SED-410 / GLTP-506: Teaching Science in Secondary Schools

Fall 2013
	Instructor:
	Peter R. Hester, PhD

	Office:
	Memorial Hall 102-F

	Hours:
	Monday:
	  1:00 pm  –   2:30 pm

	
	Wednesday:      
	  1:00 pm  –   2:30 pm

	Phone:
	(609) 895-5694

	Email:

	phester@rider.edu


Tuesday afternoons  4:30 – 7:10 PM in Memorial Hall 110

Course Rationale and Objectives

This course is designed to align with the mission statement developed by Rider University’s School of Education.  All students in the School of Education are expected to exhibit professional commitment, develop competency in both content (science) knowledge and pedagogical (science teaching) knowledge, engage in systematic reflection of their teaching, and become creative problem-solvers in an environment that fosters experimentation and professional development. The course will address the responsibilities regular teachers have in meeting the needs of special education students included in the secondary school classroom.
For most of you, completion of this course immediately precedes student teaching and thus the course serves as direct preparation for your student teaching experience.  It is expected that you will make efforts to meet with your future cooperating teacher, visit their classroom and otherwise become acquainted with the student teaching site during the fall semester. Your studies and activities this semester, together with the application of knowledge and skills you acquired in previous and concurrent courses, should lead you to satisfactory achievement of the big ideas and related essential questions listed on the next page.  
Text

Successful members of any profession keep abreast of new developments in their field by becoming members of appropriate professional organizations and reading the journals published by those organizations.  Therefore, rather than buying a textbook for this course, you are expected to join the National Science Teachers Association (NSTA), the professional organization that produces journals for and by science teachers (grades K-16). As part of your membership, you will subscribe to The Science Teacher, the NSTA journal designed specifically for high school teachers..   Most course readings will come from this journal.
Here is the URL with instructions on starting (or renewing) your membership in NSTA:  http://www.nsta.org/membership/join.aspx  
As a subscriber, you will have access to the electronic archives for not only The Science Teacher, but also three other journals produced by the NSTA: Science and Children (K-5), Science Scope (6-8), and The Journal of College Science Teaching.
You will also be expected use the Rider University Library, the school’s learning resource center (LRC), and Science Learning Center (located on the 3rd floor of the Science building) and the Internet to find resources to help you develop as a teacher of science (scholarly articles, commercially prepared instructional materials, etc.) You may also have access to materials from the school in which you will do your student teaching.
PLEASE NOTE:  We will be using TaskStream extensively in this course.  Several of your homework assignments will be submitted to TaskStream (NOT Canvas) for feedback and evaluation.  Also, you will be expected to begin developing the online portfolio that will make up a key piece of your student teaching experience next semester.  If you have not yet enrolled in the Secondary Science Program on TaskStream, follow the instructions in the attached document.  The program code for secondary science is:  SESNSTA
Course Structure
The structure of the course is based on a set of Big Ideas and related Essential Questions (listed on the following pages) which are derived from the three sets of standards given at the end of this syllabus. 
Big Ideas: Essential questions 

1.  The teacher knows and models appropriate science content and inquiry  

processes.

Essential questions:

1.1  Can the teacher analyze and describe successful inquiry?  (Use of scientific inductive and deductive means in conducting inquiries.).

1.2  Can the teacher conduct one’s own science inquiry?

1.3  Can the teacher locate and use appropriate content information to support reasoning?

2.  The teacher facilitates student development of science concepts and 

inquiry processes.

Essential Questions:

2.1  Can the teacher engage students in effective inquiry/discovery strategies?

2.2  Can the teacher successfully use instructional technology to support student inquiry? 

3.  The teacher manages a productive learning environment

Essential Questions:

3.1  Can the teacher organize and facilitate a safe classroom/lab?

3.2  Can the teacher identify and account for learning differences in conducting instruction?

3.3  Can the teacher conduct appropriate verbal discourse with students?

4.  The teacher successfully plans both daily and long-term instruction.

Essential Questions:

4.1  Can the teacher select and/or design appropriate and effective instructional organizing centers?

4.2  Can the teacher find and use needed instructional resources?

5.  The teacher professionally assesses student achievement.

Essential Questions:

5.1  Can the teacher construct/select valid and reliable assessments?

5.2  Can the teacher properly interpret standardized test results?

5.3  Can the teacher effectively communicate assessment results to students and to significant others?

6.  The teacher is reflective and engages in professional growth endeavors.

Essential Questions:

6.1  Can the teacher engage in productive self-assessment?

6.2  Can the teacher effectively connect to the larger profession?

Course assignments/activities
Whenever possible these assignments/activities should be directly related to your student teaching.  Note that assignments were developed to align with the National Science Teacher Association (NSTA) Standards for teachers of science.  Rubrics will be provided for assignments at the time each is assigned.  Many of these will be available via TaskStream.
Assignment 1: Prepare a paper on scientific inquiry
(a) Describe the essential elements of scientific inquiry (processes and conventions of explanation/confirmation). Your description of the essential elements should be backed by identifying the specific sources on which you based your description.  Your description should clearly distinguish scientific inquiry as being different than other forms of inquiry. 
(b) Describe an inquiry you have conducted (in a college science course or in a work/grant situation).  Be sure to describe the research problem, literature review, experimental design, data collection (including use of appropriate mathematics NSTA 1e), analysis and interpretation of data, conclusion, and discussion of results.
Assignment 2: Plan and present lessons that engage all students, including special education students, in learning science. 
Special emphasis should be placed on crafting activities that result in student discoveries through student inquiries.  These reflective lessons will be taught to colleagues and should serve as examples of facilitating students’ inquiry into significant/key concepts appropriate for high school science teaching/learning.  The IEPs of special education students in the classes you will have in student teaching should be used as the source for identifying the special needs, annual goals and short term objectives for these students.  Your lesson plans should reflect modifications to accommodate these students and assessments must be developed to monitor achievement of their special education goals and objectives. (If your student teaching site has not been established, you should prepare lessons appropriate for a high school course in your field (subject) using a typical text and the sample IEP distributed in class. Lesson plans should follow the model distributed in class.

Assignment 3:  Reflect on colleagues’ teaching (and on your own teaching)

(a) Develop a rubric to be used in identifying key aspects of science teaching effectiveness Your rubric should be directly related to the literature on science teaching using ERIC, journal articles, etc.  The source of each element should be identified. Included in the rubric should be a working definition of inquiry-discovery teaching that can be used to assess this teaching strategy. 

 (b) Use your rubric/observation form to observe/assess students’ teaching and your own teaching and suggest ways to improve.  After each person teaches you will prepare an observation report and give it to that person.  After each lesson you facilitate you will prepare a reflection including ideas for modifying the instruction for improvement and submit it to Dr. Hester 

Assignment 4:  Attend and report on a professional meeting (e.g. NSTA area conferences, school in-service programs, Rider Science Center program, etc.).  
Your report should be a reflection on significant science education ideas gleaned from the meeting.  Generally describe the meeting you attended (e.g. type of meeting, where and when held, who attended) and describe science teaching idea(s) gleaned from the meeting (may be from presentations, informal discussions with professionals, and/or material/equipment displays).                                    
Assignment 5: Create an instructional unit appropriate for use in your student teaching.  It should include unit objectives, with each objective specifically related to State Science Core Curriculum Standards or National Science Education Standards, lessons given in order (three complete plans, the rest briefly described by topics or activities), at least one laboratory activity, and a unit assessment prepared ready to be administered (i.e. test items fully prepared) items directly related to your unit objectives using a table of specifications, and a listing of useable resources (e.g. web activities, laboratory activities, projects, field trips, speakers, films, CDs, videos, etc.) especially using community human & institutional resources (these resources should extend beyond what is actually selected for inclusion in the unit lessons).

Assignment 6: Demonstrate that you can create a safe and supportive classroom/lab. environment (including safety management and care of living things) by successfully completing a safety module (consisting of the four aspects given below):
(a) Create/adopt safety rules for a school lab. (see Flinn Scientific General Lab Safety).  It would be best if the rules applied to your student teaching site.  Include rules for the care and handling of living things, especially if you will be teaching Biology.

(b) Create/adopt a student safety contract.  If possible, model it after one used in your student teaching site (discuss this with your cooperating teacher). Consider the model student safety contract described in the Flinn Scientific web site.

(c)  Develop a laboratory activity that incorporates safety procedures. This could be a lesson in your unit (see assignment 5).  Specify safety procedures (for chemical considerations see “Material Safety Data Sheets” in the Flinn web site.

(d)  Develop a floor plan for a school laboratory. Model it after your student teaching site if possible.  Check the design section of the Flinn Scientific web site.  Make sure safe storage and distribution of materials are considered.

(e)  Successfully pass a test on school laboratory procedures (Flinn Scientific Test).                                                                                                                    
Assignment 7: Historical and cultural development in your discipline: a case study.  Select a scientist and describe her/his contribution to your discipline, providing an historical and cultural background for that contribution showing how the contribution followed from what came before.  Include sources of your information.  The paper should be brief but include pertinent descriptions.  

Assignment 8:  Prepare a portfolio that demonstrates that you have achieved the seven course objectives.  Assessments of the course assignments should be used as supporting your self-assessment. You will assemble your portfolio to be used in the individually scheduled meeting with Dr. Guthrie during the exam period.
GLTP students also will prepare a paper on a subject to be determined by agreement of the student and Dr. Hester.  The paper will explore a topic of particular interest to the student and one that is related to the objectives of the course. It should include a bibliography and conclusions grounded in researching the literature. 

Standards
This course is designed to align with multiple sets of standards.  Note the similarities in content across the three sets of standards listed below. The NSTA Standards are more specific to the teaching of science but relate in general to the others.

National Science Teachers Association Standards
1a. Understand and can successfully convey to students the major concepts, principles, theories, laws, and interrelationships of their fields of licensure and supporting fields as recommended by the National Science Teachers Association.
1b. Understand and can successfully convey to students the unifying concepts of science delineated by the National Science Association.

1c. Understand and can successfully convey to students important personal and technological applications of science in their fields of licensure.

1d. Understand research and can successfully design, conduct, report and evaluate investigations in science.

1e. Understand and can successfully use mathematics to process and report data, and solve problems in their field(s) of licensure.

2a. Understand the historical and cultural development of science and the evolution of knowledge in their discipline.

2b. Understand the philosophical tenets, assumptions, goals, and values that distinguish science from technology and from other ways of knowing the world.

2c. Engage students successfully in studies of the nature of science including, when possible, the critical analysis of false or doubtful assertions made in the name of science.

3a. Understand the processes, tenets, and assumptions of multiple methods of inquiry leading to scientific knowledge.

3b. Engage students successfully in developmentally appropriate inquiries that require them to develop concepts and relationships from their observations, data, and inferences in a scientific manner.

4a. Understand socially important issues related to science and technology in their field of licensure, as well as processes used to make decisions on such issues.

4b. Engage students successfully in the analysis of problems, including considerations of risks, costs, and benefits of alternate solutions; relating these to the knowledge, goals and values of students.

5a. Vary their teaching actions, strategies, and methods to promote the development of multiple student skills and levels of understanding.

5b. Successfully promote the learning of science by students with different abilities, needs interests, and backgrounds.

5c. Successfully organize and engage students in collaborative learning using different student group learning strategies.

5d. Successfully use technological tools, including but not limited to computer technology, to access resources, collect and process data, and facilitate the learning of science.

5e. Understand and build effectively upon the prior beliefs, knowledge, experiences, and interests of students.

5f. Create and maintain a psychologically and socially safe and supportive learning environment.

6a. Plan and implement internally consistent units of study that address the diverse goals of the National Science Education Standards and the needs and abilities of students.

7a. Identify ways to relate science to the community, involve stakeholders, and use community resources to promote the learning of science.

7b. Involve students successfully in activities that relate science to resources and stakeholders in the community or to the resolution of issues important to the community.

8a. Use multiple assessment tools and strategies to achieve important goals for instruction that are aligned with methods of instruction and the needs of students.

8b. Use the results of multiple assessments to guide and modify instruction, the classroom environment, or the assessment process.

8c. Use the results of assessments as vehicles for students to analyze their own learning, engaging students in reflective self-analysis of their own work.

9a. Understand the legal and ethical responsibilities of science teachers for the welfare of their students, the proper treatment of animals, and the maintenance and disposal of materials.

9b. Know and practice safe and proper techniques for the preparation, storage, dispensing, supervision, and disposal of all materials use in science instruction.

9c. Know and follow emergency procedures, maintain safety equipment, and ensure safety procedures appropriate for the activities and the abilities of students.
9d. Treat all living organisms used in the classroom or found in the field in a safe, humane, and ethical manner and respect legal restrictions on their collection, keeping, and use.          

INTASC Standards (see Rider University Student Teaching Handbook for details)
1. Understands Content

2. Understands Development

3. Understands Difference

4. Designs Instructional Strategies

5. Manages and Motivates

6. Communicates

7. Plans and Integrates

8. Evaluates

9. Reflects on Practice

10. Participates in the Professional Community

11. Develops Thinking and Problem-solving Skills (Standard added by Rider Faculty)

New Jersey Professional Standards for Teachers (NJPST)
1. Subject Matter Knowledge: Teachers shall understand the central concepts, tools of inquiry, structures of the discipline, especially as they relate to the NJ Core Curriculum Standards (NJCCS), and design developmentally appropriate learning experiences making subject matter accessible and meaningful to all students.

2. Human Growth and Development:  Teachers shall understand how children and adolescents develop and learn in a variety of school, family, and community contexts and provide opportunities that support their intellectual, social, emotional, and physical development.

3. Diverse Learners: Teachers shall understand the practice of culturally responsive teaching.

4.  Instructional Planning and strategies: Teachers shall understand instructional planning, design long- and short-term plans based upon knowledge of subject matter, students, community, and curriculum goals, and shall employ a variety of developmentally appropriate strategies in order to promote critical thinking, problem solving, and the performance skills of all learners.

5.  Assessment: Teachers shall understand and use multiple assessment strategies and interpret results to evaluate and promote student learning and to modify instruction in order to foster the continuous development of students.

6.  Learning Environment:  Teachers shall understand individual and group motivation and behavior and shall create a supportive, safe, and respectful learning environment that encourages positive social interaction, active engagement in learning, and self-motivation.

7. Special Needs:  Teachers shall adapt and modify instruction to accommodate the special learning needs of all students.

8. Communication: Teachers shall use knowledge of effective verbal, nonverbal, and written communication techniques and the tools of information literacy to foster the use of inquiry, collaboration, and supportive interactions.

9.  Collaboration and Partnerships: Teachers shall build relationships with parents, guardians, families, and agencies in the larger community to support students’ learning and well-being.

10.  Professional Development: Teachers shall participate as active, responsive members of the professional community, engaging in a wide range of reflective practices, pursuing opportunities to grow professionally and establishing collegial relationships to enhance the teaching and learning process.
Rider University School of Education


Mission Statement





The Rider University School of Education develops committed, reflective practitioners who create an environment where knowledge and diversity are valued. We foster the growth of actively engaged students who take responsibility for learning the foundations of their future practice.  We perceive 21st century challenges – Globalization, Technology, Diversity, Environmental Awareness, Exponential Knowledge Growth and prepare students who are aware of social and individual complexity and are able to thrive in an evolving, shifting and interactive society.  
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