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	Science Methods EC-6
EDEE 4330 


	Course Syllabus


	Instructor: Dr. Karthigeyan Subramaniam Friday 9-12 pm
	Office Hours: Mon. 9-12, 

	Email: Karthigeyan.Subramaniam@unt.edu
	

	Office: MH 204-f
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Course Description

EDEE 4330: 3 hours. Science Grades EC-6 (*4-8).
Subject matter background and material organization for an integrated science program in the primary/elementary & middle school. Students experience firsthand the scope and sequence of science education in a primary/elementary/middle school setting (EDME 4330). Assignments, directed field experience and other class activities take place on site in a school setting. Prerequisite(s): admission to the teacher education program, which includes participation in a field-based program, EDEE 3320, 3380; all courses in the reading/English/language arts part of the academic major; required core and academic major science courses and DFST classes. This course is to be taken in the professional year.

Goals and Outcomes

Upon successful completion of the course activities students will be able to;

1. Demonstrate an understanding of the true nature of science (NOS).

2. Demonstrate an in-depth understanding of a major conceptual area in science, physical science.

3. Demonstrate professional skills, knowledge, and attitudes as outlined in the Texas Teachers Proficiencies.

4. Apply to science lessons the Scientific Principles of the Texas Essential Knowledge and Skills (TEKS) required by the state of Texas.

5. Identify and use the Science Process Skills as an integral part of science lessons.

6. Identify science materials and lessons to address the appropriate Science Content contained in the Texas Essential Knowledge and Skills.

7. Plan, develop, and implement inquiry-learning activities that follow accepted practice of inquiry-based science in the 5E format.

8. Select, adapt and or modify activities and lessons from various resources to an appropriate style and sequence based on science education research.

9. Organize and manage a safe hands-on approach to science instruction.

10. Make connections between teaching, learning, subject areas and your own growth as an educator.
Tentative Schedule

	Week 
	Date
	Topic
	Assignment (Reading, Papers, etc.)
	Notes

	1
	
	Course Introduction

· Lesson Preparation Method

· Process Skills & Science Stations
	Formative Assessment (Heritage, 2007)

&

The Many Faces of Inductive Teaching and Learning (Prince & Felder, 2007)
	

	2
	
	Chapter 1: Inquiring Minds in the Classroom

Chapter 2: Discovering Science through Inquiry
	
	

	3
	
	Chapter 3: Planning for Inquiry

· Note-Taking In the Elementary Science Classroom

· Safety in the Elementary Science Classroom
	
	Planning the 5E lesson plan format

	4
	
	Chapter 4: Inquiry and Assessment

· Diagnostic Assessment

· Formative Assessment

· Summative Assessment
	Quiz
	

	5
	
	Chapter 5: Inquiry and Science as Practice

· Integrated Process Skills
	
	

	6
	
	Chapter 6: Inquiry Experiences for All Children

· Dissolving (dissolution-solvation) Lesson
	Quiz
	

	7
	
	Chapter 7: Inquiry Learning Opportunities

· Density Lesson
	Draft Microteaching Lesson Plan Due
	

	8
	
	· Buoyancy Lesson
	Final Microteaching Lesson Plan Due
	

	9
	
	Mid-term 
	
	

	10
	
	Chapter 8: Professional Development in Support of Inquiry
	
	

	11
	
	Microteaching
	Lesson Presentations
	

	12
	
	Microteaching
	Lesson Presentations
	

	13
	
	Microteaching
	Lesson Presentations
	

	14
	
	Microteaching
	Lesson Presentations
	3 Lesson Plans due (Earth, Life & Physical Sciences)

	15
	
	Study groups for Final Exam
	
	

	16
	
	Final Exam

	
	


Pedagogy and Professional Responsibilities (PPR) Standards

TAC §228.30
The teacher designs instruction appropriate for all students that reflects an understanding of relevant content and is based on continuous and appropriate assessment.

All teachers know how to plan, organize, deliver and evaluate instruction for all students that incorporates the effective use of current technology for teaching and integrating the Technology Applications of the TEKS into the curriculum.

Domain II.  The teacher creates a classroom environment of respect and rapport that fosters a positive climate for learning, equity and excellence.

Standard III:  Domain III.  The teacher promotes student learning by providing responsive instruction that makes use of effective communication techniques, instructional strategies that actively engage students in the learning process and timely, high-quality feedback.

	TExES Domain IV - Science
	Topics

	1                   Standard I, II
	Introduction; Inquiry from the college classroom to the elementary classroom

	2                   Standard III, IV
	Student-centered inquiry/developmental and constructivist approaches/5E model

	3                   Standard VI, VII
	The nature of science and its applications to the classroom; social benefits of science literacy 

	4                   Standard I, II
	Discovering science through inquiry

	5
	Theoretical foundations of science education

	6                   Standard III, IV
	Constructivist approaches to teaching: implications for science teaching

	7                    Standard IV
	Planning inquiry experiences; 5E and Backward Design / Mid-term - Connecting constructivism, inductive teaching & the 5E

	8                    Standard VIII, IX, X
	Planning for National and local standards

	9                    Standard IV
	Linking assessment to inquiry

	10                  Standard V
	Authentic and formative assessments

	11                  Standard IV
	Problem- and Project-based science

	12                  Standard I, II
	Inquiry and science as practice / safety

	13                  Standard IV, VII
	Diversity in the science classroom

	14                  Standard I, XI 
	Inquiry learning opportunities

	15                  Standard II
	Infusing technology in your science classroom

	Final Exam  

	Comprehensive exam over pedagogical science methods, learning  theories and content


Materials (and others as assigned)

Required Texts:

EC-6

Peters, J. M. & Stout, D. L. (2011). Science in Elementary Education: Methods, Concepts, and Inquiries. Pearson. 11th Ed. ISBN-13: 978-0-13-503150-6 (pbk.)

*4-8

Llewellyn, D. (2007). Inquire Within: Implementing Inquiry-based Science Standards in Grades 3-8. 2nd Ed. ISBN 978-1-4129-3756-6 (pbk.)
Recommended text:
EC-6 & 4-8

Short, D. J., Vogt, M. & Echevarria, J. (2011). The SIOP® Model for Teaching Science to English Learners. Pearson. ISBN-10: 0-205-62759-5 (pbk.)

This course requires an assignment that must be uploaded and graded in the UNT TK20 Assessment System. This will require a one-time purchase of TK20. Student subscriptions will be effective for seven years from the date of purchase. Key assessments must be uploaded into the TK20 system for instructors to assess. Please go to the following link for directions on how to purchase TK20:  http//www.coe.unt.edu/tk20  

Contact the TK20 Administrator at 940-369-5157 or email her at Irene.frank@unt.edu with any TK20-related questions or problems.
Articles and Readings:

1. Bower, J. M. (2005). Scientists and Science Education Reform: Myths, Methods, and Madness. National Academy of Sciences:  http://www.nas.edu/rise/backg2a.htm
2. Prince, M. J. & R.M. Felder, R. M. (2007). The Many Faces of Inductive Teaching and Learning.  J. College Science Teaching, 36(5), 14-20.
3. Heritage, M. (2007). Formative assessment: What do teachers need to know and do? Phi Delta Kappan, 89(2), 140-145.
(Additional articles as assigned…)

Internet Resources:

1. STAAR, TEKS and Safety Information: Scroll down to Science and select Grades 5 and 8. (download and print copies as needed) 

http://www.tea.state.tx.us/student.assessment/staar/
http://www.nsta.org/portals/safety.aspx#elem
http://www.csss-science.org/downloads/scisaf_cal.pdf
http://www.nsta.org/pdfs/SafetyInTheScienceClassroom.pdf
2. University of Texas Dana Center. The Dana Center provides Texas education leaders with new knowledge about teaching and learning. We also support K–12 teachers and leaders working to implement high academic standards for all students. http://www.utdanacenter.org/
3. Science Toolkit. Provide resources to help teachers implement the Texas Essential Knowledge and Skills (TEKS) and strengthen mathematics and science education in Texas. http://www.utdanacenter.org/sciencetoolkit/index.php
Expectations

1. ATTENDANCE - Attend all classes, meetings, etc. arriving on time.

2. PREPARATION - Be prepared to discuss assigned readings and submit assignments according to established deadlines.

3. PARTICIPATION - Contribute constructively and respectfully to all discussions and activities.

4. RESPECT – Do not talk while the teacher or another presenter is speaking.

5. ACADEMIC HONESTY - Know and follow course, departmental, program and university policies on assignments and assessments.

6. PROFESSIONALISM - Know and follow departmental, program and university policies expected of PDS students.

Note: All policies and guidelines described in the UNT COE Student Teacher Handbook apply in this course. You are expected to be familiar with this information and follow all policies described in the handbook: http://www.coe.unt.edu/fep/documents/handbook.pdf
Communication

The official manner of communication outside of class meetings will by email*. Students should activate and regularly (4-5 times weekly) check their email in WEBCT Vista. WEBCT Vista; ecampus.unt.edu. When sending email to me, use the following instructions:

1. Put EDEE 4330 and sec. # in the Subject line of all email (I may not open it otherwise).

2. Clearly elaborate your question or concern.

3. Include your full name after the message.

4. When replying, always copy the original (or previous) message.

5. Email may or may not be responded to during the weekend.

(*If it is very important, please send via regular email (in addition to WEBCT - thank you.)

Requirements 
	Assignments
	Points
	Points scored
	Due dates

	Participation and Professionalism (3)
	15
	
	

	Reflections (2)
	10
	
	

	Physical Science Lesson Presentation
	20
	
	

	Quizzes
	10
	
	

	Lesson Planning – three lessons (one ea. from Earth, Life and Physical sciences)
	18
	
	

	Midterm Exam 
	12
	
	

	Final Exam 
	15
	
	


Grading

Course grade matrix: (for assigning final course grades)

100 – 90 = A, 89 – 80 = B, 79 – 70 = C, 69 – 60 = D, below 60 = F
Course Assignments

Please see specific instructions for formatting and submittal information.

1. Participation and Professionalism – CRITICAL! 

a. Absences and tardies will count toward final grade reduction: 2 absences = one final grade reduction, 3 absences = two final grade reductions, 4 absences = three grade reductions. 

b. Three tardies = 1 absence. (Tardy = arrive after the start time)

c. Completes assigned readings before coming to class

d. Answers questions and participates in class discussions

e. Avoid social or unrelated conversation, working on other assignments, using cell phone, checking email, surfing web, playing video games during class time etc.

2. Weekly Activities – Readings and other activities that are assigned weekly throughout the semester.

3. Integrating Reflections – Reflective writings that serve to integrate your experiences during the semester.

4. Science Lesson Presentation – Content teaching in the methods classroom using the 5E model. Includes the following: Presentation, hands-on activity, visual organizer, extension activity, formative and summative assessments, administration and arts integration (e.g., scientific illustration, using science trade books [language arts literacy], dramatic performance [skits/historical science leader role play], and music.
5. Mid-term Exam 

6. 3-day Unit Lesson Planning – plan three lessons; one each from Earth Science, Life Science and Physical Science. When appropriate (i.e., enhances the conceptual understanding of the science concept being taught) integrate mathematics, language arts, social studies and the arts.
7. Final Exam
Take Note:

1. All assignments must be submitted on the due date as indicated in the syllabus. 

2. No points will be awarded for any late assignments. 

3. Please hand in hard copies of your Physical Science Lesson Plan, Life Science Lesson Plan and Earth & Space Science Lesson Plan to the course instructor during scheduled class time on the due dates listed in the syllabus.
4. And please upload electronic copies of your Physical Science Lesson Plan, Life Science Lesson Plan and Earth & Space Science Lesson Plan onto WebCT/ on the due dates listed in the syllabus - If you do not upload of your lessons onto BlackBoard on the Due Dates LISTED IN THE SYLLABUS YOU WIL NOT BE AWARDED ANY POINTS FOR THESE ASSIGNMENTS.

5. Students who do not follow any of the instructions for submitting Papers/Assignments will receive 0 Points.
Class Policies:

Disabilities Accommodation: “The University of North Texas complies with Section 504 of the 1973 Rehabilitation Act and with the Americans with Disabilities Act of 1990. The University of North Texas provides academic adjustments and auxiliary aids to individuals with disabilities, as defined under the law. Among other things, this legislation requires that all students with disabilities be guaranteed a learning environment that provides for reasonable accommodation of their disabilities. If you believe you have a disability requiring accommodation, please see the instructor and/or contact the Office of Disability Accommodation at 940-565-4323 during the first week of class.”

Academic Integrity: Students are encouraged to become familiar with UNT’s policy on academic integrity: http://www.unt.edu/policy/UNT_Policy/volume3/18_1_16.pdf. Academic dishonesty, in the form of plagiarism, cheating. or fabrication, will not be tolerated in this class. Any act of academic dishonesty will be reported, and a penalty determined, which may be probation, suspension, or expulsion from the university. 

Student Conduct: Expectations for behavior in this class accord with the Code of Student Conduct: “Student behavior that interferes with an instructor’s ability to conduct a class or other students' opportunity to learn is unacceptable and disruptive and will not be tolerated in any instructional forum at UNT. Students engaging in unacceptable behavior will be directed to leave the classroom and the instructor may refer the student to the Center for Student Rights and Responsibilities to consider whether the student's conduct violated the Code of Student Conduct.  The university's expectations for student conduct apply to all instructional forums, including university and electronic classroom, labs, discussion groups, field trips, etc.” See www.unt.edu/csrr.

Attendance: [Include a statement that covers tardiness as well as attendance.]
Eagle Connect: All official correspondence between UNT and students is conducted via Eagle Connect and it is the student's responsibility to read their Eagle Connect Email regularly.

Cell Phones and Laptop: Students should turn off cell phones when they are in class unless the phones are being used for learning activities associated with the course.

SETE: The Student Evaluation of Teaching Effectiveness (SETE) is expected for all organized classes at UNT. This brief online survey will be made available to you at the end of the semester, providing you a chance to comment on how this class is taught. I am very interested in the feedback I get from students, as I work to continually improve my teaching. I consider the SETE to be an important part of your participation in this class. 

Collection of Student Work: In order to monitor students' achievement, improve instructional programs, and publish research findings, the Department of Teacher Education and Administration collects anonymous student work samples, student demographic information, test scores, and GPAs to be analyzed by internal and external reviewers.

TK20: Some undergraduate and graduate education courses require assignments that must be uploaded and assessed in the UNT TK20 Assessment System. This requires a one-time purchase of TK20, and student subscriptions are effective for seven years from the date of purchase.  Please go to the following link for directions on how to purchase TK20: http://www.coe.unt.edu/tk20. Announcements regarding TK20 will also be posted on this website.

Comprehensive Arts Program Policy.  The Elementary Education program area supports a comprehensive arts program to assist preservice and inservice teachers to design and implement curricular and instructional activities which infuse all areas of the arts (visual, music, theater, and movement) throughout the elementary and middle school curriculum.

Technology Integration Policy.  The Elementary, Secondary, and Curriculum & Instruction program areas support technology integration to assist preservice and inservice teachers to design and implement curricular and instruction activities which infuse technology throughout the K-12 curriculum.

TExES Test Preparation.  To meet state requirements for providing 6 hours of test preparation for teacher certification candidates, the UNT TExES Advising Office (TAO) administers the College of Education TExES Practice Exams.  Students who want to take a practice exam should contact the TAO (Matthews Hall 103).  Students may take up to two exams per session that relate to their teaching track/field at UNT.  Students should also plan accordingly, as they are required to stay for the entire testing period.  Current students must meet the following criteria in order to sit for the TExES practice exams:  Students must (1) be admitted to Teacher Education, (2) have a certification plan on file with the COE Student Advising Office, and (3) be enrolled in coursework for the current semester.  For TExES practice exam registration, go to:  http://www.coe.unt.edu/texes-advising-office/texes-practice-exam-registration. If you need special testing accommodations, please contact the TAO at 940-369-8601 or e-mail the TAO at coe-tao@unt.edu. The TAO website is www.coe.unt.edu/texes. Additional test preparation materials (i.e. Study Guides for the TExES) are available at www.texes.ets.org.

“Ready to Test” Criteria for Teacher Certification Candidates .  Teacher certification candidates should take the TExES exams relating to their respective certification tracks/teaching fields during their early-field-experience semester (i.e. the long semester or summer session immediately prior to student teaching).
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UNT Conceptual Framework

Educators as Guides for Engaged Learners

Educators as guides for engaged learners summarizes the conceptual framework for UNT's basic and advanced programs. This concept is portrayed visually as a compass, which represents the tools educators employ as they orient students in the exploration of landscapes for learning. The engagement of learners requires simultaneous commitment to academic knowledge bases and to learner-centered practice. The orientation of engaged learners requires commitment to the continuous processes of assessment, planning, implementation, and evaluation that characterize discovery, problem-solving, curriculum development, program development, inquiry, and research. Guiding engaged learners features ongoing dialogue between educators and their students and with wider communities about how schools can prepare students for life-long learning in a democracy.

Guiding engaged learners draws on six areas of competence developed in all UNT programs for educators: 

1. Content and curricular knowledge refers to the grounding of educators in content knowledge and knowledge construction and in making meaningful to learners the content of the PreK-16 curriculum.

2. Knowledge of teaching and assessment refers to the ability of educators to assess, plan, implement, and evaluate teaching and learning in terms of its consistent engagement of learners.

3. Promotion of equity for all learners refers to the skills and attitudes that enable educators to advocate for all students within the framework of the school program.

1. Encouragement of diversity refers to the ability of educators to appreciate, affirm, and engage the various cultural heritages, unique endowments, learning styles, interests, and needs of learners.

2. Professional communication refers to effective interpersonal and professional oral and written communication that includes appropriate applications of information technology.

3. Engaged professional learning refers to the commitment of educators to ethical and caring practice and to continued learning and professional development.

Working in Collaborative Groups

Collaboration is important in science. Very little science is completed in isolation by a person working all alone. Scientists usually collaborate. Scientists work in groups to design and plan research. They will also work together to collect data, analyze the findings and prepare the results for presentation and publication. Collaboration is the rule. Did I mention that scientists work in teams?

Collaboration works best if the members of the group have functional roles to fulfill. During your microteaching presentations (and during my modeling of science teaching) groups should be assigned for the Explore and Explain phases of the 5E. Each member of the group will be expected to contribute to group’s collection of data, discussion and analysis but you may also have certain specific tasks defined by your role within the group. In this course, EDEE 4330, we will work mostly in collaborative groups. One example of how responsibilities can be divided is offered below:

A. Materials Manager is responsible for materials. Gets the equipment and supplies from the Materials Station. Also returns the equipment to the materials station disposes of any waste according to the directions given and makes sure the work area is clean. The materials managers may also assist the teacher with equipment and materials after the activity if needed.

B. Starter is the person who makes sure everyone gets a turn in the activity and discussion and that everyone contributes ideas to the investigation. The starter is responsible for the group getting the task completed. If group points are awarded, the starter must allocate the points to groups based on their level of participation and contribution.

C. Reporter is the person who makes sure any information is recorded, presents to the class or teacher any discussion or findings, records information on the board or charts if required. (at times, this responsibility can be shared)
D. Materials Helper will assist the materials manager by returning equipment and cleaning up after the activity. (And all members of the group can assist with this by keeping their materials neat and easily found for clean-up at the end of the lesson).
This syllabus is intended as a guide and can be amended at any time.
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