
Background
Petaluma, founded in 1858, with a current 
population of nearly 60,000, is located in Sonoma 
County, just 32 miles north of the Golden Gate 
Bridge and less than an hour from the cultural 
heart of San Francisco. Headed by Superintendent 
Greta Viguie, Ed.D., Petaluma City Schools serves 
7,781 students, from the city of Petaluma and 
surrounding areas. The student body make-up 
is 51 percent male and 49 percent female; 33 
percent with minority ethnic backgrounds; and 
17 percent participating in the free and reduced 
lunch program (signifying the amount of potential 
poverty). The district’s mission is to provide 
opportunities for all students to be challenged 
and motivated in school so that upon graduation, 
they will be successful in their future educational 
endeavors, careers, and community.

The secondary district contains two 
comprehensive high schools—Casa Grande and 
Petaluma High, with 1,850 and 1,590 students, 
respectively. At Petaluma High School, Tom 
Richards, who has been teaching for 36 years, is 
part of the Industrial Technology Department, 
which provides quality educational programs 
related to economic and employment realities 
in the fields of engineering, design, and 
apprenticeship trades. On the east side of town, 
Don Billing, who has taught at Casa Grande High 
School for 28 years, is the sole instructor leading 
the Industrial Technology Department  
at his school.

The Challenge
The main challenge for these Petaluma high schools 
is preparing teenagers for possible careers and/
or further education. Petaluma has begun to look 
at career clusters, but as with most schools, the 
students in Richards’ and Billing’s classes don’t see a 
direct link between learning science and math  
and their potential careers. These instructors also 
want to make sure that they are teaching their 
students to think critically and provide them with the 
skills needed to see many different solutions  
to a problem.

Petaluma’s Industrial Tech programs are invested 
in the science, technology, engineering, and math 
initiative (STEM), and through partnerships with 
complementary science and math programs, provide 
students with real-world applications of core 
academic subjects to enhance their potential for 
college and career success. “So many students have 
no idea how they’ll use the math and science they 
are taught in the classroom. We want to show them 
in a practical way how they will use these skills in a 
possible career,” says Richards. 

“When I approach a problem, I can use AutoCAD® to 
find so many different ways to solve it and am able to 
pick the most efficient solution,” Richards continues. 

“This is part of the beauty of the Autodesk products. 
These students need to think on their feet. We are 
being asked to develop students into critical thinkers, 
and using Autodesk software is the perfect way to 
apply critical thinking skills.”
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“Our world is three-
dimensional. I tell my 
students that if they 
want to make an accurate 
design, it needs to be 
3D. Autodesk allows us 
to show how what we’ve 
sketched will look in the 
real world.” 

—   Tom Richards,  
Petaluma High School



Unique 4-year engineering career path has students  
using Autodesk software in hands-on 2D and 3D projects

The Solution
Richards and Billing have developed a four-year 
engineering career path that includes AutoCAD, 
Autodesk® Inventor™ Professional, and Revit® 
Architecture software products from Autodesk.

Learning the Basics for 2D Modeling
During the first year, students begin by sketching, 
lettering, and board drafting. Next, they spend 
the rest of the year building the skills to use 
AutoCAD. These lessons include Basic Drafting, 
Orthographic Projection, Geometric Construction, 
Dimensioning, Lettering, Sectioning, Auxiliary 
View Drawing, and Isometric Drawing—all focused 
on 2D.

Architecture Classes in 3D
During Richards’ Architecture class, students are 
introduced to architectural design using Revit 
Architecture. The course begins by exposing 

students to the role of an architect, the various 
architecture opportunities, and guest speakers 
from local architecture firms. 

Next, the students delve into the product, and 
they design actual buildings that include walls, 
windows, doors, sectionals, and roofs—of course 
all based on measurements and dimensions 
relating to mathematics. “My goal is for students 
to finish the course feeling like they have the skills 
to design and build their own home,” says Richards. 
“Our world is three-dimensional. I tell my students 
that everything in the classroom and in their 
homes is 3D, and if they want to make an accurate 
design, it needs to be 3D. Autodesk allows us to 
show how what we’ve sketched will look in the real 
world, and this can’t be accomplished on paper or 
on a chalkboard.”

The final project requires the students to design 
and build their 3-bedroom, 2-bath dream home, 
within a budget of $400,000. They are given the 
different cost-per-square-foot for individual parts, 
such as a deck, a bathroom, and a garage, and they 
must design the house within the measurement 
parameters and budget constraints. For his 
Architecture class, Billing uses Revit Architecture 
and asks his students to design a single-story  
house of their choice. 

Manufacturing 3D Focus
Billing focuses on manufacturing using AutoCAD 
and Autodesk Inventor Professional software. He 
instructs students to design an assembly part first 
as a sketch, with correct measurements, and then 
re-create it as a 3D computer model. “I first teach 
them the basics in AutoCAD, and then introduce 
Inventor. There are many more capabilities in 
Inventor, and the design is much cleaner and 
clearer. Students like Inventor, because they can do 
more with their assembly part in this application as 

opposed to a basic 3D modeling program,”  
notes Billing.

For his Manufacturing course, Richards starts 
students off by introducing sketching and 
geometric constraints in Autodesk Inventor. 
Students begin by modeling a single part in 2D and 
quickly evolve to very advanced concepts, such 
as extrusion (making something that’s 2D into a 
solid or 3D); revolving features, such as a rim on a 
car; and sweeps and lofting, for building a model 
ship. They design a product with multiple parts and 
make an orthographic drawing—using animation 
to explode the parts in sequential order and 
collapsing them into an assembled part.

“Teaching my students how to dimension correctly 
is extremely important. In the real world, parts 
for a finished good are manufactured all over 
the world and yet need to be assembled in one 
physical place. Of course, congruent parts must 
match and fit together for the product to be 
functional. These complicated concepts, called 
geometric dimensioning and tolerancing, must be 
done correctly in working drawings using Inventor, 
and are critical to ensuring a successful assembly. 
Understanding these concepts helps students 
excel in math,” says Richards.

Hands-on Projects
Both teachers focus on a hands-on project where 
the students build one of their designs. Billing’s 
students construct the model houses that they 
designed. And Richards takes the manufacturing 
process to the machining stage—showing students 
the type of cuts and machines that are used to 
assemble a part. And in Richards’ class, students 
shadow a mentor in a career field so they see how 
they can use what they are learning in class.



To learn more about Autodesk’s academic solutions 
and programs, visit www.autodesk.com/education.

To download free* student versions of Autodesk 
3D products, including Autodesk Inventor 
Professional and Revit Architecture, and access 
sample curriculum, join the Autodesk Student 
Engineering and Design Community today at 
www.autodesk.com/edcommunity.

To learn more about Petaluma City Schools,  
visit www.petalumacityschools.org.

To learn more about SkillsUSA,  
visit www.skillsusa.org.

using Autodesk Inventor Professional received 
Second Place and Third Place. Parents are very 
appreciative, as well as surprised, that their 
children’s schoolwork is recognized and valued, 
both monetarily and conceptually.  

Petaluma City Schools has been using Autodesk 
software for several years, and while other 
software vendors have tried to displace the 
software, they have not succeeded. Billing 
notes, “Autodesk has a great product that helps 
teach students the math and science concepts 
necessary for their education and ultimately 
success, and that is why we keep it.” 

Students gain valuable skills that they use to win awards, 
excel at the college level, and succeed in their careers
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The Result
Both Richards and Billing know that what they 
are teaching is critical to helping their students 
succeed after high school. Billing cites that a 
large percentage of his students go on to college, 
estimating 80 percent to 90 percent. One of 
Billing’s students who enrolled in the University 
of San Diego’s engineering program was able 
to get the freshman 3D introductory course 
waived after the professor reviewed the work 
done in high school. And Richards has had many 
students go on to highly prestigious engineering 
programs at a Cal Poly campus or the University 
of California, Davis. “We use Autodesk because it 
is an industry standard and is ideal for preparing 
students for future careers and/or college. This 
software is a real tool used once they get into Cal 
Poly or a similar type of university.”  

Billing observes that employers and parents are 
very impressed with the Industrial Technology 
programs at the two Petaluma high schools. 
Employers see the students who take his courses 
as highly eligible for employment, and parents 
view Billing as highly credible because of the 
depth of his courses. For students, one of the 
best advantages of these courses is having their 
Autodesk-based projects submitted to local fairs 
and competitions and earning actual prizes and 
prize money. 

Two of Richards’ students won First Place 
and Outstanding Project Recognition at the 
California State Fair last August for projects 
using Autodesk® Revit® 9 software, while two of 
his SkillsUSA Automated Manufacturing teams 

“Autodesk has a great 
product that helps teach 
students the math and 
science concepts necessary 
for their education and 
ultimately success, and 
that is why we keep it.”

— Don Billing,
    Casa Grande High School


