SOUTH CAROLINA SUPPORT SYSTEM INSTRUCTIONAL PLANNING GUIDE

	Content Area:  
	Seventh Grade Science

	Recommended  Days of Instruction:  
	

	Standard(s) addressed:  7-5

	The student will demonstrate an understanding of the classifications and properties of matter and the changes that matter undergoes. (Physical Science)

	The Chemical Nature of Matter

	Indicator
	Recommended Resources
	Suggested Instructional Strategies
	Assessment Guidelines

	7-5.6 Distinguish between acids and bases and use indicators (including litmus paper, pH paper, and phenolphthalein) to determine their relative pH.

	SC Science Standards Support Guide
https://www.ed.sc.gov/apps/cso/standards/supdocs_k8.cfm
ETV SC Streamline 
http://etv.streamlinesc.org
“Natural Acids and Bases” - Chemistry Connections:  Acid-Base Technology and Society (4:14)

http://player.discoveryeducation.com/index.cfm?guidAssetId=AA887D8A-456E-4271-B816-B03B39FAAF3A&blnFromSearch=1&productcode=US

	 See Module 7-5.6.
	From the South Carolina Science Support Documents:

One objective of this indicator is to distinguish between acids and bases; therefore, the primary focus of assessment should be to analyze properties of solutions to determine whether they are acids or bases. However, appropriate assessments should also require students to identify a solution as acidic or basic given its properties; recall the pH range associated with acidic, basic, and neutral solutions; exemplify substances that are acids or bases; classify a substance as an acid or base given its pH or description; or summarize the differences between acids and bases.

Another objective of this indicator is to use pH indicators to determine relative pH; therefore, the primary focus of assessment should be to apply a procedure that uses pH indicators to determine the relative acidic or basic properties of different solutions. However, appropriate assessments should also require students to infer the pH of a solution given the results of a particular indicator; compare solutions to determine which is more acidic, more basic, or neutral depending on the pH results; or summarize the use of indicators in determining the pH of a solution.
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From the South Carolina Science Support Documents:
7-5.6. Distinguish between acids and bases and use indicators (including litmus paper, pH paper, and phenolphthalein) to determine their relative pH.
Taxonomy level: 
Analyze Conceptual Knowledge (4.1-B)

Previous/Future knowledge: In 5th grade (5-4.5), students explained how the solute and the solvent in a solution determine the concentration. Students have not been introduced to the concept of solutions of acids and bases nor their concentrations in previous grades. They will further develop these concepts of acids and bases in high school Physical Science (PS-3.8).

It is essential for students to know that substances can be classified as acids, bases or neutral based on their pH. Acids and bases are solutions usually with water as the solvent. pH
· The pH scale is a way to measure how acidic or basic a solution is.

· The pH range of a solution is between 0 and 14.

· The pH of pure water is 7. Any solution with a pH of 7 is neutral solution. It is not an acid or a base.

· The pH of an acidic solution is less than 7; the lower the number, the more acidic the solution.

· The pH of a basic solution is greater than 7; the higher the number, the more basic the solution.

Acid

· Acids can be identified by their sour taste (for example lemons and oranges contain acids); by their reaction with some metals such as zinc, and by their reaction with bases to form a neutral pH solution (for example, vinegar reacting with limestone).

Base

· Bases can be identified by their bitter taste (for example, unsweetened cocoa has a bitter taste); by its slippery feel (for example, dish detergent) and by its reaction with acids to form a neutral pH solution (for example, an antacid to soothe an acid stomach).

Neutral Solution

· It is neither an acid nor a base.

· For example, pure water is a neutral solution and has a pH of 7.

NOTE TO TEACHER: Students should not use a taste test on laboratory chemicals. Touching an unknown substance to observe if it feels slippery should not be done on laboratory chemicals as some strong bases burn the skin when touched.

It is essential for students to know how to use indicators (including litmus paper, phenolphthalein, and pH paper) to determine the relative pH of a solution. Indicators are substances that can be used to determine whether a solution is acidic, basic, or neutral.

Litmus paper

· Has a special dye on it that changes colors in the presence of an acid or base.

· Blue litmus paper turns red in an acid, and stays blue in a base.

· Red litmus paper turns blue in a base, and stays red in an acid.

· Both red and blue litmus paper turn violet in a solution that is neutral (neither an acid nor a base).

NOTE TO TEACHER: Students need to know the indicator colors for litmus paper.

Phenolphthalein

· Is used to test for the presence of a base.

· It is a colorless chemical that turns magenta (bright pink) in a base, and stays colorless in neutral or acidic solutions.

NOTE TO TEACHER: Students need to know the indicator colors (magenta for base or colorless) for phenolphthalein.

pH paper

· Has a range of colors depending on the pH of the solution.

· The color of the paper is compared to the chart on the vial to determine the pH.

It is not essential for students to know the specific colors of pH paper at given pH ranges as indicated on the chart on the vial; how to perform a neutralization of a solution to form water and salt; or how to use other indicators to determine the pH of a solution (such as purple/red cabbage juice and pH meters).

Assessment Guidelines:

One objective of this indicator is to distinguish between acids and bases; therefore, the primary focus of assessment should be to analyze properties of solutions to determine whether they are acids or bases. However, appropriate assessments should also require students to identify a solution as acidic or basic given its properties; recall the pH range associated with acidic, basic, and neutral solutions; exemplify substances that are acids or bases; classify a substance as an acid or base given its pH or description; or summarize the differences between acids and bases.

Another objective of this indicator is to use pH indicators to determine relative pH; therefore, the primary focus of assessment should be to apply a procedure that uses pH indicators to determine the relative acidic or basic properties of different solutions. However, appropriate assessments should also require students to infer the pH of a solution given the results of a particular indicator; compare solutions to determine which is more acidic, more basic, or neutral depending on the pH results; or summarize the use of indicators in determining the pH of a solution.

Teaching Indicator 7-5.6: Lesson A – The Chemical Nature of Matter: “Distinguishing between acids and bases using litmus paper”
Instructional Considerations: 
This lesson is an example of how a teacher might address the intent of this indicator.  The STC kit Properties of Matter provides an opportunity for conceptual development of the concepts within the standard.  

Misconceptions:

Two conceptions that students often hold is “acids eat material away” and “acids can burn you”; this leads to the misconception that these are the only characteristics of acids and the only manner that acids can be determined.  Students often also incorrectly believe that bases are something that makeup acids when in reality substances are either acidic basic or neutral as determined by the pH.  The use of models for acids and bases has also proven to be confusing for students since often they will encounter several different models where the words and ideas change meaning but students are not always made aware of this.
Safety Note(s):

Students should know and practice the procedures for glass and chemical safety.  Students should not us a taste test on laboratory chemicals.  Touching an unknown substance to observe if it feels slippery should not be done on laboratory chemicals as some strong bases burn the skin when touched. Ammonia can cause nosebleeds and eye irritation. Be sure students are wearing safety glasses/goggles/aprons at all times.
Lesson time:

2 days (1 day equals 55 minutes)
Materials Needed:
For each student: 

· Safety goggles / glasses

· Aprons
For each group of two students: 

· Testing Surface (NOTE: can use laminated sheets with circles – See attached)

· Litmus paper (red and blue)

For the class: (approximately 10 mL of each solution)
· Ammonia (NH3)
· Orange juice

· Sodium Bicarbonate (NaHCO3) (Baking soda)
· Water (H20)
· White Vinegar (CH3COOH) 
· Toothpaste

Focus Question:
How can it be determined whether a solution is an acid or base by using litmus paper?
Engage:

1. Recall what you learned in 5th grade about solutes and solvents (SC Indicator 5-4.5).  (The solvent is a substance in a solution with the greatest amount and is usually the liquid.  The solute is a substance in a solution with the least amount and is usually the solid.  The concentration of a solution is determined by how much solute is dissolved in the solvent.  Water is commonly known as the Universal Solvent because so many substances easily dissolve in it.)
2. Solicit examples from the students of solutions commonly found that are made of solvents and solutes.  Have students include in their responses which is the solvent and solute.  Remind the class that two recent lessons (7-5.2 A and 7-5.2 C) involved the creation of solutions with a solvent and solute.
3. As a class generate a list of what their current knowledge and understanding about acids and bases entails?

4. How might the idea of solutes and solvents be applied to acids and bases? After class brainstorming session, respond with, an acid is a solution with a high concentration of one type of substance while a base is a solution with a high concentration of a different type of substance.  (NOTE:  The intent of this is for students to understand the general differences between acids and bases as they relate to solute and solvent.  It is not important at this time to introduce the actual substances which are hydrogen ions and hydronium ions - they will further develop these concepts in high school Physical Science (PS-3.8).
Explore:
1. Question to the class: Have you ever brushed your teeth and then drank a glass of orange juice?  What do you taste afterwards?  Yuck!  It leaves a really bad taste in your mouth, but why?  Hopefully we will figure out some reasons as we learn about acids and bases.
2. In the 3rd grade (SC Science Indicator 3-3.1) you collected data from various tests to infer if the solids were rocks or minerals.  We are going to use a similar technique.

3. Although we know that an acid feels sticky and a base feels slippery, it is not a good idea as scientists to use our fingers since it would not be an accurate or fair test; not to mention a safety concern.  So, we need to learn another manner to test if a solution is acidic or basic and how strong it is.
4. Today we are going to use a simple test to determine if a solution is an acid or a base.  Litmus paper is a special colored paper that turns bright/deep red when placed in an acidic solution and bright/deep blue when placed in a basic solution.
Instructions for groups:

5. Put about 5 mL on a round circle on the laminated sheet; each circle with a different chemical. The baking soda will have to be mixed with water and shaken until it dissolves to make the solution. 
6. Test each liquid with a small strip of both red and blue litmus paper.  Be sure to test using both strips of litmus paper (red and blue) since a neutral solution will not affect the color on either test strip of litmus paper  Observe and record the color of the litmus paper in a data table (such as the example below).  Use your observations to conclude if each liquid is an acid a base or neutral.  
	Liquid
	Red Litmus paper
	Blue Litmus paper
	Acid, Base or Neutral?

	Orange juice
	
	
	

	Vinegar
	
	
	

	Water
	
	
	

	Sodium Bicarbonate
	
	
	

	Ammonia 
	
	
	

	Toothpaste
	
	
	


7. As students are working to complete the activity, teacher should monitor closely posing clarifying questions such as:
a. Which of the liquids are acidic? Basic? How do you know? 
b. Which of the liquids neutral (not acidic or basic)? How do you know? 
8. Repeat the same steps using different concentrations of the liquids; be sure to note if the solution is more or less concentrate with the solute (use water as the solvent).  Determine if each new solution is an acid, base or neutral.
9. As a class, compare what you know about the substances you tested and what you learned from the acid/base test.

10. Groups should then write generalizing statements about the characteristics of acids and bases.  Compare your statement to two other groups.
Explain: 
1. Have a class discussion about the characteristics discovered that make acids and basis similar and unique.

2. Independently in your notebooks, generate a graphic organizer to compare and contrast the characteristics of acids and bases (ex. Venn Diagram as shown below).
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3. An acid (from the Latin acidus/acere meaning sour) is any chemical compound that, when dissolved in water, gives a solution with a pH less than 7.0 in its standard state; strong acids have a pH closer to zero while weaker acids have a pH closer to 6.9.  Acids can be identified by their sour taste (for example lemons and oranges contain acids); by their reaction with some metals such as zinc, and by their reaction with bases to form a neutral pH solution (for example, vinegar reacting with limestone).  

4. Bases can commonly be thought of as any chemical compound that, when dissolved in water, gives a solution with a pH higher than 7.0; stronger bases have a pH closer to fourteen while the pH of weaker bases are closer to 7.1.  Bases can be identified by their bitter taste (for example, unsweetened cocoa has a bitter taste); by its slippery feel (for example, dish detergent) and by its reaction with acids to form a neutral pH solution (for example, an antacid to soothe an acid stomach).  
5. Neutral solutions are neither an acid nor a base.  For example, pure water is a neutral solution and has a pH of 7.

6. Answer to question posed in #1 of Explore – Orange juice and toothpaste by themselves taste good.  But the terrible taste results from an acid/base reaction that is going on inside your mouth.  Orange juice is a weak acid and toothpaste is a weak base.  When they are put together they neutralize each other and produce a product that is unpleasant to taste.
7. “Natural Acids and Bases” - video clip showcases uses for acids and bases found in nature.  Found on SC Streamline from Chemistry Connections:  Acid-Base Technology and Society (4:14)

http://player.discoveryeducation.com/index.cfm?guidAssetId=AA887D8A-456E-4271-B816-B03B39FAAF3A&blnFromSearch=1&productcode=US
Extend:

1. Create a “Wanted” poster to alert any unsuspecting citizen of the warning signs for both acids and bases.  Be sure to include distinguishing characteristics and safety hazards.

2. How might our results be more accurate when determining if something is an acid or base?  (ex. To determine the strength of the acid or base by identifying the actual pH.)

3. Phenolphthalein is another chemical that scientists can use to identify acids and bases.  Phenolphthalein is a colorless chemical that turns magenta (bright pink) in a base – the intensity of the color is an indicator of the strength of the base; the brighter the color, the stronger the pH.  Phenolphthalein remains colorless in neutral or acidic solutions.
4. Determine how strong the six (6) substances are that you just tested.  Using a similar method as you just performed.  Only substitute the litmus paper for drops of the phenolphthalein.
a. How does phenolphthalein make your data more specific?

b. What might be some limitations by using phenolphthalein?

Teaching Indicator 7-5.6: Lesson B – The Chemical Nature of Matter: “Determining relative pH of acids and bases using indicators”

Instructional Considerations: 
This lesson is an example of how a teacher might address the intent of this indicator.  This lesson is designed to follow Lesson B Indicator 7-5.6.  The STC kit Properties of Matter provides an opportunity for conceptual development of the concepts within the standard.  

Misconceptions:

Two conceptions that students often hold is “acids eat material away” and “acids can burn you”; this leads to the misconception that these are the only characteristics of acids and the only manner that acids can be determined.  Students often also incorrectly believe that bases are something that makeup acids when in reality substances are either acidic basic or neutral as determined by the pH.  The use of models for acids and bases has also proven to be confusing for students since often they will encounter several different models where the words and ideas change meaning but students are not always made aware of this.
Safety Note(s):

Students should know and practice the procedures for glass and chemical safety.  Students should not us a taste test on laboratory chemicals.  Touching an unknown substance to observe if it feels slippery should not be done on laboratory chemicals as some strong bases burn the skin when touched.  Ammonia can cause nosebleeds and eye irritation.  Be sure students are wearing safety glasses/goggles/aprons at all times.
Lesson time:

2-3 days (1 day equals 55 minutes)
Materials Needed: (for groups of two students)

· 5 mL solutions of:

a. ammonia

b. antacids tablets dissolved

c. apple

d. aspirin
e. baking soda

f. borax soap

g. cream of tartar

h. distilled water

i. grapes

j. hair conditioner

k. lemon juice (or lemon)
l. milk

m. milk of magnesia

n. orange

o. orange juice

p. pickling lime

q. pine cleaner

r. salt water

s. soda

t. shampoo

u. tap water

v. toothpaste

w. tomato

x. vinegar

· Phenolphthalein  (10 mL)
· pH paper strips with corresponding scale
· Testing Surface (NOTE: can use laminated sheets with circles – See attached) 
Focus Question:
How can the relative pH of a substance be determined using an indicator?

Engage:

1. What does the word “indicate” mean to you?  How might that relate to an indicator?

2. In the 3rd grade (SC Science Indicator 3-3.1), you collected data from various tests to infer if the solids were rocks or minerals.  One of the tests was to put vinegar on rocks to determine if it contained calcium carbonate; if it bubbled it contained the substance, if not it didn’t.  In this example, the vinegar was used as an “indicator”.  Being more precise with the composition helps geologists know more about the rock being examined.  Just as the test you used in the 3rd grade was a reaction between an acid and a base, now we are going to further our understanding of the difference between the two.
3. Today we are going to further explore indicators and how they help you determine the relative pH of a substance (i.e. the strength of an acid or base)
Explore:
1. Before each solution/substance is tested, guess which you think it might be (acid, base or neutral).  Note, your guess is just a guess and should be honest and not changed after the experiment is complete.
2. Using the same method you learned during Lesson B of Indicator 7-5.6, use the phenolphthalein solution and pH paper to determine the relative pH for each substance.
3. Be sure to record your data in your notebook in a table that you designed.
4. As the groups are collecting data, the teacher should closely monitor the groups and ask clarifying questions such as:

a. How does the pH further describe household substances?
b. How does the using phenolphthalein and pH paper compare to using litmus paper?
c. Generally speaking, are fruits acidic or basic in nature?  Cite evidence to support your response.
d. How might a pH scale be useful?
e. Which solutions are neutral?  How do you know?
f. Compare the pH values of distilled water, salt water and tap water.  What might be some reasons for this?

5. Once all groups have completed the experiment, hold a class discussion around the questions listed above.

6. Have students capture in their notebooks their understanding of pH and how it relates to acids and bases.

Explain: 
1. The indicators used during this lesson each reveal something more specific about the solutions tested.  Litmus paper is limited to just revealing if a substance is an acid or a base.  Phenolphthalein works to further identify a base by the strength of the color pink; however, it does nothing to identify a neutral solution or an acid.  pH paper is the most accurate test used in this lesson for determining the strength of the solutions.  Sequencing of the actual pH papers should result in a scale similar to the examples listed below:
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2. Stronger acids have a pH closer to zero (0) while weaker acids have a pH closer to 6.9.  Stronger bases have a pH closer to fourteen (14) while the pH of weaker bases are closer to 7.1.  Neutral solutions are neither an acid nor a base.  For example, pure water is a neutral solution and has a pH of 7.
3. What does all this tell you?  What does the value for pH tell you about a solution?  Capture your thoughts in your notebooks.
Extend:

1. Rank the 24 substances tested from very acidic to very basic.  Use your evidence and understanding of solutes and solvents in a solution to explain your response.

Test Surface for Solutions

Be sure to laminate prior to using



Standard 7.5: The student will demonstrate an understanding of the classifications and properties of matter and the changes that matter undergoes. (Physical Science)





Indicator 7-5.6: Distinguish between acids and bases and use indicators (including litmus paper, pH paper, and phenolphthalein) to determine their relative pH.








Other indicators addressed:


Indicator 7-1.6:  Critique a conclusion drawn from a scientific investigation. 





Indicator 7-1.7: Use appropriate safety procedures when conducting investigations.
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