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I.
Introductory Information:
A.
Department Name:  Elementary and Middle Level Education
B.
Departmental Catalog Number:  ELML412
C.
Course Title:  Science Methods II

D.
Semester Hours of Credit: 2

E.
Clock Hours Per Week: 2

F.
Restrictions Upon Student Registration:  Taken as a part of the senior professional semester. 

II.
Description of the Course: 
For preprofessional educators to practice the techniques of teaching science.  The use of inquiry based learning is stressed. Science is treated more as a process than as a body of knowledge. Commercially produced science programs are reviewed. Students will prepare lessons to present to peers and children in the local schools. A demonstrated understanding of science manipulatives is required.  Thirty-two participation hours are required in addition to class time.

III.
Exposition:

A.
Objectives:

Upon completion of the course the students will be able to do the following:

1.  Investigate science concepts and principles appropriate for teaching to students in grades four to eight.  

2.  Determine a set of process skills involved in basic science activities.

3.  Develop proficiency with sufficient laboratory, computer technology, curriculum, and other resources to support the most effective teaching of science.
4.  Assess student capabilities (in multiple ways) according to their individual knowledge and skills and plan activities which accommodate and build upon these abilities.
5.  Evaluate open inquiry teaching including experimental inquiry and promote inquiry through a variety of teaching-learning strategies. 
6.  Analyze the effectiveness of a variety of elementary and middle school science programs as well as special topics and materials to aid in curriculum planning.
7.  Evaluate the impact that science and technology have upon civilization in general and students in particular; develop ways to use this information in teaching.
8.  Formulate questioning techniques and classroom management strategies while teaching science.
9.  Conclude that most science teaching techniques used in grades four to eight can be implemented with exceptional and diverse learners.
10. Design long range plans as well as daily plans for science learning.
11. Develop, plan, teach, and assess science lessons to peers and local students in     grades four to eight.
12. Develop a personal philosophy of science teaching and defend it.
13. Evaluate the potential of various kinds of materials and media; locate various 
 resource materials and ways to procure them for use in the classroom.
14. Articulate the importance of environmental studies with students in grades four to 
  
eight.

15. Analyze the Science and Technology and Environmental and Ecology Standards 
as well as the state level (PSSA) science test.

B.
Activities and Requirements:

1.  Attend class.
2.  Participate in class discussions.

3.  Complete all reading assignments.
4.  Complete written exams.
5.  Complete class and individual projects.


6. Complete micro (peer) and school teachings.

C. 
Major Units and Time Allotted:                                                                      (30 hours)
1.   Science and inquiry based instruction.                                                          (3 hours)
2.   Processes and strategies in inquiry-based science instruction.                      (2 hours)
3.   5-E Model of Instruction.                                                                              (2 hours)
4.   Inquiry instruction using Pennsylvania state standards.                                (3 hours) 
5.   Assessments.                                                                                                  (2 hours)
6.   Questioning techniques in the science classroom.                                         (2 hours)
7.   Technology in the modern science classroom.                                              (2 hours)
8.   Special needs learners and diverse learners in the science classroom.         (3 hours)                                                                                           
9.   Microteachings.                                                                                             (4 hours)


10.  Participation in the schools.


         (6 hours)



11.  Personal philosophy statement                                                                    (1 hour) 

D.
Materials and Bibliography:

1.
Suggested textbooks:



Bass, J., Contant, T., and Carin, A. (2009) Teaching Science As Inquiry, 11th Ed., Boston:  Pearson.

2.
Other Materials:



a.
Science texts, kits, and programs from various publishers



b.
Various manipulative devices suited for students in grades four to eight



c.
Commercially manufactured laboratory equipment

       



3.
 Bibliographic support:

American Association for the Advancement of Science. (2007). Atlas of science literacy, Volume 2. Copublished by AAAS Project 2061 and the National Science Teachers Association.

Bass, J., Contant, T., & Carin, A. (2009). Teaching science as inquiry (11th ed.). Boston: Pearson Education, Inc.

Cawley, J., & Foley, T. (2002). Connecting math and science for all students. teaching exceptional children, 34(4), 14-19.

Lemlech, J. (2004). Teaching in elementary and secondary classrooms. Upper Saddle River, NJ: Pearson Education, Inc.

Martin, R., Sexton, C., & Franklin, T. (2005). Teaching science for all children. Boston: Pearson Education, Inc.

Mastropieri, M., & Scruggs, T. (2004). The inclusive classroom: strategies for effective instruction. Upper Saddle River, NJ: Merrill/Prentice Hall.

Mintzes, J., Wandersee, J., & Novak, J. (1998). Teaching science for understanding: a human constructivist view. San Diego: Academic Press.

National Academies of Science. (2006). Rising above the gathering storm. Washington, DC: National Academy Press.
National Science Teachers Association (2000). Safety and school science instruction: A position statement. Arlington, VA: National Science Teachers Association (Available online at http://www.nsta.org/about/positions/safety.aspx)

Project Learning Tree. (2007). Pre-k-8 environmental education activity guide. Washington, DC: American Forest Foundation.

Project WILD. (2008). K-12 curriculum & activity guide. Houston: Council for Environmental Education.

Turnbull, A., Turnbull, R., Shank, M., & Smith, S. (2004). Exceptional lives: Special education in today’s schools (4th ed.). Upper Saddle River, NJ: Merrill/Prentice Hall.

U.S. Department of Education. (1997). Introduction to TIMSS: the third international mathematics and science study. Washington, DC: U.S. Department of Education, Office of Educational Research and Improvement.

Wilson, M., & Berthenthal, M. (2006). Systems for state science assessment. Washington, DC: National Academies Press. 

Wolfinger, D. (2000). Science in the elementary and middle school. New York: Longman.
IV.
Standards:

Grades will be awarded in a manner consistent with University policy, and will be based upon course requirements.

V.
Rationale and Impact:

A.  This course is a requirement for PAteaching certification in grades 4 to 8. 


B.  This course is designed for students choosing Option 2: Science/ Mathematics Concentration, Science/ Language Arts Concentration, or Science/ Social Studies Concentration.


C.  This course will have no impact upon other academic programs or departments.  It is being created to fulfill the PA teaching certification requirements for grades 4-8. 
VI.
Cost and Staff Analysis:

A. This course will have no additional effect on University resources since it is the result of program restructuring.

B. This course will be offered each semester.
