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Technology Education and Engineering
Content Area:
Introduction to Technology
Unit Plan Title:
Anchor Standard (ELA) or Domain (Math)

Grade(s)

6

Overview/Rationale
This unit introduces students to the concept of technology.

Standard(s)
Technology Standard(s)
Standard 8.2 Technology Education, Engineering,
Design, and Computational Thinking - Programming:
All students will develop an understanding of the
nature and impact of technology, engineering,
technological design, computational thinking and the
designed world as they relate to the individual, global
society, and the environment.
Technology and Society: Knowledge and
understanding of human, cultural and society
values are fundamental when designing technology
systems and products in the global society

Interdisciplinary Standard(s)
MS-ETS1-2 Evaluate competing design solutions using a
systematic process to determine how well they meet the
criteria and constraints of the problem.
MS-ETS1-1 Define the criteria and constraints of a design
problem with sufficient precision to ensure a successful
solution, taking into account relevant scientific principles
and potential impacts on people and the natural
environment that may limit possible solutions.

8.2.8.B.2 Identify the desired and undesired
consequences from the use of a product or system.
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Essential Question(s)
 What is technology?
 Does technology affect the way we live?
 Can technology change history?
 Is technology all positive or negative?
Enduring Understandings
 Technology is anything designed and made by human beings.
 Technologies can change the way people live.
 Some technologies can have enormous impacts on history.

In this unit plan, the following 21st Century themes and skills are addressed.
Check all that apply.

Indicate whether these skills are E-Encouraged, T-Taught, or AAssessed in this unit by marking E, T, A on the line before the
appropriate skill.

21 s t Century Themes

21 s t Century Skills

x

Global Awareness
E
Creativity and Innovation
Environmental Literacy
E
Critical Thinking and Problem Solving
Health Literacy
Communication
Civic Literacy
Collaboration
Financial, Economic, Business, and
Entrepreneurial Literacy
Student Learning Targets/Objectives
 Students will define technology.
 Students will identify objects that are technology and those that are not.
 Students will reflect on a new technology and discuss how it enhances their quality of life.
 Students will reflect on the power of technology and its influence on history.
 Students will develop awareness of both the negative and positive aspects of most technologies.
Assessments
 A sheet with questions that accompanies the discussion will be reviewed.

Teaching and Learning Actions
Instructional Strategies
D

Activities
D

1. A class discussion will define technology.
2. Students identify objects inside and outside the classroom that are technology
on an activity sheet.
3. Students reflect on an existing technology not in existence when their parents
were their age and write how it enhances their lives.
4. Students reflect on a technology that has changed the way people live and
write a sentence about it.
Students reflect and write about the positives and negatives of a technology of their
choosing.

Experiences
D
Resources
 Smartboard
 Activity sheets
Suggested Time Frame:

1-2 class periods.
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D- Indicates differentiation at the Lesson Level.

Technology Education and Engineering
Content Area:
Communicating Technology with Isometric Sketching
Unit Plan Title:
Anchor Standard (ELA) or Domain (Math)

Grade(s)

6

Overview/Rationale
There are various ways of communicating technological design. A simple and useful form is isometric drawing because it
requires the use of only three types of lines and can done anywhere with or without instruments.

Standard(s)
Technology Standard(s)
Technology
Standard 8.2 Technology Education, Engineering, Design,
and Computational Thinking - Programming:
All students will develop an understanding of the nature
and impact of technology, engineering, technological
design, computational thinking and the designed world as
they relate to the individual, global society, and the
environment.

Interdisciplinary Standard(s)
Geometry 7.G.B Solve real-life and mathematical
problems involving angle measure, area, surface area, and
volume

Design: The design process is a systematic approach to
solving problems.
8.2.8.C.5 Create a technical sketch of a product with
materials and measurements labeled.
Essential Question(s)
 What is design?
 How can technology be communicated?
Enduring Understandings
 Design is the process used to envision and create all technology.
 Technology is communicated through technical drawing and graphics.

21 s t Century Themes

21 s t Century Skills

Global Awareness
Environmental Literacy
Health Literacy
Civic Literacy

E
E
T

Creativity and Innovation
Critical Thinking and Problem Solving
Communication
Collaboration
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Check all that apply.

Indicate whether these skills are E-Encouraged, T-Taught, or AAssessed in this unit by marking E, T, A on the line before the
appropriate skill.
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In this unit plan, the following 21st Century themes and skills are addressed.

Financial, Economic, Business, and
Entrepreneurial Literacy
Student Learning Targets/Objectives
 Students will define the three dimensions.
 Students will distinguish the difference between two common technical drawing methods—three-view
and isometric.
 Students will identify the three instruments used in technical drawing.
 Students will use drafting instruments correctly.
 Students will draw the three lines used in isometric drawing using drawing instruments.
 Students will draw two different types of boxes using isometric drawing techniques and using drawing
instruments.
 Students will recognize the dimensions represented by each of the three types of isometric lines.
 Students will draw objects in their environment using isometric drawing techniques.
Assessments
 Drawings are critiqued during progress and evaluated when completed.

Teaching and Learning Actions
Instructional Strategies
D

Activities
D

1. A class discussion will define the three dimensions—length, width and depth.
2. Examples are given of drawing methods that economically portray the three
dimensions of objects: the advantage of using isometric drawing is revealed.
3. The instruments used in technical drawing—drafting board, 30/60/90 triangle,
and T-square—are introduced, explained and demonstrated.
4. Students learn correct use of the instruments through guided practice.
5. Students practice the three types of lines used in isometric drawing.
6. Students draw simple boxes using isometrics.
7. Students are made aware that each of the three lines represents a separate
dimension by identifying lines in a drawing.
8. Students apply and demonstrate knowledge of drawing boxes by drawing
objects in their environment.
Drawing.

Experiences
D
Resources
 Drawing paper
 Drawing boards
 T-squares
 30-60-90 degree triangles
 Masking tape
 Manila paper
 Pencils and erasers

D- Indicates differentiation at the Lesson Level.
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5-8 class periods
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Suggested Time Frame:

Technology Education and Engineering
Content Area:
Simple Machines, Energy, and Motion
Unit Plan Title:
Anchor Standard (ELA) or Domain (Math)

Grade(s)

6

Overview/Rationale
At the core of the mechanical technological world are simple machines. This unit explores simple machines, the energy
that makes them move and the types of motion used and caused by them.

Standard(s)




Technology Standard(s)
8.2 Technology Education, Engineering, and Design: All
students will develop an understanding of the nature and
impact of technology, engineering, technological design,
and the designed world, as they relate to the individual,
global society, and the environment.

Interdisciplinary Standard(s)
MS-ETS1-2 Evaluate competing design solutions using a
systematic process to determine how well they meet the
criteria and constraints of the problem.
MS-ETS1-1 Define the criteria and constraints of a design
problem with sufficient precision to ensure a successful
solution, taking into account relevant scientific principles
and potential impacts on people and the natural
environment that may limit possible solutions.

Essential Question(s)
 Why are simple machines important?
 Why do we need energy?
 What is the relationship between simple machines, energy and motion?
 What is friction?
Enduring Understandings
 Simple machines make work easier.
 Energy makes things move.
 The movement of simple machines requires energy and causes various types of motions.
 Friction cannot be eliminated but it can be minimized.
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9.1 21st-Century Life & Career Skills: All students will demonstrate the creative, critical thinking,
collaboration, and problem-solving skills needed to function successfully as both global citizens and workers
in diverse ethnic and organizational cultures.
5.2 Physical Science: All students will understand that physical science principles, including fundamental
ideas about matter, energy, and motion, are powerful conceptual tools for making sense of phenomena in
physical, living, and Earth systems science.
Forces and Motion: It takes energy to change the motion of objects. The energy change is understood
in terms of forces.
5.2.6.E.3 Demonstrate and explain the frictional force acting on an object with the use of a physical
model.
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In this unit plan, the following 21st Century themes and skills are addressed.
Check all that apply.

Indicate whether these skills are E-Encouraged, T-Taught, or AAssessed in this unit by marking E, T, A on the line before the
appropriate skill.

21 s t Century Themes

21 s t Century Skills

Global Awareness
E
Creativity and Innovation
x
Environmental Literacy
E
Critical Thinking and Problem Solving
Health Literacy
E
Communication
Civic Literacy
E
Collaboration
Financial, Economic, Business, and
Entrepreneurial Literacy
Student Learning Targets/Objectives
 Work cooperatively in small groups.
 Distinguish between the six categories of simple machines.
 Understand the importance of simple machines.
 Understand mechanical advantage.
 Distinguish individual simple machines within compound machines.
 Identify the two physical parts of a lever.
 Identify the two places on the rod of a lever.
 Understand the definition of force and work.
 Identify and distinguish the three classes of levers.
 Understand the importance of energy.
 Experience the effect of friction on vehicle efficiency.
 Reduce friction-causing factors to a minimum in a moving vehicle.
 Understand the conservation of energy.
 Distinguish between potential and kinetic energy.
 Apply knowledge of potential energy to vehicle design.
 Distinguish between linear, rotary, reciprocating, and oscillating motion.
 Understand how one form of motion can be converted to another.
 Apply knowledge of gears to vehicle design.
Assessments
1. Rewards and recognition will be given to the teams with the best-performing vehicles in the various
contests. Top ten lists will be maintained for the various contests.
2. Observations of student cooperation.
1. Students will form partnerships.
2. A classroom discussion will define and identify examples of simple machines.
3. Students will look around the classroom and identify examples of simple
machines.
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Instructional Strategies
D
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Teaching and Learning Actions

Activities
D

4. Using a see saw, students will participate in a demonstration of mechanical
advantage.
5. After examples are given of compound machines , students identify the simple
machines that comprise them.
6. Using the Smartboard, a see saw, and discussion, students become familiar
with the concepts of force and work.
1. Using a see saw and Smartboard illustrations with symbolic representations,
and engaging in a Lego-kit activity, students become familiar with the two parts
of levers.
2. Using a see saw and Smartboard illustrations and engaging in a Lego-kit
activity, students become familiar with the places on the rod of a lever.
3. Using a see saw, examples, and lever-model-building activities, students
become familiar with the three classes of lever.
4. Students design and make a vehicle powered by wind and enter into a contest
with it.
5. Students will experiment with reducing friction on their vehicles.
6. Students will design and make a vehicle powered by gravity and enter into
contests with it at two different slopes of a ramp.
7. Students will design and make a vehicle powered by a Lego motor to climb
progressively steeper slopes.
1. Engage in contests that reward the best designs.
2. Cooperative learning.

Experiences
D
Resources
 Lego “Simple Machine” kits
 Fan
 Paper
 Straws
 Various diameter dowel rods
 Lego instruction booklets
 Ramp and ladder
 Lego motors
 Lego motor controllers
Suggested Time Frame:

15-20 class periods
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D- Indicates differentiation at the Lesson Level.

Technology Education and Engineering
Content Area:
Structures
Unit Plan Title:
Anchor Standard (ELA) or Domain (Math)

Grade(s)

6

Overview/Rationale
Structure is an essential concept in the domain of technology and engineering. This unit introduces students to the
concept through the process of concentrating on bridges as engineering technologies in which structural design plays a
vital role in success or failure.

Standard(s)
Technology Standard(s)
8.2 Technology Education, Engineering, Design, and
Computational Thinking - Programming:
All students will develop an understanding of the nature
and impact of technology, engineering, technological
design, computational thinking and the designed world as
they relate to the individual, global society, and the
environment.
8.2.8.A.2 Examine a system, consider how each part
relates to other parts, and discuss a part to
redesign to improve the system.

Interdisciplinary Standard(s)
MS-ETS1-2 Evaluate competing design solutions using a
systematic process to determine how well they meet the
criteria and constraints of the problem.
MS-ETS1-1 Define the criteria and constraints of a design
problem with sufficient precision to ensure a successful
solution, taking into account relevant scientific principles
and potential impacts on people and the natural
environment that may limit possible solutions.

8.2.8.A.4 Redesign an existing product that impacts
the environment to lessen its impact(s) on the
environment.
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8.2.8.D.3 Build a prototype that meets a STEM-based
design challenge using science, engineering, and math
principles that validate a solution.
Essential Question(s)
 What is structure?

9

8.2.8.D.2 Identify the design constraints and tradeoffs involved in designing a prototype (e.g., how the
prototype might fail and how it might be improved) by
completing a design problem and reporting results in a
multimedia presentation, design portfolio or engineering
notebook.

Enduring Understandings
 Structure is something built.

In this unit plan, the following 21st Century themes and skills are addressed.
Check all that apply.

Indicate whether these skills are E-Encouraged, T-Taught, or AAssessed in this unit by marking E, T, A on the line before the
appropriate skill.

21 s t Century Themes

21 s t Century Skills

Global Awareness
E
Creativity and Innovation
Environmental Literacy
E
Critical Thinking and Problem Solving
Health Literacy
E
Communication
Civic Literacy
E
Collaboration
Financial, Economic, Business, and
Entrepreneurial Literacy
Student Learning Targets/Objectives
 Students will define structures and categorize them.
 Students will distinguish the difference between the forces of compression and tension.
 Students will understand how selection of form can increase or decrease strength in structural members.
 Students will understand that there is a great variety and number of bridges in their own county and
state, as well as in the United States.
 Students will work cooperatively in small groups.
 Students will redesign bridges for economy and safety.
 Students will design and make bridge structures using craft sticks and hot glue.
 Students will test their bridges with a designated live load.
 Students will evaluate their bridges by determining the dead load of their bridges in grams.
 Students will redesign and improve their structures.
Assessments
 Points will be given to student teams based on the costs of their redesigned virtual bridges. A top ten list
of best redesigns will be created and updated.
 Points will be given to student teams based on the dead-load weights of their craft-stick bridges. A top
ten list of best designs will be created and updated.
 Virtual-bridge points and craft-stick bridge points will be combined and weighted to determine best overall
performance in structure activities. A top ten list of best structure-points teams will be created and
updated.

Teaching and Learning Actions

10

1. A classroom discussion will define structures and students will categorize them.
2. A demonstration will illustrate the value of form in strengthening materials
used in structures.
3. Students will participate in a discussion accompanying a pictorial exploration of
the variety of bridge types.
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Instructional Strategies
D

4. Students will be grouped (two to three members).

Activities
D

Experiences
D

1. Student groups will be assigned the role of being a team of civil engineers
working for the NJ Department of Transportation. Their task is to lessen the
cost of an existing virtual bridge by replacing its individual members with ones
of different materials, sizes and shapes using a software program called Cargo
Bridge. Each change is tested for safety by an animation of a truck driving over
the bridge within the program.
2. Student groups will be given the task of designing and making a bridge out of
craft sticks and hot glue with designated constraints.
3. Completed bridges will be tested by hanging a bucket with a ten-pound weight
in it from a bolt straddling the bridge’s middle.
4. Bridges passing the test will be weighed in grams on a balance-beam scale. A
contest will be held to determine the lightest bridges.
5. Student groups will redesign their bridges with the goal of making them lighter.
6. Redesigned bridges are tested with the ten-pound weight to determine
whether the redesign maintained structural viability.
1. Constructing a structure for performance.
2. Redesigning a virtual bridge.
3. Weighing.

Resources
 computers
 craft sticks
 hot-glue guns
 hot-glue sticks
 scissors, other cutting tools
 boards
 bucket
 hook
 bolt or rod
 ten-pound weight
 scale and gram weights
Suggested Time Frame:
6-8 class periods
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D- Indicates differentiation at the Lesson Level.

Technology Education and Engineering
Content Area:
Electronic Game Design
Unit Plan Title:
Anchor Standard (ELA) or Domain (Math)

Grade(s)

7

Overview/Rationale
Electronic games provide an excellent vehicle for the introduction to students of the engineering design process as well
as learning how circuits work. Students are asked to play the role of an engineering group hired as a consulting team for
a toy company looking to take advantage of a market that exists for toys that combine electronics with hand/eye
coordination skills, especially for people with disabilities.

Standard(s)
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Technology Standard(s)
Interdisciplinary Standard(s)
8.2 Technology Education, Engineering, and Design: All
MS-ETS1-2 Evaluate competing design solutions using a
students will develop an understanding of the nature and
systematic process to determine how well they meet the
impact of technology, engineering, technological design,
criteria and constraints of the problem.
and the designed world, as they relate to the individual,
global society, and the environment.
Geometry 7.G.B Solve real-life and mathematical
Nature of Technology – Creativity and Innovation:
problems involving angle measure, area, surface area, and
Technology products and systems impact every aspect of
volume
the world in which we live.
The core concepts of technology.
8.2.8.A.2 Examine a system, consider how each part
relates to other parts, and discuss a part to redesign to
improve the system.
Design: The design process is a systematic approach to
solving problems.
8.2.8.C.5 Create a technical sketch of a product with
materials and measurements labeled.
Abilities for a Technological World: The designed world is
the product of a design process that provides the means to
convert resources into products and systems.
Apply the design process.
8.2.8.D. Design and create a product that addresses a real
world problem using a design process under specific
constraints.
Essential Question(s)
 What is design?
 How are the technological products that we use in our daily lives created?
 What is electricity?
Enduring Understandings
 The design process is used to design and create most of the technology that surrounds us.



Electronics is the control of electron flow for technological use.

In this unit plan, the following 21st Century themes and skills are addressed.
Check all that apply.
21 s t Cen tu r y Th em e s

Indicate whether these skills are E-Encouraged, T-Taught, or AAssessed in this unit by marking E, T, A on the line before the
appropriate skill.
21 s t Cen tu r y Sk i l ls

Global Awareness
E
Creativity and Innovation
Environmental Literacy
E
Critical Thinking and Problem Solving
Health Literacy
E
Communication
x
Civic Literacy
E
Collaboration
x
Financial, Economic, Business, and
Entrepreneurial Literacy
Student Learning Targets/Objectives
 Apply the elements of the problem-solving design loop to design a solution to a problem.
 Brainstorm and generate multiple solutions to a technological problem.
 Analyze and compare the solutions presented in order to select the one that best solves the design brief.
 Apply prior knowledge of design-drawing techniques.
 Apply appropriate safety rules when using equipment to solve a design challenge.
 Design and construct an electronic toy.
 Work collaboratively to solve problems.
 Compare and contrast series and parallel circuits.
Assessments
Completion of an aesthetic, functioning electronic game project.

Teaching and Learning Actions

Activities
D

13

D

1. The teacher shows examples of electronic toys.
2. Students will be grouped (two to three members), brainstorm design ideas of
electronic toys, and, after selecting the two best solutions, decide on one to
construct.
3. The teacher provides a demonstration on the safe use of power and hand tools
that may be involved in the fabrication of projects.
4. Students are instructed in material-shaping and assembling techniques.
5. After an explanation of the design loop, students will document the design
process in a journal that follows the steps of the design loop. The journal will
record processes used, problems encountered, solutions used to solve the
problems, and any changes made to the original working design.
1. Students individually sketch a minimum of two alternate design ideas for an
electronic toy.
2. Students translate rough sketches into three-dimensional representations that
incorporate dimensions and materials.
3. Students engage in learning activities designed to familiarize students with
simple circuits (the three essential parts—source, path, and load), the two
types of complex circuits (series and parallel), and switches. Simple circuit
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Instructional Strategies

Experiences

activities have students “play” with connecting different loads (lamp, motor,
and buzzer) to a battery using two wires. Series circuit activities have students
connecting different combinations of two loads in series, observing their
behavior, and recording what they see. Parallel circuit activities have
4. Students connecting the same combination of loads in parallel, observing,
recording, and noting the difference in behavior of the loads in the two types
of complex circuits.
5. Students will construct the selected project.
6. Students will test and fix their products.
Designing and making an electronic game/toy.

D
Resources
 various size wood boards, especially 1” and 2” X
7”
 1/8” – ¼” balsa sheets
 1/8” – ½” plywood
 coat hangers
 cardboard
 craft sticks
 duct tape
 masking tape
 electrical tape
 hot glue
 wood glue
 epoxy
 wire
 lamps (typically, #50, or 7.5V, bulb)
 LED lights
 2-AA battery holders
 buzzers
 motors
 wood screws
 round-head screws
Suggested Time Frame:
15-20 days




















aluminum foil
wire nuts
9V batteries
9V battery clips
steel marbles
ping pong balls
X-Acto knives
hot-glue guns
band saws (only with teacher permission)
disc sander (only with teacher permission)
drill press (only with teacher permission)
router (only with teacher permission and direct
supervision)
router bits (typically – 1/8” to 3/8”)
scissors
rulers
electric drills (only with teacher permission)
various drill bit sizes (typically 3/32” to 1 1/4”)
wire cutters/strippers
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D- Indicates differentiation at the Lesson Level.

Technology Education and Engineering
Content Area:
Engineering Motion
Unit Plan Title:
Anchor Standard (ELA) or Domain (Math)

Grade(s)

7

Overview/Rationale
The goal of this activity is to lead students to “think like engineers” as they go through the design process and design
and build a tension-powered land vehicle. A common definition of engineering is “the discipline dealing with the art or
science of applying scientific knowledge to practical problems” (WordNet (r) 2.0), and students will inevitably encounter
several scientific principles that must be considered in an effective design that fulfills given constraints. As engineers do,
the students have to solve problems as they arise and are discovered. In their efforts to solve problems and improve
performance, students will also realize that the design process often requires tradeoffs to be made. Any extreme
exaggerations of an idea may have a negative impact on other aspects important to suitable performance.
Divergent thinking is encouraged as a multiple of solutions to the design brief, as well as problems that are discovered, is
possible. Utilization of the design process is maximized as students begin with ideas that must be converted into reallife functioning models.
In addition to the students’ involvement in the design process, awareness will also be focused on the basic parts that
modern land transportation vehicles have in common with students’ models, as well as those used hundreds of years
ago: all have wheels, a body, and a method of power provision.

Standard(s)
5.2 Physical Science: All students will understand that physical science principles, including fundamental ideas about
matter, energy, and motion, are powerful conceptual tools for making sense of phenomena in physical, living, and Earth
systems science.
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5.2.8.E.1 An object is in motion when its position is changing. The speed of an object is defined by how far it travels
divided by the amount of time it took to travel that far.
Technology Standard(s)
Interdisciplinary Standard(s)
8.2 Technology Education, Engineering, and Design
MS-ETS1-2 Evaluate competing design solutions using a
systematic process to determine how well they meet the
8.2.8.A.2 Examine a system, consider how each part
criteria and constraints of the problem.
relates to other parts, and discuss a part to redesign to
improve the system.
MS-ETS1-1 Define the criteria and constraints of a design
problem with sufficient precision to ensure a successful
8.2.8.A.3 Investigate a malfunction in any part of a system solution, taking into account relevant scientific principles
and identify its impacts.
and potential impacts on people and the natural
environment that may limit possible solutions.
8.2.8.A.5 Describe how resources such as material, energy,
information, time, tools, people, and capital contribute to
a technological product or system.
Essential Question(s)




What is engineering design?
What effect does the testing of solutions have on the engineering design process?

Enduring Understandings
 The engineering design process is an effective problem-solving method used in technology innovation.
 Trade-offs frequently are necessary when the laws of science are applied to real-world problems.

In this unit plan, the following 21st Century themes and skills are addressed.
Check all that apply.

21 s t Century Themes

Indicate whether these skills are E-Encouraged, T-Taught, or AAssessed in this unit by marking E, T, A on the line before the
appropriate skill.

21 s t Century Skills

Global Awareness
E Creativity and Innovation
Environmental Literacy
T Critical Thinking and Problem Solving
Health Literacy
Communication
Civic Literacy
E Collaboration
Financial, Economic, Business, and
Entrepreneurial Literacy
Student Learning Targets/Objectives
 Understand and apply the elements of the problem-solving design loop to design a solution to the
challenge assigned.
 Brainstorm and generate multiple solutions to a technological problem.
 Analyze and compare the solutions presented in order to select the one that best solves the design brief.
 Apply appropriate safety rules when using equipment to solve a design challenge.
 Design and make a land-transportation vehicle
 Record and store all information and data for each technology learning activity in a journal.
 Explain the energy transfer and mechanics of their vehicle using systems analysis.
 Apply math and science concepts in computing and understanding the concepts of Newton’s Laws,
tension, potential and kinetic energy, energy transfer, speed, inertia, and motion.
 Observe and evaluate their design after each planned revision.
Assessments
 Observation
 Project progression
 A point system based on project performance
 A rubric system with points based on documentation

Teaching and Learning Actions

16

1. Students observe a teacher Power Point presentation that provides an
introduction to land transportation vehicles and the 8-step Engineering Design
Loop.
2. The teacher provides a demonstration on the safe use of tools that may be
involved in fabrication of projects.
3. Students are instructed in material-shaping and assembling techniques.
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Instructional Strategies
D

4. Students observe a teacher demonstration of tension and compression.
Examples of tension devices and materials that can be used in project designs
will be given.
5. Students are made aware of the elements of a system and given examples.

Experiences

D
Resources
EQUIPMENT:
X-Acto knives
Hot-glue guns
Band saws (only with teacher permission)
Disc sander (only with teacher permission)
Drill press (only with teacher permission)
Scissors
Rulers
Electronic calipers
Drills (only with teacher permission)
Sheet metal cutters
Wire cutters/strippers
MATERIALS:
Spring mousetraps
Paper
Wood
1/8” – ¼ “ balsa sheets
1/8” – ½” plywood
1x3 boards
Rubber bands
CDs
DVDs
Sheet metal

Lids
Wheels or wheel material (approved by teacher)
1/8” – 5/16” Dowel Rods
Various diameters of metal rods
Various diameters of plastic rods
Various diameters of metal tubing
Various diameters of plastic tubing
Straws
Spring-loaded Clothespins
Paper clips
Craft sticks
Duct tape
Masking tape
String
Safety pins
Hinges
Hot glue
Wood glue
Epoxy
Wire
Plastic ties
Eye hooks
Styrofoam
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D
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Activities

6. Students observe and/or participate in demonstrations of key scientific
principles relevant to the design of a tension-powered vehicle, such as
Newton’s Laws, simple machines, potential and kinetic energy, big wheels vs.
small wheels, energy transfer, speed, motion, and friction.
1. Students individually sketch a minimum of two design ideas for constructing a
tension-powered ground vehicle.
2. Students form groups, brainstorm design ideas, and select two solutions.
3. Students select one of the two final solutions.
4. Students construct the selected solution.
5. Students explain the mechanics and energy transfer of their vehicles.
6. Students test the solution.
7. Students document all steps of the design loop.
8. Students make calculations and estimations, such as wheel to axle ratios and
speed.
9. Students assess and evaluate the performance of their vehicles after
participating in all challenges.
Students engage in engineering competitions.

Plastic
Cardboard
Suggested Time Frame:

20 class periods

D- Indicates differentiation at the Lesson Level.
Technology Education and Engineering
Content Area:

Grade(s)

8

Programming Robots
Unit Plan Title:
Anchor Standard (ELA) or Domain (Math)

Overview/Rationale
Robotic technology is used throughout the world to support, enhance, or replace human physical and/or mental labor.
The goal of this unit is to introduce robotic programming to students so that they develop basic understanding of how
robots work and to lead students to think about the potentials of and limits to the progress of this powerful technology.
Videos depicting the variety of uses that robots are utilized for will introduce lessons in addition to instructions on
making robots and programming those using Ev3 Lego robotic kits and software.
The development of cooperative skills is encouraged as students work together in teams to solve problems while
engaging in competitive challenges. After building robotic vehicles, students will program them to perform various tasks
as they travel through obstacle courses. A great deal of trial-and-error procedure is required as students adjust their
programs to maximize performance. The main activity provides many opportunities for students to explore various
options for successful gathering of points on the courses.

Standard(s)
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9.1 21st-Century Life & Career Skills: All students will demonstrate the creative, critical thinking, collaboration, and
problem-solving skills needed to function successfully as both global citizens and workers in diverse ethnic and
organizational cultures.
Collaboration, Teamwork, and Leadership: Collaboration and teamwork enable individuals or groups to achieve
common goals with greater efficiency.
9.1.8.C.1 Determine an individual’s responsibility for personal actions and contributions to group activities.
Technology Standard(s)
Interdisciplinary Standard(s)
8.1 Educational Technology: All students will use digital
MS-ETS1-2 Evaluate competing design solutions using a
tools to access, manage, evaluate, and synthesize
systematic process to determine how well they meet the
information in order to solve problems individually and
criteria and constraints of the problem.
collaboratively to create and communicate knowledge.
8.1.8.A.5 Select and use appropriate tools and digital
MS-ETS1-1 Define the criteria and constraints of a design
resources to accomplish a variety of tasks and to solve
problem with sufficient precision to ensure a successful
problems.
solution, taking into account relevant scientific principles
8.2 Technology Education, Engineering, and Design: All
and potential impacts on people and the natural
students will develop an understanding of the nature and
environment that may limit possible solutions.
impact of technology, engineering, technological design,
computational thinking and the designed world as they
relate to the individual, global society, and the
environment.
8.2.8.A.2 Examine a system, consider how each part
relates to other parts, and discuss a part to redesign to
improve the system.
8.2.8.A.3 Investigate a malfunction in any part of a system

and identify its impacts.
Essential Question(s)
 What is a robot?
 How do robots know what they know and do what they do?
Enduring Understandings
 Robots are better than humans at doing repetitive, precise and logical tasks.
 Robot “thinking” is still highly dependent on human programing.

In this unit plan, the following 21st Century themes and skills are addressed.
Check all that apply.

Indicate whether these skills are E-Encouraged, T-Taught, or AAssessed in this unit by marking E, T, A on the line before the
appropriate skill.

21 s t Century Themes

21 s t Century Skills

x

Global Awareness
E
Creativity and Innovation
Environmental Literacy
E
Critical Thinking and Problem Solving
Health Literacy
Communication
Civic Literacy
E
Collaboration
Financial, Economic, Business, and
Entrepreneurial Literacy
Student Learning Targets/Objectives
 Analyze robotic control as a system.
 Construct a robotic vehicle with the ability to make left- and right-hand turns.
 Work cooperatively in teams.
 Design Ev3 programs that utilize sensor inputs on a computer.
 Create programs on a computer that enable robotic vehicles to negotiate obstacle courses and operate
within the constraints of challenges.
 Download programs from a desktop computer into a microcomputer.
 Test programs for performance efficiency.
 Troubleshoot problems and redesign programs and vehicles for improved performance.
Assessments
 Observation.
 A team journal is kept. The journal will include evidence of optimum participation by all students and selfevaluation.
 Points will be given for documentation, team cooperation, and performance of the robotic vehicles.

Activities
D








Discussion of concepts introduced by videos.
Demonstration of programming methods.
Guided instruction in building and programming.
Students organize into teams.
Roles and responsibilities are defined and chosen.
Student groups construct a robotic vehicle using Lego parts and the NXT
microcomputer.
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Teaching and Learning Actions



Student groups program their constructed robotic vehicles to travel through
obstacle courses and engage in challenges contained in a Technology Learning
Activity.





The students test their vehicles and the programs that they created for them.
They redesign programs and vehicles to achieve optimal performance.
Programming within the context of team cooperation.

Experiences
D
Resources
 Ev3 Robotics Kits, including microcomputers, output devices and sensors
 Ev3 programming software, including USB transfer cords
 Computers
 Robot “obstacle courses”
Suggested Time Frame:

12-15 class periods
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D- Indicates differentiation at the Lesson Level.

Technology Education and Engineering
Content Area:
CAD & 3D Printing
Unit Plan Title:
Anchor Standard (ELA) or Domain (Math)

Grade(s)

8

Overview/Rationale
As computer assisted design becomes engrained in streamlining product design, it is important for students to develop
spatial reasoning and design skills. The goal of the unit is to introduce CAD programs and to introduce 3D printing
manufacturing techniques, through students designing real world items.

Standard(s)
Technology Standard(s)
Interdisciplinary Standard(s)
8.2 Technology Education, Engineering, and Design: All
Geometry 7.G.B Solve real-life and mathematical
students will develop an understanding of the nature and
problems involving angle measure, area, surface area, and
impact of technology, engineering, technological design,
volume
and the designed world, as they relate to the individual,
global society, and the environment.
8.2.12.D.3 Determine and use the appropriate resources
(e.g., CNC (Computer Numerical Control) equipment, 3D
printers, CAD software) in the design, development and
creation of a technological product or system.
8.2.12.D.5 Explain how material processing impacts the
quality of engineered and fabricated products.
Essential Question(s)
 How does CAD and 3D printing streamline the *roduct design process?
Enduring Understandings
 3D Printing allows for prototypes to be created quickly and accurately, ultimately leading to quicker
discoveries of design flaws, and final products.

21 s t Century Themes

21 s t Century Skills

Global Awareness
Environmental Literacy
Health Literacy
Civic Literacy
Financial, Economic, Business, and
Entrepreneurial Literacy

E
E
E
E

Creativity and Innovation
Critical Thinking and Problem Solving
Communication
Collaboration

Page

x
x

Check all that apply.

Indicate whether these skills are E-Encouraged, T-Taught, or AAssessed in this unit by marking E, T, A on the line before the
appropriate skill.
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In this unit plan, the following 21st Century themes and skills are addressed.

Student Learning Targets/Objectives
 Students will utilize tinkercad.com to combine shapes into desired models
 Students will take measurements of physical objects
 Students will create dimensioned sketches of physical objects.
 Students will create a dimensioned model of a die.
 Students will create a drawing of their keychain.
 Students will create a dimensioned model of a keychain.
 Students will create a dimensioned model of a coffee mug.
 Students will create a dimensioned model of jewelry.
 Students will create a dimensioned model of sunglasses.
 Students will import/modify models to create products.
 Students will collaborate to create a dimensioned model of a puzzle cube.
 Students will prepare a CAM program to 3D print their keychain design.
Assessments
 Points are accumulated for all activities.
 Points are accumulated for documentation.
 Observation.
 Projects.

Teaching and Learning Actions

Experiences
D
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Activities
D

1. Students create a tinkercad.com account and will record accurate dimensions
of various physical objects via a worksheet.
2. Students observe the teacher tinkercad.com presentation/demonstration that
provides basic instruction of the following concepts:
a. Shapes
b. Navigation
c. Movement
d. Dimension modification
e. Grouping
f. Cutting
g. Importing/Exporting
h. Creating Slicing Program
3. Students will create a 1:1 scale drawing of their keychain design.
4. Students use the sketch to design their keychain.
5. Students will create multiple dimensioned sketches, which will be used to
design various physical items.
6. Prototype keychains are modified based on need.
1. Students will create a dimensioned model of a die.
2. Students will create a drawing of their keychain.
3. Students will create a dimensioned model of a keychain.
4. Students will create a dimensioned model of a coffee mug.
5. Students will create a dimensioned model of jewelry.
6. Students will create a dimensioned model of sunglasses.
7. Students will collaborate to create a dimensioned model of a puzzle cube.
8. Students will prepare a CAM program to 3D print their keychain design.
Designing multiple real life objects to personal taste and specified dimensions.
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Resources
EQUIPMENT:
Orthographic Paper
X-Acto knives
Hot-glue guns
Scissors
Rulers
Sandpaper
Calculators
Pencils
Markers
Internet
Tinkercad.com
Dremel 3D20 Printer

Suggested Time Frame:

MATERIALS:
PLA Filament
Keychain Rings

17-20 class periods.

Considerations for classified students:
Classroom Instruction:


All instruction for classified students will be guided by the students’ Individualized
Education Plan (IEP).
 Regular education teachers will be responsible for differentiating instruction for
classified students based on the instructional modifications listed in the IEP.
 In the case of General Education - Supported Instruction (GE-SI) Classes, the
special education teacher will be responsible for support in modifying the
curriculum for the students, informing the class room teacher of the
modifications, and directing instructional aide(s) to provide support accordingly.
 Grading will be done collaboratively by the regular and special education
teachers.
Modifications:


All assessments are to be in line with students’ IEPs. In-class support
teachers should modify tests for classified students. Tests may be given in
the regular education classroom or completed with the inclusion teacher in
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Modifications include but are not limited to:
Extra time for assignments, modified classwork/homework assignments based on
disability, preferential seating, study guides, copies of class notes, assistive
technology and rewording/repeating or clarifying directions.
In-class Assessments

another location with additional time. Students may be tested separately
according to the IEP.
 Assessment grades may be modified based on a student’s disability and in
accordance with their IEP.
Considerations for English Language Learners (ELLs):
CLASSROOM INSTRUCTION:
 Instruction for ESL students will be guided by their WIDA English Language
Proficiency level. Teachers should receive this level from the ESL teacher
assigned to the building.
 General education teachers will be responsible for differentiating instruction for
ELLs with the assistance of the ESL teacher that promotes language, literacy
and content learning.
 Sheltered Instruction Observation Protocol (SIOP)
http://siop.pearson.com/about-siop/
The following 8 components provide all teachers with lesson planning and
instructional strategies that support language and learning goals for all students.
This approach to teaching aligns with preparing students with college and career
ready skills.
The SIOP Model components:
1. Lesson Preparation
2. Building Background
3. Comprehensible Input
4. Strategies
5. Interaction
6. Practice and Application
7. Lesson Delivery
8. Review and Assessment
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In the case of Content-Based ESL (CBE), the ESL teacher and the general
education teacher will be responsible for identifying language objectives and
additional instructional strategies that improve proficiency in English and
academic success of ELLs. Instructional strategies and the necessary scaffolds
to promote student learning will be shared with the general education teacher for
daily lessons that are aligned to District Curricula, CCSS, and WIDA Standards.
The general Education teacher and ESL teacher will be co-teachers for a predetermined amount of classroom instruction.
 Grading will be done collaboratively by the regular and ESL teachers.
MODIFICATIONS: The following are possible modifications but are not limited to this
list.
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Direct instruction, small group or pullout, about the contrasting letter sound
correspondences, syllabication patterns and morphology in English supported
with connections to their native language, native language text and/or resources,
graphic organizers, visuals, sentence starters/ sentence frames, cloze activities,
modeling, working with a partner, timeline and phrase wall and adapted text (in
English) or specific sections of the original text, highlighted/bold-faced words
within text.
Draw pictures instead of writing/speaking.
Match drawings with new vocabulary that might correspond.
Work in small group or pairs with their English Only (EOs) peers for authentic
content language talk and grade level modeling.
Write simple sentences instead of complex sentences that demonstrates an
understanding of academic language particular to specific content.
Match simple sentences with new vocabulary that might apply to edit sentences.
Have students provide examples/explanations of main idea in simple sentences.
Revisions show an attempt to improve Language Control by embedding academic
content vocabulary and Linguistic Complexity by expanding and varying sentence
structures and using correct punctuation.
Draw pictures instead of writing/speaking about seasonal changes. Match
drawings with new vocabulary (adjective word wall, content word walls) that might
correspond.
Provide multiple opportunities for authentic speech acts to practice language skills
and develop English fluency.
Total Physical Response (TPR) to model critical thinking skills like analyze and
synthesize.
Study Guides

IN CLASS ASSESSMENTS:


All formative and summative assessments will include modifications that support
student’s English Proficiency level. ESL teachers will collaborate with regular
education teachers to provide appropriate differentiation for assessing ELLs.



At Risk students are identified by the I&RS committee in each school. The
committee woks to understand the reasons behind the student’s low performance
level in school and to create and implement a plan that is carried out by a variety
of staff members in the building.
Teachers with At Risk students are notified by the I&RS committee and provided
with a copy of the plan and a timeframe for assessing the growth of the student.
There are academic as well as behavioral goals that are listed for the students
with recommended strategies unique to each individual.
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Considerations for At Risk Students:




Classroom teachers are to follow the plan using instructional strategies that will
help the student improve his/her performance while applying appropriate
behavioral strategies consistent with the needs of the student.
Teachers will report student progress to the I&RS committee within the specified
timeframe for the plan.

Classroom instruction:


Teachers will use differentiated instruction for At Risk students as they do for all
students in their class. The strategies would be guided by the I&RS plan and be
consistent with the student’s ability and learning modality.
Modifications:





Clarify all assignments and place specific timeframes for completion. Provide
student with opportunity for one on one time for clarification.
Set clear expectations for all assignments, in and outside of class. Keep
expectations within the framework of the I&RS plan.
Use positive reinforcement for all successes. Hold student to defined
consequences for not completing work.
Provide time outside the normal class time for completion of work. Not
completing assignments is unacceptable, all assignments will be completed.

In Class Assessments:
 At Risk students should receive any modifications listed in the I&RS plan. If
necessary, students should be provided with extended time to complete
assessments.
Considerations for Gifted Students:
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 Teachers will use differentiated instruction for Gifted Students as they do for all
students in their class.
 Assignments and assessments can be planned and implemented with input from
the student.
 Gifted students will be provided with the opportunity to demonstrate their
knowledge through a variety of platforms.
 Teachers will have the latitude to provide assignments with the individual
student’s ability in mind.

