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Eastern Illinois University 
Department of Early Childhood, Elementary, and Middle Level Education 

ELE 5660 Science Curriculum in the Elementary and Middle School 
Fall 2009  Section 001 

 
Prerequisites: Six semester hours of science; ELE3290 or permission of the department chair. 
Instructor:  Cheryl Johnson 
E-mail: cajohnson@eiu.edu 
Office Hours: by appointment 
Phone: (217) (923-9231) 
Class Meetings:  Thursdays 4:30pm-7:00pm 
Credit Hours: 3 semester hrs. 
 
Unit Theme 
The Educator as a Creator of Effective, Educational Environments: Integrating Students, Subjects, Strategies, Societies, 
and Technologies. 

 
Mission Statement 
The Department of Early Childhood, Elementary, and Middle Level Educations seeks to advance scholarly preparation by 
providing quality teaching and promoting excellence in research/creative activity in order for graduate students to 
exemplify best teaching practices for children from birth through age fourteen. 
 
The Department is dedicated to the preparation of knowledgeable citizens of the 21st century and seeks to empower 
individuals to meet the challenges faced by professional educators in a rapidly changing society.  Candidates for the 
Master of Science in Education Degree will be prepared to teach in diverse environments recognizing multiple pathways 
of learning. 
 
The Department is committed to enhancing the graduate academic experience in order to create educators who can 
function effectively in a culturally diverse, technologically advanced, and global environment in order to engage learning at 
all levels. 
 
Catalog Course Description 
(3-0-3) Scope and sequence of the elementary science curriculum; new experimental curricula; selection of materials and 
equipment. 
 
Course Purpose/Rationale 
This course allows teachers to analyze their present science curriculum in light of current methods and philosophies and 
technologies. 
 
Course Texts 
Peters, J. M. & Stout, D. L. (2006). Science in elementary education: Methods, concepts, and inquiries (8th ed.).  Upper 

Saddle River, NJ: Pearson, Merrill Prentice Hall. . 

 
Information-Processing Models 

Information-processing models emphasize ways of enhancing the human being’s innate drive to make sense of 
the world by acquiring and organizing data, sensing problems and generating solutions to them, and developing 
concepts and language for conveying them. (pp. 25-28) 
 
The scientific inquiry model uses The Biological Sciences Curriculum (BSCS) model as one example of a 
curriculum that uses inquiry teaching in developing science curriculum. “The essence of the model is to involve 
students in a genuine problem of inquiry by confronting them with an area of investigation, helping them identify a 
conceptual or methodological problem within that area of investigation, and inviting them to design ways of 
overcoming the problem.” (p. 169) In addition, the Scientific Inquiry Model uses the work of Richard Suchman to 
support the Inquiry Training Model. Suchman believed that students can be conscious of their process of inquiry 
and can be taught the scientific procedures directly. “The model promotes strategies of inquiry and the values and 
attitudes that are essential to an inquiring mind, including: process skills; active, autonomous learning; verbal 
expressiveness; tolerance of ambiguity; persistence; logical thinking; and an attitude that all knowledge is 
tentative.” (p. 185) 
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Personal Models 
The personal models of learning begin from the perspective of the selfhood of the individual. They attempt to 
shape education so that we come to understand ourselves better, take responsibility for our education, and learn 
to reach beyond our current development to become stronger, more sensitive, and more creative in our search for 
high-quality lives. (pp. 30-32) 

 
Joyce, B., Weil, M., & Calhoun, E. (2009).  Models of teaching (8th ed.).  Boston: Pearson. 
 
Outcomes for all Graduate Students at Eastern Illinois University 
Graduate students will: 

1. possess a depth of content knowledge including effective technology skills and ethical behaviors; 
2. engage in critical thinking and problem solving; 
3. exhibit effective oral and written communication skills; 
4. engage in advanced scholarship through research and/or creative activity; 
5. demonstrate an ability to work with diverse clientele, recognizing individual differences; and  
6. collaborate and create positive relations within the school, community, and profession in which they work. 

 
Outcomes specific to this course 
Graduate students will: 

1. analyze current curricular and instructional issues in education. 
2. synthesize knowledge gained from published research in education on curricular, instructional, and legal issues. 
3. engage in reflective inquiry about program and practice. 
4. design programs, curriculum, and strategies based on the current body of professional research and practices. 
5. identify and explain philosophical, sociological, and psychological perceptive/models that under gird curricular and 

instructional approaches. 
6. assess, plan, implement, and evaluate curriculum and instructional programs. 
7. apply knowledge gained from publications and research in education to current curricular, instructional, and legal 

issues. 
8. design programs, curriculum, and strategies based on current body of professional research and best practice. 

 
International Society for Technology in Education (ISTE) 
Standards for Students (2007) 
http://www.iste.org/Content/NavigationMenu/NETS/ForStudents/2007Standards/NETS_for_Students_2007.htm 
Standards for Teachers (2008) 
http://www.iste.org/Content/NavigationMenu/NETS/ForTeachers/2008Standards/NETS_for_Teachers_2008.htm 
 
Standards for Elementary Science Teachers 
National Science Education Standards (NSES) 
http://www.nap.edu/openbook.php?record_id=4962  
Standards for Certification in Special Teaching Field—Elementary  
http://www.isbe.net/profprep/macstandardrules.htm 
ISBE Standards for Certification in Elementary - Standard 4 - Curriculum: Science 

The competent elementary teacher understands the interrelationships among science, technology, and society: 
understands the fundamental concepts of life, physical, environmental, earth, and space sciences; and uses strategies to 
engage all students in acquiring new knowledge through the use of scientific thinking and reasoning. 
 
Course (Core) Requirements Demonstrated Competencies  Graduate Standards 
Participation NSES Professional Development Standard 4 & 5 

Professional development for teachers of science requires 
learning essential science content through the perspectives 
and methods of inquiry. Science learning experiences for 
teachers must 

4. Build on the teacher's current science 
understanding, ability, and attitudes. 

5. Incorporate ongoing reflection on the process and 
outcomes of understanding science through inquiry 

NSES Professional Development Standard D 1 
Professional development programs for teachers of science 
must be coherent and integrated. Quality preservice and in-
service programs are characterized by clear, shared goals 
based on a vision of science learning, teaching, and teacher 

1.d. an understanding  
and respect for 
professional ethics in the 
discipline 
3.a. effective oral 
communication skills 
3.c. effective, fair, and 
honest communication 
considering not only the 
message but also the 
audience 
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development congruent with the National Science Education 
Standards 

Research Paper ISBE 4A - The competent elementary teacher understands 
the interrelationships among science, technology, and 
society in historical and contemporary contexts. 
ISBE 4E - The competent elementary teacher demonstrates 
and communicates the concepts, theories, and practices of 
science. 
ISBE 4G - The competent elementary teacher selects and 
uses a wide range of instructional resources and 
technologies to support scientific learning. 
NSES - Professional Development Standard C 5 & 6 
Professional development for teachers of science requires 
building understanding and ability for lifelong learning. 
Professional development activities must 

5. Provide opportunities to know and have access to 
existing research and experiential knowledge. 

6. Provide opportunities to learn and use the skills of 
research to generate new knowledge about science 
and the teaching and learning of science. 

1.a. a depth of content 
knowledge in the 
discipline 
1.b. effective use of 
technology as 
appropriate 
3.b. effective written 
communication skills 
4.a. an understanding of 
the role of research in 
the discipline 
4.b. the ability to conduct 
research and apply it to 
practice 

Science Curriculum Evaluation ISBE 4C - The competent elementary teacher understands 
principles and procedures, including safety practices, related 
to the design and implementation of scientific investigations 
and the application of inquiry skills and processes to 
develop explanations of natural phenomena. 
NSES Teaching Standard A 1 - Teachers of science plan an 
inquiry-based science program for their students. In doing 
this, teachers develop a framework of yearlong and short-
term goals for students. 
NSES Professional Development Standard D 6 
Professional development programs for teachers of science 
must be coherent and integrated. Quality preservice and in-
service programs are characterized by continuous program 
assessment that captures the perspectives of all those 
involved, uses a variety of strategies, focuses on the 
process and effects of the program, and feeds directly into 
program improvement and evaluation. 

1.c. the ability to apply 
content knowledge to 
practice 
2.a.critical thinking & 
problem solving 
3.b. effective written 
communication skills 
4.a. an understanding of 
the role of research in 
the discipline 
5.c. a respect for 
individual differences 
through the use of rich 
and varied approaches 

Science Curriculum Unit ISBE 4B - The competent elementary teacher understands 
the fundamental concepts, principles, and interconnections 
of life, physical, environmental, earth, and space sciences 
and their use to interpret, analyze, and explain phenomena. 
ISBE 4D - The competent elementary teacher understands 
the use of scientific investigation and inquiry skills across 
the sciences to conduct experiments and solve problems. 
ISBE 4F – The competent elementary teacher demonstrates 
and uses strategies to engage students in acquiring new 
knowledge through the use of scientific thinking and 
reasoning. 
ISBE 4G - The competent elementary teacher selects and 
uses a wide range of instructional resources and 
technologies to support scientific learning. 
NSES Teaching Standard A 1 & 2 - Teachers of science 
plan an inquiry-based science program for their students. In 
doing this, teachers 

2. Select science content and adapt and design 
curricula to meet the interests, knowledge, 
understanding, abilities, and experiences of 
students 

3. Select teaching and assessment strategies that 
support the development of student understanding 
and nurture a community of science learners. 

1.a. a depth of content 
knowledge in the 
discipline 
1.b. effective use of 
technology as 
appropriate 
1.c. the ability to apply 
content knowledge to 
practice 
3.b. effective written 
communication skills 
3.c. effective, fair, and 
honest communication 
considering not only the 
message but also the 
audience 
4.a. an understanding of 
the role of research in 
the discipline 
4.b. the ability to conduct 
research and apply it to 
practice 
5.a. an understanding of 
individual differences in 
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NSES Teaching Standard F1 - Teachers of science actively 
participate in the ongoing planning and development of the 
school (classroom) science program. In doing this, teachers 
plan and develop the school (classroom) science program. 

clientele 

Presentation ISBE 4F - The competent elementary teacher demonstrates 
and uses strategies to engage students in acquiring new 
knowledge through the use of scientific thinking and 
reasoning. 

1.b. effective use of 
technology as 
appropriate 
1.d. an understanding  
and respect for 
professional ethics in the 
discipline 
3.a. effective oral 
communication skills 
3.c. effective, fair, and 
honest communication 
considering not only the 
message but also the 
audience 
5.c.a respect for 
individual differences 
through the use of rich 
and varied approaches 

Alternative Assignment ISBE 4G - The competent elementary teacher selects and 
uses a wide range of instructional resources and 
technologies to support scientific learning. 

1.a. a depth of content 
knowledge in the 
discipline 
1.b. effective use of 
technology as 
appropriate 
4.a. an understanding of 
the role of research in 
the discipline 
4.b. the ability to conduct 
research and apply it to 
practice 

 
 

Course (Core) Requirements 
 

Brief Descriptions 
Point Values 
(Approximate 

Weight) 
Due 

Dates* 
Participation Performance includes presence, participation and 

preparation for group and whole class discussions, and 
participation in lab activities working cooperatively with 
peers. Focus is on practices and behaviors that allow the 
learner to grow professionally. 

10%  

Research Paper Performance includes analysis and synthesis of required 
readings and additional self-selected readings to establish a 
foundation for understanding the inquiry based learning 
process. The student will write a 6-12 page research paper 
including a reference list using a minimum of five additional 
resources,  

20%  

Science Curriculum Evaluation Performance requires student to examine a model inquiry 
based science curriculum. The student will 
compare/contrast their district’s science curriculum with the 
model science curriculum. The student will create an 
improvement plan for their district’s existing science 
curriculum. 

20%  

Science Curriculum Unit Performance requires the student to create a year-long 
curriculum and instructional plan for current grade level. The 
student will develop an essential question related to one of 
their curricular topics to develop an inquiry based science 
unit. The student will create a two week science unit built 
around an essential question. The unit will include a 

30%  
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background knowledge paper with reference list, concept 
hierarchy or concept map, two week unit overview (including 
concepts and standards—NSES/ILS, materials and 
resources—including trade books and web sites, and a brief 
description of hands-on and interactive activities), two 
complete lesson plans following the learning cycle model. 

Presentation Performance requires the student to teach a model inquiry-
based science lesson from his/her science unit that actively 
engages peers. The student will receive constructive 
feedback from peers and instructor. 

10%  

Alternative Assignments Performance in the alternative assignments promotes life-
long learning. The alternative assignments require effective 
communication related to the experiences. Performance 
increases awareness of outside agencies, materials, and 
resources. 

10%  

*The instructor will provide detailed instructions and expectations for each assignment. Topics, assignments, 
and due dates will be posted on the course calendar.   
 
Grading Scale: A 93%-100%; B 85%-92%; C 77%-84%; D 69%- 76%; & F Below 69%.  
 
Weekly Content Outline 

 Identifying barriers to Science Instruction (weeks 1-3) 
 What are the “big ideas” related to teaching and learning science?  

 constructivism, inquiry, discovery, concepts and misconceptions 
 Inquiry processes and skills* 
 questioning* 
 assessment* 
 safety* 

 Why a science curriculum? (WEEKS 4-6) 
 brief history of curriculum 
 curriculum design 
 scope and sequence 
 Illinois Learning Standards* 
 National Science Education Standards 

• science as inquiry* 
• life, physical, and earth and space science* 
• science and technology 
• science in personal and social perspectives 
• history and nature of science 

 science curriculum models 
 What materials and resources are available for teaching science and subject integration? (Weeks 7-10) 

 trade books, media and teacher materials* 
 web sites 
 community resources 

 How science curriculum develops? (11-16) 
 Unifying concepts of science (big ideas)  

• systems, order, and organization 
• evidence, models, and explanation 
• constancy, change, and measurement 
• evolution and equilibrium 
• form and function 

 Develop a hierarchy of learning  
 Concept mapping 
 Unit planning 
 Lesson planning following the learning cycle model (The 5 E model)* 

• engage 
• explore 
• explanation 
• expansion 
• evaluation 
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*Each class period will provide opportunity for participation in hands-on inquiry based activities demonstrating the 

“the interrelationships among science, technology, and society; the fundamental concepts of life, physical, environmental, 
earth, and space sciences; and strategies used to engage all students in acquiring new knowledge through the use of 
scientific thinking and reasoning.”  ISBE Standards for Certification in Elementary - Standard 4 - Curriculum: Science 

 
 

PERFORMANCE TASKS:  Results-Driven Components 
Complete TEN professional growth opportunities from the following: 
(** Required- remaining five are your choice).  Rubrics, writing and research requirements will be given in class. 
 

1. Verbal sharing of a recent science finding/innovation** 
2. Verbal/written sharing/explanation of a promising science activity** 
3. Sharing & description of a high potential resource (electronic, print, human)** 
4. Development of a rubric for a specific project based activity** 
5. Mini-presentation on a science topic ** 
6. Summary and critique of a journal article on research in science teaching. 
7. Modification/improvement of an existing high potential science activity. 
8. Produce a sample of a Parent newsletter addressing a science related topic. 
9. Development of a performance based assessment option for a science unit. 

        10. Example of an interdisciplinary activity that addresses two distinct  
  concepts. 

     11.  Modification of an activity that could be done with parents. 
     12.  Development of a rubric and/or procedures for a science fair and/or  

  invention convention. 
     13.  Sharing of an activity and/or resource about women in science and/or  

  multicultural awareness. 
     14.  Sharing of a high potential media source and how it could be utilized. 
     15.  Writing and submission of an idea and/or activity to the Illinois Science  

  Teachers Association Journal, The Spectrum.  
     16.  Summary and analysis of a Position Paper on Science (www.nsta.org.) 
     17.  Demonstration of an effective use of technology in Science teaching. 
     18.  Sharing and explanation of a promising trade book and how it can be 

  infused in an inquiry manner in a science lesson. 
     19.  Explanation and analysis of an environment based activity and/or  

  project. 
         20.  Suggestions for inquiry based projects including investigative questions. 

 
 

 
 

Reference List 

*Denotes Unit Conceptual Framework References 

American Association for the Advancement of Science. (1993). Benchmarks for science literacy. Washington D. C.: 

American Association for the Advancement of Science. 

American Association for the Advancement of Science. (2001). Designs for science literacy. Washington D. C.: American 

Association for the Advancement of Science. 

Australian Academy of Science. (1996). Primary investigations: The science program of primary schools. Canberra, ACT: 

Australian Academy of Sciences. 

Beisenherz, P., & Dantonio, M. (1996). Using the learning cycle to teach physical science: A hands-on approach for the 

middle grades. Portsmouth, NH: Heinemann. 



7 

Bell, B. (2007). Classroom assessment of science learning. In Abell, S., and Lederman, N. (eds.), Handbook of Research 

on Science Education. Mahwah, NJ: Lawrence Erlbaum Associates. 

Biological Sciences Curriculum Study. (1996). Primary investigations. Dubuque, IA: Kendall/Hunt. 

*Bloom, B. S. (1956). Taxonomy of educational objectives: The classification of educational goals, Handbook I: Cognitive 

domain. New York: Longmans Green. 

Blosser, P. (1991). How to ask the right questions. Washington, DC: National Science Teachers Association. 

Bore, A. (2006). Bottom-up for creativity in science? A collaborative model for curriculum and professional development. 

Journal of Education for Teaching, 32(4), 413-422. 

Brooks, J. G. (2001). Schooling for life: Reclaiming the essence of learning. Alexandria, VA: Association for Supervision 

and Curriculum Development. 

Brooks, J. G., & Brooks, M. (2001). In search of understanding: The case for constructivist classrooms (2nd  ed.). 

Alexandria, VA: Association for Supervision and Curriculum Development. 

*Bruner, J. S. (1961). The act of discovery. Harvard Educational Review, 31, 21-32. 

*Bruner, J. S. (1960). The process of education. Cambridge, MA: Harvard University Press. 

Campbell, B., & Fulton, L. (2003). Science notebooks: Writing about inquiry. Portsmouth, NH: Heinemann. 

Campoy, R. (2005). Case study analysis in the classroom: Becoming a reflective teacher. Thousand Oaks, CA: Sage 

Publications. 

Carin, A. (1993). Teaching science through discovery (7th ed.). New York: Merrill Publishing Company. 

*Dewey, J. (1904). The relation of theory to practice in education. In C. Mc-Murray (ed.), The relation of theory to practice 

in education of teachers: Third yearbook for the National Society of the Scientific Study of Education. Chicago: 

University of Chicago Press. 

*Dewey, J. (1933; reissued 1998). How we think: A restatement of the relation of reflective thinking to the educative 

process. Boston: Houghton Mifflin. 

Doll, W. E. (2008). Complexity and the culture of curriculum. Educational Philosophy & Theory, 40(1), 190-212. 

Doris, E. (1991). Doing what scientists do: Children learn to investigate their world. Portsmouth, NH: Heinemann. 

Driver, R., Asoko, H., Leach, J., Mortimer, E., & Scott, P. (1994). Constructing scientific knowledge in the classroom. 

Educational Researcher, 23(7), 5-12. 

Dunn R. & Dunn K. (1975). Finding the best fit- learning styles, teaching styles. NAASP Bulletin, 59, 37-49. 

Furtak, E. M. & Ruiz-Primo, M. A. (2005). Questioning cycle: Making students’ thinking explicit during scientific inquiry. 

Science Scope, 29(5), 22-25. 

Grabe, M. & Grabe, C. (2007). Integrating technology for meaningful learning, (5th Ed.). Boston: Houghton Mifflin. 



8 

Hlebowitsh, P. S. (2005). “Generational ideas in curriculum: A historical triangulation. Curriculum Inquiry, 35(1), 73-87. 

Hein, G., & Price, S. (1994). Active assessment for active science: A guide for elementary school teachers. Portsmouth, 

NH: Heinemann. 

Hixson, B. K. (1999). Women in science rule. Sandy, UT: Loose in the Lab, Inc. 

Howe, E. (2002). Connecting girls and science: Constructivism, feminism, and science education reform. New York: 

Teachers College Press. 

*Johnson, R.T. & Johnson, D.W. (1991). So what’s new about cooperative learning in science? Cooperative Learning, 11 

(3), 2-3. 

Kagan, S. (1997). Cooperative learning. San Clemente, CA: Kagan Cooperative Books. 

Kwan, T. & Texley, J. (2003). Inquiring safely: A guide for middle school teachers. Arlington, VA: NSTA Press. 

Marek, E. A. & Cavallo, A. M. L. (1997). The learning cycle: Elementary school science and beyond. Portsmouth, NH: 

Heinemann. 

Mintzes, J., Wandersee, J., & Novak, J. (1998). Teaching science for understanding: A human constructivist view. San 

Diego, CA: Academic Press. 

Moyer, R. H., Hackett, J. K., & Everett, S. A. (2007). Teaching science as investigations: Modeling inquiry through 

learning cycle lessons. Upper Saddle River, NJ: Pearson-Merrill Prentice Hall. 

National Research Council. (1993). National science education standards. Washington, DC: National Science Teachers  

Association. 

Norton-Meier, L., Hand, B., Hockenberry, L. & Wise, K. (2008). Questions, claims, and evidence: The important place of 

argument in children’s science writing. Portsmouth, NH: Heinemann. 

Ostlund, K. L. (1992). Science process skills: Assessing hands-on student performance. Menlo Park, CA: Addison 

Wesley. 

Perkins, D. (1999). The many faces of constructivism. Educational Leadership, 17(3), 6-11. 

*Piaget, J. (1954). The construction of reality in the children. New York: Basic Books. 

Pearce, C. R. (1999). Nurturing inquiry, real science for the elementary classroom. Portsmouth, NH: Heinemann. 

Saul, W., & Reardon, J. (1996). Beyond the science kit: Inquiry in action. Portsmouth, NH: Heinemann. 

Schwartz, M. S. & Sadler, P. M. (2007). Empowerment in science curriculum development: A microdevelopmental 

approach. International Journal of Science Education, 29(8), 987-1017. 

*Slavin, R. L. (1995). Cooperative learning. Boston: Allyn and Bacon. 

Simpson, R. D. (1999). Ralph Tyler on curriculum: A voice from the past with a message for the future. Innovative Higher 

Education, 24(2), 85-87. 



9 

Stoddart, T., Abrams, R., Gasper, E., & Canaday, D. (2000). Concept maps as assessment in science inquiry learning. 

Journal of Science Education, 22(12), 1221-1246. 

Strassenburg, A. (1996). A perspective on reform in mathematics and science education. Eisenhower National 

Clearinghouse for mathematics and Science Education. Columbus, OH: National Science Teachers Association. 

Tierney, B. & Dorrah, J. (2004). How to write to learn science (2nd Ed.). Arlington, VA: NSTA Press. 

*Tyler, R. (1969). Basic principles of curriculum and instruction. Chicago: The University of Chicago Press. 

Vasquez, J. (2008). Tools & traits for highly effective science teaching, k-8. Portsmouth, NH: Heinemann. 

Westbury, I. (2005). Reconsidering Schwab’s “practicals”: A response to Peter Hlebowitsh’s “Generational ideas in 

curriculum: A historical triangulation. Curriculum Inquiry, 35(1), 89-101. 

Zemelman, S. Daniels, H., & Hyde, A. (2005). Best practice: Today’s standards for teaching and learning in America’s 

schools (3rd ed.). Portsmouth, NH: Heinemann. 


