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Southern Cayuga Central School District – Curriculum Map 

Subject: __Principles of Engineering___________________________________________________   School Year: ___2017-2018  

Title or Topics 
w/ NYS Standards 

Essential Questions & 
Vocabulary 

Content Skills 
(Activities to cover Essential Questions) 

Major Assessments 
(Tests, Project, etc.) 

Time Frame 
 

Introduction to the course. 
NYS Standards MST 1-7 

What is safe behavior?  How 
do YOU define Engineering?   
What constitutes a good 
Design? 
Why is the engineering 
process so important? 
Define Process. 
Define Systems as it applies 
to Engineering. 

Student understanding of behavioral 
expectations and safety rules.   
Course outlines distributed. 
Statistics of engineers by country vs. 
needed engineers. 
Statistics of engineering by type. 
Be able to define words associated with 
engineering and design.   
 

Safety behavior and 
equipment tests. 
Daily Progress Journals 

1 week 

History of engineering. 
Team building activities. 
Problem solving process. 
NYS MST 1-7 

How has engineering 
changed through history? 
What skills are needed to be 
a successful engineer? 
Why is a team approach 
beneficial to problem 
solving? 

Research the Internet. 
Prepare a poster or Power point 
presentation about a specific form of 
engineering. 
Marble challenge.  Rubber stopper 
activity.  Planks and chairs. 

Vocabulary quiz 
Egg drop landing pad design. 

2 weeks 

Assessing a problem. 
Engineering for a particular 
function. 
NYS MST 1-7 

Is there a valid need to solve 
the problem? 
What will the solution to the 
problem look like? 

Work through the problem solving 
process individually and as a team.   
Ideas from the whole are generally more 
diverse than from the individual.   
 

Insure all steps of the 
problem solving process are 
being followed. 

1 week 

Preparing outcomes.   
Starting with the end in 
mind. 
Organization and 
Documentation. 
NYS MST 1-7 

What role does economics 
play in engineering? 
Why must we have 
constraints? 
Are there unlimited 
resources in the real world? 

Brainstorming in groups to determine the 
desired outcome 
Class Debate.  Why are some solutions 
more viable than others? 

Class discussion of possible 
solutions to various 
problems. 

2 weeks 

Factors that affect design 
and engineering results. 
NYS MST 1-7 

Why did cities grow up near 
water? 
How was water used in the 
design process? 
 

Hydropower as an historic energy source 
for mechanical conversions. 
Current variations of water’s applications. 
Future variations of water usage. 
 

Research past, present, and 
future applications of water 
as an influence on 
engineering and design. 

2 weeks 



2017 

 

Additional factors to 
consider while engineering. 
NYS MST 1-7 

What environmental 
impacts will result? 
How will energy 
consumption be affected? 
What types of societal 
impacts should be 
considered? 

Advantages and Disadvantages of 
engineering feats. 
Case studies of Hoover Dam, Supersonic 
transport, Suspension bridges, and Moon 
Landings (Space programs). 

Graphic representation by 
either poster or Power 
point. 

2 weeks 

Using energy conversions in 
the engineering process. 
NYS MST 1-7 

Why are conventional 
sources of energy used 
more than alternative 
(renewable) sources? 
How is energy converted 
from one form to another? 
Why do we want to change 
the form of energy? 

The purpose and location of the problem 
factors into the design process.  (Water 
power isn’t feasible in the desert to drive 
machinery.)   
Determining best alternatives given the 
nature and location of the problem. 

Poster or Power point 
presentation of a superior 
or inferior engineering feat. 
Exam on problem solving 
process and considerations. 

2 weeks 

Applications of Design and 
Engineering 
NYS MST 1-7 

Define passive and active 
applications. 
What are some common 
applications of mechanical 
and/or electrical 
engineering? 
Why are most of the 
applications electrical? 

Building passive and active devices that 
utilize an energy source and conversions. 
Using potential or kinetic energy in the 
design process to solve a problem. 

Competition for the most 
practical catapult given the 
description of the initial 
problem. 

3 weeks 

Applying the Design and 
Engineering process to 
solve a particular problem. 
NYS MST 1-7 

Define the need. 
Is the solution going to use 
an energy conversion?  

Build a catapult type device to 
accomplish a specific task as documented 
in the initial design process. 

Testing and modifying the 
prototype design 

1 week 

Optimization. 
NYS MST 1-7 

Is the initial design viable? 
(Does it solve the problem?) 
If not, how can the design 
be modified? 

Testing the designed prototype for 
proper function and reliability. 
Modifying the design if need be. 

Observe students to insure 
they are following the 
problem solving process. 

2 weeks 

Consequences of the 
Project. 
NYS MST 1-7 

Did your design require 
modifications to be 
successful? 
Did the modifications 
address any design issues 
and did they solve them? 

Developing a feedback system of testing 
and redesigning for function and 
reliability.   
Creating a “loop” mentality for problem 
solving. 
Using a collaborative approach. 

Designing, building, and 
modifying a device to solve 
a specific problem within 
the constraints given. 

2 weeks 

 


