
STATE UNIVERSITY OF NEW YORK at CORTLAND 
 

AED 642:  Methods I:  Teaching the Sciences in the Middle and Secondary Schools  
Spring 2011, Th 2:50-5:20 

Bowers 319 

 

Instructor: Dr. Angela Pagano  Office:  Bowers 162 

Phone:  607-753-2309   Office Hrs:  T 10-12, Th 11-1 & by appointment 

E-mail:   angela.pagano@cortland.edu     

   

Course Description: 
This course begins with an examination of the history and foundations of education, with an emphasis on the 

history of science education.  It then examines disciplinary models and strategies for classroom management.  

Students will develop tools for measurement and evaluation of performance and achievement for students with 

diverse abilities and interests.  Students will participate in short and long-range lesson planning and curriculum 

development.  Federal and state laws, policies and procedures for dealing with students with disabilities will be 

examined.  Strategies for collaborating with administrators, faculty/staff, parents/guardians, and community 

members will be discussed.  Includes twenty-five clock hours of field experience in middle and secondary schools.  

Prerequisites:  PSY 532 and AED 600.(3 cr) 

 

Required Materials: 
• Select a review book which matches your certification area (e.g., Barron’s Regents Review for your subject area) 

• NYS Core Curriculum guide for your discipline  http://www.emsc.nysed.gov/ciai/mst/scirg.html 

• National Science Education Content Standards  http://www.nap.edu/openbook.php?record_id=4962&page=103                   

• Intermediate Level Science Core Curriculum (Gr 5-8) http://www.emsc.nysed.gov/ciai/mst/pub/intersci.pdf                                                

• NYS Standard 4:  Science            http://www.emsc.nysed.gov/ciai/mst/pub/mststa4.pdf   
 

Resources/References: 
Chiappetta, E.L. and T.R. Koballa, Jr.  2010.  Science Instruction in the Middle and Secondary Schools.  Allyn & 

Bacon, Boston, MA.  

Hassard, J.  2005.  The Art of Teaching Science:  Inquiry and Innovation in Middle School and High School.  

Oxford University Press.  New York, NY. 

Trowbridge, L.W., R.W. Bybee, and J.C. Powell.  2004.  Teaching Secondary School Science:  Strategies for 

Developing Scientific Literacy, 8
th
 Edition.  Pearson Education, Inc.  Upper Saddle River, NJ. 

Wiggins, G. and J. McTighe.  2006.  Understanding by Design.  Pearson Education, Inc.  Upper Saddle River, NJ. 

**Additional readings from selected professional journals in science and in pedagogy** 

 

Recommended Resources: 
NYSED Science Home Page: http://eservices.nysed.gov/vls/subjectAreaHome.do?standardAreaID=6&contentID=12 

National Science Education Standards. 1995.  NRC     http://www.nap.edu/html/nses/html/ 
National Science Teachers Association (NSTA).  http://www.nsta.org/?lid=logo 

The Sourcebook for Teaching Science            http://www.csun.edu/science/ 

Benchmarks for Science Literacy         http://www.project2061.org/publications/bsl/online/bolintro.htm 

Science for All Americans           http://www.project2061.org/publications/sfaa/online/sfaatoc.htm 

American Association for the Advancement of Science. www.aaas.org                                                                                        

Science NetLinks from AAAS    http://www.sciencenetlinks.com/ 

Flinn Scientific Inc.     www.flinnsci.com/homepage/snindex.html 

 

Frameworks for NYS Content Specialty Exams: 
Biology (Field6)     http://www.nystce.nesinc.com/PDFs/NY_fld06_objs.pdf 

Chemistry (Field 7)     http://www.nystce.nesinc.com/PDFs/NY_fld07_objs.pdf 

Earth Science (Field 8)    http://www.nystce.nesinc.com/PDFs/NY_fld08_objs.pdf 

Physics (Field 9)     http://www.nystce.nesinc.com/PDFs/NY_fld09_objs.pdf 



Goals of the Course: 
Students will focus on acquiring knowledge and developing skills aligned with learning outcomes from the 

College's Conceptual Framework (CF) for Teacher Education and standards established by the National Science 

Teachers Association (NSTA).   
Students will: 
� Examine the history and foundations of education, with emphasis on the history of science education. 

(CF Learning Outcomes 1, 2, 8) 

� Develop and demonstrate an understanding of scientific inquiry and the nature and unifying concepts 

of science. (CF Learning Outcomes 2, 8; NSTA Standard 1a-b; NSTA Standard 2a-b; NSTA Standard 

3a)  

� Develop tools for measurement and evaluation of student performance and achievement and 

demonstrate an understanding of how to use assessment results to drive instruction. (CF Learning 

Outcome 12; NSTA Standard 8a-b) 

� Create science-specific, developmentally appropriate short- and long-range lesson plans based on state 

and national standards that incorporate issues relevant to their students and society. (CF Learning 

Outcomes 2,3,8,10; NSTA Standard 4a; NSTA Standard 6a-b; NSTA Standard 7a) 

� Develop lessons that integrate technology in a meaningful way. (CF Learning Outcome 13; NSTA 

Standard 5d) 

� Develop an understanding of, and apply to lesson planning, approaches, policies and procedures for 

working with diverse groups of students. (CF Learning Outcomes 3, 4, 10, 11; NSTA Standard 5a-b) 

� Develop strategies for collaborating with administrators, faculty/staff, parents/guardians; and 

community members. (CF Learning Outcome 6; NSTA Standard 10d) 

� Participate in field experiences that provide opportunity to implement knowledge and skills developed 

in AED 442. (CF Learning Outcomes 2, 3, 4, 5, 6, 8, 9, 10, 11, 12, 13; NSTA Standard 5) 

 

Course Policies and Evaluation: 

• Attendance & Participation – Students are required to attend 14, 2.5 hour seminars on campus during the 

semester.  As each class represents a significant amount of group discussion and interaction, communication 

skills critical to your professional development, it is essential for you to attend every meeting.  Due to the tight 

time frame of the course, any presentation missed will result in a grade of zero (0) for that assignment.   
In the event of an absence for any reason, you will be expected to complete additional work to compensate 

for the absence.  Teaching is a profession where absence for any reason (including breakdown in transportation, 

personal illness or death/illness of a loved one) requires you to provide lessons for a substitute teacher and to 

evaluate student work done while you were gone.  In real life, there is no such thing as an excused absence.    
 

The make-up work for the first class missed will consist of: 

a. Development of a lesson plan and inquiry based activity designed to integrate key ideas from 

the math, science, and technology standards.   

Additionally, if a second class is missed, the student will: 

a. Prepare two additional write-ups for science demonstrations to stimulate scientific inquiry. 

  

If make-up work is not completed within two weeks of the date of absence, your course grade will be affected.   

The college handbook (p. 58) indicates one-third of a letter grade per hour of class missed is allowable.  

Consequently, an absence (two and one-half hours) without completion of designated make-up work could result 

in a reduction of almost an entire letter grade.   

 

• Twenty-five Hours of Fieldwork – The Field Studies Office will make a placement in an area secondary school 

based on information you provided in your application and criteria established by New York State Education 

Department (NYSED).  You will be expected to arrange the day/time with the host teacher.  During these 25 
hours, you will submit a weekly evaluation form completed by your host teacher which will assess your 
potential as a science teacher.  Additionally, you will be required to teach all or part of a one-period lesson 
for which you will create a formal lesson plan to be included in the final portfolio.     

 

 



 

Throughout the field experience, students will also maintain a journal in which they record their observations, 

activities, and personal reactions/reflections.  Students will be expected to integrate their field observations and 

reflections into course discussions and assignments. 
 

Successful completion of AED 642 requires both satisfactory completion of class assignments and 
satisfactory completion of twenty-five hours of fieldwork.  Failure to complete course or fieldwork will 

result in having to repeat both components of AED 642. 
 

 

• Evaluation – based on the following: 

o Class attendance and participation (10%) 

o Presentations/demonstrations (15%) 

o Lesson plans (15%) 

o Reaction papers/research assignments (15%) 

o Modified Teacher Work Sample (20%) 

o Portfolio (15%) 

o Final Exam (10%) 

 
NOTE:  All assignments are due in class on the dates stated.  Late work will be down graded at a rate of 10% 

per day.  If you foresee a problem with handing in an assignment on time, it is advisable to see me as early 

as possible to discuss the situation.   

 

• Academic Integrity – “The College is an academic community whose mission is to promote scholarship 

thought the acquisition, preservation and transmission of knowledge.  Fundamental to this goal is the 

institution’s dedication to academic integrity.” (SUNY Cortland College Handbook 2009).  All work that 

carries your name on it is considered yours unless you specifically state otherwise by properly citing the 

research and ideas of others.  Plagiarism of any kind will not be tolerated.  For a complete explanation of 

the College’s policy regarding academic integrity, please refer to sections 340.01-340.07 of the college 

handbook.  

 
♫ If you are a student with a disability and wish to request accommodations, please contact the Office of 
Student Disability Services located in B-40 VanHoesen Hall or call 607-753-2066 for an appointment.  
Information regarding your disability will be treated in a confidential manner.  As many accommodations 
require planning, requests should be made as early as possible.     



 
Seminar Date 

 
TOPICS 

 
ASSIGNMENTS 

January 27 Student Introductions 

Explanation of course essentials: 

• Goals and Objectives 

• Assignments & Evaluation Criteria 

• Using and Citing References 

Historical Foundations of Science Education 

Sputnik, and beyond – A brief history of science 

education reform 

 

Assignment (due 2/3): 

• Mini-research topic:  the nature of 

science & unifying concepts 

 

February 3 National & International Trends in Science 

Education/Literacy 

Teaching the nature and unifying concepts of 

science  

 

Requirements & Placements for Field Experience 

 

Assignment (due 2/10): 

• Inquiry and science teaching 

• List of misconceptions 

February 10 Inquiry approaches for teaching science 

Addressing misconceptions in science 

 

Assignment (due 2/17): 

• TWS – your field placement 

setting 

February 17 Managing the science classroom 

The context for teaching and learning 

Assignment (due 2/24): 

• Bloom, Marzano – Planning & 

Assessing 

• Bring curriculum guides and 

review books 

February 24 Planning for Teaching 

• Why plan? 

• Elements of a Good Lesson Plan  

• Designing learning objectives 

• National and State Standards & 

Curriculum Guides 

Assignment (due 3/3): 

• Lesson plan 1 – NOS with 

presentation  

March 3 Effective Implementation of a Lesson I – mini-

presentations  

 

Assignment (due 3/10): 

• Teaching in the Diverse Classroom 

March 10 Effective Implementation of a Lesson I – mini-

presentations (continued) 

Teaching in the diverse classroom 

Assignment (due 3/24): 

• Unit topic due  

• Bring text, curriculum guide & 

other planning resources 

March 17 NO CLASS – SPRING BREAK  

March 24 The Teacher Work Sample & Unit Planning I:   

• Rationale 

• Objectives 

• Scheduling  

Assignment (due 3/31): 

• Draft rationale and objectives 

• Assessing Student Learning  

 

March 31 Unit planning II: 

Measurement and Evaluation of Student Learning:  

• Traditional vs. alternative assessment 

• Designing & using assessments to 

evaluate student learning  

Assignment (due 4/7): 

• Draft Block Plan for Unit  

 

April 7 Unit planning III: 

Measurement and Evaluation of Student Learning:  

• Rubric use & design  

Assignment (due 4/14): 

• Lesson plan 2 – inquiry lesson with 

presentation 

 



April 14 Effective Implementation of a Lesson II – Inquiry 

lesson presentations  

 

Assignment (due 4/21): 

• Draft Assessment Plan 

April 21 Effective Implementation of a Lesson II – Inquiry 

lesson presentations (continued)  

Assessment Peer Review 

Assignment (due 4/28): 

• Work on TWS & portfolios 

April 28 Technology in the classroom 

 

Assignment (due 5/5): 

• Portfolios and 25 hours of 

fieldwork 

May 5 Unit Planning wrap-up: 

• Final discussion of TWS – reflecting on 

teaching and learning 

 

May 13-18 Final Exam TBA 
 

 

 

Schedule is subject to change  

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



 
Portfolio 
At the completion of the course you will submit a portfolio showcasing the semester’s work.  As the 

consideration and incorporation of feedback from colleagues and administrators is essential to your 

growth as a teacher, where applicable your portfolio must include copies of original, graded 
assignments and revised drafts of those assignments that take into account suggestions made by 
reviewers of your work.  The portfolio should have labeled sections and begin with a table of contents 

containing the following topics: 

 
� Field Work Assignments: 

o Observations & Reflections for each visit (journal format provided)  

o Weekly evaluations 

o A lesson plan for the lesson taught during your field experience  

� Individual lesson plans 

� Reaction papers/research assignments 

� Reflection on professional development activity 

� Modified Teacher Work Sample (Unit Plan+) 

 

Reaction papers/Research assignments 
Each student will write reaction papers and short research assignments on selected topics.  The reaction 

paper/research assignments should not be a summary of articles you have read.  The paper should be a 

critical reflection on the readings that includes an interpretation of the main points and a reaction to the 

authors’ viewpoint.  Support your argument/reaction by using specific references to points in the article, 

the work of other authors, and from class discussions.  Be sure to cite and reference all work properly 
(general APA style rules: http://owl.english.purdue.edu/owl/resource/560/01/).  Your paper should 

demonstrate critical thinking and a growing understanding of science education.  Papers should be double 

spaced and will average 3 pages in length (Times New Roman, 12 pt font). 

 

Lesson Plans and Teacher Work Sample 
Each student will create individual lesson plans on specified topics as well a modified Teacher Work 

Sample (TWS) that will include a short unit plan and associated assessments.  Format for lesson plans and 

the TWS will be provided in class.  Lesson plans containing text, activities, diagrams, pictures, etc., 
not properly referenced will be cited for plagiarism.  Be sure to cite and reference all work properly 
(general APA style rules: http://owl.english.purdue.edu/owl/resource/560/01/).   
 

Professional Development Workshop 
Each student will be required to attend a professional development workshop providing an opportunity to 

gain information and resources to add to their teaching toolkit.  Each student will create a reflection on 

this experience which will become part of their final portfolio.   

  



Field Placement Demographics 
AED 642 

 
l. To access the New York State School Report Card for the district to which you have been assigned go to: 

https://www.nystart.gov/publicweb/Splash.do 
Go to the latest date, find your school district, click on the “Accountability and Overview Report” for district 

demographics or the “Comprehensive Information Report” for exam scores and graduation rates. 
 
2.  Complete the following: 

                             

Name of School District:  

Address:  

Class Enrollment   2008-2009 
7
th
  

8
th
  

9
th
  

10
th
  

11
th
  

12th  

Total Graduates  

% Graduates with Regents Diplomas  

% Graduates to 2-year College  

% Graduates to 4-year College  

% High School Non-completers  

Annual Attendance Rate (2007-2008) 

Student Suspensions (% Enrollment for 2007-2008) 

 

Regents Examination # Tested  
07-08    08-09  

% Passing 2007-
2008 

2008-
2009 

Comprehensive English                             55-100%     

   65-100%   

   85-100%   

       

Math A   55-100%   

   65-100%   

   85-100%   

      

Math B   55-100%   

   65-100%   

   85-100%   

      

Global History and Geography   55-100%   

   65-100%   

   85-100%   

      

U.S. History and Government   55-100%   

   65-100%   

   85-100%   



 

 

Regents Examination # Tested  
07-08    08-09 

 % Passing 2007-2008 2008-2009 

Living Environment   55-100%     

   65-100%   

   85-100%   

       

Physical Setting: Earth Science   55-100%     

   65-100%   

   85-100%   

       

Physical Setting: Chemistry   55-100%     

   65-100%   

   85-100%   

       

Physical Setting:  Physics   55-100%   

   65-100%   

   85-100%   

      

 

Student Racial/Ethnic Origin % Enrollment 2007-08 % Enrollment 2008-09 

American Indian, Asian, Alaskan, or Pacific 

Islander 

  

Black (not Hispanic)   

Hispanic   

White (not Hispanic)   

   

 

Staff Counts 2008-2009 
Teachers  

Total Other Professional Staff  

Paraprofessionals  

Teachers out of Certification*  

      *Teaching out of certification more than on an     

         incidental basis 

 

 

  

 


