realize that using 

even a simple knowledge of physics can be used to explain observations that don’t at first seem to be 

intuitive.  Encourage them to begin trying this in their everyday life.  Using the basic knowledge to their 

advantage to help them predict or “guess” how something may react or happen according to their previous 

experience and basic physics knowledge.  Finally, ask the students to share their answers to question 

number 4 from the HW assignment. 

 

Ask the students as they prepare to leave to brainstorm before next class period and to try to come up with 

something amazing to show to the class that not many people have seen or know about.  It can be 

something from their answer to question 4, or it could be something completely different.  But it should be 

something that isn’t necessarily completely intuitive at first glance, but they can explain with some simple 

physics. 

 

Questions: 

1. Will this change how you address complex (physics) problems in the future? 

2. Has this increased your interest in the science/engineering field? 

3. If so, what area do you see yourself pursuing?  And what are your key motives? 

 



Wisconsin academic standards covered in this lesson plan 

 

 A.12.3 Give examples that show how partial systems, models, and 
explanations are used to give quick and reasonable solutions that are 
accurate enough for basic needs 

 B.12.3 Relate the major themes of science to human progress in 
understanding science and the world 

 B.12.4 Show how basic research and applied research contribute to new 
discoveries, inventions, and applications 

 B.12.5 Explain how science is based on assumptions about the natural world 
and themes that describe the natural world 

 C.12.1 When studying science content, ask questions suggested by current 
social issues, scientific literature, and observations* of phenomena, build 
hypotheses that might answer some of these questions, design possible 
investigations*, and describe results that might emerge from such 
investigations 

 C.12.2 Identify* issues from an area of science study, write questions that 
could be investigated*, review previous research on these questions, and 
design and conduct responsible and safe investigations to help answer the 
questions 

 C.12.4 During investigations*, choose the best data-collection procedures 
and materials available, use them competently, and calculate the degree of 
precision of the resulting data 

 C.12.5 Use the explanations* and models* found in the earth and space, life 
and environmental, and physical sciences to develop likely explanations* for 
the results of their investigations* 

 C.12.6 Present the results of investigations* to groups concerned with the 
issues, explaining* the meaning and implications of the results, and 
answering questions in terms the audience can understand 

 C.12.7 Evaluate* articles and reports in the popular press, in scientific 
journals, on television, and on the Internet, using criteria related to accuracy, 
degree of error, sampling, treatment of data, and other standards of 
experimental design 

 D.12.7 Qualitatively and quantitatively analyze* changes in the motion of 
objects and the forces that act on them and represent analytical data both 
algebraically and graphically 

 G.12.1 Identify personal interests in science and technology, implications that 
these interests might have for future education, and decisions to be 
considered 

 G.12.2 Design, build, evaluate, and revise models and explanations related to 
the earth and space, life and environmental, and physical sciences 

 
 


