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West Haven Public Schools 

Unit Planning Organizer 

Subject:  STEM  Grade :   7/8 

Unit:  Simple Machines & Engineering Design        Pacing:  12-15 blocks (S1:Sept-    

Oct; S2: Jan-Feb) 

Essential Question(s): 

How does the design of each simple machine impact the performance of 

different devices?   

How can you incorporate at least four simple machines in a ‘Rube Goldberg’ 

design that completes the task of ringing a bell?  

Big Idea(s): 

The structure and function of each simple machine design can be modified to 

provide a different advantage to the performance output of each design.   

Machines make work easier by reducing the effort force needed to do a given 

amount of work. 

Technological design is a process to create solutions to meet human needs.   

 

Next Generation Science Standards (NGSS) (includes West Haven’s “Priority” NGSS in 

BOLD and “Supporting” Standards) 

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 solution. 

MSETS1-2 Evaluate competing design solution using a systematic process to 

determine how well they meet the criteria and constraints of the problem 
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MS-ETS1-3 Analyze data from tests to determine similarities and differences among 

several design solution to identify the best characteristics of each that can be 

combined into a new solution to better meet the criteria for success. 

MS-ETS1-4 Develop a model to generate data for iterative testing and modification of 

a proposed object, too, or process such that an optimal design can be achieved.   

MS-PS3-5  Construct, use, and present arguments to support the claim that when the 

kinetic energy of an object changes, energy is transferred to or from the object. 

 

Science and Engineering Practices (Practices in BOLD should be focused on in 

this unit) 

1. Asking questions (for science) and defining problems (for engineering) 

2. Developing and using models 

3. Planning and carrying out investigations 

4. Analyzing and interpreting data 

5. Using mathematics and computational thinking 

6. Constructing explanations(for science) and designing solutions(for 

engineering) 

7. Engaging in argument from evidence 

8. Obtaining, evaluating, and communicating information 
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“Unwrapped” Concepts and Skills, and Bloom Levels (BL) 

Concepts(Need to Know) Skills(Able to Do) Crosscutting concepts  BL 
 
Simple Machines 
 
Design Criteria 
 
Design Solution 
 
Forces  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
Determine 
(similarities/differences) 
 
Identify (parts of simple 
machine) 
 
Analyze data from tests 
 
Develop models 
 
Generate data from tests 
 
Measure  
Calculate (Mechanical 
Advantage/Speed/Average) 
 
Apply Formulas 
 
Evaluate design solutions 
 
Modify (design/process) 
 
Plan/Conduct Investigations 
 
Construct and write 
explanations 
 
 

 

 

 
CC2. Cause and effect: 
Mechanism and 
explanation  
 
CC4. Systems and 
system models 
 
CC6.  Structure and 
function 
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Assessments 

Unit CA 

PBL:  Rube Goldberg Invention or Playground Design  

 

“Dipsticks” (Informal Progress Monitoring Checks): 

Simple Machine model builds 

EDP Assessments: 

Gear Racer 

Tower Crane/Fishing Rod 

Free wheeling cart/ramps 

See-saw/Wheel-barrow 

MVP/balance beam 

Common Formative Post- Assessment (Followed by Data Team Analysis): 

Simple Machines Unit Test 

Instructional Planning 

Suggested Resources/Materials/PBL: 

Lego Kits  

Ramps  

Student Engineering Notebooks 

Rube materials:  Various ramps, dominoes, balls/marbles, cardboard, paper towel 

tubes, various building materials 

Stopwatches 

Meter sticks 

Calculators 
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Suggested Research-based Effective Instructional Strategies: 

Set objectives & Provide feedback 

Use Models to investigate 

Generate & test hypothesis  

Collect & organize data 

Cooperative learning groups 

Nonlinguistic representation 

Problem solving and decision-making 

Productive talk 

Scaffolding  

Team Diagraming 
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Vocabulary/Word 

Wall 

Enrichment/Extension Interdisciplinary Connections 

Math/LA 

 

Work 
Energy 
Input/Output 
Force 
Lever 
Inclined Plane 
Wedge 
Screw 
Wheel and Axle 
Gear 
Gear Ration 
Pulley 
Mechanical 
Advantage 
Simple Machine 
Compound 
Machine 
Effort/Force 
Load/Resistance 
Fulcrum 
Speed 
 

 

Further re-design of 

model with further 

requirements. 

More challenging and 

additional 

requirements in PBL 

 

Using mathematical formals to 

quantify 

data(speed/average/measurement) 

Make sense of quantities and their 

relationships in problem situations. 

Communicate precisely to others 

with the use of clear definitions 

and discussion and supported 

reasoning. 

 


