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1.
Catalog Description:
This course offers chemistry content and laboratory experiments in kinetics, equilibrium, acid/base chemistry, thermochemistry, and electrochemistry for high school teachers. The course will cover topics normally found in honors or AP level courses; however, teachers teaching in lower-level or regular courses will also benefit from the range of activities offered. The primary goal for the course will be to increase participants’ range of chemistry content and knowledge. Pedagogical issues in the teaching of chemistry will also be addressed.
2.
Course Overview\Course Teaching Methods:
This course will provide an opportunity for participants to improve their chemistry content knowledge and teaching skills no matter how many years they have been teaching or what level of chemistry they teach. The course will cover topics normally found in honors or AP level courses, however, teachers teaching in lower level or regular courses will also benefit from the range of activities offered. Our goal is to move teachers out of their “comfort zone” and push them to broaden their knowledge of both chemistry content and pedagogy.

Course Teaching Methods:
The course will be conducted at a moderate pace with time for participants to digest, discuss, and share ideas with the instructors and their peers. This course is a blend of discussion and hands-on, laboratory-based experiences. Individuals participating in the course learn how to plan and conduct effective laboratory experiences by experiencing them from the student’s perspective. Participants will also be asked to set up and practice laboratory and investigations and demonstration to will help them gain valuable knowledge about the logistics of preparing chemistry lessons.
3.
Student Learning Objectives\Illinois Teaching or Content Standards Addressed:


As a result of this course, participants will:
· Develop and enhance their knowledge and understanding of chemistry concepts.

· Explore and refine classroom pedagogy and laboratory techniques for teaching kinetics, equilibrium, acid/base chemistry, thermochemistry, and electrochemistry.

· Utilize both traditional and computer-based laboratory equipment for teaching chemistry.

· Synthesize the knowledge and experiences described above in a way that will allow the student to teach advanced high school chemistry topics. 
Illinois Teaching and Content Standards Addressed:
· Teaching Standard 1: Content Knowledge

· Teaching Standard 4: Planning for Instruction

· Teaching Standard 6: Instructional Delivery

· Teaching Standard 8: Assessment

· Teaching Standard 10: Reflection and Professional Growth 
· Chemistry Content Standard 1: The competent chemistry teacher possesses basic scientific and mathematical skills, utilizes safe laboratory practices, and is aware of issues of public concern.
· Chemistry Content Standard 6: The competent chemistry teacher understands acid-base chemistry.

· Chemistry Content Standard 7: The competent chemistry teacher understands the laws of thermodynamics and can apply them to chemical systems.

· Chemistry Content Standard 8: The competent chemistry teacher understands the mechanisms of chemical reactions and the theory and practical applications of reaction rates.
6.
Units of Work\Text and Required Reading:

Session One - Kinetics

   I.  
Rate Appreciation

  II.  
Describing Rate


A.  Average Rate


B.  Instantaneous Rate

 III.  Terms


A.  Collision Theory


B.  Activation Energy

 IV.  
Factors Affecting Rate


A.  Reactants


B.  Surface Area


C.  Concentration


D.  Catalysts


E.  Temperature

  V.  
Rate Laws


A.  Differential Rate Laws


B.  Integrated Rate Laws

 VI.
Mechanisms

Session Two  - Equilibrium

   I.  
Equilibrium

A.  Definition


B.  Application
  II.  
Equilibrium Constant (another k)


A.  Equilibrium Expression


1.  
Concentration Calculations

2.  
Pressure Calculations

3.  
Kc and Kp

B.  The Constant


C.  The Position

 III.  
I.C.E. Method of Equilibrium Calculation

A.  I.C.E.


1. 
Initial Concentration


2. 
Change


3. 
Equilibrium Concentration


B.  Calculations

IV.  Le Chatelier’s Principle & Diana Ross


A.  Effect of Changing Concentration


B.  
Effect of Changing Pressure


C.  
Effect of Changing Temperature


D.  
Effect of Adding a Catalyst

V. Solubility & Equilibrium


A.
Ksp


B.
Common Ion Effect


C.
pH & Solubility

Session Three – Acids and Bases
   I.  
Concepts


A. 
Arrhenius


B. 
Brønsted-Lowry



C. 
Lewis

 II.  
Strength of Acids & Bases



A.  Calculating pH, pOH, [H+], and [OH-]


B.  Determining Acid Strength


1.  Strong Acids



2.  Weak Acids - 5% Rule



3.  Mixture of Acids



4.  Polyprotic Acids


C.  Determining Base Strength


1.  Strong Bases



2.  Weak Bases - 5% Rule


D.  Salts



1.  Neutral Solutions



2.  Basic Solutions



3.  Acidic Solutions



4.  Determining pH of a Salt
III.  
Acid Base Equilibrium


A.  Common Ion Effect


B.  Buffer Solutions



1.  Definition



2.  Calculating pH



3.  Henderson-Hasselbach



4.  Making a Buffer

IV.  
Titrations


A.  Appearances


B.  Vocabulary



1.  Halfway Point



2.  Equivalence Point


C.  Strong Acids and Strong Bases (vice versa)


D.  Weak Acid and Strong Base or Weak Base and Strong Acid


E.  Titration with a Polyprotic Acid


F.  Picking an Indicator

Session Four – Thermodynamics

  I.
Entropy


A.
What is it?


B.  
Spontaneous Reactions


C  
How to increase it?


D.  
Second Law of Thermodynamics


E.  
Temperature Dependent


F.  
Third Law of Thermodynamics


G.  
Equations & Problems

 II.  
Gibbs Free Energy


A.  Definition


B.  How it Ties into Entropy & Enthalpy


C.  Equation & Problems - three methods
Session Five – Electrochemistry

   I.  
Galvanic Cells

  II. 
Calculating Standard Cell Potentials

 III.  
Potential Work and Free Energy

 IV.  
Dependence of Potential on Concentration


A.  
Nernst


B.  
Determining ΔH, ΔS, ΔG
  V.  
Electrolysis

Text and Required Reading:


There is no required textbook for this course, though participants are encouraged to bring the textbook from which they will be teaching. Participants construct their own reference material through carefully recording their experiments, observations, questions, and thoughts. Participants are encouraged to refer to the resources in the bibliography for additional information and ideas.
5.
Class Assignments:


Participants who successfully complete the course will actively engage in all aspects of the course and complete an implementation plan for using at least one laboratory experiment from the course in their classroom. This plan is due to the instructor no later than one week after the last course session and must include:

· A brief description of the material the participant intends to use to lead up to the laboratory experiment as well as what material will follow after completion of the experiment.

· What equipment the participant intends to use and the plan to distribute it and have students work with it (e.g., in pairs or groups of three or four; all at once or in stations, etc.).

· An approximate timeline and outline for the experiment in your classroom.

· Expectations for student lab reports.

· Anything extra planned such as:

· Student sharing and peer review of results.

· Student-led extensions of the experiment.

· Any other ideas or considerations unique to your school or teaching situation.

Please understand that this implementation plan is not designed to be just a requirement to complete.  It is to assist participants in carefully planning and effectively implementing this experiment. 

6. 
Evaluation and Grading Procedures:
I. 
Laboratory Experiment Implementation Plan (40 points possible):

1.   Curricular lead-up to experiment is clearly described.
10 points
2.   Connections to the larger topic, as well as to preceding and 

      subsequent topics, have been thoughtfully made.
10 points
3.   Outline of experiment is complete, and timeline is realistic.
15 points
4.   Expectations for lab reports and extra activities have been

      incorporated into the unit plan.
5 points
II. Class Participation (20 points possible): 

Participants will be expected to take active roles in both full-class and small-group discussions.

· 20-17 points: Is always prompt and is a regular attendee. Always participates actively in both small- and large-group settings. Always willing to share ideas and reflections on activities. Listens respectfully when others talk. Communicates results and shares data in a clear and concise fashion. When appropriate, offers constructive criticism of peers’ contributions to class discussions.

· 17-14 points: Is a prompt, regular attendee. Participates actively in both small- and large-group settings. Willing to share ideas and reflections on activities. Listens when others talk. Communicates results and shares data. Offers constructive criticism of peers’ contributions to class discussions.

· 13-11 points: Is a prompt, regular attendee. Participates in small-group settings. Shares ideas and reflections on activities when called upon. Listens when others talk. Makes an effort to communicate results and share data. Makes an effort to offer constructive criticism of peers’ contributions to class discussions.

· 10-0 points: Is an irregular or frequently tardy attendee. Rarely participates in either small- or large-group settings. Does not listen when others talk. Offers minimal or inappropriate comments on peers’ contributions to class discussions.

Grading Scale 

A = 50​-60 points


B = 40-​49 points


C = 30​-39 points


F =   0​-29 points
Aurora University

College of Education

Graduate Grading System

The graduate grading system was reviewed by Deans’ Council and forwarded to the Academic Standards Committee for deliberations.  This was approved by the Academic Standards Committee as of 5 May 1992 for presentation to the Faculty Senate on 12 May 1992.

A
(4 quality points per course unit) - Excellent. Denotes work that is consistently at the highest level of achievement in a graduate college or university course.

B
(3 quality points per course unit) - Good. Denotes work that consistently meets the high level of college or university standards for academic performance in a graduate college or university course.

C
(2 quality points per course unit) - The lowest passing grade. Denotes work that does not meet in all respects college or university standards for academic performance in a graduate college or university course.

F
(0 quality points per course unit) - Failure. Denotes work that fails to meet graduate college or uni​versity standards for academic performance in a course.

Revised 5 May 1992

Approved 12 May 1992\

7.
Attendance Policy:

Participants are required to attend all course sessions and to actively engage in class discussions, small group activities, experimental and experiential group exercises and projects.

8.
Academic Honesty and Integrity:

Students are expected to maintain academic honesty and integrity as students at Aurora University by doing their own work to the best of their ability. Academic dishonesty (cheating, fabrication, plagiarism, etc.) will result in the student receiving a zero for that test, assignment or paper.

9.
Final Examination Policy:

The final examination for the course will be the laboratory implementation plan, described in detail in Section 5 above.

10.
Americans with Disabilities Act:


In compliance with ADA guidelines, students who have any condition, either permanent or temporary, which might affect their ability to perform in this course, are encouraged to inform the instructor at the beginning of the course. Adaptations of teaching methods, class materials, including text and reading materials or testing may be made as needed to provide for equitable participation.
11.
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