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Teacher(s): Autumn Lambert   

Lesson Length: 5 45-minute class periods  

Background/Context:  

This lesson is intended for a students to complete near the beginning of the year 
as an introduction to the modeling aspect of NGSS. Modeling is an important concept in 
NGSS, and a skill that is not very well developed in students. Many students have 
participated in “cookie-cutter” lab activities and are daunted by having to come up with 
their own original ideas. This lab makes that transition a little more manageable. It could 
be used as an introduction to bioengineering, structure and function of the human body, 
or even implemented in a physics course.  

HS-LS1-2. Develop and use a model to illustrate the hierarchical organization of 
interacting systems that provide specific functions within multicellular 
organisms.  

Resources and Materials: 

● List resources and materials needed for the lesson.  If a sub walked in what 
would they need for the day? 

● Computer with 3D modeling software  
● 3D printer 
● Internet connection or library access 
● “art and craft” supplies for building a prototype prior to developing the digital 

model. (e.g. popsicle sticks, clay, tape, wire, string, foam balls, etc…) 

Key Terms: 

● Insert key vocabulary terms here 

● Prototype 

● Model 

● Joint 

Standards/ “I can” Statements 

NGSS 

https://creativecommons.org/


● HS-LS1-2. Develop and use a model to illustrate the hierarchical 
organization of interacting systems that provide specific functions within 
multicellular organisms.  

o I can define a problem associated with the design and function of a 
human joint.  

o I can develop a model of a functional human joint.  
o I can develop a model that solves a problem associated with a 

human joint.  

Wisconsin Model Academic Science  
● SCI.SEP2.A.h Students use, synthesize, and develop models to predict and 

show relationships among variables and between systems and their components 
in the natural and designed world.  

o I can develop a model that demonstrates how a normal human joint 
should operate.  

o I can use a model to demonstrate problems associated with human joints.  
o I can develop and use a model that demonstrates a possible solution to a 

problem associated with human joints.  
 

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

● https://careertech.org/STEM  

Procedure: 

Introduction/Hook:  For centuries scientists have studied how the human body works. 
Still, research is leading to advances in the medical field every day. Human bodies are 
not perfect, and problems arise that require solutions. Furthermore, studies of the 
human body (e.g. joints and movement) have lead to advances in other fields.  

Instruction:  

For this lab, students will research a human joint, including such aspects as how the 
joint works, as well as problems associated with it (e.g. arthritis, wearing down of 
cartilage). They will then develop a prototype for a solution to the problem.  

Day 1:  

● Examples will be shown to students of how research on the human body has 
lead to advances in seemingly unrelated fields (i.e. biomimicry).  

● A short clip from “The Bionic Vet” will be shown to exemplify advances in 
technology related prosthetics, as well as highlight how new advances are 
constantly being made.  

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


● Students will be put into groups of 3-4. They will be given time to research and 
choose a human skeletal joint to focus on for their project. Students will need to 
research and brainstorm problems associated with the joint.  

Day 2 
● Students will design a solution to the problem they have chosen as their focus. 

They will design their model and develop a method for testing their idea. 
Day 3 

● Students will build their model using the 3D printer. 
Day 4 

● Students will test their model and collect data.  
Day 5 
Students will share their model with the rest of the class so that other students may offer 
ideas and constructive criticism.  
 

Closing:   
A major of component of this lab, especially related to data collection, will be students 
discovering what “doesn’t work”. They will then have to make modifications to their 
design as needed in order to optimize its intended performance. Due to time 
constraints, modifications may be completed, or simply noted. Students will have an 
opportunity to share their design with the rest of the class. Likewise, students from other 
groups will be given the opportunity to share their own thoughts/ideas related to each 
groups’ model.  
 

Assessment:  
● Pre-assessment:  This will be completed as a discussion of what students 

already have experience or knowledge of in regard to structure and function of 
human skeletal joints.  

● Formative: Student engagement will be assessed during the initial brainstorming 
process. Each day, the groups’ work will be formatively assessed and critiqued 
(i.e. the teacher may see an inaccuracy or misconception in how the joint is 
moving, and help students to pick up on the issue.) 

● Summative: Upon completion of the lab, including sharing out to the class, 
students will turn in their model, data, and post-lab reflection (completed 
individually) detailing the design, constraints, and trade-offs of the design. 

 
References: 
This lab has been modified from “Modeling Joint Movement” in HMH Dimensions: 
Biology (Houghton Mifflin Harcourt) 

Attachments: (none) 



 
Contact Information: 

Autumn Lambert 
Florence County School District 
lamberta@myflorence.org 
 
 
Reflection/Notes: 
More or less time may be given for completion of this lab since it is suitable as both an 
introduction to the process of defining and delimiting problems, or an assessment 
thereof.  
I found that leaving the project open-ended and giving students “too much” time to 
research and design their prototype led to a lot of off-task behavior; students didn’t 
really know where to start. However, offering an example lead to many groups doing 
something extremely similar, thus limiting creativity. This may be something one would 
want to consider and make accomodations for according to a particular group. Perhaps 
showing a simple example to a group that has totally stalled would be better than 
showing an example to the entire class up front.  
 


