
Forces & Attractions: Falling Water

Overview
Students will be able to determine the forces at play in water molecules through different exercises pertaining to water and
its adhesive properties. They will observe water accumulate on a penny and gather evidence as to why water is
accumulating on the surface without overflowing. Once students grasp the concept of the demonstration, they will dive
into their own activity. Students will be tasked with finding the item that can hold the most water without spilling
whenever the sample gets flipped over. They will have three items: a test tube, a doll house teacup, and a bottle cap to test
this. Once they have gathered their information on which of the three works best, they will complete a lab summary on the
activity they have conducted.
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Learning Objectives

● Students can describe how ionic, covalent and metallic bonds form and provide examples of
substances that exhibit each type of bonding.

● Students can explain the different types of forces at play within a molecule

Curriculum Alignment
NGSS Standard:

● HS-PS1-3: Plan and conduct an investigation to gather evidence to compare the structure of
substances at the bulk scale to infer the strength of electrical forces between particles.

● HS-PS-2 Communicates scientific and technical information about why the molecular-level
structure is important in the functioning of designed practices.

NC Essential Standard:
● PSc.2.2.2: Infer the type of chemical bond that occurs, whether covalent, ionic or metallic, in

a given substance
Classroom time required

● 60-90 minutes

Materials & Technology
Materials needed include resources used by both teacher and students, including books and websites, handouts,
paper and pencils, art supplies, and so on.

● Pencil/Pen
● Paper
● Plastic pipette
● Science Journals
● Test tube(s)
● Small tea cups (Dollhouse tea cup set)
● Bottle caps
● 8-inch baking pan
● Pennies



Safety
● Students will be provided with safety glasses if requested in order for them to avoid getting any water in their

eyes. They will also be offered the following PPE: lab aprons and gloves.

Teacher Preparation for Activity
● The teacher will need to make sure that their classroom is divided into small groups, as the materials will be

spread evenly throughout the classroom. Materials need to be numbered and accounted for so that all students are
able to participate in the activity.

● The teacher should have the video link of the second part of the activity up on the board for supporting instruction
Student Preparation for Activity

● Students should know the following terms when participating in the activity: polar, covalent bond, hydrogen
bonding, hydrogen, elements, molecules, surface tensions, gravity, density, cohesion, and adhesion.

● Students should have gone over the different types of bonding that atoms undergo in a chemical reaction. They
should be able to understand the concepts of friction, adhesion, cohesion, and surface tension as they relate to
molecules.

● Students should have a refresher prior to the activity (hold a mini-lesson or review session before diving into the
activity).

Procedure
● Step 1: Introduce the activity by posing a probing question to the students. The teacher will have a few coins and a

pipette of water at hand. The teacher will place 5 drops of water on the penny and ask the students why the water
is collecting on the surface of this penny (could be any type of coin). Ask the students, “If you kept adding water
droplets to the penny, what would happen?” Most of them will answer that it will pour over the penny as it is
metal and slippery. To their surprise, they find that the water did not spill over the penny.

● Step 2: Ask the students why the water is collecting on the surface of the penny. Students will then participate in a
small group discussion section where they collaborate on what occurred. Have students find or explain their
reasoning as to why they believe the water stayed (possibly remind them of the properties of water and how the
molecule is structured).

● Step 3: Once all groups have shared their idea, have them do a round robin type of sharing, where they go to
another group and share their ideas. Explain the properties of water and the adhesive nature of water. Water has an
unseen force where it attracts other water molecules and does not want to let go, hence why we see water beads on
top of certain surfaces like cars, houses, a leaf, coins, and more.

● Step 4: Once students have discussed their ideas and possibilities with different groups, have them return to their
original groups. Students will be tasked with performing a similar activity of the one that was demonstrated.
Students will have a bottle cap, a medium sized test tube (bigger than the one you had), and a small doll teacup.

● Step 5: Explain the challenge is to still login to see which one of the three items can  hold the most water without
overflowing. Each item has to be filled with water until full. Once they have filled their item with water, they are
to test and see (over a bowl or something to catch the water) which item can hold the most water.

● Step 6: As the students conclude, have them write up a lab report or lab summary of the activity that was
conducted. The lab report should be about a one page full length and written in the three paragraph format
(introduction, body paragraphs, and conclusion). Students should provide different methods that could have been
different in the activity.

● Step 7: As they are completing the lab reports, have students exchange them with someone in their group to
perform a peer review. Once they have completed the peer reviews students can make changes to their lab reports.

● Step 8: Students turn in the lab report for a grade.
Differentiation

● English Language Learners- Provide some handouts through Canvas and make sure that the immersive reader and
translation software is active.

● Academically Gifted Students- Have students draw out the molecular structure of the water molecules and
illustrate what is occurring within the test tube or sample items. Have them identify where the bonds are holding
together or being broken apart.

● Students with Learning Disabilities- Provide some extra supporting material (i.e., handouts of the vocabulary or
pictures of water structure) to possibly help the students understand the content better. Also utilize student led
small groups to assist.

Assessment/Check for Understanding
● Summative assessment- Students will be checked for understanding through the lab write-up they will perform at

the end of the activity



Required resources
● Failing Test Tube (also found in the appendix)

Author comments
● Please try the activity out for yourself and feel free to try different items than the ones described above. There are

multiple ways in which this activity can be performed.
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Appendix

https://drive.google.com/file/d/1D6urJTZkGM4k_rbiqYNRKqS6YH9eiah4/view?usp=sharing







