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Design and Modeling (DM) provides students opportunities to apply the design process to 
creatively solve problems. Students are introduced to the unit problem in the first activity and are 
asked to make connections to the problem throughout the lessons in the unit. Students learn and 
utilize methods for communicating design ideas through sketches, solid models, and 
mathematical models. Students will understand how models can be simulated to represent an 
authentic situation and generate data for further analysis and observations. Students work in 
teams to identify design requirements, research the topic, and engage stakeholders. Teams design 
a toy or game for a child with cerebral palsy, fabricate and test it, and make necessary 
modifications to optimize the design solution. 

 

Lesson 1: Introduction to Design 
Students will discover the design process as they complete an instant design challenge to create 
an ankle foot orthosis. They learn thumbnail, orthographic, isometric, and perspective sketching 
as methods for communicating design ideas effectively without the use of technology. The use of 
a common measurement system is essential for communicating and fabricating designs. Students 
learn conversions between two measurement systems and apply measurement skills while 
dimensioning sketches. Students conduct a mechanical dissection in the lesson project to better 
understand how objects and parts interact while using sketches to communicate and document 
their findings. 

 



Lesson 2: Modeling and Statistical Analysis 
In this lesson, students will transfer a two-dimensional representation to a three-dimensional 
solid model with technology. Students study basic geometric shapes within a mathematical 
model and use combinations of geometric primitives to form more complex shapes. During the 
design project, students work in teams and apply the design process to create a puzzle cube. 
Students create a solid model using a computer-aided design (CAD) application and fabricate 
their design solution for testing. Students use a dynamic mathematics program to complete 
statistical analysis from their testing results to determine if their design met the criteria and 
constraints 

Lesson 3: Design Challenge  

Students use a simulation to better understand cerebral palsy prior to beginning their Therapeutic 
Toy Design Challenge. Within teams, students brainstorm and select a design solution to the 
problem based on design requirements. They establish team norms, collaborate, and recognize 
that solving authentic problems involves interdisciplinary skills such as engineering, biomedical 
science, and computer science skills. Using the design process, students create a solid model of 
their design, build a prototype for design testing, and make necessary design modifications based 
on testing results 

Course Background 

Project Lead The Way (PLTW) is the leading provider of rigorous and innovative Science, 
Technology, Engineering, and Mathematics (STEM) education curricular programs used in 
middle and high schools across the U.S.   STEM education programs like PLTW’s Gateway to 
Technology (GTT) engage students in activities, projects, and problem-based learning, which 
provides hands-on classroom experiences. Students create, design, build, discover, collaborate 
and solve problems while applying what they learn in math and science.  GTT engages students 
on multiple levels, exposes them to areas of study that they typically do not pursue, and provides 
them with a foundation and proven path to college and career success.  PLTW was recently cited 
by the Harvard Graduate School of Education as a "model for 21st century career and technical 
education." 

Grades 

Projects: 50%. This is where most of your points are made. Since this is a project-based 
learning class, if you do your best on the projects you should be able to snag most of these 
points. If your work does not yield as many points as you want it to, you may redo things to 
improve.  Students must all participate in group projects. 

Engineering Notebook and Tests: 50% Students will be required to keep an Engineering 
Notebook daily journal.  A series of on-line quizzes and/or tests make up the basis of this grade.  


