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Improving our world through thoughtful building design and development! 

Students learn the fundamentals of building design, site design, and development. They apply math, science, 
and standard engineering practices to design both residential and commercial projects and document their 
work using 3D architectural design software.

You can change the world, one project at a time.

Civil Engineering and Architecture (CEA) is a high school level specialization course in the PLTW Engineering 
Program. In CEA students are introduced to important aspects of building and site design and development. They 
apply math, science, and standard engineering practices to design both residential and commercial projects and 
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Unit 1: Overview of Civil Engineering and Architecture

Unit 1 provides an introduction and overview to the past accomplishments within the fields of civil engineering and 
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Lesson 2.1 Building Design and Construction
In this lesson students will learn typical wood-framed residential construction techniques and practices. They will 
build a common vocabulary related to building components and materials and become familiar with a variety of 
residential framing methods and roof styles. In addition, students will be introduced to technical documentation 
of residential structures and will use 3D architectural modeling software to model and document the design of a 
small outdoor storage structure.

Lesson 2.2 Cost and Efficiency Analysis 
In this lesson students investigate the cost of construction and the recurring energy costs associated with design 
decisions and construction techniques. Students will have the opportunity to perform quantity take-offs and cost 
estimates related to parts of small construction projects. In addition students will learn about and compare the 
energy efficiency of a variety of construction materials and calculate the rate of heat loss or gain through a building 
envelope which can be used to estimate energy demands for heating and cooling a building. 

Lesson 2.3 Residential Design 
In this lesson students apply elements of good residential building and site design to design a small affordable 
home for a client based on information gathered during a client interview and meetings. Students will perform 
code research and develop a design that meets applicable building codes and requirements as well as universal 
design principles. Students will also learn about sustainable building practices which they will apply to their 
home design in an effort to reduce the environmental impact of the building. Basic site design and orientation 
considerations are presented to guide students in appropriately locating the home on the building site to improve 
usability and reduce environmental impact. During the design process, students will also be introduced to a 
variety of residential foundation systems, basic residential electrical system components, plumbing systems and 
water supply calculations, and wastewater disposal and treatment systems. They will include consideration of 
these systems in their design development. 
 

Unit 3: Commercial Applications 

This unit will provide students with an opportunity to discover the diversity and complexity of commercial building 
design as they design a renovation to a commercial facility. The design of commercial facilities includes multiple 
building systems and involves a wide range of engineering and architectural considerations. In this unit students 
will learn about site considerations important to the function of the building. Students will learn about common 
built-up systems that provide the building envelope such as wall and roofs. They will learn about the utilities and 
services that supply power, water, and communication services to the building. In addition students will learn 
about common structural systems employed to support all of the building components. Applying the knowledge 
they gain from this unit of study, students will design a renovation to a commercial facility and document that 
design using 3D architectural software. 

Commercial Applications Lesson Summary

Lesson 3.1	 Commercial Building Systems
Lesson 3.2	 Structures
Lesson 3.3	 Services and Utilities
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Unit 4: Commercial Building Design Problem

This unit will allow students to collaborate on the design and documentation of a small commercial facility within 
a project design team. They will identify a need within their community, investigate a potential site, develop a 
preliminary design, and document the design of the facility as a team. They will also present their design concept 
to a panel that will critique their design and offer feedback to the team related to their design and presentation. 

Commercial Building Design Lesson Summary

Lesson 4.1	 Commercial Building Design Problem
Lesson 4.2	 Commercial Building Design Presentation

Lesson 4.1 Commercial Design Problem 
In this lesson students will work within design teams to develop a preliminary design for a small commercial facility. 
As part of the design process, they will investigate a potential site for development of their commercial project; 
research codes, zoning ordinance, and regulations that impact the site; and determine the legal description of 
the property.  Students will develop an architectural program to describe the desired outcome of the project 
and help guide development. They will become familiar with legal, physical, and financial conditions that should 
be considered in order to determine the viability of project development and help determine whether a project 
solution should be undertaken. As the team project progresses, students will apply the skills and knowledge 
they have gained throughout the course to the team commercial project. They will learn new skills related to 
team design work, including creating a project organization chart, developing and using a Gantt chart to plan and 
monitor project progress, and holding regular team meetings.  Students will document their design according to 
accepted practice using 3D architectural modeling software.

Lesson 4.2 Commercial Design Presentation
In this lesson students will create and deliver a formal presentation (both oral and written) of their final team 
commercial design project to include a description of both the design process (and justifications of design 
decisions) as well as the resulting design. The project presentation will be reviewed and critiqued by a panel who 
will offer feedback to the team related to their design process, decision making, and the resulting design and 
documentation. 


