TitleIII Technology Literacy Challenge Grant
Learning Unit 
Overview | Content Knowledge | Essential Questions | Connection To Standards | Initiating Activity | Learning Experiences | Culminating Performance | Pre-Requisite Skills | Modifications | Schedule/Time Plan | Technology Use
LU Title: Acids & Bases
Author(s): Pamela Blair Gore

Grade Level: 11
School : Thousand Islands High School

Topic/Subject Area: Acids & Bases/Chemistry
Address: 8481 Co. Rt. 9, Clayton, NY 13624

Email: pgore@1000islandsschools.org
Phone/Fax: 315 686-5594

OVERVIEW
 This unit was written to combine the Regents Chemistry syllabus, NYS Standards, and the use of technology.  The concepts of acids, bases and pH were introduced with demonstrations and were further explored using the MPLI (Multi Purpose Lab Interface) system with a pH probe. All lab reports were done using Microsoft Word.  The unit culminated with the students creating their own set of color change markers.

The text used was Modern Chemistry, by Metcalfe, Williams, & Castka, Holt, Rinehart, & Winston Publishing, but any high school chemistry text could be easily adapted.

 

CONTENT KNOWLEDGE 

Declarative 
Procedural 

 Know the physical and chemical properties of acids and bases
 Draw conclusions about the properties of acids and bases from experimentally gathered observations

 Know the definitions for neutralization, titration, standard solution, and endpoint
 Calculate the unknown molarity of an acid or base from a titration using the equation, VASA=VBSB

 Know the Arrhenius definitions for acids and bases
 Calculate the molarity of an unknown base solution using experimentally gathered data for volumes of acid & base once an endpoint is reached

 Know the Bronsted-Lowry Theory definitions for acids, bases, conjugate acids and conjugate bases
 Analyze a chemical equilibrium and identify the acid, base, conjugate base and conjugate acid

 Know the definition for amphoteric or amphiprotic substances and identify them in chemical reactions and on Reference Table L
 Calculate the concentrations of H+ and/or OH- if one of the concentration is known, using Kw= 1.0 x 10-14

Know the higher the ionization constant value for acids, Ka is, the stronger the acid
Calculate the H+ ion concentration using the  relationship [H+] = 10-pH

Know the ionization constant for water, Kw= [H+][OH-] = 1.0 x 10-14 @ 25o
Use a pH probe and computer to collect pH values for various household substances and determine whether these substances are acidic, basic or neutral

 Know the definition of pH and identify pH values which represent acidic, basic, and neutral solutions
  

ESSENTIAL QUESTIONS
1. What are the properties of acids and bases?

2. What are the components of a neutralization reaction?

3. What are the Arrhenius and Bronsted-Lowry theories of acids and bases?

4. What is the ionization constant and pH and how do they relate to each other?

 

CONNECTIONS TO NYS LEARNING STANDARDS
List Standard # and Key Idea #: Write out related Performance Indicator(s) or Benchmark(s) 
 MST Standard 4 – Science


Students will understand and apply scientific concepts, principles, and theories pertaining to the physics setting and living environment and recognize the historical development of ideas in science.


Physical Setting
Key Idea #3 Matter is made up of particles whose properties determine the                    observable characteristics of matter and its reactivity.



Performance Indicator
Explain the properties of materials in terms of the arrangement and properties of the atoms that compose them.

MST Standard 1 – Analysis, Inquiry, and Design


Students will use mathematical analysis, scientific inquiry, and engineering design, as appropriate, to pose questions, seek answers, and develop solutions.


Mathematical Analysis
Key Idea #1 Abstraction and symbolic representation are used to communicate mathematically.



Performance Indicator


Use algebraic and geometric representations to describe and compare data.


Key Idea #3 Critical thinking skills are used in the solution of mathematical problems.



Performance Indicator


Apply algebraic and geometric concepts and skills to the solution of problems.

MST Standard 2 – Information Systems


Students will access, generate, process, and transfer information using appropriate techniques.

Key Idea #1 Information technology is used to retrieve, process, and communicate information and as a tool to enhance learning.



Performance Indicator
Understand and use the more advances features of word processing, spreadsheets, and database software.

ELA Standard 1

Students will read, write, listen, and speak for information and understanding.


Key Idea #2 Writing

Students will write at least 1000 words per month across all content areas and standards.



Performance Indicators


Write technical reports or instructional manuals.



Analyze and integrate data, facts, and ideas to communicate information.

Take notes and organize information from written and oral texts, such as lectures and interviews.



Use charts, graphs, and diagrams to support and illustrate informational text.

Use prewriting activities; for example, brainstorming, free writing, note taking, and outlining.



Write clear, concise sentences.



Observe rules of punctuation, capitalization, and spelling.



Use correct grammatical construction.



Use computer technology to create, manipulate, and edit text.

 

INITIATING ACTIVITY
 As a Hook into the unit, students will listen and view the demonstration, “The Ira Remson Story”.  Before and after the demo, students in Bookends, will discuss acids using Word Splash.  The Bookends strategy has partners discuss their prior knowledge of acids before observing the demo.  The partners would then discuss any new information learned after the demo.  For word splash, students use keywords/phrases to make a complete sentence, which predicts a relationship between acids and the words, selected.  The Ira Remson story demonstration is a modified reactment of an experiment performed by Ira Remson in which he investigated the words, “nitric acid acts upon copper”.  The story is read aloud by the teacher as the demo is performed.

 

LEARNING EXPERIENCES
In chronological order including acquisition experiences and extending/refining 
experiences for all stated declarative and procedural knowledge.
1. Using Demonstration Lecture, students will record notes given in an outline format on the board on physical and chemical properties of acids.  Litmus paper, phenolphthalien, and methyl orange indicators will be mixed with an acid.  Color changes will be recorded by students using Semantic Feature Analysis.  Semantic feature analysis uses charts and grids to help students explore how related words differ from one another.

Indicator

                Acid 

Base

Litmus Paper

Phenolphthalien

Methyl Orange

2. Using a Word Map, which is a graphic representation that helps students visualize the components of a definition, the students will answer the questions for an acid:  What is the general formula?  What are the properties?  What are some examples?

3. Using Demonstration Lecture, students will record notes given in an outline format on the board on the physical and chemical properties of bases.  The demo “Funny Colors” will be done to illustrate the colors of the indicator phenolphthalien and the resulting effect of reacting acid with a base.  The students will then construct a Word Map for a base using the same questions as for the acid word map.

4. Extending and Refining: Students using Deductive Reasoning, will conduct an Investigation to determine the defining characteristics or properties of acids and bases.  During the investigation, the students will use well plates, 1M HCl, 1M acetic acid, 1M NaOH, pH paper, phenolphthalien, zinc, magnesium ribbon, iron filings, Cu wire, wood splints, and matches, to experimentally gather observations.  Students will then draw conclusions about the properties of acids and bases.  Students will prepare a written formal lab report using Microsoft Word.  The rubric for the lab report is included at the end of the culminating performance.

5. Given the teacher presented phenomenon that Al(OH)3 acts as a base in an acidic solution and it also acts as an acid in a basic solution, the terms amphiprotic and amphoteric will be introduced.  Students will be asked to identify other substances which are also amphiprotic or amphoteric in various chemical reactions.  Students will also be shown how to identify these substances on Reference Table L.  Working in Collaborative Pairs students will develop a Word Link to remember the definition of amphiprotic/amphoteric.  A word link uses the meaning of one word to associate with another.

6. Using Demonstration Lecture, students will record notes on neutralization, titration, standard solution, and endpoint.  A titration process will be shown using a standard solution of HCl and an unknown solution of NaOH.  Students will then calculate the unknown molarity of NaOH with the equation VASA=VBSB, using the Think-aloud strategy.  The Think-aloud strategy involves the teacher verbalizing thoughts as the process is demonstrated.  In Pairs Check, students will complete practice problems from the worksheet, Titration.  During Pairs Check, the partners both do the 1st two problems independently and then discuss their answers.  They must agree on the answers before continuing on.

7. Students working in pairs will experimentally gather data to calculate the molarity of an unknown base.   They will be given a standard solution of HCl, unknown NaOH solution, phenolphthalien, and the equipment in their lab station.  Students will write a formal lab report using Microsoft Word.

8. A Pause Procedure Lecture, which involves a 20 minute lecture with students taking notes on Arrhenius acids and bases and the Bronsted-Lowry Theory, will be given.  Every five or six minutes the lecture will pause and students working in Collaborative Pairs will share their notes and fill in any missing information or correct any mistakes for about two minutes.  The students will then create a Semantic Word Map for an acid and another for a base.  Semantic word maps require students to link prior knowledge with new knowledge.

9. After viewing the Think-aloud strategy with Written Steps and Graphic Representations, the students will analyze chemical equilibriums and identify the acids, bases, conjugate bases, and conjugate acids.  Working in Pairs Check, the students will complete practice problems from the worksheet, Bronsted-Lowry.

10. After reading pages 374-376 and 504-508 from their textbook, students in groups of 3 to 4 will use the Reciprocal Teaching strategy to summarize the section read, question to identify important information, clarify confusing points, and predict what the implications are.  This section has information about Ka and Kw.  The students will know the higher the ionization constant value for acids, Ka, is the stronger the acid and know the ionization constant for water, Kw, is [H+][OH-] = 1.0 x 10-14 at 25oC.

11. Using the Think-aloud strategy, the teacher will verbalize his/her thoughts as he/she calculates the concentration of H+ and/or OH-, using Kw= 1.0 x 10-14.  The steps in each problem will also be written on the board.  The students working in Pairs Check will practice solving these problems from the worksheet, Kw.

12. The students will begin by observing the demo, “pH Gradient Column”.  The “pH Gradient Column” illustrates the color range of universal indicator from red for acidic to green for neutral to blue for basic.  The students working on their own will use the Five Words-Three Words strategy to list five words that come to mind when they think of pH.  Students will then get into pairs or trios to share and discuss their words.  Finally each group selects three words to share and explain to the entire class.  Using Lecture with notes placed on the board regarding the pH scale and the formula, [H+] = 10-pH  and then using the Think-aloud strategy modeling the solving of problems dealing with pH and Kw, the students will record information in their notebooks.  A variety of problems will be modeled, with common errors and pitfalls pointed out.  Students in Pairs Check will then practice solving these problems on the worksheet, pH.

13. Using a pH probe and computer, students will experimentally collect pH values for various household substances.  Students will then determine whether these substances are acidic, basic, or neutral.  Classifying these household substances will help students link their knowledge of pH with the real world.

 

CULMINATING PERFORMANCE 
Include rubric(s)
Based on what the students have learned and their problem-solving skills, the students will create their own set of color change markers, using acid and base solutions and various indicators.  The students will remove the dye from a set of water soluble markers and then refill them with the dyes they create from the above solutions.

Elements
Color Change Markers
Lab Report

weights
40%
60%

4
4 or more markers created,

3 color changes created
see attached Lab Report Rubric

3
3 markers created,

2 color changes created


2
2 markers created,

1 color change creates


1
Markers do not work


PRIVATE
Lab Report Rubric
4
3
2
1

         PROCEDURE
You summarized procedure completely, and in sequence. You explained why procedure or apparatus were used. Diagram showed extensive detail and was neat and accurate.
You summarized procedure accurately and in sequence. Diagram was neatly done and accurate.
Your procedure was incomplete or left out important details. Diagram was included.
Your procedure contained too many errors to follow the experiment.

       DATA
You organized data in a chart or table. Data was accurate, showed units and correct Sig. Figs. Collected more than enough data to solve problem.
You organized data in a chart or table. Data was accurate, may be missing units or incorrect Sig. Figs. Collected just enough data to solve problem.
Data was not well organized, or data represented experiment but was not accurate or data was not sufficient to solve problem.
Data did not represent experiment. Data collected did not solve the problem.

CALCULATION 

(GRAPH)
You included all calculations. You showed the equation, substitution and answer with units. All calc’s were done correctly. Graphs met all criteria for graphing.
You included all calc’s. You showed the equation, subst, and answer with units. You made a math error or did not include units. Graphs met all but 1 or 2 criteria for graphing.
You did not include all calc’s needed to solve, or you substituted incorrectly or did not show work. Graphs may not meet all criteria.
You attempted but used incorrect equations or method to solve, did not include a graph where required.

    CONCLUSION
You stated the results in terms of the purpose; conclusions were valid and complete. You discussed the lab thoroughly and thoughtfully. You explained the effects of experimental error.
You stated the results in terms of the purpose. Your conclusions were valid.
Your conclusions were not valid based on your experiment results or your conclusion was incomplete.
Your conclusion was incorrect based on the experiment.

              LAB REPORT
Overall report was exceptionally done, report was neat, well written accompanying problems/questions were well done, report was handed in on time.
Report was neat and written in complete sentences; report was handed in on time.
Report was not done neatly, or not well organized.
Report was not handed in on time. 
  
  
  
  

* East Irondequiot Central School District, Curriculum & Staff Development Office, 600 Pardee Road, Rochester, NY 14609

 

 

PRE-REQUISITE SKILLS
 Students will need knowledge of molarity and elements.  Students will need to be able to solve simple algebraic equations.

 

MODIFICATIONS
A. Instructional Modifications

Allowing students to work in pairs and in groups of three or four should accommodate students with disabilities.

B. Physical Modification for the Classroom Setting

The pH probe is attached to the computer interface with cords, which should be able to reach wheel chair level if necessary.

 

UNIT SCHEDULE/TIME PLAN
 Each learning experience is planned for a 45 minute class period.  One to two (45 minute) lab periods have been allotted for experiences involving the computer interface and pH probe, and also each experience involving lab procedures.  One additional (45 minute) lab period is allotted to use Microsoft Word to generate lab reports.  The whole unit should take about two weeks.

 

TECHNOLOGY USE
1. MPLI interface with IBM compatible computer, pH probe, and Vernier software.

2. Microsoft Word. 

 

