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MS-ETS1-1. Define the criteria and constraints of a design
problem with sufficient precision to ensure a successful
solution. Inlcude potential impacts on people and the natural J

environment that may limit possible solutions.*

[3-5-ETS1-2 (gr. 3)|

| 3-5-ETS1-4 (MA) (gr. 3)| ( MS-ETS1-2. Evaluate competing solutions to a given
design problem using a systematic process to determine h
well each meets the criteria and constraints of the proble
\ / Use a model of each solution to evaluate how
A4 variations in one or more design features, including siz
MS-ETS1-5 (MA). Create visual representations of solutions shape, weight, or cost may affect the function or
to a design problem. Accurately interpret and apply scale L effectiveness of the solution.*
and proportion to visual representations.* [Clarification |
Statement: Examples of visual representations can include A
sketches, scaled drawings, and orthographic projections. | 3-5-ETS1-6 (MA) (er. 4) | MS-LS2-5 (gr. 7

Examples of scale can include %4> = 1’0", 1 cm = 1 m.]

\\ MS-ETS1-7 (MA). Construct a prototype of a solution tc
given design problem.*

[3-5-ETS1-3 (gr. 4)|

MS-ETS1-4. Generate and analyze data from iterative test
and modification of a proposed object, tool, or process t
optimize the object, tool, or process for its intended purpo:




/Engineering Strand Map (12/20/13)

XC, 2012) and adapted from the Next Generation Science Standards (2013)
its, and questions to: mathsciencetech m

e available at: www.doe.mass.edu/stem/review.html

ology/engineering through a practice or core idea.

[Technology/Engineering (Grade 9-10)]

[(GEOM) G-MG 3. |
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( HS-ETS1-1. Analyze a major global challenge to specify a
design problem that can be improved. Determine necessary
qualitative and quantitative criteria and constraints for
> solutions, including any requirements set by society.*
[Clarification Statement: Examples of societal requirements
can include risk mitigation, aesthetics, ethical considerations,

and long-term maintenance costs. ]
& J

/>
oW
m.
[(GEOM) G-GMD 4.

I HS-ETS1-5 (MA). Plan a prototype or design solution using

> orthographic projections and isometric drawings, using
ZI proper scales and proportions.*

HS-ETS1-2. Break a complex real-world problem into
ya smaller, more manageable problems that each can be solved
using scientific and engineering principles.*
(Alg 1) S-ID 9.
HS-ETS1-3. Evaluate a solution to a complex real-world

| problem based on prioritized criteria and trade-offs that
B —p| account for a range of constraints, including cost, safety,
2 " reliability, aesthetics and maintenance, as well as social,
se.

cultural, and environmental impacts.*

!

HS-ETS1-4. Use a computer simulation to model the impact
of a proposed solution to a complex real-world problem that
has numerous criteria and constraints on the interactions within
and between systems relevant to the problem.*




MS-ETS1-6 (MA). Communicate a design solution to an
intended user, including design features and limitations of the
solution. [Clarification Statement: Examples of intended J

users can include students, parents, teachers, manufacturing
personnel, engineers, and customers. ]
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MS-ETS3-5 (MA). Use the concept of systems engineerit

to: a. analyze how components of a transportation, structu

or communication system work together or affect each ot

and b. model the inputs, processes, outputs, and feedback
a technological system.
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3-5-ETS3-2 (gr. 4) |

MS-ETS3-4 (MA). Show how the components of a
structural system work together to serve a structural
function or maintain and environment for a particular
human use. Provide examples of physical structures an:
relate their design to their intended use. [Clarification
Statement: Examples of uses include carrying loads anc
forces across a span (such as a bridge), providing livab
space (such as a house or office building), or providing
specific environmental conditions (such as a greenhous
or cold storage). Examples of components of a structur:
system could include foundation, decking, wall, roofing
inputs (such as heat or AC), and feedback mechanisms.




v

HS-ETS1-6 (MA). Document and present solutions that
P | include specifications, performance results, successes and
remaining issues, and limitations.*

[(ALG 1) A-CED 2. |

-

\ _
mal\ HS-ETS3-1 (MA). Model a technological system in which

aer, \ p| the output of one subsystem becomes the input to other
of subsystems.

EEaGs | [EEEes

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).
d
MS-PS2-2 (gr. 8)]  [N-VM4.(+) |
e [T™—
B HS-ETS3-3 (MA). Explain the importance of considering both
L live loads and dead loads when constructing structures.
5 Calculate the resultant force(s) for a combination of live loads
1l —»| and dead loads for various situations. [Clarification Statement:
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MS-PS4-3 (gr. 6)

MS-ETS3-1 (MA). Explain the function of a communicat
system and the role of its components, including a sourc
encoder, transmitter, receiver, decoder, and storage.

v

MS-ETS3-2 (MA). Compare the benefits and drawbacks
four different communication systems: radio, television
print, and internet.

P
MS-ETS3-6 (MA). Research and communicate informati
about how transportation systems are designed to move
people and goods using a variety of vehicles and devices
Identify and describe subsystems of a transportation vehic
including structural, propulsion, guidance, suspension ai
control subsystems. [Clarification Statement: Examples
design elements include vehicle shape and cargo or
passenger capacity, terminals, travel lanes, and
communications/controls. Examples of vehicles can
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include a car, sailboat, and small airplane.




- Examples of structures can include buildings, decks, and
bridges. Examples of loads and forces include live load, dead
load, total load, tension, sheer, compression, and torsion.]
- [MS-PS3-6 (er. )|

e, *
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,

of convection, and radiation are considered in the selection of
materials for buildings and in the design of a heating system.

( HS-ETS3-4 (MA). Use a model to illustrate how the forces |

of tension, compression, torsion, and shear affect the
on performance of a structure. Analyze situations that involve
i these forces and justify the selection of materials for the
3. given situation based on their properties. [Clarification

sle, Statement: Examples of structures include bridges, houses,
nd and skyscrapers. Examples of material properties can
of include elasticity, plasticity, thermal resistance, density,
and strength.]
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HS-ETS3-6 (MA). Describe how a vehicle or device can be
modified to produce a change in lift, drag, friction, thrust,
and weight. [Clarification Statement: Examples of vehicles
can include cars, boats, airplanes, and rockets.
Considerations of lift require consideration of Bernoulli's
principle.]




