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Instructor Information

Instructor: Ann M. L. Cavallo, Ph.D., Professor of Science Education
Office: Science Hall, Room 322L
Office Hours: By appointment only
Phone: 817-272-0529
Fax: 817-272-2618
Mailbox: 322 Science Hall
Email: cavallo@uta.edu
Learning Outcomes
	The general structure of this course engages students in active, inquiry-based experiences that serve the purposes of a) learning to use research-based, proven science and mathematics teaching practices according to state and national standards and b) translating science and mathematics concepts into meaningful learning experiences and readily usable curricula for K-12 students. The specific goals of this course are as follows.

1. To gain understanding of the nature of science, the purpose of education, and the nature of learners to help students learn in ways consistent with these research-based foundations of teaching and learning science and mathematics.

2. To gain understanding of the unique qualities of students in terms of intellectual and social development, so we may be better prepared to accommodate to their learning needs.

3. To develop in-depth knowledge of the theoretical underpinnings and practical implementation of the inquiry model known as the learning cycle as directed by our National Standards and Texas Essential Knowledge and Skills Standards (TEKS) in preparing high quality teaching and learning experiences for students.

4. To gain experience in critically analyzing science and mathematics content, lessons and curricula, and education literature (research articles, practitioner articles, Internet sites), for the selection and/or modification of appropriate and meaningful learning experiences for students.

5. To construct and present original standards-based, inquiry-based  curricula (learning cycle – 3 phase or 5-E) for students based on science and mathematics activities abstracted from various sources including texts, laboratory books, and the Internet; and in these lessons, effectively incorporate attention to diversity, authentic assessments, children’s intellectual, social and emotional development, integration with other school subjects, and technology. 
6. To practice-teach, critique, reflect upon, and revise originally developed inquiry-based, standards-based curricula for K-12 students for the improvement of teaching effectiveness. 

7. To become familiar with national and state science and mathematics associations as well as research and teaching resources in science and mathematics education to begin developing a foundation for continued professional growth and enhancement.


Conceptual Framework

	The work of the College of Education is grounded in constructivism as a theory of teaching and learning and is done in a spirit of expectation that all involved in the College of Education, whether candidate, faculty or administrator, will hold the following as important:  Excellence, Student-Centered Environments, Research, Collaboration, Diversity, Technology, Field Experiences and Life-Long Learning.

Partners for the Future serves as the theme of the College of Education and epitomizes the understanding that it takes a village of partners to insure the future of education for all.


Course Information

	Course Title: 
	Curriculum Design, Implementation, and Evaluation

Science and Mathematics Education

	Course Number:
	EDUC 5305

	Semester:
	Academic Partnership Cohort

	Course Location and Time:
	Online


Catalog Description

	EDUC 5305. CURRICULUM DESIGN An examination of theory and research in curriculum development, implementation, and evaluation. Emphasis on current trends in the content area of science and mathematics, namely inquiry-based teaching and learning and connections to state and national standards in science and mathematics.


Textbook(s) and Materials

Note: Texts can be ordered online; try your favorite distributor (e.g., Amazon.com or Barnes & Noble) or the UTA Bookstore: 
Required Textbook:

Marek, E. A., & Cavallo, A. M. L. (1997). The Learning Cycle: Elementary School Science and Beyond. Portsmouth, NH: Heinemann.

Supplemental Web Sources: 

National Research Council (1996). National Science Education Standards. Washington, DC: National Academy Press. http://www.nap.edu/books/0309053269/html/index.html
National Council of Teachers of Mathematics (2004) Principles and Standards for School Mathematics.. Reston, VA: NCTM. http://standards.nctm.org/document/appendix/numb.htm 

National Science Teachers Association. Washington, DC: NSTA. http://www.nsta.org
National Council of Teachers of Mathematics. Reston, VA: NCTM. http://www.nctm.org/  
Texas Essential Knowledge and Skills (TEKS), Science. Texas Education Agency, 2006. Subchapter A (elementary school): http://www.tea.state.tx.us/rules/tac/chapter112/ch112a.html, and Subchapter B (middle school): http://www.tea.state.tx.us/rules/tac/chapter112/ch112b.html 
Texas Essential Knowledge and Skills for Mathematics (TEKS), Math. Texas Education Agency, 2006. Subchapter A (elementary school): http://ritter.tea.state.tx.us/rules/tac/chapter111/ch111a.html and Subchapter B (middle school): http://ritter.tea.state.tx.us/rules/tac/chapter111/ch111b.html
Course Prerequisites
	There are no prerequisites for this course.


Grades
	Students in this course will engage in and complete three distinct assessment activities that will be used to measure the attainment of course concepts. These assessment activities are Assignments, Discussions, and Reflections. An overview of these assessment activities are presented below. Detailed instructions and scoring rubrics for all assignments are included in the module for that assessment activity. The summary of grade distribution for assignments, discussions and reflections is as follows:

Assignments:  
75%

Discussions:    
15%

Reflections:      
10%

Total Grade:
100%


Grade Calculation

	The points earned will be transformed to percentages/100. The grading system as per UTA policy is as follows.

A = 90 – 100

B = 80 – 89

C = 70 – 79

D = 60 – 69

F = Below 60


Policies
	Class Attendance and Assignments. As this course is online it is expected that all students will access the learning modules as required and complete assignments, discussions, and reflections as directed in the module. Assignments are to be completed and submitted by the posted deadline.
Drop Policy. If you choose to withdraw from the course for any reason, you must follow University procedures. It is your responsibility to execute these procedures correctly and within the deadlines.

Student Expectations. This course is designed to engage students in active learning toward enhancing the knowledge and skills of science, math and pedagogy as would be expected for graduate level expertise. Full participation in course modules, assignments, discussions, reflections and inquiry investigations is expected and required.


Americans with Disabilities Act (ADA)

	The University of Texas at Arlington is on record as being committed to both the spirit and letter of federal equal opportunity legislation; reference Public Law 92-112 - The Rehabilitation Act of 1973 as amended.  As a faculty member, I am required by law to provide "reasonable accommodation" to students with disabilities, so as not to discriminate on the basis of that disability. Student responsibility primarily rests with informing me of your needs at the beginning of the semester and in providing authorized documentation through designated administrative channels.


Academic Dishonesty

	It is the philosophy of UTA that academic dishonesty is a completely unacceptable mode of conduct and will not be tolerated in any form. All persons involved in academic dishonesty will be disciplined in accordance with University regulations and procedures.  Discipline may include suspension or expulsion from the University.  I take scholastic dishonesty very seriously – if the excerpt below is unclear, see me.  I consider copying directly from the text or Internet sites without proper citation as plagiarism.  If in doubt, cite.  I do not give credit for plagiarized assignments or cheating on exams and I will refer plagiarism to the Office of Student Judicial Affairs.   

"Scholastic dishonesty includes but is not limited to cheating, plagiarism, collusion, the submission for credit of any work or materials that are attributable in whole or in part to another person, taking an examination for another person, any act designed to give unfair advantage to a student or the attempt to commit such acts.”  (Regents = Rules and Regulations, Part One, Chapter VI, Section 3, Subsection 3.2, Subdivision 3.22)


Plagiarism

	Plagiarism is the presentation of another person's work as your own, whether you mean to or not!   Copying or paraphrasing passages from another writer's work without acknowledging that you've done so is plagiarism. Allowing another writer to write any part of your essay is plagiarism.  Plagiarism is a serious offense. If you are suspected, you will be called before the Vice President for Student Affairs for disciplinary action. You will be given an incomplete for the course until your case is resolved. Plagiarism is easy to avoid. Simply acknowledge the source of any words, phrases or ideas that you use. If you're not sure how to quote or paraphrase a source or if you need help with the format of endnotes or bibliographies, check with me. While you can (and should) seek the help and advice of friends, classmates, and tutors, be sure that your written work is completely your own.

To learn how to properly acknowledge sources, complete the UTA Library’s tutorial located at http://library.uta.edu/tutorials/Plagiarism/. 




Student Support Services

	The University supports a variety of student success programs to help you connect with the University and achieve academic success.  They include learning assistance, developmental education, advising and mentoring, admission and transition, and federally funded programs.  Students requiring assistance academically, personally, or socially should contact the Office of Student Success Programs at 817-272-6107 for more information and appropriate referrals.


University Mission

	The mission of The University of Texas at Arlington is to pursue knowledge, truth and excellence in a student-centered academic community characterized by shared values, unity of purpose, diversity of opinion, mutual respect and social responsibility. The University is committed to lifelong learning through its academic and continuing education programs, to discovering new knowledge through research and to enhancing its position as a comprehensive educational institution with bachelor’s, master’s, doctoral and non-degree continuing education programs. 


College Mission

	The mission of the UTA College of Education is to develop and deliver educational programs that ensure the highest levels of teacher, administrator, and allied health science practitioner preparation and performance. As a recognized contributor to the fields of education and allied health science, the College engages in effective teaching, quality research, and meaningful service.   The College is committed to diversity and to the advancement of active teaching and learning in all educational environments and at all levels.

Core Values: Effective Teaching, Active Learning, Quality Research, and Meaningful Service


Lecture Topics/Schedule Five-Week Session:
	Class Module
Topic
Assignment
Due Date
Module 1

The Nature of Science (Week 1)
Introduction

Understanding Our Views of Scientists and Mathematicians 

Revealing the Nature of Science 

Experiencing the Discipline of Science – Mystery Boxes
Investigation: Mystery Boxes – Results

11:59 p.m., Wednesday of Week 1

Investigation: Mystery Boxes - Review

11:59 p.m., Thursday, of Week 1

Reflection

11:59 p.m., Friday of Week 1

Assignment 1: Mystery Boxes – International Presentation Research
11:59 p.m., Sunday of Week 1
Reading: Text Chapter 1.

N/A
Module 2
The Purpose of Schools and How Children Learn (Week 2)
Identifying the Purpose of Schools

Exploring the Nature of Learners and Learning 
· Behaviorist Views
· Constructivist Views

Experiencing the Learning Cycle Model

Inventing the Learning Cycle Model
Discussion: Schools and Education – Individual

11:59 p.m., Tuesday of Week 2



Discussion: Schools and Education - Class

11:59 p.m., Thursday of Week 2

Reflection

11:59 p.m., Friday of Week 2
Assignment 2: Analysis of Activity – Circles in the Sky
11:59 p.m., Sunday of Week 2
Reading: Text Chapter 2.

N/A
Module 3

Constructivist View and Science Teaching (Week 3)
Understanding Intellectual Development and Qualities of Children

· Developmental Stages

· Factors, Content, Structure

· Other Constructivist Models of Learning
Investigation: Drawing from Data – Group
11:59 p.m. Wednesday of Week 3
Investigation: Drawing from Data - Class

11:59 p.m., Thursday of Week 3
Reflection

11:59 p.m., Friday of Week 3
Discussion: Sequence of Instructional Activities - Post

11:59 p.m., Friday of Week 3

Discussion: Sequence of Instructional Activities - Response

11:59 p.m., Sunday of Week 3

Assignment 3: Piaget Tasks
11:59 p.m., Sunday of Week 3
Reading: Text Chapters 3 and Appendix B

N/A
Module 4
The Lesson Cycle (Week 4)
The Learning Cycle – Ramps and Cars

Examine the foundation of the LC and how it fulfills:

· Nature of Science

· Purpose of Schools

· Children’s Learning Processes

Comparing the original, traditional 3-phase learning cycle model, with the 5-E model

Modifying a Non-learning cycle and transforming to Learning Cycle

Investigation: Ramps and Cars - Post
11:59 p.m., Wednesday of Week 4
Investigation: Ramps and Cars – Review/Follow-up

11:59 p.m., Thursday of Week 4
Assignment 4: Critique and Then Transform a Non-learning cycle Into a Learning Cycle
11:59 p.m., Sunday of Week 4
Reading Text: Chapters 4-5 and Professor Authored Reading

N/A
Module 5
Inquiry-Based Teaching and Assessing (Week 5)
Developing Learning Cycles

Implementing Various Techniques in the Learning Cycle

Questioning

Assessment of Learning

Course Review
Reading: Text Chapters 6-7 
N/A
Assignment 5: Develop and Field Test an Original Learning Cycle

11:59 p.m., Sunday of Week 5
Discussion: Critiquing Drafts - Post
11:59 p.m., Tuesday of Week 5
Discussion: Critiquing Drafts - Response

11:59 p.m., Wednesday of Week 5



Course Assignments

	1. Presentation of Research

Using the data you collected during the Mystery Boxes activity and reflecting upon the discussion with your colleagues, you will create a PowerPoint presentation that parallels the type of presentations made by scientists at international science conferences. Pretending you are a research scientist, you will decide which country you will represent and include at least one feature in your presentation that reflects some aspect of that nation. Your presentation will include these parts:

· Abstract 

· Methodology

· Data

· Analysis of Data

· Conclusions

· Extensions 

· Appendix

By completing this assignment, you will experience ways in which you can use a similar assignment with your students. Specific instructions are included in the module for this assignment.

2.  Analysis of Lab Activity

The lab activity you did along with the children in the video, “Circles in the Sky,” was part of an entire inquiry-based Learning Cycle. Review the procedures and guiding questions again, then answer these questions regarding the theoretical research base of the activity.

For each question, support your response with specific examples in the activity document and/or resulting behaviors from you or the students you observed in the video.

1. How does this Learning Cycle reflect the nature of science?
2. How does this Learning Cycle reflect the purpose of schools?
3. How does this Learning Cycle reflect the way children learn?
4. How might this concept have been taught in a “traditional” manner?
5. Write at least one reflective statement about how you could use this activity with your students
3. Piaget Tasks

Using the tests/questionnaires given in the module, you will administer tests and interview three students (preschool through age 11). Your work on this assignment is to complete data report forms for each student. On this form you will provide analysis of each student’s responses to the tests/questionnaires. 

4. Modifying a Lesson

Many instructional materials offer rich ideas for teaching math and science but do so in a traditional way that does not allow students to develop meaning of the concepts through experiential activities. Using the foundations of the inquiry-based Learning Cycle model and the TEKS standards, you will modify one of two given lessons so that it is a Learning Cycle module (lesson). Your completed assignment will contain the worksheets or laboratory investigation forms to be used with students, with teacher instructions and suggestions annotated in red text.

5. Creating a Learning Cycle

Using the foundations of the inquiry-based Learning Cycle model, and the TEKS standards, you will develop an original Learning Cycle module (lesson). The Learning Cycle is to include a “Teacher Guide,” and a “Student Guide.” The Teacher Guide is the detailed plan for teaching the Learning Cycle. The Learning Cycle is to span over approximately 5 class periods or sessions. The “Student Guide” contains the worksheets or laboratory investigation forms that accompany and typically mirror the Teacher Guide, minus the teacher notes and answers to teacher-developed questions. 

Assignments: 75%


Course Discussions and Reflections
	In addition to the more formal course assignments, students are to engage in more informal Discussions and Reflections as indicated within the modules of this course. 

· Discussions involve electronic exchange of ideas with peers in the course via the Discussion Board on specific topics as indicated in each learning module. 
Discussions: 15%

· Reflections are informal, yet personal and reflective analysis of course activities and content to be electronically submitted.
Reflections: 10%
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