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Course description for SCIE 300: Teaching Methods for Science Teachers:  
This capstone course is designed for teacher candidates who will be teaching science, 
particularly at the secondary level. Pedagogy content centers on effectively developing, 
delivering, and assessing science knowledge in a secondary school classroom based on national 
and state teaching standards.  The science content is designed to reflect science context and 
current issues in science. Eight hours of classroom/laboratory per week including a total of forty 
hours of participation in secondary science classroom teaching or tutoring, 4 Credit Hours. 
 
Prerequisites:  
GBIO 151, 152, BIOL 153, 154, CHEM 121, 122, CLAB 123, 124, PHYS 191, 192 and PLAB 
193, 194 (or 24 hours of equivalent courses, with 8 hours each in biology, chemistry and 
physics). 
 
Objectives:  
Each objective is coded with the COEHD Conceptual Framework (CK=content knowledge; 
KL=knowledge of learner; SM= strategies and methods; PS=professional standards; 
T=technology; D=diversity) and NSTA professional standard designations (1a, 2b, etc.) 

 
1. Each candidate will demonstrate their understanding of the context of science, including 

the nature of scientific inquiry, the nature of scientific knowledge, unifying concepts of 
science, science as a human endeavor, science-technology-society, habits of mind, 
science and the community, and history of science (CK, PS; NSTA  1a-c, 1e, 2a, 2b, 3a, 
4a, 7a) 

 
2. Each candidate will design, implement, and reflect upon lessons and assessments that 

explicitly address each component of context of science fields of licensure (CK, KL, SM, 
PS, T, D;  NSTA1a-c, 2c, 3b, 4b, 7b) 

 
3. Each candidate will demonstrate their understanding of authentic research and 

investigation and the relevance to self, society, and the scientific community (CK PS; 
NSTA 1d, 7a) 

 
4. Each candidate will design, conduct, and report a controlled experiment at or above grade 

level in their field(s) of licensure (CK, PS; NSTA 1d, 1e) 
 

5. Each candidate will demonstrate their understanding of their legal responsibilities as a 
teacher and general principles of safety and materials handling on a safety exam (CK, PS 
9a) 

 
6. Each candidate will develop a safety plan that demonstrates both knowledge of and plans 

for maintaining a safe classroom and will detail safety considerations in all planned 
instruction (CK, KL, SM, PS, T, D;  NSTA 9a-d) 

 



7. Each candidate will design and implement two 5 lesson units of instruction (one for each 
field of licensure, or integrated) that explicitly addresses components of science context 
(CK, KL, SM, PS, T, D; NSTA1a-c, 2c, 3b, 4b, 5a-f, 6a, 6b, 7b, 9b-d,  

 
8. Each candidate will assess the impact of instruction on student learning for each 

instructional unit implemented by completing an assessment plan, conducting pre/post 
assessment, analyzing student data, and reflecting on results. (KL, SM, PS; NSTA 8a-c) 

 
9. Each candidate will write a final teaching philosophy that includes discussion of 

knowledge, skills, and dispositions required for science teaching. This final teaching 
philosophy will be submitted to the Developing Folio in Passport. The teaching 
philosophy should take the form of a review paper with citations and should give explicit 
treatment of the context of science. (CK, PS; NSTA  1a-c, 1e, 2a, 2b, 3a, 4a, 7a) 

 
 
Required Materials: 
Chiapetta, E.L., Koballa Jr., T. R., and Collette, A.T. (2002) Science instruction in the middle 
and secondary schools 5/e. Upper Saddle River, NJ: Prentice Hall. 
 
Trowbridge, L.W., Bybee, R.W., and Powell, J.C. (2004) Teaching Secondary School Science 
8/e. Upper Saddle River, NJ: Prentice Hall. 
 
Texley, J., Kwan, T., and Summers, J. (2004) Investigating Safely. Arlington, VA: NSTA Press. 
 
American Association of Advancement of Science Project 2061 (1990) Science For All 
Americans, New York City, NY: Oxford Press. 
Online reader: http://www.project2061.org/publications/sfaa/online/sfaatoc.htm 
 
National Research Council (2000) National Science Education Standards. Washington, D.C.: 
National Academy Press. 
Online reader: http://www.nap.edu/readingroom/books/nses/ 
 
Louisiana Grade Level Expectations  
Online reader: http://www.doe.state.la.us/lde/saa/1819.html 
 
Additional materials (accessible online): 
American Association of Advancement of Science Project 2061 (1990) Benchmarks for Science 
Literacy, New York City, NY: Oxford Press. 
Online reader: http://www.project2061.org/publications/bsl/online/bolintro.htm 
 
National Research Council (2001) Inquiry and the National Science Education Standards. 
Washington, D.C.: National Academy Press.  
Online reader: http://darwin.nap.edu/html/inquiry_addendum 
 
National Research Council (2001) How People Learn. Washington, D.C.: National Academy 
Press. Ch 2  Online reader: http://newton.nap.edu/html/howpeople1/ch2.html 



Additional materials (provided) 
Bybee, R. W. (2004) Scientific Inquiry, Student Learning and the Science Curriculum in  
Learning Science and the Science of Learning, Bybee, R.W. (ed).  Arlington, VA: NSTA Press.  
 
Wiggins, G. and McTighe, J. Understanding by Design. Alexandria, VA: ASCD Press. Ch 1, 2, 
6, 8 
 
Koballa Jr, T.T. and Tippins, T. J. Cases in Middle and secondary science education: the 
promise and dilemmas. Upper Saddle River, NJ: Prentice Hall. Ch 8 and 11. 
 
Hellman, H. (1998) Great Feuds in Science: Ten of the Liveliest Disputes Ever. New York, NY: 
Wiley.  
 
Grade level instructional materials are available in-class and on loan. You are encouraged 
to use these materials as a resource for lesson and unit planning.  
 
Professional Standards:  
This course has been designed to align with the National Science Teachers Professional 
Standards. 
 
Standard 1: Content 
1a.  candidates understand and successfully convey the major concepts, principles, theories, laws and 

interrelationships 
1b. candidates understand and successfully convey to students the unifying concepts of science 
1c.   candidates understand and successfully convey to students important personal and technological 

applications of science 
1d.   candidates understand research and successful design, conduct, report and evaluate investigations in 

science 
1e.       candidates understand and successfully use mathematics to process and report data and solve problems  
 
Standard 2: Nature of Science 
2a.     candidates understand the historical and cultural development of science and the evolution of knowledge 
2b.  candidates understand the philosophical tenets, assumptions, goals and values that distinguish science from 

technology and other ways of knowing the world 
2c.  candidates successfully engage students in studies of the nature of science, and when possible, the critical 

analysis of false or doubtful assertions made in the name of science 
 
Standard 3: Inquiry 
3a.   candidates understand the processes, tenets, and assumptions of multiple methods of inquiry leading to 

scientific knowledge 
3b. candidates successfully engage students in developmentally appropriate inquiries that require them to 

develop concepts and relationships from their observations, data, and inferences in a scientific manner 
 
Standard 4: Issues 
4a.  candidates understand socially important issues related to science and technology, as well as processes used 

to analyze and make decisions on such issues 
4b.  candidates successfully engage students in the analysis of problems, including considerations of risks, 

costs, benefits, and alternative solutions; relating those to the knowledge, goals, and values of the students 
 
Standard 5: General Skills of Teaching 
5a.  candidates vary their teaching actions, strategies, and methods to promote the development of multiple 

student skills and levels of understanding 



5b.  candidates successfully promote the learning of science by students with different abilities, needs, interests, 
and backgrounds 

5c.  candidates successfully organize and engage students in collaborative learning using different student 
group learning strategies 

5d.   candidates successfully used technological tools, including but not limited to computer technology, to 
access resources, collect and process data, and facilitate the learning of science 

5e.  candidates understand and build effectively on prior beliefs, knowledge, experiences, and interests of 
students 

5f. candidates create and maintain a psychologically and socially safe and supportive learning environment 
 
Standard 6: Curriculum 
6a.  candidates understand the curricular recommendations of the National Science Education Standards, and 

can identify, access, and/or create resources and activities for science education that are consistent with the 
standards 

6b.  candidates plan and implement internally consistent units of study that address the diverse goals of the 
National Science Education Standards and the needs and abilities of students. 

 
Standard 7: Science in the Community 
7a.  candidates identify ways to relate science to the community, involve stakeholders, and use community 

resources to promote the learning of science 
7b.   candidates successfully involve students in activities that relate science to resources and stakeholders in the 

community or to the resolution of issues important to the community 
 
Standard 8: Assessment 
8a.   candidates use multiple assessment tools and strategies to achieve important goals for instruction that are 

aligned with methods of instruction and needs of students 
8b.  candidates use the results of multiple assessments to guide and modify instruction, the classroom 

environment, or the assessment process. 
8c.   candidates use the results of assessments as vehicles for students to analyze their own learning, engaging 

students in reflective self-analysis of their own work 
 
Standard 9: Safety and Welfare 
9a.  candidates understand the legal and ethical responsibilities of science teachers for the welfare of their 

students, the proper treatment of animals and the maintenance and disposal of materials 
9b.   candidates know and practice safe and proper techniques for the preparation, storage, dispensing, 

supervision, and disposal of all materials used in science instruction 
9c.  candidates know and follow emergency procedures, maintain safety equipment and ensure safety 

procedures appropriate for activities and the abilities of students 
9d.   candidates treat all living organisms used in the classroom or found in the field in a safe, humane, and 

ethical manner and respect legal restrictions on their collection, keeping and use 
 
Standard 10: Professional Growth 
10a. candidates engage actively and continuously in opportunities for professional learning and leadership that 

reach beyond minimum job requirements 
10b.  reflect constantly upon their teaching and identify ways and means through which they may grow 

professionally 
10c.  use information from students, supervisors, colleagues and others to improve their teaching and facilitate 

their professional growth 
10d. interact with colleagues, parents, and students; mentor new colleagues, and foster positive relationships 

within the community. 
 
 
 
This course will provide you with experiences intended to help align your practice with the 
National Science Education Standards for Teachers.  



 
Standard A: Teachers of science plan an inquiry-based science program for their students. In doing this, teachers 

1. Develop a framework of yearlong and short-term goals for students.  
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.  
4. Work together as colleagues within and across disciplines and grade levels.  

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

1. Focus and support inquiries while interacting with students.  
2. Orchestrate discourse among students about scientific ideas.  
3. Challenge students to accept and share responsibility for their own learning.  
4. Recognize and respond to student diversity and encourage all students to participate fully in science 

learning.  
5. Encourage and model the skills of scientific inquiry, as well as the curiosity, openness to new ideas and 

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

1. Use multiple methods and systematically gather data about student understanding and ability. 
2. Analyze assessment data to guide teaching.  
3. Guide students in self-assessment.  
4. Use student data, observations of teaching, and interactions with colleagues to reflect on and improve 

teaching practice.  
5. 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.  
 
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 

1. Structure the time available so that students are able to engage in extended investigations. 
2. Create a setting for student work that is flexible and supportive of science inquiry.  
3. Ensure a safe working environment.  
4. Make the available science tools, materials, media, and technological resources accessible to students.  
5. Identify and use resources outside 

the school. 
6. Engage students in designing the learning environment.  

 
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 

1. Display and demand respect for the diverse ideas, skills, and experiences of all students. 
2. 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.  
3. Nurture collaboration among students.  
4. Structure and facilitate ongoing formal and informal discussion based on a shared understanding of rules of 

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

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

1. Plan and develop the school science program.  
2. Participate in decisions concerning the allocation of time and other resources to the science program.  
3. Participate fully in planning and implementing professional growth and development strategies for 

themselves and their colleague.



 


