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Licensure Program Guidelines for Wisconsin Institutions
of Higher Education and Alternative Programs
EARLY ADOLESCENCE - ADOLESCENCE (73)
(EA-A = Age 10 through Age 21) 

TEACHING

Life and Environmental Science (606)
The teacher of Life and Environmental Science including Biology and Environmental Studies will demonstrate knowledge of and skill in:

Professional Development Standard A:

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

· Involve teachers in actively investigating phenomena that can be studied scientifically, inter​preting results, and making sense of findings consistent with currently accepted scientific understanding.

· Address issues, events, problems, or topics significant in science and of interest to participants.

· Introduce teachers to scientific literature, media, and technological resources that expand their science knowledge and their ability to access further knowledge.

· Build on the teacher’s current science understanding, ability, and attitudes.

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

· Encourage and support teachers in efforts to collaborate.

Professional Development Standard B:
Professional development for teachers of science requires integrating knowledge of science, learning, pedagogy, and students; it also requires applying that knowledge to science teaching. Learning experiences for teachers of science must
· Connect and integrate all pertinent aspects of science and science education.

· Occur in a variety of places where effective science teaching can be illustrated and modeled, permitting teachers to struggle with real situations and expand their knowledge and skills in appropriate contexts.

· Address teachers’ needs as learners and build on their current knowledge of science content, teaching, and learning.

· Use inquiry, reflection, interpretation of research, modeling, and guided practice to build understanding and skill in science teaching.

Professional Development Standard C:

Professional development for teachers of science requires building understanding and ability for lifelong learning. Professional development activities must

· Provide regular, frequent opportunities for individual and collegial examination and reflection on classroom and institutional practice.

· Provide opportunities for teachers to receive feedback about their teaching and to understand, analyze, and apply that feedback to improve their practice.

· Provide opportunities for teachers to learn and use various tools and techniques for self-reflection and collegial reflection, such as peer coaching, portfolios, and journals.

· Support the sharing of teacher expertise by preparing and using mentors, teacher advisors, coaches, lead teachers, and resource teachers to provide professional development opportunities.

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

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

Professional Development Standard D:
Professional development programs for teachers of science must be coherent and integrated. Quality preservice and inservice programs are characterized by
· Clear, shared goals based on a vision of science learning, teaching, and teacher development congruent with the National Science Education Standards.

· Integration and coordination of the program components so that understanding and ability can be built over time, reinforced continuously, and practiced in a variety of situations.

· Options that recognize the developmental nature of teacher professional growth and individ​ual and group interests, as well as the needs of teachers who have varying degrees of experience, professional expertise, and proficiency.

· Collaboration among the people involved in programs, including teachers, teacher educators, teacher unions, scientists, administrators, policy makers, members of professional and scien​tific organizations, parents, and business people, with clear respect for the perspectives and expertise of each.

· Recognition of the history, culture, and organization of the school environment.

· 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..

Biology – Part 1

The information to follow was developed as a result of Wisconsin’s Model Academic Standards for Science and based on the National Science Education Teaching Standards.  

PI 34 Standard 1. Teachers know the subjects they are teaching.

The teacher understands the central concepts, tools of inquiry, and structures of the disciplines he/she teaches and can create learning experiences that make these aspects of subject matter meaningful for students.

Teachers of science shall demonstrate knowledge and understandings sufficient to teach subject matter science to students (ages 10-21) in the following areas:

1. Science classroom safety standards, practices, and procedures

2. The interconnectedness of science, science connections

3. Science as inquiry

4. Physical science including physics and chemistry

5. Life science including biology and environmental science

6. Earth and space science

7. Science and technology

8. Science in personal and social perspectives

9. History and nature of science

Teachers of science shall demonstrate abilities to:
1. Understand the central concepts, tool of inquiry, and structures of the discipline he/she teaches

2. Create learning experiences that make the subject matter meaningful for students.

3. Select science content consistent with the Wisconsin’s Model Academic Standards in Science and adapt and design curricula to meet the interests, knowledge, understandings, abilities, and experiences of students.

4. Encourage and model the skills of scientific inquiry, as well as curiosity, openness to new ideas and data, and skepticism.

5. Plan inquiry based science programs.

Biology – Part 2:

The following content has been taken from Wisconsin’s Model Academic Standards for Science and provides guidelines for a license in biology.

Teachers must have sufficient background content knowledge in order to teach biology or life science by knowing about:
1. The characteristics of organisms,

2. Life cycles of organisms,

3. Organisms and their environment,

4. Structure and function of living things,

5. Reproduction and heredity,

6. Regulation and behavior,

7. Populations and ecosystems,

8. Diversity and adaptations of organisms,

9. The cell,

10. The molecular basis of heredity,

11. Biological evolution,

12. The interdependence of organisms,

13. Matter, energy, and organization in living systems, and

14. The behavior of organisms.
PI 34 Standard 2. Teachers know how children grow.

The teacher understands how children learn and develop and can provide learning opportunities that support their intellectual, social, and personal development.

Teachers of science shall demonstrate abilities to:
1. Understand how student learn and develop
2. Provide learning opportunities that support student intellectual, social, and personal development.

PI 34 Standard 3. Teachers understand that children learn differently.

The teacher understands how students differ in their approaches to learning and creates instructional opportunities that are adapted to diverse learners, including students with disabilities.

Teachers of science shall demonstrate abilities to:
1. Understand how students differ in their approaches to learning 
2. Creates instructional opportunities that are adapted to diverse learners, including students with disabilities.
3. Recognize and respond to student diversity and encourage all students to participate fully in science learning.

PI 34 Standard 4. Teachers know how to teach.

The teacher understands and uses a variety of instructional strategies, including the use of technology, to encourage students’ development of critical-thinking, problem-solving, and performance skills.

Teachers of science shall demonstrate abilities to:
1. Understand and use a variety of instructional strategies, including the use of technology, to encourage students’ development of critical thinking, problem solving, and performance skills.
2. Orchestrate discourse among students about scientific ideas.
3. Challenge students to accept and share responsibility for their own learning in science.
4. Create a setting for student work that is flexible and supportive of science inquiry.
5. Nurture collaboration among students. 
6. Structure and facilitate ongoing formal and informal discussions based on shared understanding of rules of scientific discourse.
7. Model and emphasize the skill, attitudes, and values of scientific inquiry.
8. Focus and support inquiry while interacting with students.

PI 34 Standard 5. Teachers know how to manage a classroom.

The teacher uses an understanding of individual and group motivation and behavior to create a learning environment that encourages positive social interaction, active engagement in learning, and self-motivation.

Teachers of science shall demonstrate abilities to:
1. Understand individual and group motivation and behavior to create a learning environment that encourages positive social interaction, active engagement in learning and self-motivation.
2. Develop a framework of year long and short-term science learning goals for students.
3. Plan a school science program.
4. Ensure a safe science classroom
5. Structure the time available so students can engage in extended investigations.
6. Create a setting for student work that is flexible and supportive of science inquiry
7. Manage science tools, materials, media, and technological resources.
8. Identify and use resources outside the school.
9. Engage students in designing a learning environment.

PI 34 Standard 6. Teachers communicate well.

The teacher uses knowledge of effective verbal and nonverbal communication techniques as well as instructional media and technology to foster active inquiry, collaboration, and supportive interaction in the classroom.

Teachers of science shall demonstrate abilities to:
Use knowledge of effective verbal and nonverbal communication techniques as well as instructional media and technology to foster active inquiry, collaboration, and supportive interaction in the classroom.

PI 34 Standard 7. Teachers are able to plan different kinds of lessons.

The teacher plans instruction based upon knowledge of subject matter, students, the community, and curriculum goals.

Teachers of science shall demonstrate abilities to:
1. Plan instruction based on knowledge subject matter, students, the community, and curriculum goals.
2. Use Wisconsin Model Academic Standards in Science in the development of lessons.
3. Engage students in designing the learning environment.

PI 34 Standard 8. Teachers know how to test for student progress.

The teacher understands and uses formal and informal assessment strategies to evaluate and ensure the continuous intellectual, social, and physical development of the learner.

Teachers of science shall demonstrate abilities to:
1. Understand and use formal and informal assessment strategies to evaluate and ensure the continuous intellectual, social, and physical development of the learner.
2. Select assessment strategies that support development of student understanding.
3. Use multiple methods to assess student understanding and ability.
4. Systematically gather and analyze assessment data to guide teaching.
5. Guide students in self-assessment.

PI 34 Standard 9. Teachers are able to evaluate themselves.

The teacher is a reflective practitioner who continually evaluates the effects of his/her choices and actions on others (students, parents, and other professionals in the learning community) and who actively seeks out opportunities to grow professionally.

Teachers of science shall demonstrate abilities to:
1. Be a reflective practitioner who continually evaluates the effectiveness of his/her choices and actions on others (students, parents, and other professionals in the learning community) and who actively seeks out opportunities to grow professionally.
2. Use student data, observations of teaching, and interactions with colleagues to reflect on and improve teaching practice.
3. Plan and implement professional growth and development strategies.

PI 34 Standard 10. Teachers are connected with other teachers and the community.

The teacher fosters relationships with school colleagues, parents, and agencies in the larger community to support students’ learning and well-being.

Teachers of science shall demonstrate abilities to:
1. Foster relationships with school colleagues, parents, and agencies in the larger community to support students’ learning and well being. 
2. Use student data, observations of teaching, and interactions with colleagues to report student achievement and opportunities to learn to students, teachers, parents, policy makers, and the general public.
3. Work with colleagues within and across disciplines and grade levels.

Note:  The above science teaching abilities were adapted from the National Science Education Teaching Standards, pages 27 through 53 and reprinted here:


Teaching Standard A:
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.

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

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

· Work together as colleagues within and across disciplines and grade levels.

Teaching Standard B:

Teachers of science guide and facilitate learning. In doing this, teachers

· Focus and support inquiries while interacting with students.

· Orchestrate discourse among students about scientific ideas.

· Challenge students to accept and share responsibility for their own learning.

· Recognize and respond to student diversity and encourage all students to participate fully in science learning.

· Encourage and model the skills of scientific inquiry, as well as the curiosity, openness to new ideas and data, and skepticism that characterize science.

Teaching Standard C:
Teachers of science engage in ongoing assessment of their teaching and of student learning. In doing this, teachers

· Use multiple methods and systematically gather data about student understanding and ability.

· Analyze assessment data to guide teaching.

· Guide students in self-assessment.

· Use student data, observations of teaching, and interactions with colleagues to reflect on and improve teaching practice.

· Use student data, observations of teaching, and interactions with colleagues to report student achievement and opportunities to learn to students, teachers, parents, policy makers, and the general public.

Teaching Standard D:

Teachers of science design and manage learning environments that provide students with the time, space, and resources needed for learning science. In doing this, teachers

· Structure the time available so that students are able to engage in extended investigations.

· Create a setting for student work that is flexible and supportive of science inquiry.

· Ensure a safe working environment.

· Make the available science tools, materials, media, and technological resources accessible to students.

· Identify and use resources outside the school.

· Engage students in designing the learning environment.

Teaching Standard E:

Teachers of science develop communities of science learners that reflect the intellectual rigor of scientific inquiry and the attitudes and social values conducive to science learning. In doing this, teachers

· Display and demand respect for the diverse ideas, skills, and experiences of all students.

· Enable students to have a significant voice in decisions about the content and context of their work and require students to take responsibility for the learning of all members of the community.

· Nurture collaboration among students.

· Structure and facilitate ongoing formal and informal discussion based on a shared understanding of rules of scientific discourse.

· Model and emphasize the skills, attitudes, and values of scientific inquiry.

Teaching Standard F:

Teachers of science actively participate in the ongoing planning and development of the school science program. In doing this, teachers

· Plan and develop the school science program.

· Participate in decisions concerning the allocation of time and other resources to the science program.

· Participate fully in planning and implementing professional growth and development strategies for themselves and their colleagues.
Wisconsin’s Model Academic Standards for Science Content Standards

A. Science Connections

CONTENT STANDARD
Students in Wisconsin will understand that among the science disciplines there are unifying themes: systems, order, organization, and interactions; evidence, models, and explanations; constancy, change, and measurement; evolution, equilibrium, and energy; and form and function.

These themes relate and interconnect the Wisconsin science standards to one another. Each theme is further defined in the glossary following the science standards.

B. Nature of Science

CONTENT STANDARD
Students in Wisconsin will understand that science is ongoing and inventive, and that scientific understandings have changed over time as new evidence is found.

C. Science Inquiry

CONTENT STANDARD
Students in Wisconsin will investigate questions using scientific methods and tools, revise their personal under​standing to accommodate knowledge, and communicate these understandings to others.

D. Physical Science

CONTENT STANDARD
Students in Wisconsin will demonstrate an understanding of the physical and chemical properties of matter, the forms and properties of energy, and the ways in which matter and energy interact.

E. Earth and Space Science

CONTENT STANDARD
Students in Wisconsin will demonstrate an understanding of the structure and systems of the earth and other bodies in the universe and their interactions.

F. Life and Environmental Science

CONTENT STANDARD
Students in Wisconsin will demonstrate an understanding of the characteristics and structures of living things, the processes of life, and how living things interact with one another and their environment.

G. Science Applications

CONTENT STANDARD
Students in Wisconsin will demonstrate an understanding of the relationship between science and technology and the ways in which that relationship influences human activities.

H. Science in Social and Personal Perspectives

CONTENT STANDARD

Students in Wisconsin will use scientific information and skills to make decisions about themselves, Wisconsin, and the world in which they live.
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