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Acids, Bases and Salts

Lesson Overview: 

Acids, bases, and salts are classes of compounds, each with its own characteristic properties.  The relative strengths of acids and bases are measured with the pH scale.

Standards Addressed:

5th Grade- Physical Sciences 
1. Elements and their combinations account for all the varied types of matter in the world. As a basis for understanding this concept: 

a. Students know that during chemical reactions the atoms in the reactants rearrange to form products with different properties. 

f. Students know differences in chemical and physical properties of substances are used to separate mixtures and identify compounds. 

i. Students know the common properties of salts, such as sodium chloride (NaCl).
8th Grade Focus on Physical Sciences-Reactions 
5. Chemical reactions are processes in which atoms are rearranged into different combinations of molecules. As a basis for understanding this concept: 

e. Students know how to determine whether a solution is acidic, basic, or neutral.

Student Objectives:

Students should be able to: 

· Identify acid, basic and salt compounds

· Use a pH scale indicator to determine the strength (pH) of some common materials  

· Write and rewrite the step by step procedure followed during the investigation

· Collect and record data on data sheet

· Compare and contrast the color changes between the cabbage juice test and the Universal indicator test.

Vocabulary:

5th Grade: Acid, base, salt, indicator, pH scale, 

8th Grade: The above plus logrithmic, hydronium ion, hydroxide ion, neutralization reaction
Resources and Materials: 

pH indicator color scales for cabbage juice and Universal indicator, Litmus paper, white grapefruit juice, lemon juice, orange juice, vinegar, baking soda, ammonia or window cleaner, 250ml beaker, safety goggles, disposable plastic gloves, water, red cabbage, Universal indicator, blender, test tubes and test tube racks ( 5th grade students can use baby food jars instead).  Holt video clip (optional)


Handouts: 

Cabbage Juice Data Chart

Procedure Writing Activity Template

Rubric for Writing Activity

Assessment

Websites:

pH color strips for cabbage juice http://www.ncsu.edu/sciencejunction/depot/experiments/water/lessons/pH/pHcolor.html
 pH color strips for Universal indicator

http://www.teachnet.ie/tburke/2005/ph.html
	         Steps of the Lesson

                 
	Anticipated Student

Responses

Teacher’s Response to

Student Reactions
	Goals and Formative

Evaluation

	Engage: 5th Grade 

Day 1

1) Teacher asks students to write the step-by-step directions for making a jelly sandwich.

2) Students are given index cards to write their procedures.

3) Teacher collects index cards and performs each procedure as stated on the index cards.

Explain: 5th Grade
T: What is important in writing procedures?

Teacher will explain the importance in being specific and detailed in writing instructions.

Students will correct their written steps on the index card.

Engage: 5th & 8th Grade
T: What are acids, bases and salts?

Pre-activity:

Have students observe a piece of lemon, soap and table salt.

Write or orally tell the properties of acids, bases and salts.

Explore: 5th and 8th Grades
T: How do we know that a compound is an acid, or a base?

What investigation can we do to find out?

What do we look for in this investigation that tells us something is an acid, base, and salt?

Let us use Litmus paper to see if the compounds (vinegar; lemon juice, window cleaner, baking soda and water) are acids, bases or neutral. Arrange the compounds from most acidic to neutral.  Then from neutral to most basic.

Explore: 8th Grade
 1) Have students use Universal indicator to identify acid and base compounds.
2) Using the pH paper color strip, match the colors of the solutions in the test tube to the colors on the pH scale.

3) Then arrange the compounds based on their pH from highly acidic to highly basic with neutral in the middle.

4) On another worksheet write a detailed procedure as to how they did the lab.  

5) Display your data on a poster and label all compounds. 


	Students will write the steps of the lesson without adding specific necessary details like “ twist open the jar lid” or “pick up the knife”.

Students will make corrections on the teacher’s example on the board.

8th Grade:

S: Acids increase the hydronium ions in a solution. Bases increase the hydroxide ions in a solution. Salts are formed when an acid reacts with a base 

T: Echoes students’ response by writing on white board.

5th grade:

S: We can use Litmus paper. Acids turn blue litmus paper red

Bases turn red litmus paper blue

T: Salts are neutral solutions, but not all neutral solutions are salts.

8th Grade:

a) Litmus and universal indicator test

b) Color change

c) Use a pH meter
	Teacher will provide students with a checklist that will make peer revision easier.

Define an acid, a base and a salt.

Teacher checks answers on the Litmus Paper Indicator data chart.

The teacher monitors the use of Universal indicator and arrangement of compounds.

	Elaborate: 8th Grade

Students will watch a Holt Video Clip on using cabbage juice as an indicator to identify acids, bases and salts. (The teacher may do this as a demonstration.)

1) S: will write down a detailed 8 to 10 point procedure of how the lab is done.

2) S: will compare their notes with their group members and come up with a more comprehensive procedure by the group

3) S: will display their procedure on a poster board.

The following day: 

5th Grade: 

1) S: will write the laboratory procedure for the cabbage juice lab.

2) Different groups will follow the procedure written by another group done the previous day to see if it works.

3) Groups will then correct the original procedure and include any necessary corrections.

Emphasize the comments column on the worksheet.  Explain to students that they should explain clearly why they are making the correction. (You can revise this worksheet to include more space for this column.)

4) Each group will chart their final procedure. 
	When filling out the Cabbage Juice Indicator Lab worksheet, make sure students complete column 2 before going on to the rest.

Make sure “observing and recording” are part of the procedures they write.
	Check that all students participate; use different color markers and that there are 8-10 steps.

Check that all groups produce a poster.

Teacher monitors.

Teacher reviews responses to the 4th column of the Procedure for Acids and Bases worksheet.

	8th Grade:

1) S: will exchange their

written procedures.  Different groups will work with procedures written by another group to see if it works.

2) The new group will compare their data with the previous group. 

3) The new group will rewrite the procedure if there is need to do so. 

Explain: 

Through group interactions, students will explain the changes that were made and why they were made.


	
	Teacher uses a checklist to evaluate each group’s final procedure.


