 5E Lesson Planning Template 
	Grade/ Grade Band: Chemistry
	Topic: Acids and bases
	Cycle # _____ in a series of _____ Cycles

	Brief Lesson Description:  Students will investigate and differentiate the properties of acids and bases

	Current TN Science standards:

8th Grade:

Course Level Expectations:
GLE 0807.9.9 Explain the basic difference between acids and bases.
Checks for understanding:

90807.9.13 Determine whether a substance is an acid or a base by its reaction to an indicator.

State performance indicators:

SPI 0807.9.12 Identify the basic properties of acids and bases.
Physical Science:

CLE 3202.1.10 Distinguish among acids, bases, and neutral substances.

93202.1.27 Apply indicators and instruments to classify a material as acidic, basic, or neutral.

Chemistry:

93221.3.17 Identify a substance as an acid or base according to its formula. 93221.3.18 Investigate the acidity/basicity of substances with various indicators.

SPI 3221.3.7 Classify substances as acids or bases based on their formulas and how they react with litmus and phenolphthalein.



	New TN Academic Standards for Science:

**Note: acids and bases are no longer covered in 8th grade science**

PSCI.PS1: Matter and Its Interactions

12) Classify a substance as acidic, basic, or neutral by using pH tools and appropriate indicators. 
CHEM1.PS1: Matter and Its Interactions
8) Identify acids and bases as a special class of compounds with a specific set of properties. 


	Science & Engineering Practices: 


	Crosscutting Concepts: ​ 



	Narrative / Background Information 

	Prior Student Knowledge: 

Students should understand atoms, molecules, and compounds

	Possible Preconceptions/Misconceptions: 
Students may think that anything acid is bad and anything basic is good.  Students may think that the higher the number on the pH scale, the more acidic or “worse” a substance is.

	LESSON PLAN – 5-E Model 

	ENGAGE:  Opening Activity – Access Prior Learning / Stimulate Interest / Generate Questions: 
Warm up activity:

Have students answer the following questions individually:

1. What do you already know about acids and bases?

2. What are some examples of acids?

3. What are some examples of bases?

4. What questions do you have about acids and bases?

Have volunteers share their answers and record in a K-W-L chart.



	EXPLORE: Lesson Description – Materials Needed / Probing or Clarifying Questions: 

Students will complete an investigation of acids and bases in small groups.  Provide students with the handout below.  Allow students to add additional substances to test at the bottom, as appropriate.  Distribute materials to each group and circulate to ensure they are recording the well numbers on their sheet.  You may need to prompt groups to make complete physical observations before moving on to the pH paper.
ACIDS AND BASES

CAUTION:  DO NOT TASTE ANY OF THE SUBSTANCES IN THIS LAB.  SAFETY GOGGLES MUST BE WORN AT ALL TIMES.
QUESTION: Are household substances ACIDS or BASES?
SUBSTANCE

WELL NUMBER

Part 1: PHYSICAL OBSERVATIONS

Part 2: pH Paper

Water

Orange Juice

Vinegar

Bleach

Baking Soda

Ammonia (cleaning supply)

Drain-o

Tea

Milk of Magnesia

Dish soap

Soda
EXPERIMENT

Send your materials person to put a few drops of each substance in each well of your testing tray.  Use the numbers to record which substance is in which well.

Part 1: Physical Observations

Record your physical observations of each substance.  You can touch, smell (carefully waft), and look at each substance, as well as use your past experience with the substances to describe other observations (for example, if you’ve tasted orange juice previously, you can record what it tastes like).  

Looking at your physical observations, how would you group the substances?  

Group 1

Group 2

Substances:

Substances:

Characteristics:

Characteristics:

Part 2: pH Paper

After you have discussed your groups with your teacher, have your materials manager get some pH paper.  Dip the end of a piece of pH paper in the first substance for a few seconds.  Remove and observe if it changes color.  Record the color and the corresponding number.


Repeat for each substance.

ANALYSIS

Consider your group of substances again.  What can you say about the pH of each group?


	EXPLAIN: Concepts Explained and Vocabulary Defined: 
On a piece of poster paper, make a simple pH chart from 1 – 14 and have groups add in each substance they tested.  (Can also give students a smaller version to fill in or have them create one on their own)
Once all groups have completed the lab, lead a class discussion about how students sorted the compounds in to groups.  Remind students that scientists are often interested in looking for PATTERNS in their data.  Ask for groups to share the PATTERNS they found in each group and create a master list on the board.  Have groups continue to share until a consensus is reached.  Final lists should include the following:
A. Acids 

  1. Give foods a tart or sour taste 

  2. Examples: many fruits, vinegar, soda, tea

  3. pH < 7
B. Bases 

  1. Bitter taste 

  2. Tasting most bases is hazardous 

  3. Slippery feel 
  4. Examples: soaps/cleaning supplies, medicines

  5. pH > 7

If students have not already identified that the first list is acids and the second is bases, tell them that scientists have named these groups “acids” and “bases.”

Next have the students consider the “strength” of the substances in each group.  For example, which would they say is stronger, dish soap or bleach?  Orange juice or vinegar?  Label the ends of the chart (closest to 1 and 14) “Strong.”  Next ask about water – does it have any characteristics of an acid or a base?  Students should identify that it does not – label it “neutral” at 7.  

**Depending on your students, you can include more advance topics in this discussion, such as the role of the hydroxide ion
Vocabulary: 

Acid

Base

	ELABORATE:  Applications and Extensions: 

To elaborate, ask the students to develop an answer to this question, based on what they just learned about acids and bases:

What happens when you combine an acid and a base?
Ask volunteers to share what they think will happen when you combine substances. If not discussed, ask students what they think will happen to the pH?

Allow students to develop their own way to test this.  You can make it as simple or complex as you want. In the most simple form, students can combine baking soda and vinegar and take the pH of the final solution.  You could also have different groups test different combinations, or groups test multiple combinations.  

Once all groups are finished, they should share their results.  Students should identify that across all groups, when you combine an acid and a base, the pH of the final solution is closer to neutral.

(This activity is a great lead in to chemical reactions and stoichiometry!)



	EVALUATE:  
Revisit the K-W-L chart created at the beginning of the learning cycle.  Ask students to work (individually or in their groups) on answering as many of the questions as they can.

Write a short paragraph describing how you could safely predict if a household substance is acidic or basic.  Give at least three different observations you could make.




