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Title   

SURFACE TENSION 

Author(s) 

Chiotis Konstantinos 

Licenses 

Attribution CC BY. This license lets others distribute, remix, tweak, and build upon your work, 

even commercially, as long as they credit you for the original creation. This is the most accommodating of licenses 

offered. Recommended for maximum dissemination and use of licensed materials. 

Subject 

List all the subjects that this lesson plan is intended for. If this is an interdisciplinary lesson, list multiple subjects. 

• Physics 

• Chemistry 

Aim of the lesson 

Describe in 1-2 sentences what you would like to achieve with your students by the end of the lesson. 

Students will learn about liquid cohesive forces which are responsible for surface tension, the 

tendency of liquid’s skin-like surface to resist rupture. 

Students will be able to investigate the change of surface tension when different conditions are 

applied.  

Age of students 

From 8 to 12 years old  

Time 

Preparation time: 

1. Floating paperclip activity: about 5 minutes 

2. Soap Powered Boat activity: about 5 minutes 

Teaching time:  

Activities shown below in Lesson Plan (total time): 50 minutes 
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Teaching material 

Offline:  

List here all the offline tools, such as: paper, glue, etc. 

ACTIVITY 1: Floating paperclip 

• Metal paperclips 

• Tissue paper 

• Bowl of water 

• Toothpick 

• Additional:  
➢ other metal paperclips of different shapes/sizes 
➢ other liquids (e.g. oil, milk) 
➢ baby powder 
➢ liquid dish soap 
➢ table salt 
 

ACTIVITY 2: Soap Powered Boat 

• Pair of scissors 

• Bowl of water 

• Cardboard 

• Liquid dish soap  

• Toothpick  

• Additional:  
➢ other thin cardboard-like material eg plastic film  
➢ other liquids (e.g. oil, milk) 
➢ toothpaste 
➢ vegetable oil 
➢ baby powder 
➢ table salt 

21st century skills 

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

framework . 

The proposed lesson plan fully corresponds to 21st century skills: When students follow these 

activities will be able to excel the 4C’s (learning and innovation skills):  

• Creativity and Innovation: Students will repeat the activities by modifying critical 

components. In order to achieve a better activity result, they may need to combine some 

of the modified components e.g. for activity 2 to change the shape of the “boat” and 

change the material as well. Creating innovative modifications may result in an improved 

activity outcome. 

• Critical Thinking-Problem Solving: By repeating the activity each time something 

changes (e.g. the type of liquid). Students make decisions on which component is best 

in order to achieve the required or even an improved result: for activity 1 the problem is 

to make a small object float on the surface of the liquid, and for activity 2 the problem is 

to make the floating object move across the liquid’s surface. 

http://www.p21.org/our-work/p21-framework
http://www.p21.org/our-work/p21-framework
http://www.p21.org/about-us/p21-framework/262
http://www.p21.org/about-us/p21-framework/260
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• Communication- Collaboration: By splitting into teams, students will exchange ideas, 

discuss possible outcomes and provide their views and opinions. Team members work 

together and organize the tasks to complete the activity, so that all members can 

contribute to either the preparation or the execution of the activity. Students may apply 

existing knowledge to generate new ideas or processes.  

Lesson Plan 

Describe here in detail all the activities during the lesson and the time they require. Remember, that your lesson plan 

needs to correspond to real-world problems in STEM education. 

 

Name of 
activity 

Procedure Time 

Discussion 
with students 

Introduction of surface tension concept to students:  

• There is a sort of “skin” on the surface of the liquid (e.g. water), 
where its molecules are strongly attracted to each other and stick 
close together.  

• Liquid dish soap breaks the surface tension of the water as it 
disrupts the arrangement of the water molecules. The water 
molecules near the soap are attracted to the soap as well as to 
other water molecules, so the surface tension of the water at the 
point where soap is, it breaks down.  
 

Discuss with students if they have seen any of these phenomena in real 
life. 

5 
minutes 

Real life 
problems 
discussion 
with students 
 

1. Many insects, such as Water Striders use the surface tension to walk 
across the surface of still water. Ask students to find a picture of a 
Water Strider resting on the surface of still water.  
Observation: Water Striders’ delicate feet pads rest on top of the 
water’s "skin". 
Why? Discuss with students. 

2. When cleaning the dishes on a kitchen sink, we drop some liquid soap 
on the water surface which may have food oil floating onto it and 
observe that the greasy water surface “breaks” pushing grease 
outwards from the point onto the surface where the soap fell.  
Why? Discuss with students. 

 

5 
minutes 

Demonstration 
ACTIVITY 1: 
Floating 
paperclip 

1. Drop one metal paperclip gently on the bowl of water and observe that 
it sinks. 

2. Cut a rectangular piece of tissue paper about 5 cm x 3 cm 
3. Drop gently the piece of tissue flat onto the surface of the water 
4. Carefully place the paperclip flat onto the piece of tissue, trying not to 

touch the water or the tissue. Using a toothpick, gently sink slowly the 
tissue under the paperclip. The paperclip then floats!! 

5. Water molecules are strongly attracted to each other and stick close 
together, to support the paper clip. 

 

5 
minutes 

Demonstration 
ACTIVITY 2: 
Soap Powered 
Boat 

1. Create the “boat”: Use the pair of scissors to cut the cardboard into an 
“A”shape boat, like the drawing below (approximate dimensions) 

 
 

5 
minutes 

http://www.p21.org/about-us/p21-framework/261
http://www.p21.org/component/content/article/2224
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Name of 
activity 

Procedure Time 

  
 
 
 
 
 
 
 
 
 
2. Carefully place the cardboard boat flat onto the surface of the water 
3. Dip the toothpick into the liquid soap and use the toothpick to put 

some dish soap onto the lower edge of “A”, e.g. along the red line. 
4. The boat will start moving forward with great speed!!!  
5. The surface tension of the water, at the point where soap is, breaks 

down. As water molecules move from areas of low surface tension to 
areas of high surface tension, the boat also moves towards the area 
of high surface tension, so it moves forward. 

 

Post 
Demonstration 
Student 
Research 

After giving a demonstration on both activities 1 and 2 

  

Students are spit up into teams.  

 

Activity 1 

Each team repeats the activity, making component variations to see 

whether they affect the surface tension, like: 

• paperclips of different shape/size  

• different type of liquid (e.g. oil, milk) 

• adding a substance in the liquid (e.g. baby powder, liquid dish 

soap, salt) 

Students are strongly encouraged to suggest any other component 

variations. 

 

Each time the activity concludes, data are recorded and analyzed. At the 

end, each team presents the results to the other teams and a discussion 

follows between all the teams to explain the findings. 

 

 

Activity 2 

Each team repeats the activity, making component variations to see 

whether they affect the surface tension, like: 

  

• different shape/size/material of the boat (e.g. of plastic film) 

• different liquid dish soaps or use instead toothpaste, vegetable oil, 

table salt, etc 

• different types of liquid (e.g. oil, milk) 

• adding a substance in the liquid (e.g. baby powder, liquid dish 

soap, table salt) 

30 
minutes 

5 cm 

3 cm 
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Name of 
activity 

Procedure Time 

Students are strongly encouraged to suggest any other component 

variations. 

 

Each time the activity concludes, data are recorded and analyzed. At the 

end, each team presents the results to the other teams and follows a 

discussion between all the teams to explain the findings. 

 

Assessment 

Describe here the assessment method of the lesson, if any. For example, if you plan on assessing your students with 

a quiz, include here questions and answer options with color-coding the correct answers. 

The assessment is used to show that students have mastered the concepts presented during 

the activity. Questions are set up in a standardized format with multiple choice answers.  Some 

questions include:  

1. Why do you think a paper clip, which is more dense than water, sinks if we drop 

into water? 

a. Because it is small 

b. Because it has round edges 

c. Because is more dense than water 

 

2. Why do you think a paper clip, which is more dense than water, can stay on water  

surface? 

a. Because of the surface tension, the tendency of a liquid’s skin-like surface to resist 

rupture 

b. Because is small 

c. Because it has round edges 

 

3. What happens if we add liquid soap into the bowl of water and repeat activities 1 

and 2?  

a. Soap does not affect the result of the activities 

b. Soap weakens surface tension and paperclip sinks (activitiy 1) and boat does not move 

(activitiy 2) 

 

 

4. Does using a heavier “boat” makes a difference?  

a. Yes Explain: It requires more liquid soap to move 

b. No Explain:  ________ 

 

5. If we sprinkle baby powder on the surface of water, will the surface tension be 

stronger?  
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a. Yes 

b. No 

(Color coded GREEN is the CORRECT answer) 

Student feedback 

Add here the method with which your students will be able to give you feedback and discuss the lesson. 

At the end of the activities, there will be a discussion with students about the results from their 

attempts in order to explain / correlate with any modifications made. 

A few questions like the ones bellow (list not exhaustive) are given to students, in order to get a 

feedback and prompt discussion 

Activity 1 

• How many paperclips can you make “float” at the same time? 

• Does the shape/size/ material of the paperclip affect its floating ability? 

• Which liquid has the strongest surface tension? 

• Can the surface tension of water get stronger?  

 

Activity 2 

• Does the shape/size/ material of the paperclip affect its speed? 

• How does the required dish soap quantity to move the “boat” vary? 

• Which material makes the best “boat”?  

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

