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EDU 370


ALABAMA STATE UNIVERSITY


COLLEGE OF EDUCATION


SYLLABUS FOR

TEACHING MATHEMATICS AND SCIENCE IN EARLY CHILDHOOD EDUCATION
COURSE NUMBER:
EDU 370

COURSE DESCRIPTION:
This course is designed to introduce prospective teachers to methods and instructional materials used in the teaching/learning of mathematics and science in early childhood education. Emphasis is placed upon how the child develops logical mental structures essential in learning math and science theory to practice in teaching children ages 3-8. In addition to on-campus class sessions, participation in a laboratory experience is required.
REQUIRED:
Enrollment in Early Childhood Education Block: EDU 369, EDU 

370, EDU 371, EDU 423
CREDIT HOURS:
3 semester hours

INSTRUCTOR:
Huey-Ling Lin, Ph.D.

TELEPHONE:
229-4237

OFFICE:
217 Councill Hall

OFFICE HOURS:
As posted or by appointment

ATTENDANCE POLICY:
The student will be held responsible for adhering to University Attendance Policy.  Any student whose absences from a course exceed one and a half (1 1/2) times the number of credit hours assigned to the course will be assigned a grade of "F." Absences will count from the first day that classes begin and not from the first day the student attends.

ANY STUDENT REQUIRING ALTERNATIVE FORMATS FOR TESTING AND/OR HANDOUTS FOR THIS COURSE, OR OTHER TYPES OF ACCOMMODATIONS, DUE TO HANDICAPPING CONDITION, SHOULD ADVISE THE INSTRUCTOR WITHIN THE FIRST WEEK OF CLASSES.

PREPARED BY:

________________________________________________

Huey-Ling Lin, Ph.D.



Date


Kathleen Tyler, ECE Coordinator
APPROVED BY:
________________________________________________

Department Chair



Date
________________________________________________

Dean





Date

PURPOSE OF THE COURSE

The purpose of this course is to review the knowledge base/conceptual framework/pedagogy for curriculum planning for children from pre-kindergarten to grade three. Attention will be given to the integration of curriculum content areas including language arts, social studies, mathematics, and science. An application of the knowledge base concepts will be emphasized, as students will participate in a laboratory experience. Students will review safety needs of children P-3 and apply those to all contexts of learning.
METHODOLOGY

The format for EDU 370 will include the following methods: lectures, discussions, oral reporting, microteaching, audio-visual materials, individual projects, field observations and participation.

COURSE REQUIREMENTS

Laboratory experience: The student will participate in a minimum of 6 hours in an assigned early childhood setting. The student is responsible for obtaining, completing, and submitting the application for the laboratory placement, and submitting the completed evaluation form to the field placement office, Councill Hall, Room 235.

REQUIRED TEXTBOOK

Constance, K. (2000). Young children reinvent arithmetic. Teachers College Press.

INSTRUCTIONAL OBJECTIVES

I. 
The student will demonstrate an understanding of knowledge base theoretical and developmental perspectives and application strategies in teaching math and science.


A.  The student will summarize and present orally two examples of research studies using the cognitive developmental theory as a knowledge base for children’s acquisition of math and science concepts.

B.
The student will select and present orally two topics in science and in math and identify the major conceptual base linking content to be introduced. 


C.
The student will construct at least ten different math games appropriate for preschool-kindergarten children as recommended in Kamii’s preschool and first grade texts. Games selected must include a wide range of mathematical and science concepts. Materials for each game should be sufficient for at least four children to play. No commercial games are accepted.

II. 
The student will demonstrate the ability to establish curriculum goals and objectives using the state courses of study applicable to the teaching field(s) and textbooks currently used in the schools to plan and teach.


A.
Develop three lesson plans from the following content areas: (1) number concepts, number systems, number theory; (2) geometry, spatial sense, measurement; (3) patterns, functions, algebra; (4) discrete mathematics, probability, statistics.

B. Develop two lesson plans from the following content areas: (1) earth,           (2) space, (3) physical, and (4) life science. 
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SCIENCE: Before the course is satisfactorily completed, the student will:

A.  Develop science curriculum for young children; 

B. Relate and integrate science to the other curricular areas;

C. Relate science content for young children to Piaget’s developmental stages;

D. Demonstrate ability to assess young children’s development in the area of science; resources done by the Alabama Course of Study.
E. Demonstrate ability to plan a science program for young children based on developmental science goals and objectives utilizing Alabama Course of Study.
F. Demonstrate his/her knowledge of the components of scientific inquiry and foster a “hands-on” approach for young children;

G. Demonstrate his/her ability to plan appropriately within various science areas: e.g., learning through the senses, shapes and sizes, environmental education, ecology, outdoor education;

H. Demonstrate his/her ability to make sound evaluative comparisons among various science programs currently available for young children; 

I. Demonstrate increased awareness of how regular classroom materials can foster children’s progress in science;

J. Demonstrate increased awareness of currently available free and inexpensive science materials;

K. Demonstrate increased knowledge about current commercially available science materials and publications.

MATHEMATICS: Before the course is satisfactorily completed, the student will:

A. Develop mathematics concepts developmentally appropriate beginning with for young children;

B. Differentiate between arithmetic and manipulative mathematics for young children. Give examples for developing logical structures;
C. Integrate mathematics to the other curricular areas; 

D. Demonstrate mathematics for young children linked to Piaget’s developmental stages completing 5 learning plans in Alabama State;
E. Demonstrate ability to assess and evaluate young children’s development in the area of mathematics; demonstrate reverse ability of thoughts one-to-one correspondence transitivity;
F. Demonstrate ability to plan a mathematics program for young children based on development of mathematics goals and objectives in relation to counting—addition and subtraction as one operation, not two;

G. Demonstrate his/her ability to plan appropriately for various mathematics skill areas  (from Alabama Course of Study); prerequisites to Course of Study out  for concept of number;
H. Demonstrate his/her ability to make sound evaluative comparisons among various mathematics programs and materials for young children currently available;

I. Demonstrate increased awareness of how regular classroom materials can foster children’s progress in mathematics; how classification – seriation.
J. Demonstrate increased awareness of currently available free and inexpensive mathematics materials; 

Demonstrate increased knowledgeable about current commercially available mathematics materials and publications;
K.
Demonstrate the role that quantification plays in out-of-school experiences.
RELATIONSHIP TO CONCEPTUAL FRMEWORK

Collaboration and interaction on the basis of each student’s comprehensive analysis of past and present preparation and experience, using a Pro-Forma Inventory will represent the possibilities of students developing proficiencies.  Emphasis will be on emerging needs and goals evolving achievement of proficiency with greater effectiveness as advocates for children, families and early childhood professionals.

STATE OF ALABAMA STANDARDS ADDRESSED IN THIS COURSE

Provide the pre-service teachers with the following knowledge and ability:

(a)-1. Knowledge of:

(iii) How to stimulate critical thinking and problem solving.

(v) How to help students become self-motivated.



(a)-2. Ability to:

(i) Incorporate students’ misconceptions ideas and experiences as a basis for planning

instructional activities and use students’ inquisitiveness to develop inquiry, problem

solving, and critical and creative thinking skills.

(ii) Use motivational strategies to promote student learning and increase student self esteem


      (c)-1. Knowledge of:

(i) The state course(s) of study applicable to development and how his/her teaching field(s) relates to other teaching fields.

(ii) How to plan instruction based on curriculum goals/objectives and students’ experiences emphasizing content:
(iii) Advantages and limitations associated with various instructional strategies.

      (c)-2. Ability to:

(i) Establish curriculum goals and objectives that use the state course(s) of study applicable to his/her teaching field(s) and textbooks currently used in the schools to plan and teach content:
(ii) Plan learning opportunities appropriate for students learning styles, including interdisciplinary instruction. 

(iii) Evaluate, select, and integrate a variety of strategies such as cooperative learning, discussion, discovery, problem-based learning, and direct instruction in teaching content in science and math.
NEW TECHNOLOGY STANDARDS

New Technology Standards addressed in this course include:

Provide the pre-service teachers with ability to center lessons and units that use appropriate and effective practices in teaching and learning with technology.
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This course responds to the following INTASC standards:

Standard 1
Content Areas
Standard 2
Student Learning

Standard 3
Diverse Learners

Standard 4
Instructional Strategies

Standard 5
Learning Environment

Standard 6
Communication

Standard 7
Planning Instruction

Standard 8
Assessment

Standard 9
Reflection and Professional Development

NAEYC PPROGRAM STANDARDS

This course responds to the following NAEYC standards:

Standard 2
Curriculum Development and Implementation

2.1 Use and implement developmentally appropriate curriculum and instructional practices based on knowledge of individual children, the community, and curriculum goals and content.

2.2 Use individual and group guidance and problem-solving techniques to develop positive and supportive relationships with children, to encourage positive social interaction among children, to promote positive strategies of conflict resolution and to develop personal self-control, self-motivation, and self-esteem.

Standard 4
Assessment and Evaluation

4.1 Use informal and formal assessment strategies to plan and individualize curriculum and teaching practices.

ASSESSMENT AND EDUCATION OUTCOME

To pass an objective student must earn 70% of possible points for the objective. 

Objective I. A and I. B Reading Response Rubrics

Objective I. A and I. B will be evaluated on: 

Identification of concepts -- 1 point

Identification of appropriate procedures -- 2 points

Identification of curriculum integration -- 1 point

Oral presentation -- 1 point

Each example on topic =- 8 points (Two examples, two topics required = 20 Total points)

The rubric below provides you with some criteria by which the first task was evaluated. 

	Category
	2 points
	1 point
	0 point

	Identification of concepts in math and science
	
	Key concepts (content in math and science) are thoroughly identified, defined and described.
	Few key concepts are identified, defined, and described. Has factual inaccuracies.

	Appropriate procedures
	Student is able to develop activities that involved teaching content concepts and skills in math and science. 
	
	The activities and concepts needing to be taught are not related. 

	Curriculum integration of math and science content
	
	All ideas are expressed in a way that provides evidence of the student’s knowledge content in science and math reasoning processes regarding effective application of content curriculum integration to teaching young children.
	Most ideas are not clearly expressed and there is no evidence of knowledge and reasoning process regarding application of curriculum integration to teaching young children.

	Oral presentation
	
	Student is completely prepared and has obviously rehearsed.
	Student does not seem at all prepared to present.

	Provide activities in math and science during your oral presentation. (5 points/each activity)
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Objective I. C Math Games Evaluation Rubric

Objective I. C will be evaluated on: 

Appropriateness of game to age level -- 1 point

Construction quality -- 1 point

Effectiveness of math concept presentation -- 1 point 

Each example on topic =- 3 points (Ten examples required = 30 Total points)

	Category
	1
	0.5
	0

	Age appropriate
	All information made for the game is age appropriate.
	All information made for the game is partly age appropriate.
	All information made for the game is not age appropriate.

	Construction quality
	You put a lot of thought into making the game interesting and fun to play as shown by game pieces and/or game board.

Rules were written clearly enough that all could easily participate.

Contrasting colors and at least 3 original graphics were used to give the game visual appeal.
	You tried to make the game interesting and fun, but some of the things made it harder to understand/enjoy the game.

Rules were written, but people had some difficulty figuring out the game. 

Contrasting colors and “borrowed” graphics were used to give the game visual appeal.
	Little thought was put into making the game interesting or fun.

The rules were not written.

Little or no color or fewer than 3 graphics were included.

	Purposes of the game
	Well written. 

Purposes of the game strongly supported learning objective.
	Understandable.

Purposes of the game partly supported learning objective
	Unclear.

Purposes of the game did not support learning objective.


Objective II – Lesson Plan Rubric

Objective II. A and B will be evaluated based upon the quality, clarity and completeness of: 

Goal(s) statement(s), Concept(s) to be developed, Teaching objective(s), Learning/developmental outcome(s), Procedure(s), Assessment and evaluation procedures, Enrichment/follow up, Reflection, Guidelines, Consideration of prior learning and experiences needed to accomplish the desired outcome, Identification of importance of planned activity for children at that age, Vocabulary/terminology needed in the lesson plan

Points possible for each lesson plan = 10. (Five lesson plans required = 50 Total points)

	Level
	Competency Evaluation Guide - Each Lesson Plan

	5
	· Demonstrate knowledge of advanced understanding of growth and development goals.

· Clear and concise communication, plan carefully worded to communicate a breadth of knowledge, especially in content, discussion of goals, objectives, and evaluation.

· All areas of the lesson plan show thoughtful consideration and planning. The plan presents as a whole concept. A clear connection to the philosophy and educational purpose of the program is evident.

· Written lesson plan is professional, well-organized, shows grasp of proper writing mechanics, skillfully uses format to present as a professional communication.

	4
	· Lesson Plan shows good understanding of growth and development goals.

· Communication is good; plan's component areas are well described and show a depth of understanding.

· One or more lesson plan component is presented in a limited fashion. Some problems are evident with philosophy, educational purpose or unity of curriculum integration.

· Good written lesson plan presentation, well organized, easy to follow, shows adequate grasp of proper writing mechanics, uses format to support communication.

	3
	· Plan appropriate for age and maturity of the target children.

· Communication is adequate; plan's component areas are described and show connection to development without elaboration.

· All components of the lesson plan are included; some may not be fully discussed (philosophy, purpose, goals, curriculum integration, evaluation).

· Written lesson plan is appropriate, supports clear communication, mostly shows proper writing mechanics, format may be in paragraph form; full sentences.

	2
	· Plan shows emerging understanding of child growth and development.

· Many components of the lesson plan are included; some have been left out.

· Plan focuses heavily on a list of materials, less discussion of philosophy, purpose, goals, curriculum integration, evaluation.

· Written lesson plan is marginal, unclear communication, inappropriate use of language and writing mechanics, format detracts from communication.

	1
	· Plan shows beginning understanding of child growth and development.

· Communication is unfocused, ideas are scattered and vague, discussion is limited or is not developed.

· Not all plan components are included, minimal or no listing of philosophy, purpose, goals, curriculum integration, evaluation.

· Written lesson plan displays inappropriate use of language and writing mechanics, format detracts from communication.


MINIMUM STANDARDS

To earn an A, student must pass both objectives and earn a total 91 to 100 points.

To earn a B, student must pass both objectives and earn a total of 80 to 90 points.

To earn a C, student must pass both objectives and earn a total of 70 to 79 points.

To earn a D, student must pass one of two objectives and earn a total of 60-69 points.

To earn an F, student must fail to achieve a grade of D or higher.

