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Teacher(s): Autumn Lambert  

Lesson Length:   Three 45-minute class periods 

Background/Context:  

Students have a very difficult time “seeing” atoms; the shape, bond angles, and 
configuration in which atoms bond, is all quite abstract. Even more daunting is 
understanding how the shape and bonding characteristics (molecular-level structure) of 
atoms/compounds leads to the chemical and physical behavior of substances/materials. 
This activity gives students the opportunity to see and manipulate model atoms in order 
to better understand these concepts.  

Resources and Materials: 

● 3D printer and software 
● Textbook or internet connection 

Key Terms: 

● atom 

● covalent bond 

● ionic bond 

● polarity 

● bond angle 

Standards/ “I can” Statements 

NGSS 

HS-PS2-6 Communicate scientific and technical information about why the 
molecular-level of structure is important in the functioning of designed materials.  

● I can construct an accurate representative model of a molecule.  
● I can use a model of demonstrate the physical and chemical properties of 

a substance/material. 

Wisconsin Model Academic Science (identify standards)  
● SCI.PS1.A.h The sub-atomic structural model and interactions between electric 

charges at the atomic scale can be used to explain the structure and interactions 

https://creativecommons.org/


of matter, including chemical reactions and nuclear processes. Repeating 
patterns of the periodic table reflect patterns of outer electrons. A stable molecule 
has less energy than the same set of atoms separated; one must provide at least 
this energy to take the molecule apart. 

● SCI.PS1.B.h Chemical processes are understood in terms of collisions of 
molecules, rearrangement of atoms, and changes in energy as determined by 
properties of elements involved. 

 
 

Career Cluster links:  https://careertech.org/career-clusters  

● https://careertech.org/STEM  

Procedure: 

Introduction/Hook:  Why does sodium metal (a metal that reacts easily with water) and 
chlorine (a toxic gas), together produce a substance necessary for living organisms? 
The shape of a molecule, as well as how it bonds with other atoms/molecules, is crucial 
to how the substance “behaves”.  

Instruction:  

● Day 1:  
o Discussion/lecture on common compounds students are familiar with, their 

chemical composition, and what students know about how the elements 
that make up the substance have different properties than the resulting 
compound. Review of periodic trends may be necessary.  

● Day 2:  
o Students will research a compound (individually, self-chosen) to determine 

its composition, shape, and bonding (i.e. Is the compound covalent or 
ionic? What are the bond angles associated with its component atoms? 
How does it interact with other atoms of the same substance?) 

● Day 3:  
o Students will produce an accurate model of the compound they have 

chosen.  
Closing:  

Students will use their models to demonstrate to other students the physical and 
chemical properties of the substance.  
 

Assessment:  
● Pre-assessment:  Vocabulary with will assessed 

https://careertech.org/career-clusters
https://careertech.org/STEM


● Formative:  Engagement during discussion and daily progress of 
research/design. 

● Formative: Students will share their model with the teacher for evaluation before 
sharing with the class. This way, any major misconceptions can be clarified. 

● Summative: Sharing models with the class in order to demonstrate the physical 
and chemical behavior of the substance.  

References: 
I saw some magnetic models of water molecules at a science conference of a few years 
ago. The models are extremely expensive, so I’ve tried to come up with a way to “make” 
our own. I have also used a gum drop lab I developed, but the 3D printer allows models 
to be much more accurate.  

Attachments: (none) 
 
Contact Information: 

Autumn Lambert 

School District of Florence County 

lamberta@myflorence.org 
 
Reflection/Notes: 
 


