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I. Introductory Information:


A. Department: 




Biological Sciences

B. Departmental Catalogue Number:  

SCI159
C. Course Title:  




Inquiry into Biology
D. Credit in Terms of Semester Hours: 

Two (2)
E. Clock Hours Per Week:  



4 (2 X 2 lab/lecture hours)

F. Overlays: 





None

G. Restrictions: 




Preferential enrollment will be given

to K-6 education majors. If space is

available, others may enroll.
II. Description of Course 

A. Catalog Description: 


This course develops a strong conceptual understanding of life science and stresses the nature and the processes of science as they relate to the fundamental principles of biology that are emphasized in the National Science Education Standards.  The course models hands-on, inquiry-based practices as students use reasoning, analysis, scientific processes, procedures and tools of scientific investigations to learn about the structure and function of organisms, continuity of life and ecological systems.
Prerequisite: None 

B. Comprehensive Description:

This course is part of the core of science classes directed toward Elementary and Early Childhood Education majors.  It is not intended to be a science methods course but will model teaching methodologies, assessments, and activities that are relevant to the elementary science classroom.  The course will provide students with an understanding of the basic tenets of biology which include concepts related to anatomy, morphology, taxonomy, genetics, evolution, physiology, ecology and economics of living organisms as well as the nature and processes of science as they relate to the study of biology. 
The content of this course relates to standards described by the National Science Education Standards (NSES), PA Science and Technology Standards, PA Ecology and Environment Standards, Interstate New Teacher Assessment and Support Consortium (INTASC) Standards, National Council for Accreditation of Teacher Education (NCATE), National Science Teachers Association (NSTA), Pennsylvania Department of Education (PDE) Standards for Elementary Education, and the Association for Childhood Education International (ACEI: Elementary Education Standards).  Specifically, this course is designed to address: INTASC Unit Standard 1:  Making Content Meaningful; NCATE Standard 1: Candidate Knowledge, Skills, and Disposition; NSTA Standards: 1. Content, 2. Nature of Science, 3. Inquiry, 4. Context of Science, and 7. Social Context; and ACEI Standard 2.2: Science.  The course focuses on the following “Big Ideas” outlined in the NSTA Biology Content Standard as they relate to recommendations for Elementary Education Generalists:

1. Molecular and cellular biology and chemical basis of life. 
2. Classical and molecular genetics and the evolution and diversity of life.
3. Structure, function and development of organisms.
4. Ecological relationships among populations, communities and ecosystems 

III. Exposition:
A. Objectives

Upon completion of this course, students will be able to do the following:

1. Explain the importance of biology as a past, present and future science.


2. Engage in the nature of science and be able to conduct and design scientific investigations, use tools and applications, analyze and communicate the results of their research and apply this knowledge to the unifying themes of science. 

3. Describe and compare the chemical, structural and functional similarities and differences that characterize diverse living things and analyze their relationships to each other.

4. Describe and compare transport processes and pathways in cells and multi-cellular organisms with emphasis on water, gases, and nutrients, and analyze the role of these processes in relation to an organism’s environment.

5. Explain the basics of metabolism with an emphasis on respiration and photosynthesis, and correlate these cellular processes to multiple levels of organization.

6. Describe and compare the mechanisms of cellular reproduction (mitosis and meiosis) and integrate these processes into an explanation of basic developmental processes and life cycles observed in the five kingdoms.

7. Explain and demonstrate how a set of genetic instructions determines inherited traits of organisms and how genetic information is inherited and expressed.

8. Explain basic concepts of natural selection and the mechanisms of biological evolution.

9. Explain the relationships among and between organisms in different ecological systems and the abiotic environment.

10. Identify evidence and patterns of change to infer and explain the ways different variables may affect patterns of change in natural or human-made systems.

B. Activities and Requirements

Activities will include lectures and discussions of assigned reading material and inquiry investigations. Students are expected to attend 4 hours of laboratory/lecture per week.  Active participation in class discussions is expected.  Classes may be augmented by using multimedia and other interactive teaching/learning tools. Grades will be based on quizzes, exams and other assignments given throughout the semester.
Activities Related to Objectives in III. A
1. Students will compare and contrast biological achievements from the past and present, and discuss future directions in science.


2. Students will conduct and design scientific investigations, use tools and applications, analyze and communicate the results of research, apply this knowledge to the unifying themes of science, and explain the nature of science.

3. Students will participate in hands-on, inquiry-based activities and discussions as they learn about the chemical, structural and functional similarities and differences that characterize diverse living things.

4. Students will participate in hands-on, inquiry-based activities and discussions as they learn about the basic pathways that water, gases and nutrients follow as they move across cell membranes and throughout whole organisms.

5. Students will participate in hands-on, inquiry-based activities and discussions as they learn about the basics of metabolism with an emphasis on respiration and photosynthesis.

6. Students will participate in hands-on, inquiry-based activities and discussions as they learn about the basic developmental processes and life cycles in living organisms.

7. Students will participate in hands-on, inquiry-based activities and discussions as they learn about how a set of genetic instructions determines inherited traits of organisms and how genetic information is inherited and expressed.

8. Students will participate in hands-on, inquiry-based activities and discussions as they learn about basic concepts of natural selection and the mechanisms of biological evolution.

9. Students will participate in hands-on, inquiry-based activities and discussions as they learn about the relationships among and between organisms in different ecological systems and the abiotic environment.  

10. Students will participate in hands-on, inquiry-based activities and discussions as they learn about the evidence of change to infer and explain the ways different variables may affect patterns of change in natural or human-made systems.

C. Major Units and Time Allotted (Hours)
1. Importance of Biology, Nature and Processes of Science..………..…….…….2

2. Structure and Function of Organisms………………………..…….……..……8
3. Transport Mechanisms……………………….…………..……..…...…………6
4. Metabolic Processes…………………………….……….…………..…………8
5. Developmental Processes and Life Cycles…….…………..……..…………….4
6. Molecular and Mendelian Genetics…………...….……………….…..………12
7. Natural Selection and Evolution….…….……….……………………..……….4
8. Populations, Ecosystems and Environments…….………………..……………8

9. Patterns of Change in Ecological Systems……….…………….………………8

D. Materials and Bibliography
1. Suggested Textbooks

Johnson, G. B, 2003. The Living World, 4th  Edition. McGraw-Hill Companies, Inc.

2. Other Materials

Laboratory exercises and procedures will be written by instructor and may be used in the form of a manual.  Students will be required to maintain a laboratory notebook.  Many of the exercises and assessments will be modeled on inquiry-based exemplary materials found in curricula such as Full Option Science System (FOSS)


3. Bibliographic Support
Benz, R.  2000. Ecology and Evolution. Islands of Change. NSTA Press. Arlington, VA.

Biological Sciences Curriculum Study. 2006. Biological Perspectives, Kendall/Hunt Publishing Co., Dubuque, IA, 2003.
Desharnais and Bell. 2000.  BiologyLabs On-Line: FlyLab and TranslationLab. Addison, Wesley, Longman, Inc., San Francisco, CA.

Doran, R., F. Chan, P. Tamir, and C. Lenhardt. 2002. Science Educator’s Guide to Laboratory Assessment. NSTA Press. Arlington, VA.

FOSS. 2000. New Plants. Delta Education. Nashua, NH.

FOSS. 2000. Insects. Delta Education. Nashua, NH.

FOSS. 2000. Structures of Life. Delta Education. Nashua, NH.

FOSS. 2000. Human Body. Delta Education. Nashua, NH.

FOSS. 2000. Food and Nutrition. Delta Education. Nashua, NH.

FOSS. 2000. Environments. Delta Education. Nashua, NH.

FOSS. 2000. Diversity of Life. Delta Education. Nashua, NH.

FOSS. 2000. Populations and Ecosystems. Delta Education. Nashua, NH.

Krasny, M. and Environmental Inquiry Team. 2002. Invasion Ecology Cornell Scientific  Inquiry Series. NSTA Press. Arlington, VA.

NSTA. 2000. NSTA Pathways to the Science Standards Elementary School Edition. NSTA Press. Arlington, VA.

NSTA. 2000. NSTA Pathways to the Science Standards Middle School Edition. NSTA Press. Arlington, VA.

NSTA. 2001. Atlas of Science Literacy. American Association for the Advancement of Science’s Project 2061. NSTA Press. Arlington, VA.

NSTA. 2003. Safety in the Elementary Science Classroom. NSTA Press. Arlington, 
VA.

NSTA. 2004.  NSTA Press. Evolution in Perspective. The Science Teacher’s Compendium. NSTA Press. Arlington, VA.

NSTA and BSCS. 2005. The Nature of Science and the Study of Biological Evolution. NSTA Press. Arlington, VA.

NSTA and Society of Protozoologists.  1997. Explore the World Using Protozoa.  NSTA Press. Arlington, VA.

Rice, E., M. Krasny, and M. Smith.  2006. Garden Genetics Teaching With Edible Plants. NSTA Press. Arlington, VA.

Rowena, D., M. Klentschy,  and K. Worth. 2006. Linking Science & Literacy in the k-8 Classroom. NSTA Press. Arlington, VA.

Siebert, E., W. McIntosh.  2001. College Pathways to the Science Education Standards.  NSTA Press. Arlington, VA.

Schneider, R., M. Krasny, and S. Morreale.  2001. Hands-On Herpetology. Exploring Ecology and Conservation. NSTA Press. Arlington, VA.

Skehan, J, and C. Nelson 2000.  . The Creation Controversy & The Science Classroom. NSTA Press. Arlington, VA.

Summers, J., J. Texley, and T. Kwan.  2006. Science Safety in the Community College. NSTA Press. Arlington, VA.

Trautmann, N. and Environmental Inquiry Team.  2001. Assessing Toxic Risk. Cornell Scientific Inquiry Series. NSTA Press. Arlington, VA.

Trautmann, N. and Environmental Inquiry Team. 2003. Decay and Renewal. Cornell Scientific Inquiry Series. NSTA Press. Arlington, VA.

Volpe, E.P. and P.A Rosenbaum. 2000 Understanding Evolution, McGraw Hill. 
Wetzel, D. 2005. How To…Weave the Web into K-8 Science. NSTA Press. Arlington, VA.

WGBH/NOVA. 2001. Interactive Web: Teaching Evolution: Online Course for Teachers. WGBH/NOVA Science Unit and Clear Blue Sky Productions, Inc. http://scied.fullerton.edu/biol409/intro.html.
Yager, R.  2005. Exemplary Science. Best Practices in Professional Development.  NSTA Press. Arlington, VA.

Yager, R. 2005. Exemplary Science in Grades 5-8. NSTA Press. Arlington, VA.

Yager, R. 2005. Exemplary Science in Grades 9-12. Standards-Based Success Stories. NSTA Press. Arlington, VA.
Zimmer, C. and R. Hutton. 2001. Evolution: The Triumph of an Idea.  Harper Collins, New York.
IV. Standards:

Grades will be assigned in accordance with University policy.  They will be based on examinations, quizzes, projects, written assignments, laboratory reports and practical examinations.


Assessment Related to the Objectives:

1. Students will compare and contrast biological achievements from the past and present, and discuss the future directions in science.


2. Performance assessments will be used to determine if students can integrate biological concepts and the nature of science as they conduct and design scientific investigations, use tools and applications, analyze and communicate the results of research, apply this knowledge to the biological themes and concepts explored throughout the course. 

3. Various forms of formative and summative assessments will be used to determine student understanding of the chemical, structural and functional similarities and differences that characterize diverse living things at both the cellular and whole organism level.


4. Student understanding of basic pathways that water, gases and nutrients follow as they move across cell membranes and throughout whole organisms will be determined through various forms of formative and summative assessments.

5. Student understanding of the basics of metabolism with an emphasis on respiration and photosynthesis will be determined by their ability to respond to various levels and formats of questioning related to these concepts.


6. Achievement on examinations and performance on projects will be used to assess student understanding of basic developmental processes and life cycles in plants and animals.
7. Student ability to describe how a set of genetic instructions determines inherited traits of organisms and how genetic information is inherited and expressed will be measured through their responses provided on various forms of assessment.

8. Students will complete written examinations that will test their understanding of topics presented in readings and lecture concerning the basic concepts of natural selection and the mechanisms of biological evolution.


9. Various forms of formative and summative assessments will be used to determine student understanding of the relationships among and between organisms in different ecological systems and the abiotic environment.

10. Various forms of formative and summative assessments will be used to determine student understanding of the ways different variables may affect patterns of change in natural or human-made systems.

V. Rationale:

A. Research shows that elementary education majors are among the least scientifically literate groups of college students.  Consequently, most elementary teachers are not comfortable teaching science because they do not understand scientific concepts, yet they form the first formal tier of science education for children, and play a major role in affecting student attitudes toward science.  Students do not learn scientific concepts by reading a text, memorizing vocabulary, or by simply taking part in activities.  Learners construct their own understandings of science by participating in inquiry-based activities that allow them to explore phenomena and attempt to find answers to questions for themselves.  From these explorations, conceptual understandings can be developed.  It is imperative to provide future elementary teachers with relevant content knowledge, using the types of pedagogy that they will be expected to employ, if we are to build a scientifically literate society for the 21st century.


B. The course is intended for K-6 Elementary majors but would be relevant for other students seeking a laboratory-based, General Education course in biology for non-science majors.   The approach taken is highly integrated, providing students with a comprehensive insight into the relationships between structure and function in cells and whole organisms, as well as an understanding of the role plants, animals and microbes play in human and natural environments.  The basic unifying themes of biology such as evolution and energy transfer are stressed, enabling students to integrate information learned in the other science courses.


C. No other Department will be affected.

VI. Cost and Staff Analysis: 

A. This is a new course, but will be taught by current faculty and require resources typical of laboratory biology courses with multiple sections.


B. This course is will be taught during fall and spring semesters and will require 4 faculty contact hours for each section offered.

VII.
Date Approved by University President:
__________________________________________________   ___________________

                           (Signature)                                                           (Date)
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