
Unit ___Environmental Ecosystems___ 

 

West Haven Public Schools 

Unit Planning Organizer 

Subject:  STEM     Grade:  7/8 

Unit:  Engineering Design: Environmental Ecosystems  Pacing: S1:Jan; S2:June 

Essential Question(s): 

How do environmental engineers design solutions for water pollution in 

ecosystems?   

Big Idea(s): 

Earth materials can be used to decrease the amount of pollutants that enter 

bodies of water and ultimately affect the ecosystem and biodiversity.   

 

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 

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

modification of a proposed object, tool, or process such that an optimal 

design can be achieved.   

MS LS2-5 Evaluate competing design solutions for maintaining 

biodiversity and ecosystem services (Ex: water purification) 

ETS1.B Developing Possible Solutions:  there are systematic processes for 

evaluating solutions with respect to how well they meet the criteria and 

constraints of a problem.   

 

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 

 
Biodiversity 
 
Ecosystem 
 
Pollution 
 
Acid Rain 
 
Design Solution 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
Evaluate design solutions 
 
Plan/Conduct Investigation 
 
Determine 
(similarities/differences) 
 
Diagram models  
 
Analyze affects of buffering 
on pollution in ecosystems  
 
Constructing models 
 
Generate and analyze data 
from tests 
 
Construct and write 
explanations 
 
 

 
LS2.C:  Ecosystem 
Dynamics, 
Functioning, and 
Resilience 
 
CC1.  Cause and 
Effect 
 
CC7.  Stability and 
change 

 
1.Knowledge 
2.Comprehension 
3.Application 
4.Analysis 
5.Synthesis 
6.Evaluation 
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Assessments 

PBL:  Work as an environmental engineer to determine a successful mixture to 

buffer the soil near a local pond to maintain its biodiversity.   

 

“Dipsticks” (Informal Progress Monitoring Checks): 

Plant Packaging EDP 

Measuring pH 

 

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

 

Instructional Planning 

Suggested Resources/Materials/PBL: 

Web:  epa.gov/acidrain/education/experiments.html 

PBL materials:  garden soil, limestone, sand, pH strips, lemon juice, water, funnels, 

filter paper, funnel stand, beakers, graduated cylinders 

Packing materials such as:  empty soda bottles, plants, bubble wrap, Styrofoam, 

paper towels, tape, straw, cotton ball, aluminum foil, plastic foil, card board, juice 

containers, etc.   
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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 

 

Acid rain 

pH 

pH scale 

Buffering 

Acid 

Base/Alkaline 

Neutral 

Pollution 

Ecosystem 

Biodiversity 

Habitat 

 

 

 

Porosity/Permeability 

connection 

‘Civil Action’ movie clips 

 

 

Pollution Reading 

 

 


