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Welcome to
2nd Edition of
Engineering the Future

The 2nd Edition
is a major revision

Engineering the Future, 2nd Edition, is designed to fully support
Next Generation Science Standards (NGSS)1 and Standards for
Technological Literacy (STL)2, as well as standards of many states.
It has a rich set of integrated STEM activities to appeal to a wide
range of student interests, and expands the use of a constructivist
“maker” approach in which students design and build with both
traditional engineering materials and new technologies, including
3D CAD and electronics.
A remarkable aspect of the new science standards has been the
explicit inclusion of engineering and technology within science,
not just as a means for better communicating science, but also
as a means for helping students develop problem solving skills.
A complementary change is that the National Assessment of
Educational Progress (NAEP), also known as The Nation’s Report
Card, has added an assessment of Technology and Engineering
Literacy (TEL), in addition to the semi-annual assessments
in mathematics, reading, and science. In 2016 the National
Assessment Governing Board released the results of the first TEL
assessment with a nationally representative sample of 21,500
eighth graders. Findings were that only 41% of boys scored at
the proficient level or above, while 44% of girls scored proficient
or above. These findings indicate that our students still have
much room to improve, and also that girls are outperforming
boys in some areas.3 Engineering the Future can provide the
kinds of learning opportunities that all students need to achieve
technological literacy.

NGSS Lead States (2013). Next Generation Science Standards: For State By States. Washington, DC: National Academies Press.
International Technology and Engineering Education Association (w). Standards for Technological Literacy: Content for the Study of Technology. Reston VA: ITEEA.
3
National Assessment Governing Board (2016). the 2014 Technology and Engineering Literacy National Assessment of Educational Progress (TEL/NAEP).
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Leaders in many states and districts have recognized that job
prospects for students in engineering, technology, and allied fields
are already strong and growing rapidly. Furthermore, the rapid
growth and spread of new technologies means that everyone needs
to be able to quickly learn new technologies and apply engineering
principles to solve problems they may encounter at work or at
home Consequently, teachers and administrators are looking for
affordable curriculum materials to strengthen engineering and
technology education at the high school level. Engineering the
Future has been designed to meet that need.
Engineering the Future: Science, Technology, and the Design
Process is a set of four design-based project modules, which can
be taught as a one-year course or as four eight-week projects, that
introduce students to the world of technology and engineering.
Through practical real-world connections, students have an
opportunity to see how science, mathematics, and engineering
are part of their every day world, and why it is important for every
citizen to be technologically and scientifically literate.
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Introduction
Where does this
course fit in the high
school curriculum?

Engineering the Future (EtF) is meant to help ALL students—
whether they eventually choose to attend a university, another
tertiary education institution, or enter the world of work—better
understand the designed world and the wide variety of career
paths that a person might take in designing, manufacturing,
maintaining, and using technologies. There are four ways the
course can be integrated into the 9–12 curriculum.
1. Introduction to Engineering. Placement of this course
in the first year of high school opens students to career
interests that would otherwise have lain dormant. The early
hands-on maker approach to integrated engineering and
science serves to inspire future interest in later sciences and
engineering courses, opening a door for those who wish to
enroll in technical studies at a college or university.
2. P
 hysical Science Foundations. The course can be used as
the foundation of a project-based course in physical science,
integrated with engineering design. Given the large number
of physical science standards that are the focus of these
activities, some of our pilot teachers testing the second
edition have received approval to consider EtF to be a fully
credited physical science ninth grade course.
3. C
 apstone Course. Engineering the Future can serve as a
capstone course for high school juniors or seniors to apply
all that they learned in high school to practical situations,
ranging from science and math, to history, social studies—
even art and music. The course can also provide an excellent
introduction to the fields of engineering for students who
are considering technical careers.
4. S
 ummer and After-School Programs. Given the “maker”
approach aspects of instruction, and high priority on
activities that engage students’ creativity, these projects
could also be useful in a STEM after-school or summer
program.
Engineering the Future should not be considered in isolation,
but as one step in a sequence of courses that students take as
they progress through high school. When students complete this
course, they will have a broader understanding of the wide variety
of technical careers that are open to them. Some students may
wish to take more courses in science or math or more specialized
courses in technical fields. However, not all students will wish
to become involved in science and technology as careers. By
providing alternative sequences, students will have opportunities
to choose pathways that are consistent with their current interests
and desires while keeping open their options for the future.
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Goals

Learning Resources
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The goals of the course are similar to the 1st edition, with an enhanced
emphasis on practices and crosscutting concepts from the NGSS, and
sustainable design—now universally recognized as an essential element
of science and engineering education.
Goal 1. Students will develop a deep and rich understanding of
the term “technology.” Students learn that the technologies we take
for granted—smartphones and computers, refrigerators and furnaces,
cars and power plants—were created by people through the “engineering
design process.”
Goal 2. Students develop their abilities to use the engineering
design process. Students take on the role of engineers themselves and
apply the engineering design process to define and solve problems by
inventing and improving products, processes, and systems.
Goal 3. Students will understand the complementary relationships
among science, mathematics, technology, and engineering. By
learning about the work of practicing engineers, students get an “insider’s
view” of how engineers apply scientific knowledge and mathematical skills
to solve problems and meet human needs and desires.
Goal 4. Students will understand how advances in technology
affect human society and the environment. Students learn, through
a variety of examples, how to improve technologies to maintain a
healthful environment and how people can influence future technological
development in positive ways by the choices they make as workers,
consumers, and citizens.
Goal 5. Students will be able to apply the crosscutting concepts of
“energy and matter,” “systems and systems models,” and “structure
and function” to a wide variety of problems. These concepts are
fundamental to all of the fields of science and engineering, but they
are also challenging to learn. In this course, students apply these same
powerful concepts to manufacturing, building design, transportation,
and electrical systems.
Four Engineer’s Notebooks guide students in their day-to-day activities.
They provide detailed instructions and datasheets for design challenges
and supporting activities, as well as rubrics so that students can evaluate
their own work.
Engineering Connections is a text with 30 chapters by practicing
engineers, technologists, and technicians who tell what it’s like to practice
their profession and describe important concepts related to the students’
activities.
A Teacher Guide provides detailed day-by-day suggestions for teaching
the course, answer keys for the Engineer’s Notebooks and Engineering
Connections, and assessments for each of the four major projects.

Introduction
Innovations in the
2nd Edition

Although there is not sufficient room in this short overview
to describe all of the innovations in the second edition, we’ve
provided a few highlights below
• T he four projects have been modified so they can be used
in any order, based on reports by teachers on how these
have been used over the past nine years. However, the first
notebook provides foundational skills in technical drawing
and introduces the engineering design process and should
be completed first.
• T he constructivist “maker” theme, already present in the
first edition, has been expanded to now weave through all
four projects. The “maker” skills range from the perennially
useful skills of measuring, cutting, and gluing of traditional
materials, to new skills using the modern technologies of
3D modeling and open electronics prototyping.
• E ach of the four projects requires students to use
elementary algebra and to apply the crosscutting concepts
of systems and system models, energy, and structure and
function.
• R
 ecognizing that cost is a factor for many districts, we
have found new ways to provide rich engineering activities
at affordable costs by optimizing the use of common
household, craft, and hardware store materials.
As authors of this course, we’ve spent hundreds of hours in high
school classrooms watching students engage with these activities.
Our observations of students creatively applying what they have
learned about science and engineering to solve design projects
are strong indicators of their increased knowledge, skills, and
enthusiasm for technology and engineering. Following are brief
descriptions of the projects.

Jump Into Engineering

Jump Into Engineering engages students with a creative
design project—to invent a mobile device accessory—on the
first day. Later students learn the more systematic engineering
design process. As in the prior edition, students learn to make
orthographic and isometric scale drawings to develop skills in
translating observations into mental models, which is the essence
of “looking and drawing.” Building on successes from the maker
movement, we expand on this in the second edition by adding
3D Computer Aided Design (CAD). Students utilize CAD in a
more authentic design process for the major project, to design
an organizer to meet the needs of end users based on a survey
that the students plan and conduct. The students select materials,
create a CAD model of their design, and conduct a life cycle
analysis and peer review, among other tasks.
5
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Design a Green
Building

Design a Green Building emphasizes building systems, such
as mechanical, electrical, and environmental, which students
investigate one at a time, then later integrate into a model. In the
second edition, students have open design choices for the building
that they choose to develop, with an emphasis on understanding
the needs of their community from a “smart growth” perspective.
They use that as input to the engineering design process. As in the
prior edition, students conduct experiments on various physical
properties of materials, such as strength, elasticity, and thermal
conductivity, to build skills in lab procedures and develop a handson understanding of various materials and their uses. In the later
part of the project, given their experience in the prior project with
digital CAD technology, students are able to use CAD to develop
floor plans and an overall structure for their building with powerful
visualization of the final designs.

Patent Your
Vehicle Design

Patent Your Vehicle Design begins with construction of a
power steamboat, consistent with the “maker” approach and
using a variety of hand tools and assembly techniques; but with
the important addition of an inquiry process to figure out how it
works through reverse engineering. And, as in the first edition, the
students conduct a series of activities in hydraulics and pneumatics
to learn how energy is transformed in heat engines and through
various devices such as pneumatic pumps and hydraulic lifts. In
contrast to the first edition, the culminating project provides much
greater latitude for the teacher and students to apply what they
learned to reverse engineer and improve a different transportation
toy (such as a model plane or car).

Design With Light
and Sound
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Design With Light and Sound is significantly revised from
the prior edition, while preserving several of the activities that
were most engaging and informative to help students develop
an adequate mental model of electricity. The new activities
follow the constructivist “maker” theme to engage students in
much deeper understanding of electricity and communications.
Students begin the project with an exposure to basic electricity
and electronic construction by inventing and making their own
“LED gadgets” to learn the basics of electricity. This is followed
with an introduction to sustainable energy sources such as wind
and solar. The importance of energy storage is highlighted by
students making their own emergency batteries from household
materials. The project closes with electromagnetism, waves and
communications, and the opportunity for students to design
audio speaker systems and make FM radios to play music.

Connections
Connections to
State Standards

The Next Generation Science Standards (NGSS) have been
adopted by states with more than half of the nation’s students.
Other states have adopted many of the innovations of the NGSS,
especially the idea of three-dimensional teaching and learning,
which involves integrating the following dimensions
into instruction:
Practices of Science and Engineering. Although students
engage in all eight practices described in the NGSS at various
times in these activities, three are emphasized: asking
questions and defining problems, constructing explanations
and designing solutions, and developing and using models.
Crosscutting Concepts. Three crosscutting concepts are
especially prominent in these activities: systems and system
models, energy and matter, and structure and function.
Students who engage in all four projects can see how these
crosscutting concepts relate to a wide diversity of phenomena.
Disciplinary Core Ideas. Through engineering challenges
students learn and apply many of the disciplinary core ideas in
the physical sciences, including transfer and transformation of
energy, kinetic theory of matter, Newton’s laws of motion, gas
laws, circuit electricity, and electric and magnetic fields.
The Teacher Guide is explicit about how to apply the three
dimensions in the tasks (lessons) that make up the four projects.
Performance expectations incorporate all three dimensions
in statements of what students should know and be able to do
after instruction. This edition of Engineering the Future provides
experiences that will help your students achieve a great many of
the performance expectations in the NGSS.
Standards for Technological Literacy3 (STL) guide the work of
technology teachers. Students’ experiences in this course will also
help them achieve many standards in the STL, including:
• The Nature of Technology
• Technology and Society
• Design (including the engineering design process)
• Abilities for a Technological World
• T
 he Designed World (energy and power, information
and communication, transportation, manufacturing, and
construction technologies)

3

International Technology and Engineering Education Association (2007). Standards for Technological Literacy: Content for the Study of Technology. Reston VA: ITEEA.
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Teaching Methods

Teaching Methods
Teamwork. Extensive interviews with engineers have confirmed
that successful engineering requires a team effort. Therefore,
it is vitally important for students to learn to work effectively
in teams. That’s why each of the projects requires students to
work in teams, and each Engineer’s Notebook has guidelines for
effective teamwork.
There is some tension between the encouragement of teamwork
and independent work, given the need for teachers to assign
individual grades for students. The tension is considerably
reduced if expectations are clearly presented to the students
for each activity. Suggestions for how to do this are offered
at various points in the Teacher Guide and built into the four
Engineer’s Notebook.
Assessment. Student learning is often measured by “on
demand” tests. However, a person’s performance in the world
of work is rarely measured in that way. Instead, employees at all
levels are evaluated based on their productivity and their ability
to work well with others. Projects are an engaging vehicle both
for teaching and for assessing student work. Rubrics are provided
in the Engineer’s Notebooks for both teachers and students to
evaluate the students’ performance on their projects. In addition,
ideas for formative assessment (to gauge student progress and
adjust instruction as needed) are provided for each of the tasks
(lessons) in the Teacher Guide. The Teacher Guide also offers
summative assessments for each of the four projects.
The 5E instructional model4 has been useful in developing the
flow of activities. This learning sequence consists of five steps
or phases: Engage students in enjoyable activities and provide
opportunities for them to Explore materials and ideas. Once
students develop some familiarity with the problem space, the
teacher can help them Explain their thinking and Elaborate or
Engineer a solution to the problem they have been working
on. Eventually, students should have an opportunity to
Evaluate their progress and determine how effectively
they’ve solved the problem.
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Bybee, R. 2014. The BSCS 5E instructional model: Creating teachable moments. Arlington, VA: NSTA Press.

Tools and Materials
Tools and Materials

Instructions for purchasing tools and materials for teaching the
course are included in the Teacher Guide. To the extent possible,
the activities in this course make use of common materials such
as cardboard, tape, glue, graph paper, and tools such as scissors,
utility knives, etc. These materials are widely available and best
purchased locally.
Patent a Vehicle Design involves more specialized materials: metal
foils and tubes purchased from hardware stores and syringes and
tubes for hydraulic and pneumatic activities available from science
supplies companies. Design With Light and Sound requires Snap
Circuits® electricity kits and other electronic products available
from specific suppliers. These special materials and costs have
been kept to a minimum. Teachers can purchase them from a list
of suppliers or as assembled kits from Activate Learning®.
Although computers are not essential for teaching this course,
all four of the projects provide opportunities for students to use
computers much as engineers do: to create technical drawings of
their designs and to access the Internet to see how others have
solved similar problems or to find answers to specific questions.
Students can work on computers individually or in pairs.

Facilities

A shop or laboratory space where students can construct
models is ideal, but not essential. The course can be taught in
classrooms with sturdy desks and tables. It is helpful to have a
few workbenches where students can fabricate their inventions
with cardboard, glue, wood, and nails and conduct experiments
involving water and electricity. Also, it is important to have space
to store student projects between classes.
Moveable tables and chairs will enable students to interact in
small teams as they work on their projects and still allow them
to assemble for large group discussions. Teachers can modify the
requirements for constructing scale models and prototypes based
on the facilities available and their own expertise in teaching
students how to use tools.

Safety

A safety briefing is an important part of any class where students
are using sharp tools, adhesives, paints, and fine particles.
Students should also be aware of the emergency equipment
around the room such as fire extinguishers, exits and evacuation
maps, eyewashes, and communication procedures in the event of
an emergency. Some teachers have students and their parents sign
a safety contract that lists the tools that the students will be using,
the safety rules, and explains why it is important for students to
act responsibly.
9
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Who Should Teach
This Course?
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The most important qualification for teaching Engineering the
Future is a desire to foster students’ creative talents, teamwork,
and analytical skills. Other valuable qualifications include the
ability to lead discussions that encourage students to question
their assumptions and consider new ideas and to help students
work effectively in teams to brainstorm ideas, make decisions,
and build and test prototypes.
Regarding educational background and professional licensure,
teachers who have a state license to teach technology/
engineering in grades 6–12 are fully qualified to teach this course.
However, experience with the first edition shows that licensed
physical sciences and mathematics teachers with practical skills
and interest in technology and engineering can learn to teach
this course.
Engineering the Future is designed for all students, not just those
in an accelerated program to become engineers or for students
in vocational tracks. Because it has a strong science laboratory
component, many schools include it in their science department
along with chemistry, physics, and biology. The presence of many
rich design and building activities also makes it suitable to be
included in the technology department. Some schools have even
changed the name of their science departments to “Science and
Engineering” to recognize the value of integrating these fields.
While any of these solutions is feasible, it will be important to
choose the solution that best supports acceptance of the new
course by students, parents, and guidance counselors and best
demonstrates the integration in mathematics, science, technology,
and engineering.

Science and Engineering Standards
We prefer not to use the term “alignment” when
discussing the relationship of Engineering the Future
to science and engineering standards because the
term could simply refer to a matching list of topics.
Rather, our goal is to provide meaningful experiences
that will contribute to students’ abilities to achieve the
performance expectations (PEs) specified in the Next
Generation Science Standards (NGSS), Standards for
Technological Literacy (STL), and the Massachusetts

Science and Engineering Standards (MA). We include
the Massachusetts standards in this analysis because
they include the NGSS and also go beyond those
standards in such important areas as tools, materials,
and manufacturing, as well as technological systems,
and energy and power technologies. Consequently, the
following list should be consistent with the standards
of just about all states that have rigorous science and
engineering standards.

•

Science and Engineering Standards
Engineering Design
HS-ETS1-1 (NGSS and MA). Analyze a major global challenge
to specify qualitative and quantitative criteria and constraints for
solutions that account for societal needs and wants.
HS-ETS1-2 (NGSS and MA). Design a solution to a complex
real-world problem by breaking it down into smaller, more
manageable problems that can be solved through engineering.
HS-ETS1-3 (NGSS and MA). Evaluate a solution to a complex
real-world problem based on prioritized criteria and trade-offs
that account for a range of constraints, including cost, safety,
reliability, and aesthetics, as well as possible social, cultural, and
environmental impacts.
HS-ETS1-5 (MA). Plan a prototype or design solution using
orthographic projections and isometric drawings, using proper
scales and proportions.
HS-ETS1-6 (MA). Document and present solutions that include
specifications, performance results, successes and remaining
issues, and limitations.

Earth and Space Science
HS-ESS3-2 (NGSS and MA). Evaluate competing design solutions
for developing, managing, and utilizing energy and mineral
resources based on cost-benefit ratios.
HS-ESS3-4 (NGSS and MA). Evaluate or refine a technological
solution that reduces impacts of human activities on natural
systems.

Performance Expectations
Fully Supported
Introductory

•

Jump Into
Engineering

Design
a Green
Building

Patent Your
Vehicle
Design

Design
With Light
and Sound

•
•

•
•

•

•
•

•

•

•

•

•
•

•

•

•

•

Jump Into
Engineering

Design
a Green
Building

Patent Your
Vehicle
Design

Design
With Light
and Sound

•
•

•
•

•

•
continued ➤
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Physical Science

Jump Into
Engineering

Design
a Green
Building

Patent Your
Vehicle
Design

HS-PS2-5 (NGSS and MA). Provide evidence that an electric
current can produce a magnetic field and that a changing
magnetic field can produce an electric current.
HS-PS2-6 (NGSS and MA). Communicate scientific and
technical information about why the molecular-level structure is
important in the functioning of designed materials.

Design
With Light
and Sound

•
•

•

HS-PS2-8 (MA). Communicate a qualitative explanation
based on kinetic-molecular theory for why one variable in
the combined gas law changes when another is varied. Using
kinetic-molecular theory, explain the behavior of gases and the
relationship between pressure and volume (Boyle’s law), volume
and temperature (Charles’s law), and pressure and temperature
(Gay-Lussac’s law). Use the combined gas law to determine
changes in pressure, volume, and temperature.

•

•

HS-PS2-9 (MA). Evaluate simple series and parallel circuits to
predict changes to voltage, current, or resistance when simple
changes are made to a circuit.

•

HS-PS3-1 (NGSS and MA). Create a computational model to
calculate the change in the energy of one component in a
system when the change in energy of the other component(s)
and energy flows in and out of the system are known.

•

HS-PS3-2 (NGSS and MA). Develop and use models to illustrate
that energy at the macroscopic scale can be accounted for as a
combination of energy associated with the motions of particles
(objects) and energy associated with the relative position of
particles (objects).

•

HS-PS3-3 (NGSS and MA). Design, build, and refine a device
that works within given constraints to convert one form of
energy into another form of energy.

•

HS-PS3-4 (NGSS and MA). Plan and conduct an investigation
to provide evidence that the transfer of thermal energy when
two components of different temperature are combined within
a closed system results in a more uniform energy distribution
among the components in the system (second law of
thermodynamics).

•

HS-PS3-4a (MA). Provide evidence that when two objects of
different temperature are in thermal contact within a closed
system, the transfer of thermal energy from higher temperature
objects to lower temperature objects results in thermal
equilibrium, or a more uniform energy distribution among the
objects and that temperature changes necessary to achieve
thermal equilibrium depend on the specific heat values of the
two substances.

•

•

continued ➤
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Science and Engineering Standards
HS-PS3-5 (NGSS and MA). Develop and use a model of two
objects interacting through electric or magnetic fields to
illustrate the forces between objects and the changes in energy
of the objects due to the interaction.

•

HS-PS4-1 (MA, similar to NGSS). Use mathematical
representations to support a claim regarding relationships
among the frequency, wavelength, and speed of waves
traveling within various media. Recognize that electromagnetic
waves can travel through empty space (without a medium).

•

HS-PS4-5 (NGSS and MA). Communicate technical information
about how some technological devices use the principles of
wave behavior and wave interactions with matter to transmit
and capture information and energy.

•

Materials, Tools, and Manufacturing

Jump Into
Engineering

HS-ETS2-1 (MA). Determine the best application of
manufacturing processes to create parts of desired shape, size,
and finish based on available resources and safety.

•

HS-ETS2-2 (MA). Explain how computers and robots can be
used at different stages of a manufacturing system, typically for
jobs that are repetitive, very small, or very dangerous.

•

HS-ETS2-3 (MA). Compare the costs and benefits of custom
versus mass production based on qualities of the desired
product, the cost of each unit to produce, and the number of
units needed.

•

HS-ETS2-4 (MA). Explain how manufacturing processes
transform material properties to meet a specified purpose or
function. Recognize that new materials can be synthesized
through chemical and physical processes that are designed to
manipulate material properties to meet a desired performance
condition.

•

Technological Systems
HS-ETS3-1 (MA). Model a technological system in which
the output of one subsystem becomes the input to other
subsystems.

Jump Into
Engineering

Design
a Green
Building

Design
With Light
and Sound

•

Design
a Green
Building

•

HS-ETS3-2 (MA). Use a model to explain how information
transmitted via digital and analog signals travels through the
following media: electrical wire, optical fiber, air, and space.
Analyze a communication problem and determine the best
mode of delivery for the communication(s).
HS-ETS3-3 (MA). Explain the importance of considering both live
loads and dead loads when constructing structures. Calculate
the resultant force(s) for a combination of live loads and dead
loads for various situations.

Patent Your
Vehicle
Design

Patent Your
Vehicle
Design

Design
With Light
and Sound

•
•

•
continued ➤
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HS-ETS3-4 (MA). Use a model to illustrate how the forces of
tension, compression, torsion, and shear affect the performance
of a structure. Analyze situations that involve these forces and
justify the selection of materials for the given situation based on
their properties.

•

HS-ETS3-5 (MA). Analyze how the design of a building is
influenced by thermal conditions such as wind, solar angle, and
temperature. Give examples of how conduction, convection,
and radiation are considered in the selection of materials for
buildings and in the design of a heating system.

•

HS-ETS3-6 (MA). Use informational text to illustrate how a
vehicle or device can be modified to produce a change in lift,
drag, friction, thrust, and weight.

Energy and Power Technologies

•
Jump Into
Engineering

HS-ETS4-1 (MA). Research and describe various ways that
humans use energy and power systems to harness resources to
accomplish tasks effectively and efficiently.

Patent Your
Vehicle
Design

Design
With Light
and Sound

•

•

•

HS-ETS4-2 (MA). Use a model to explain differences between
open fluid systems and closed fluid systems. Determine when it
is more or less appropriate to use one type of system instead of
the other.

•

HS-ETS4-3 (MA). Calculate and describe the ability of a
hydraulic system to multiply distance, multiply force, and affect
directional change.

•

Crosscutting Concepts
4. Systems and system models
5. Energy and matter
6. Structure and function
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Design
a Green
Building

Jump Into
Engineering

Design
a Green
Building

Patent Your
Vehicle
Design

Design
With Light
and Sound

•
•
•

•
•
•

•
•
•

•
•
•

Standards for Technological Literacy
Just as science teachers are guided by the NGSS or other
science standards in their state, technology teachers
use the Standards for Technological Literacy from the
International Technology and Engineering Education
Association (2007) to guide their curriculum. Although
these standard do not include the natural sciences, they

are quite similar to the NGSS with respect to technology
and engineering. As shown in the table below,
Engineering the Future provides extensive experiences
to help students achieve most of the 20 standards in the
STL. Standards are in bold and benchmarks for grades
9–12 are in non-bolded type.

•

Standards for Technological Literacy
Energy and Power Technologies

Performance Expectations
Fully Supported
Introductory

Jump Into
Engineering

•

Design
a Green
Building

Patent Your
Vehicle
Design

Design
With Light
and Sound

Standard 1. Students will develop an understanding
of the characteristics and scope of technology. Most
development of technologies these days is driven by the profit
motive and the market.

•

Standard 3. Students will develop an understanding
of the relationships among technologies and the
connections between technology and other fields of
study. Technological progress promotes the advancement of
science and mathematics.

•

•

•

•

Standard 5. Students will develop an understanding of
the effects of technology on the environment.

•

•

•

•

•

•

•

•

Standard 6. Students will develop an understanding
of the role of society in the development and use of
technology. Decisions regarding the implementation of
technologies involve the weighing of trade-offs between
predicted positive and negative effects on the environment.

•

Standard 7. Students will develop an understanding of
the influence of technology on history. The Information
Age places emphasis on the processing and exchange of
information.

•

Standard 8. Students will develop an understanding of
the attributes of design. Requirements of a design, such as
criteria, constraints, and efficiency, sometimes compete with
each other.

•

•

•

•

Standard 9. Students will develop an understanding of
engineering design. The process of engineering design takes
into account a number of factors.

•

•

•

•

Standard 10. Students will develop an understanding of
the role of troubleshooting, research and development,
invention and innovation, and experimentation in
problem solving. Many technological problems require a
multidisciplinary approach.

•

•

•

•
continued ➤
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Standard 11. Students will develop the abilities to apply
the design process. Evaluate final solutions and communicate
observation, processes, and results of the entire design process,
using verbal, graphic, quantitative, virtual, and written means,
in addition to three-dimensional models.

•

•

•

•

Standard 12. Students will develop the abilities to use
and maintain technological products and systems. Use
computers and calculators to access, retrieve, organize, process,
maintain, interpret, and evaluate data and information in order
to communicate.

•

•

•

•

Standard 13. Students will develop the abilities to assess
the impact of products and systems. Design forecasting
techniques to evaluate the results of altering natural systems.

•

•

•

Standard 16. Students will develop an understanding of
and be able to select and use energy. Power systems must
have a source of energy, a process, and loads.

•

•
•

•

•

Standard 17. Students will develop an understanding
of and be able to select and use information and
communication technologies. Technological knowledge and
processes are communicated using symbols, measurement,
conventions, icons, graphic images, and languages that
incorporate a variety of visual, auditory, and tactile stimuli.

•
•

Standard 18. Students will develop an understanding of
and be able to select and use transportation technologies.
Standard 19. Students will develop an understanding of
and be able to select and use manufacturing technologies.
Marketing involves establishing a product’s identity, conducting
research on its potential, advertising it, distributing it, and
selling it.
Standard 20. Students will develop an understanding of
and be able to select and use construction technologies.
Structures can include prefabricated materials.
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•
•

Engineering the Future Authors
Cary Sneider, EtF Project Director, is a Visiting Scholar at Portland State University in Portland,
Oregon. He serves as a consultant to two charitable foundations that focus on environmental and
STEM education. He was the lead consultant in engineering to the National Research Council for
A Framework for K–12 Science Education, and served in a similar role on the writing team for the
Next Generation Science Standards. Dr. Sneider taught science in Maine, Costa Rica, Coalinga
California, and the Federated States of Micronesia. He subsequently worked for 28 years at
Lawrence Hall of Science, University of California, Berkeley, where he was Director of Astronomy
and Physics Education. He then moved to Boston to become Vice President for Programs at the
Museum of Science. In 2011, he was appointed to the National Assessment Governing Board,
which sets policy for “The Nation’s Report Card.” Dr. Sneider earned a bachelor’s degree in
Astronomy at Harvard College, and doctoral degree in Science Education at UC Berkeley.
Johanna Bunn is a middle school mathematics teacher at the Arlington Public schools in
Arlington, Massachusetts. Dr. Bunn’s teaching experience ranges from sixth grade through
the university level and includes serving as on-camera instructor for five books published
by Addison Wesley for college level introductory mathematics. She has also conducted
professional development sessions on science, technology, engineering, and mathematics in
more than a dozen states and online. She served on the Technology-Engineering Advisory
Council and the Technology-Engineering Assessment Development Committee for the
Commonwealth of Massachusetts. Additionally, she has worked as an author, editor, and
content consultant for Kaplan, Houghton-Mifflin, It’s About Time, and Pearson Education.
Dr. Bunn earned a bachelor’s degree in engineering, a master’s degree in secondary education,
and a doctoral degree in curriculum and teaching from Boston University.
Lee Pulis is a curriculum writer and professional developer. For the past decade he has
moderated a teacher support site for over 500 EtF teachers. From 1996 to 2006, he served as
Senior Scientist, NSF Principal Investigator, and Project Director on several federal grant and
corporate client funded research-based curriculum projects at TERC in Cambridge, MA. Prior
to that, he was Assistant Dean of Technical Education and Division Chair at Ozarks Technical
Community College in Springfield, MO, Department Co-Chair at Indian Hills Community
College in Ottumwa, IA, president of an industrial supply and motor rewinding service, and
Environmental Division Supervisor for a major power plant architect-engineering firm. Mr. Pulis
earned a bachelor’s degree in Biology from Dartmouth College and a master’s degree in Ecology
and Systematics from Cornell University.
Mihir K. Ravel is a noted technologist and educator in electronic system design and
STEM education. He has been an invited faculty at leading institutions in the U.S. and Asia
to collaborate on design-centric learning approaches. He is currently a research faculty at
Portland State University’s College of Engineering in Oregon, leading a Lemelson Foundation
project on design and invention in high school science curricula. He also continues as a
Distinguished Research Scientist at Olin College of Engineering, where he helped develop the
Affordable Design and Entrepreneurship program. Prior to his focus on education, Mr. Ravel’s
corporate career spanned three decades of leading high-tech R&D organizations. He served
as Vice-President of Technology for National Instruments, a global pioneer in computer-based
automation, control, and system design, and as a Corporate Fellow and Director of Strategic
Technologies for Tektronix, a global leader in high performance instrumentation and electronic
design. Mr. Ravel earned a bachelor’s degree in Physics, Electrical Engineering and Computer
Science from the Massachusetts Institute of Technology, and has advanced graduate studies in
semiconductors, digital communications, optics, neural networks, and electronic design from
various universities.
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Activate Learning® is unique because all our curricula are based
on the latest research from the cognitive and learning sciences
on how people learn. These programs have been mostly funded
through National Science Foundation support and are produced
through the rigorous, iterative, research-based cycles established
by the NSF development process.
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