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	Course Title:
	Methods of Teaching Elementary Science

	Course Number:
	EDUC 382

	Course Schedule:
	Thursday evening 5:20 -8:00 

	Course Location:
	Belle Hall Rm # 107

	Instructor’s Name:
	Dr. Protima Roy

	Contact Information:
	Phone: 417-873-7264
Email: proy@drury.edu
Office hours: mwf  10:00-11:00, tth  4:00-5:00

	Required Text/Materials
	Martin, R., Sexton C., & Gerlovich, J. (2001).  Teaching science for all children.  (4th ed.) Boston:  Allyn and Bacon.

	Electronic Resources:
	

	Course Description
	Students will be introduced to the basic principles and instructional strategies of science education at the elementary school level. Emphases include relating science Instruction to the cognitive and affective development of children; understanding and implementing inquiry techniques; implementing didactic techniques; planning instruction to include both the process and content of science; 


	
	integration of science with other curricular area; demonstrating a personal knowledge and understanding of the major concepts in elementary science; identifying resources for experiential activities; and understanding Gardner’s Multiple Intelligence Theory, particularly the Naturalist Intelligence.

	Course Objectives
	MOSTEP Standard
	Project/assignment

	Use different process skills in teaching science.
	1.2.1.1 , knows the discipline applicable to the certification area, 1.2.1.4 , engages students in the methods of inquiry used in the discipline
	Hands-on activities using process skills.

	Use developmentally appropriate hands-on activities leading to meaningful learning.
	1.2.2.1 , knows and identifies child/adolescent development.

1.2.2.4 , knows theories of learning.
1.2.5.2 , engages students in active learning that promotes the development of critical thinking, problem solving, and performance capabilities.
	Selecting appropriate hands-on activities for diverse group of students.

	Implement Missouri’s curriculum goals, Show-Me Standards and National Science Education Standards.
	1.2.4.1 , selects and creates learning experiences that are appropriate for curriculum goals, relevant to learners, and based upon principles of effective instruction (e.g., encourages exploration and problem solving, building new skills from those previously acquired).
	Presentations and Leaf album

	Implement safety procedures.
	1.2.6.2 , manages time, space, transitions, and activities effectively.
	Creating a concept map on safety rules, and appropriately implementing safety rules during experiments.

	Use computer, interactive video, and other audio visual aids appropriately.
	1.2.7.4 , uses a variety of media communication tools.
	Using different media appropriately.

	Analyze and reflect recent research information published in journal articles. 
	1.2.9.2. , uses resources available for professional development.
	Reflecting on two journal articles.

	Solve problems by integrating biological, earth, physical sciences, and mathematics.
	1.2.1.5 , creates interdisciplinary learning.
	Presenting a mini-lesson based on one journal article.

	Teach a science concept using inquiry, cooperative learning, lecture, and discussion methods.
	1.2.1.2 , presents the subject matter in multiple ways.

1.2.1.3 , uses students’ prior knowledge.

1.2.1.4 , engages students in the methods of inquiry used in the discipline.

1.2.1.5 , ; creates interdisciplinary learning.

1.2.4.2 , creates lessons and activities that recognize individual needs of diverse learners and variations in learning styles and performance.

1.2.5.1 , selects alternative teaching strategies, materials, and technology to achieve multiple instructional purposes and to meet student needs.
1.2.6.1 , knows motivation theories and behavior management strategies and techniques.

1.2.6.2 , manages time, space, transitions, and activities effectively.
	Lesson presentation.

	Integrate science with language arts, use language arts to reflect and think critically regarding the experimental results.
	1.2.1.4 , engages students in the methods o inquiry used in the discipline; creates interdisciplinary learning.


	Lesson

	Formulate different kinds of questions encouraging problem solving and critical thinking abilities and use them appropriately.
	1.2.7.2 , demonstrates sensitivity to cultural, gender, intellectual, and physical ability differences in classroom communication and in responses to students’ communications.

1.2.7.3 , supports and expands learner expression in speaking, writing, listening, and other media.
	Helping students at Pipkin to do their Science fair project and judging Science fair at St. Agnes elementary school or OSEF (Ozark Science and Engineering Fair) at SMSU.

	Conduct experiments using different process skills and investigate a problem for the Science Fair, present and reflect.
	1.2.1.1 , knows the discipline applicable to the certification area.

1.2.4.1 , selects and creates learning experiences that are appropriate for curriculum goals, relevant to learners, and based upon principles of effective instruction (e.g., encourages exploration and problem solving, building new skills from those previously acquired).

1.2.9.1 , applies a variety of self-assessment and problem-solving strategies for reflecting on practices, their influences on students’ growth and learning, and the complex interactions between them.
	Science fair

	Appreciate historical perspectives and multicultural contributions in science education.
	1.2.3.4 , connects instruction to students’ prior experiences and family, culture, and community.

1.2.7.2 , demonstrates sensitivity to cultural, gender, intellectual, and physical ability differences in classroom communication and in responses to students’ communications.
	Working with inner city students, selecting a journal article showing multicultural contributions.

	Understand interrelationships between science and technology, and the impact of technology on the society.
	1.2.1.1 , knows the discipline applicable to the certification area.

1.2.9.3 , practices professional ethical standards.
	Class discussion

	List career choices requiring science.
	1.2.1.1 , knows the discipline applicable to the certification area.
	Class discussion

	Plan an interdisciplinary lesson, create an appropriate learning environment, teach, reflect and assess. 
	1.2.1.1 , knows the discipline applicable to the certification area.

1.2.1.2 , presents the subject matter in multiple ways.

1.2.1.4 , engages students in the methods of inquiry used in the discipline
1.2.1.5 , creates interdisciplinary learning.

1.2.3.4 , connects instruction to students’ prior experiences and family, culture, and community.

1.2.4.2 , creates lessons and activities that recognize individual needs of diverse learners and variations in learning styles and performance.

1.2.5.1 , selects alternative teaching strategies, materials, and technology to achieve multiple instructional purposes and to meet student needs.

1.2.6.1 , knows motivation theories and behavior management strategies and techniques.

1.2.6.2 , manages time, space, transitions, and activities effectively.

1.2.7.1 , models effective verbal/non-verbal communication skills.

1.2.7.3 , supports and expands learner expression in speaking, writing, listening, and other media.

1.2.7.4 , uses a variety of media communication tools.

1.2.8.1 , employs a variety of formal and informal assessment techniques (e.g., observation, portfolios of student work, teacher-made tests, performance tasks, projects, student self-assessments, authentic assessments, and standardized tests) to enhance and monitor her or his knowledge of learning, to evaluate student progress and performances, and to modify instructional approaches and learning strategies.

1.2.9.1 , applies a variety of self-assessment and problem-solving strategies for reflecting on practices, their influences on students’ growth and learning, and the complex interactions between them.
	Creating a long lesson, presenting and reflecting.


	Course Calendar
	See the attachment


	Weighting of Assignments
	See under assignments

	Grading Scale
	90-100% = A ,  80-89% = B ,  70-79% = C

	Grade Criteria
	See under assignments

	Attendance
	Attendance is required. There is no class-cut system at Drury. Students are expected to attend all classes and laboratory periods for which they are enrolled. An absence is an individual matter between student and instructor. Students are directly responsible to instructors for class attendance and for work missed during an absence for any cause.]


	Assignments
	See under assignments


	Cell phones and pagers
	Prior to the start of class, please turn your cell phones and/ or pages off, or to silent mode, to avoid unnecessary classroom disruptions.


	Course Standards
	Drury University maintains the highest standard for academic honesty and trusts that each student will perform ethically and professionally when preparing required work for this course.  Each assignment must represent the student’s original work, even for work designated as group work.  Although Drury encourages collaboration between students, and faculty, in the sharing of ideas and experiences, individual work needs to represent the student’s original thought and be distinguishably different from other students work.  


	Academic Honesty
	Academic dishonesty undermines the values of Drury University as well as the educational endeavor. Dishonesty and theft of any kind are not to be tolerated, but the act of cheating in academic work is detrimental to the educational process and ultimately cheats both the student involved and the entire community of scholars.  All instances of academic dishonesty will be reported to the dean of the college.  Please refer to the CGCS catalog for more thorough review of the university’s academic dishonesty policy.  Plagiarism, either on assignments or on the test will not be tolerated.  A zero point will be given for the assignment or the test, if caught.


	Written Work
	All papers are to be college level papers: typed, spell‑checked and grammar checked, well written with a logical flow of thought.


	Late Work
	Assignments will not be accepted after the due date without a valid reason.

	Participation
	Absence from class may result in the loss of participation points.  Much of the learning that occurs during this course happens in the classroom.  If you are absent, for whatever reason, you lose the benefit of sharing of knowledge by the faculty and other students.  Additionally, the class loses the benefit of the sharing your knowledge and experience; thus, the learning experience is diminished and will be reflected in your grade.


	Special Needs
	Drury University is committed to providing a hospitable environment to academically qualified students with disabilities and to complying fully with Section 504 of the Rehabilitation Act and the Americans with Disabilities Act.  Accommodations will be determined, based on documentation, and communicated to faculty each semester by the College of Graduate an Continuing Studies, with the consent of the student. The dean of the College of Graduate and Continuing Studies is the first person to be contacted by a student requesting a review of accommodations or services. Services for students with disabilities enrolled in Continuing Studies are coordinated by Teresa Montgomery in academic advising. To begin the process of planning for success, students are encouraged to present appropriate and current documentation well in advance of their first semester of classes.  The instructor can not make any accommodates unless directed to do by the university.




	Assignments
	DETAILED DESCRIPTIONS OF DIFFERENT ASSIGNMENTS AND DUE DATES:


Specifically, the following topics will be covered in this course:

UNIT 1


Lecture, demonstration, and hands-on activities will focus on:

1. How to teach science using the following process skills:

a. Observing

e.  Interpreting

b. Measuring

f.   Predicting

c. Classifying

g.  Hypothesizing

d. Communicating
h.  Experimenting

2. How to relate Science skills with Reading skills.

3. How to help learners to inquire and construct scientific meaning.

4. How to use inquiry in the classroom.

5. How to implement National Science Education Standard and Missouri's Show-Me Standards.

6. What is Science?
READING ASSIGNMENT: Ch. 1 

UNIT 2


Lectures, hands-on and cooperative learning activities will focus on:

1. How children learn science.

2. Different parts of the human brain and their function.

3. How to teach elementary school science to a diverse group of students.

4. How to involve parents in teaching science.

5. How to deal with misconception.

6. How to use 4E learning cycle.

7. How to use the following teaching methods efficiently:

a. Inquiry (Inductive)

b. Discussion

c. Lectures (Deductive)

d. Cooperative learning

e. Demonstration

f. Constructivist’s model

READING ASSIGNMENT: Ch. 2, Ch. 3, Ch. 4 and Ch. 5

UNIT 3

Lecture, class discussion, cooperative learning activities and peer tutoring will focus on:

1. How to integrate science with other subjects.

2. How to incorporate developmentally appropriate hands-on activities in a science lesson.  (Open-ended sample investigations for exploration and discovery.  Approximately 15 different hands-on activities will be covered in the course.)

3. How to promote scientific literacy

4. Careers related to Science

5. How to involve parents in teaching science at home.

READING ASSIGNMENT: Ch. 6

UNIT 4


Lectures, class discussion, demonstration, and computer search will focus on:

1. How to plan a science unit based on goals/objectives

2. How to plan a lesson based on objectives

3. How to write an achievement test and other assessment instruments based on objectives

4. How to develop different questions.

5. How to develop a concept map

6. How to manage student behavior

7. How to implement safety rules in a science classroom

8. How to implement Missouri’s Show-Me Standards in teaching science

9. How to make portfolio

READING ASSIGNMENT: Ch. 5, Ch. 7 and 9

UNIT 5

Lectures, cooperative learning activities, judging elementary science fair projects and class discussion will focus on:

1. How to make a learning center

2. How to help students create a science fair project

3. How to judge a science fair

4. How to arrange and manage complementary experiences

5. Multicultural Science Instruction

6. Universal Problems of Science, Technology, and Society

7. Integrating Science with other subjects.

READING ASSIGNMENT: Ch. 8 and Ch. 9

UNIT 6


Lectures and class discussion will focus on:

1. How to use different resources to teach science.

a. Reading materials

b. Non-reading inexpensive materials for hands-on activities and demonstration

c. Using computers to teach science

READING ASSIGNMENT: Ch. 10 and 11

EVALUATION/ASSIGNMENT:

1. Reading recent journal articles:  Students are required to select   recent research findings in two journal articles, read, write a brief summary with citation (APA), and reflection.  For writing the summary use the describe, analyze and reflect format. Out of two journal articles, students are required to select one, create a mini-lesson and present in class.  One article should be selected showing “multicultural contribution in science education,” and another should show how to integrate science with other subjects.  (Use the journal titled Science and Children. The Journal summaries must be in APA form and style.  See class handout/example.)  

Value: 30 points  (20 points for the mini – lesson (see the rubric), 10 points for 2 journal summaries)


Presentation dates: April 14

Written article due date: April 14 (the original article should be attached with the summary)
 2.  Hands-on activities:
Students will be involved in doing several hands-on activities in cooperative groups.  They are required to carry out each of the investigations ands submit the data to the instructor on the same day in class.

Each of the investigations is worth 5 points.

 3.  Visit to the Science Fair:
Students are required to visit/judge the Science Fair at St. Agnes/Regional elementary school and write a report.  This activity will only be done during the spring semester.  Your report should have a brief description of a: your observation, b: interaction with the students, c: analysis, and d: reflection.  The date will be given by the St. Agnes Elementary School (Regional science fair to be held at SMSU Campus on April 7).


Value: 20 points
4.
Visit to Pipkin

Students are required to visit Pipkin Middle School and help students make Science Fair projects.  Total visit 3 times and write a brief


reflection using reflective cycle.  Dates will be given by the school.


Value = 30 pts. (10 points for each visit)

5.
Campus field trip:  Students are required to collect 10 different types of leaves and make an album with a brief description of each leaf and the tree.  Students need to collect fruits/flowers if they are available and a small branch.  Each leaf should be spread properly for identification.  Characteristics of each leaf and usage (value to human and value to wildlife) of the tree should be included in the description.  The following 10 leaves must be collected by all students; Maple, Oak, Dogwood, Hawthorn, Locust, Holly, Birch, Sweetgum, Walnut, and Redbud.

(One of the purposes of the project is to help teachers know how to develop the leaf album project in their own classroom.  A second purpose is to help students gain a better knowledge of botany and the Missouri Show-Me Standards.)

Grading for the Leaf Album (Fall Semester Only)
1. Spreading each leaf neatly with the stem showing leaf arrangements,

fruits/flowers, attaching each leaf on the album, identifying, and arranging it well.  (20 pts.)

2. Pertinent information including different characteristics (typed), and    

special benefits to man and wildlife.  (20 pts.)

3. Creativity, neatly done cover, pictures of fruits/flowers or drawings, 

ability to integrate science with language art skills and fine art skills.  (10 pts.)

Value:  50 points

Starting Date:  April 7

Due Date:  May 12

4.  Science Fair Project



     a)  Students are required to select a problem,           and create a science fair project.  Detailed description and rubric will be given in class.  

After observing/judging science fair projects at St. Agnes/SMSU (Ozark Science & Engineering Fair) and helping students at Pipkin for their projects, students will be ready to select a researchable problem, conduct an experiment using different process skills.  They are to write their hypotheses, set up the experiment to test each hypothesis, observe for at least 10 times, record the data properly, use computer to draw graphs, submit the written report, create a board and present it in class.  This activity is designed to measure problem solving strategy, critical and logical thinking processes.  A guided inquiry method will be used for this activity.  This culminating activity will help students to integrate different process skills learned in Unit #1 and Show-Me Standards.  The display board, experimental set up and the written report should be brought on the due date.  Before your presentation you are required to write a reflection in class.*

*  your reflection should answer the following questions:

1.)  What I did best on this assignment was:_____________________

2.)  What I need to improve on is:_______________________
3.)  What I learned from this assignment is:_______________________

4.)  List Show-Me standards related to your project:
_________________________

5.)  Additional thoughts/comments ____________________________________________________


Please see the attached rubric for the assessment   of this project.

For more information on OSEF, contact Michelle Norgren @ smsu.edu (417–926–4105) or www.K12sceince.smsu.edu/OSEF

                                                                April 6 or 7


      Value = 100 pts.

                              Starting Date:  April 7


      Due Date:  May 2
5.  Lesson Plan:  Students are required to draw a topic, prepare a lesson and present that in the class.  For the lesson plan, students need to consult with the instructor, use curriculum resources in the Olin Library and computer resources after drawing the topic.  The lesson presentation will be video taped.  The instructor will discuss the presentation individually.  The written lesson plan should include the following:

a) Appropriate grade level

b) Materials needed

c) Objective

OBJECTIVES SHOULD BE RELATED TO SHOW-ME STANDARDS 

d) Engaging students in learning

e) Instructional Input

f) Modeling

g) Checking for understanding

h) Guided practice (hand-out should be included)

i) Independent practice (plan should be included)

j) Closure (a set of critical thinking questions should be written and attached)

k) Evaluation (a short test based on objectives should be attached with the lesson)

l) Must have some developmentally appropriate hands-on activities

m) Self assessment (reflection)

*see the attached assessment rubric
Value:
Presentation = 30 points

Writing = 20 points

Presentation dates:  April 21, 28, May 5

Written Plan due date:  April 28

7.  Comprehensive Written Test:
Written test will cover the materials that will be discussed in the class, learned by cooperative techniques, and the reading assignment.

Value: 50 pts.

Date: May 12




	Instructor’s Biography
	Dr. Protima Roy, professor of education, has been teaching at Drury University since 1975.  She received her B.S. degree with honors in 1965 and her M.S. degree in 1968 from Presidency College, Calcutta University, India.  She received a Ph.D. degree in science education in 1974 from the University of Florida at Gainesville.


Dr. Roy participated in the British Science Education workshop at Manchester Polytechnic in the summer of 1977.  She attended a workshop on Early Childhood Education in Norway, Sweden and Denmark, in the summer of 1980.  Dr. Roy spent her sabbatical in 1981 as a visiting research professor at Cornell University, and worked with Professor Joseph D. Novak.  She completed a Summer Institute on moral and Civic Education sponsored by Professor Lawrence Kohlberg and his colleagues at Harvard University in 1984.  She attended a Summer Institute sponsored by NSF at Syracuse University in 1991.  She participated in the sixth International Conference on Thinking in the summer of 1994 at the Massachusetts Institute of Technology.  Dr. Roy completed a two-part (1998, 1999) Leadership Development Program sponsored by Dr. James P. Comer and his colleagues at Yale University.  In 2003, she attended a workshop on Connecting the Mind, Brain and Education, at Harvard Graduate School of Education.


Dr. Roy taught at a laboratory school in Florida, St. Agnes elementary school in Springfield, Missouri and Hem Sheela Model School, in India.


Dr. Roy has published several papers in refereed journals, made several presentations at meetings of different international and national organizations.  She has actively involved several undergraduate and graduate students in research activities.  Some of the students made presentations in scientific meetings along with her.  


She received the Faculty Research and Creative Activities Grant in 1979 from Drury University.  She is the recipient of Drury University Faculty award for Scholarship in 1995.  She was also awarded an Eisenhower grant in the fall of 1994 to train secondary science teachers in water quality monitoring techniques.  In 2001, she received a CIC/NSF grant titled “Education Reform: A Developmental Partnership Between Public Schools and Drury University”.  As a part of this project, several undergraduate science majors worked with students from Pipkin Middle School and Central High School.


She has accompanied a group of Drury students for cross-cultural tours to Asian countries 18 times.  In 2004, she designed a model and coordinated a course titled “Teaching in India”.  She is the faculty sponsor for Kappa Delta Pi, an international honor society in education.  She acted as a Ph.D. examiner of Calcutta University, India.  Dr. Roy is also the Vice-president of the Hem Sheela Model School built in Durgapur, India, by her husband Rabindra N. Roy.
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