SEPUP
Investigating Wastewater: Solutions & Pollutions

Unit Design
Grade 8
RI Statements of Enduring Knowledge - (Established Goals):

PS - 1   All living and nonliving things are composed of matter having characteristic properties that distinguish one substance from another (independent of size or amount of substance)
PS - 2   Energy is necessary for change to occur in matter. Energy can be stored, transferred and transformed, but cannot be destroyed. 
PS - 3   The motion of an object is affected by forces.
	Related Rhode Island GSE’s 

(Understandings
	RI Assessment Targets 

Assessment Evidence

	PS1 (7-8) –2

Students demonstrate an understanding of characteristic properties of matter by …
2b classifying and comparing substances using characteristic properties (e.g., solid, liquid, gas; metal, non-metal).
PS1 (7-8) – 5

Students demonstrate an

understanding of the structure of matter by …
5b classifying elements and compounds using symbols and simple chemical formulas.

5c interpreting the symbols and formulas of a chemical equation.

5d using symbols and chemical formulas to show simple chemical rearrangements that produce new substances (chemical change).

5e explaining that when substances undergo physical changes, the appearance may change but the chemical makeup and chemical properties do not.

5f explaining that when substances undergo chemical changes to form new substances, the properties of the new combinations may be very different from those of the old.
PS2 (7-8)- 6

Students demonstrate an understanding of energy by…
6b constructing a model to explain the transformation of energy from one form to another. (e.g. an electrical circuit changing electrical energy to light energy in a light bulb).

PS3 (7-8) – 8

Students demonstrate an understanding of motion by…
8a measuring distance and time for a moving object and using those values as well as the relationship s=d/t to calculate speed and graphically represent the data.

8b solving for any unknown in the expression s=d/t given values for the other two variables.

8c differentiating among speed, velocity and acceleration.

Students demonstrate an understanding of force (e.g., friction, gravitational, magnetic) by…

8d testing predictions on how

unbalanced forces acting on objects change speed or direction of motion, or both.

8e describing or graphically

representing that the acceleration of an object is proportional to the force on the object and inversely proportional to the object’s mass.


	PS1 (5-8) INQ+POC –2   

Given data about characteristic properties of matter (e.g., melting and boiling points, density, solubility) identify, compare, or classify different substances
PS1 (5-8) MAS –5 

Given graphic or written information, classify matter as atom/molecule or element/compound (Not the structure of an atom)

PS2 (5-8)-SAE+ POC- 6 

Given a real-world example, show that within a system, energy transforms from one form to another (i.e., chemical, heat, electrical, gravitational, light, sound, mechanical).
PS3 (5-8) INQ+ POC –8

Use data to determine or predict the overall (net effect of multiple forces (e.g., friction, gravitational, magnetic) on the position, speed, and direction of motion of objects.


	
	Investigation

(MS) or Content Focus (HS)
	Focus Questions
(Essential Questions)
	Big Ideas

(Understandings)

	1
	Investigating Mixtures


	What is filtering?
	· All solids may not mix with water in the same way.

	2
	Investigating Solutions

	What is solubility?
	· The amount of a substance that can dissolve in water varies.

· Concentration is a measure of how much of a substance has been dissolved in a quantity of water.

· Adding more water dilutes the concentration.



	3
	Reproducibility and Proper Use of Laboratory Equipment


	
	· Scientific instruments should always be as precise as possible.

· Being able to carry out an experiment many times and get similar results is called reproducibility.


	4
	Comparing Solubility


	What affect does a universal solvent have on the environment?
	· Some liquids are better solvents than others.

· The ability of a substance to dissolve is dependent on the chemical properties of the solvent and the solute.

· Many substances that enter or leave the body are dissolved in water.



	5
	Parts Per Million
	What is the concentration of a solution?
	· As you add more water to a solution, the concentration becomes more dilute.

	6
	Identifying Acid and Base Solutions
	What is the difference between an acid and a base?
	· Two categories of common hazardous substances are acids and bases.

· Chemicals called pH indicators can help determine whether a substance is an acid or a base.

· A pH indicator can help us tell the difference between clean water and wastewater.



	7
	Diluting Acids and Bases
	What happens when acids and bases are diluted?
	· The pH of a solution is a value expressing the solution’s acidic or basic nature.

· pH values may fall on a scale from zero (very acidic) to 14 (very basic).

· Neutral solutions have a pH of 7.



	8
	Acid Base Neutralization

	What is a chemical reaction?
	· Combining an acid with a base is called neutralization.

· Models are representations that help us to understand how something works.



	9  
	Removing Dissolved Substances from a Solution
	How can wastewater be cleaned?
	· When solutions containing different solutes interact, new substances can appear.

· Insoluble solutions form visible particles in the solution.

· Insoluble solids that form as the result of two interacting solutions are called precipitates.



	10
	Treating Wastewater

	Which method(s) should be used for treating wastewater?
	· Scientific experimentation requires designing a procedure, testing and analysis.
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