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Tennessee State University
Professional Education Unit
Department of Teaching & Learning
Methods of Elementary Teaching: Science and Math

EDCI 4500
Instructor:
XXXXXXXXXX
Phone:
XXXXXXXXXX
E-mail:
XXXXXXXXXX

Office Location:
XXXXXXXXXX 
Class Days/Times:
XXXXXXXXXX

Office Hours:

(Shaded area reflect times of unavailability due to class)

FALL SEMESTER
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Pre-requisites 

· Admission to Teacher Education

· EDCI 3500 and EDRD 3500  (Literacy I)

Co-requisites:

· EDRD 4500

· EDCI  4620

Required Text(s)

        Martin,Ralph (2008). Teaching science for all children: An inquiry approach (5th ed.).Boson,MA:Allyn & Bacon

         Van de Walle, John A. (2010).  Elementary and middle school mathematics:  Teaching developmentally.  (7th ed.).  Boston, MA:  Allyn & Bacon

Catalog Description

This course focuses on methods and materials for teaching elementary school mathematics and science.  This course is designed to exemplify constructivist teaching practices as recommended by the National Council for Teachers of Mathematics (NCTM) Principles and Standards for School Mathematics and the National Science Education Standards (NSES).  Emphasis in the course is placed on the content of elementary math and science, as well as strategies used to teach these subject domains in the elementary classroom.

Field Experience

Students are required to observe and teach science and math in an assigned classroom as part of the Practicum EDCI 4620.  Many of the course assignments require implementation with a small group or whole class instruction.  Activities and experiences should enhance and support content students are learning in the practicum classroom.  Students are expected to complete a weekly journal and practicum reflection.  A practicum log sheet must be maintained with dates, times, and descriptions of activities.  Teachers will provide a summative evaluation of your performance in the classroom.  You should also collect photographs of your teaching and interaction with students in the practicum classroom.  

INTASC STANDARDS EMPHASIZED IN EDCI 4500:

1. Content Pedagogy

The teacher understands the central concepts, tools of inquiry, and structures of the 

discipline he or she teaches and can create learning experiences that make these aspects 

of subject matter meaningful for students.

2. Student Development

The teacher understands how children learn and develop, and can provide learning 

Opportunities that support a child’s intellectual, social, and personal development.

3. Diverse Learners

The teacher understands how students differ in their approaches to learning and creates 

instructional opportunities that are adapted to diverse learners.

4. Multiple Instructional Strategies

The teacher understands and uses a variety of instructional strategies to encourage student 

development of critical thinking, problem solving, and performance skills.

5. Planning

The teacher plans instruction based upon knowledge of subject matter, students, the 

community, and curriculum goals.

6. Reflective Practice: Professional Growth

The teacher is a reflective practitioner who continually evaluates the effects of his or her 

choices and actions on others (students, parents, and other professionals in the learning 

community) and who actively seeks out opportunities to grow professionally.

Course Proficiencies (Content Knowledge, Skills, Dispositions)

Knowledge and Skills

1a1 Selects goals and objectives aligned with the Tennessee academic content standards and state

 assessments.

1a4. Includes goals and objectives that emphasize higher order thinking skills appropriate to the   content area and the students.

7a1. Demonstrates knowledge of the academic discipline(s) essential to P-12 student success based

on Tennessee and specialized professional association (SPA) criteria.

7a2.Demonstrates competence I development of and application of content-specific pedagogical skills based on Tennessee and specialized professional association (SPA) criteria

7a3. Demonstrates professional dispositions while engaging in professional responsibilities related to content mastery, based on Tennessee and specialized professional association (SPA) criteria.

Dispositions

6a1. Uses effective and correct verbal and non-verbal language appropriate to the audience and models effective communication strategies through questioning , listening,  clarifying and restating.

6a2.Communicates subject matter clearly and correctly, verbally and written, in a style easily understood by stakeholders in the education community.

6a3. Uses technology appropriately and effectively in planning, investigating, and teaching, and in communication with students, parents, and others. 

The student should use course content and experiences to develop the following knowledge, skills, and dispositions:

An understanding of the concepts and skills in the following mathematics strands: counting and comparing, logic and problem solving, numeration, addition and subtraction of whole numbers, multiplication and division of whole numbers, fractions, decimals, ratio and proportion, percent, algebraic patterns, geometry, measurement, statistics and probability

An understanding of the concepts and skills in the following science standards:  Unifying concepts and processes in science, Science as inquiry, Physical science, Life science, Earth and space science, Science and technology,  Science in personal and social perspectives, History and nature of science

An understanding of the fundamental ideas of mathematics and science education: how children learn, how to involve them in doing mathematics and science successfully and with confidence, and how mathematics and science understanding is important to their future success.

An ability to develop a body of procedures, activities and techniques for teaching mathematics and science

An ability to plan developmentally appropriate mathematics and science lessons with a constructivist approach, focused on the development of concepts, understandings, reasoning, and problem solving skills.

An ability to select manipulative materials appropriate for teaching particular concepts and justify the selection

An ability to select or develop appropriate assessment procedures for use prior to and after instruction that are compatible with teaching goals and methods and that allow for multiple ways of representing knowledge

An ability to model, plan, and implement effective mathematics and science instructional strategies

An understanding of recent trends in science and mathematics education policy and goals

An understanding of the compatability between research, constructivist learning theory, and practices that promote science and mathematics literacy

An awareness of the diversity of curricular approaches available to elementary science and mathematics educators

An ability to design lessons and units that are developmentally appropriate and sensitive to the needs, values, and interests of a diverse group of students

An ability to use diagnostic observation skills, instructional strategies, and classroom management techniques to promote learning in small group or whole-class settings 

An ability to use multimedia technologies and trade books to support meaningful learning

An awareness of organizations and resources (human, environmental, and technological) that serve the professional development of elementary science and mathematics teachers

An awareness of national, state, and district standards that influence mathematics and science education

An understanding of the role of reflection in professional development and lifelong learning

The Association for Childhood Education International (ACEI), the SPA for NCATE Accreditation, states its standards for science and math education for elementary education:

2c. Science - Candidates know, understand, and use fundamental concepts in the subject matter of science – including physical, life, and earth and space sciences – as well as concepts in science and technology, science in personal and social perspectives, the history and nature of science, the unifying concepts of science, and the inquiry processes scientists use in discovery of new knowledge to build a base for scientific and technology literacy.

2d.  Mathematics – Candidates know, understand, and use the major concepts, procedures, and reasoning processes of mathematics that define number systems and number sense, geometry, measurement, statistics and probability, and algebra in order to foster student understanding and use of patterns, quantities, and spatial relationships that can represent phenomena, solve problems and manage data.

In response to 21st century needs and as part of a national effort to develop high standards for all students, national standards for science education are being developed by several science groups.  Because there is no national consensus on one set of standards, curriculum developers should be familiar with three significant programs of science standards:

· Benchmarks for Science Literacy, by the American Association for Advancement of Science (AAAS).  These standards are based on the book  Science for All Americans (Rutherford & Ahlgren, 1990)

· National Science Education Standards, by National  Research Council’s National Committee on Science Education Standards and Assessment (NCSESA)

Scope, Sequence and Coordination of Secondary School Science , a framework for high school science education (based ion National Science Education Standards) by the  National Science Teachers Association (NSTA)

The  NCTM Principles and Standards for School Mathematics will continue to generate interest in new concepts and theories in mathematics , mathematical applications, and the teaching-learning process.  This course will develop the following five areas:

1. Mathematical Content – Students will increase their knowledge of critical mathematical topics such as those identified in current literature and recent reform movements. Included will be such components as problem solving, data collection, and interpretation, patterns and relationships, probability,  and spatial sense. 

2. Mathematics Pedagogy – Students will select and use effective teaching practices appropriate for elementary mathematics instruction in an effort to create a positive and productive learning environment. Highlighted strategies will include those that focus on students’ mathematical thinking as the construction of ideas, the application of mathematics to students’ lives and the integration of mathematics with other academic disciplines.  Students will examine, explore, and evaluate instructional materials.

3. Curriculum – Students will develop a quality mathematics program that focuses on a conceptual understanding of mathematics content and that optimizes opportunities for all students to learn mathematics at a high level. 

4. Attitudes and Power – Students will be able to improve their attitudes toward mathematics, build confidence, increase their interest in the subject matter and develop the ability to nurture mathematical power in themselves and their students.

5. Collaboration - Students will improve their ability to work in a collaborative relationship with their peers, the course instructor and others while learning how to develop the same behaviors in their students.






Instructional Strategies

Lecture

Discussion

Problem Base Learning Activities

Field Experience

Field Trip

Individual Presentations

Group Discussions

Group Presentations
Expectations and General Information:

1) Academic Integrity - You are responsible for what you achieve in this class; therefore neither cheating nor plagiarism will be tolerated.  Any material taken from another work must be documented, and in no case should one represent another’s work as one’s own, this includes information received from others during examinations or submitting another’s assignments, papers, etc. as one’s own.  Students involved in collaborative research, to avoid questions of plagiarism, should exercise extreme caution.  If in doubt, students should check with the major professor.  In addition to the other possible disciplinary sanctions which may be imposed through the regular institutional procedures as a result of academic misconduct, the instructor has the authority to assign an “F” or a zero for the exercise or examination, or to assign an “F” in the course.

2) Classroom conduct – The instructor has the primary responsibility for control over classroom behavior and maintenance of academic integrity, and can order temporary removal or exclusion from the classroom of any student engaged in disruptive conduct or conduct in violation of the general rules and regulations of the institution.

3) Official Course Enrollment - Students who are not on the official class roll may not remain in class.  These students must leave class and may not return to class until they enroll in the course and their names show up on the official class roster.  Please make sure you are in the correct section.

4) Disabled Student Services – Any student who has a condition which might interfere with his/her performance in class is required to contact the office of Disabled Student Services.  This office is located in room #117 Floyd Payne Student Center.  The phone number is 963-7400.  They will provide you with a document stating what type of classroom accommodations, if any, are to be made by the instructor.  The student is to give a copy of this document to the instructor no later than the end of the second week of class.  Failure to do so will result in the instructor making no special accommodations of any kind.

5) Students are to report to class on time and stay the duration of the class session.

6) No cell phones or communication devices may be out at any time. (no texting)

7) No children will be allowed to attend any class sessions.

8) Points will be deducted for late assignments.

Grading System
The course is graded using a criterion-referenced system. Each assignment and evaluation is worth an assigned number of points and represents your mastery of concepts and/or skills in mathematics and science learning and instruction.  Points are added at the end of the semester and grades are awarded on the following basis:
	 Individual Assignments 
	Point Values

	Reflective Response Paper
	25

	Problem Base Learning Projects
	25

	Math Lesson Presentation  (Field Study) (Manipulatives)  *
	50

	Science Lesson Presentation  (Field Study) (Experiment/Project)*
	50 

	 Literature  Base Math Lesson ( must bring book to class.)*
	50

	Teacher Center Activities  *
	50

	Math Chapter Summary /Power Point Partner  *
	100

	Field Trip Summary ,Scavenger Hunt (with answers), Field Trip Note   *
	100

	Math Games- 3 games/ must bring one game to present to class

Teacher Interview –Questions/Answers/ Typed
	50

15

	Interactive Bulletin Board or Activity Board   *
	50

	Attendance and Participation
	25

	Notebook / To keep handouts.  Not graded
	10 

	It will be your responsibility to email copies to email assignments
	

	    With an asterick to each student in the class.  You will need to
	

	     Bring me a Hard Copy of all assignments.  
	

	                                                                       TOTAL POINTS
	600


	GRADING SYSTEM 
	Point Values

	          540 - 600 POINTS
	    A

	          480- 539 POINTS
	    B

	          420 –479 POINTS
	    C

	          360 –419 POINTS
	    D

	          BELOW 360 POINTS
	    F

	
	


The Course Grading Scale is as follows:

	Percentage of Points:
	Grade

	90-100%
	A

	80-90%
	B

	70-80%
	C

	60-70%
	D

	Below  60 %
	F


Additional Readings/Resources

Bresser, Rusty.  Math and Literature (Grades 4-6). Heinemann, 1996.

Burns, Marilyn.  Math and Literature (K-3).  Math Solutions Publications, 1995.

Shamos, Morris H. The Myth of Scientific Literacy.  Rutgers University Press, 1995.

Schifter, Deborah, (editor) . What’s Happening in Math Class?  Envisioning New Pracitices Through

   Teacher Narratives.  Teachers College Press, 1996.

Yager, Robert E. (editor). Science/Technology/Society as Reform in Science Education. State

   University of New York Press, 1996.

Zaslavsky,Claudia.  The Multicultural Math Classroom: Bringing in the World. Heinemann, 1995.

Esquith, Rafe.    Teach  Like Your Hair’s on Fire.  Penquin Books. 2007

Wong, Harry & Wong, Rosemary.  The First Days of School. Harry K. Wong 

Publications.  2005

Recommended Journals
Journal for Research in Mathematics Education
Journal of Elementary Science Education
Journal of Environmental Education
Journal of Research in Science Teaching
Mathematics Teaching in the Middle School
Science and Children
Science Scope
School Science and Mathematics
Teaching Children Mathematics

Recommended Websites

National Science Education Standards
http://books.nap.edu/html/nses/html/index.html
National Council of Teachers of Mathematics Standards


http://standards.nctm.org/
American Association for the Advancement of Science Benchmarks


http://www.project2061.org/tools/benchol/bolintro.htm
Tennessee State Standards


Mathematics
http://www.state.tn.us/education/ci/cistandards2001/math/cimath.htm

Science


http://www.state.tn.us/education/ci/cistandards2001/sci/ciscience.htm
Tennessee Core Curriculum

          www.tn.gov./education/curriculum.shtml
You Tube Math Elementary
          www.youtube.com/watch?v=qlswr1nvfdw   (click on math games & lessons:teaching 

   elementary math. 
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