
  SCED 441 
Methods of Teaching Secondary School Science 

Spring 2013 
M & R 4:00 – 5:15 p.m. 

 
Instructor:   Wendy Adams 
Office:   Office    0232C Ross Hall    
Hours:   MTWF   12:00 – 1:00, MR 2:30 – 3:45  and by appointment 
Office Phone:   351-2419     Physics Department: 351-2961      Home Phone : 539-6154 
Email:    wendy.adams@unco.edu 
Course Website: http://www.unco.edu/nhs/physics/faculty/adams/SCED441home.htm Check it often!! 
 
Course Description   
 This course will be integrated with your field experience in STEP 363. In the context of a real classroom 
this course will help students become familiar with the professional responsibilities of teaching science in the 
secondary school setting.  Common problems and methodologies of teaching science to secondary school 
students will be discussed.  The course will also provide entry level operational knowledge of the instructional 
strategies, techniques, and materials available for secondary science by having students design learning units, 
explore learning materials, and analyze teaching styles. The use of modern technology in the classroom will 
also be discussed.  

This course provides content necessary to enable teacher licensure students to address Colorado P-12 
Academic Standards in Science. 
 
Textbook  

Bybee, R.,  Carlson Powell, J. and Trowbridge, L Teaching Secondary School Science : Strategies for 
Developing Scientific Literacy (9th Edition), Pearson 
 

Online Resources: 

 National Academies Press: A Framework for K-12 Science Education 
o http://www.nap.edu/catalog.php?record_id=13165 

 Public Draft of the Next Generation Science Standards (available on D2L) 
o http://www.nextgenscience.org/next-generation-science-standards 

 National Science Education Standards  
o http://www.nap.edu/openbook.php?record_id=4962 

 Classroom Assessment and the National Science Education Standards 
o http://www.nap.edu/catalog.php?record_id=9847 

 How People Learn: Brain, Mind, Experience, and School 
o http://books.nap.edu/catalog.php?record_id=9853 

 How students learn: Science in the classroom 
o http://www.nap.edu/catalog.php?record_id=11102  

 American Association for the Advancement of Science (AAAS) publications  
o http://www.project2061.org/publications/ 

 AAAS Project 2061 Benchmarks for Science Literacy, Science for All Americans 
o Atlas science literacy maps (National Science Digital Library, http://strandmaps.nsdl.org/) 

 Vision and Change in Undergraduate Biology Education: A Call to Action 
o http://visionandchange.org/finalreport 

 Video Resources: Annenberg Media (www.learner.org ), HHMI 

 Interactive Labs from Brigham Young University Click here to view Public. 
 

Anticipated Course Learning Outcomes:  Teacher candidates will be able to: 

 Identify common preconceptions students have about science concepts. 

 Plan coherent and effective instructional sequences that are consistent with the goals of the Next 
Generation Science Standards and Colorado Academic Standards for Science. 
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 Apply teaching strategies to engage students in the practices of science: 
o Asking questions and defining problems 
o Developing and using models 
o Planning and carrying out investigations 
o Analyzing and interpreting data 
o Using mathematics and computational thinking 
o Constructing explanations 
o Engaging in argument from evidence 
o Obtaining, evaluating, and communicating information 

 Organize a safe learning environment which includes laboratory safety. 

 Construct effective formative assessments to accurately determine their students’ initial 
understanding and to monitor students’ learning progress.  Develop summative assessments to 
appropriately evaluate student learning. 

 Analyze and reflect on teaching practices. 

 Use modern technologies effectively in the teaching of science. 

 Use various classroom management techniques. 

 Describe a variety of professional teaching activities and organizations available to Colorado science 
teachers.  

 
Course Evaluation  

A  -  In addition to carefully completing all course goals and fully participating in all discussions and 
field experiences, an "A" in the methods class indicates that a student is extremely well qualified in terms of 
teaching skills and possesses the ability to be outstanding during student teaching.  This student displays 
quality planning, interacts well with students, shows command of subject matter and has the ability and 
knowledge to discuss a number of issues in science education.  This student shows creative flair as well as a 
strong commitment to education.  This individual is well on the way to becoming a formal operational teacher.  
Furthermore, all of the above criteria have been systematically documented and presented in his or her 
portfolio and during the Celebration of Learning. 

 
B  -  In addition to completing all assignments and participating in all field experiences, a "B" indicates 

that this student possesses ability to plan, interact and deal with issues in science education.  This individual 
understands the subject matter and can implement effective lessons.  Both the portfolio and the Celebration 
of Learning indicate areas of need that the student has identified and established a plan of action to correct. 

 
C  -  This person possesses the basic competencies deemed necessary for science teaching.  It is 

assumed that all course goals have been completed.  This student may be quite successful in some areas and 
not so successful in others.  A "C" student may need special attention during student teaching to insure 
success and licensure.  The portfolio and the Celebration of Learning presentation should indicate areas of 
need but the student may not have developed a well thought out plan of action for further professional 
development. 

 
D  -  A "D" grade indicates that the student is unsuccessful with the basic competencies even though 

this individual can direct a classroom given support and directions.  This student may have achieved many of 
the course goals, but does not possess the basic competencies necessary to student teach.  The portfolio and 
the celebration of learning presentation will show areas of accomplishment and how these skills will be 
redirected toward another career choice or how the student will back up and correct these deficiencies before 
being allowed to continue into student teaching. 

 
F  -  Complete failure early in the term will signal a grade of "F." This individual will be counseled to 

drop the class and redirect their professional goals based on individual strengths. 
                  
Student Expectations 
Students are expected to  



- regularly attend class. 
- keep a portfolio of the activities and assignments of this class. 
- read assignments. 
- participate in classroom discussions and activities. 
- turn in assignments on announced dates. 

 
**IMPORTANT**   

- Since this is a professional training class, students are expected to treat their obligations to this class 
the same as they would their professional teaching obligations.  
 

Major Activities 
 

A. Keep a daily clinical log of your experiences and observations from your clinical experience. 
B. At least once a week, EMAIL the instructor with comments, observations, questions, etc. involving 

your clinical experience. 
C. Turn in video recording of a lesson taught during your clinical experience. 
D. Develop a professional portfolio for future employment use. 
E. Design and develop an interactive display/bulletin board/web page/power point about your 

professional growth as a teacher during STEP 363/SCED 441. 
G. Submit a review of at least one journal article dealing with the teaching of science. 
H. Develop a preliminary Worksample designed to teach and access important scientific concepts and 

information during about a 3-week period.  
I. Prepare at least two interactive lecture demonstrations that would be effective in teaching a science 

concept. 
 

Topics to be discussed in the course will include. 

 Presenting science materials – Active Engagement 
o How students learn science. 
o Types of science instruction. 
o What it means to “do science” 
o Leading a classroom discussion. 
o Preparing and presenting a classroom activity or demonstration. 
o Designing effective classroom activities and laboratories. 

 Laboratory and science classroom safety. 

 Organizing materials for good classroom management and discipline. 

 Planning science instruction. 
o Daily instruction. 
o Unit (weekly) instruction. 
o Yearly instruction (developing a course plan) 

 Teaching in a standards based classroom 

 Evaluating student progress and achievement. 
o Types of evaluation (formative, summative, diagnostic) 
o Methods of evaluation (daily work, laboratory, quiz, test) 

 Using modern technology appropriately and effectively in the curriculum.  
o computers 
o power point 
o clickers  
o video 
o Smart boards 

 Becoming a "Professional" teacher. 
o Developing personal resources. 
o Teacher organizations (local, state, national). 
o Science teacher organizations (local, state, national). 



o Additional course work. 
 

Science Methods/Clinical Experiences 
 

While enrolled in SCED 441 you are concurrently enrolled in STEP 363.  These two courses are 
corequisites and the success of each is dependent on the other.  STEP 363 is a clinical/field experience that 
allows you to practice much of what will be discussed in SCED 441.  The experience should be developmental, 
culminating in an extended teaching experience of at least 5 consecutive days.  You will work closely with 
your cooperating teacher to develop your teaching skills.  Take every opportunity to work with students that is 
available to you. 

You will have expectations for what is done during your field experience from both the College of 
Education/Partnership Faculty and SCED 441.  Where these are redundant or very closely aligned, doing the 
once, excellently is sufficient.  Remember, our ultimate goal is to prepare you to be an excellent teacher.  
This is not just a course; it is the gateway to your profession. 

Following is a suggested progression of expectations for your clinical experience.  This is designed to 
gradually get you more involved with students and increase your classroom leadership as the semester 
progresses.  In addition to these, there will be specific observational tasks assigned during the semester that 
will correspond with topics covered in class.  Your STEP 363 instructors may make additional assignments.  
Your cooperating teacher will have additional expectations.  You personally should seek responsibility and 
active involvement in the teaching profession.  The goal is to maximize your growth as a science educator 
through involvement with a high school science class.  Many times it is up to you to initiate this involvement.  
Our ultimate goal is to prepare you to be an excellent teacher.  This is not "just a course", it is the gateway 
to your profession. 
 

This is a professional position.  Your active involvement and completion of responsibilities is assumed.  
If you cannot attend your clinical class, notify your cooperating teacher ahead of time. 
 

Please share these expectations with your cooperating teacher.  He/she will very likely have additional 
expectations, but these should form a core for initiating involvement.  Build on these as you develop your 
professional skills. 
 
RECOMMENDED CLINICAL EXPERIENCES 
 
1. Learn students' names 
2. Write and share observations of class sessions and particular students in assigned classes. 
3. Assist with: Taking roll, reading bulletins, Handing out papers, Setting up and breaking down laboratory 

experiments 
4. Grading student papers 
5. Be familiar with school policies and procedures 
6. Create a bulletin board and/or window display 
7. Be involved with students in one-on-one and small group settings 
8. Observe and document one student over the semester.  Regularly log records on behaviors, 

interactions, class performance, physical changes, emotional reactions, and special needs. 
9. Make explicit lesson plans based on student needs 
10. Teach as many lessons or portion of lessons as possible 
11. Plan and teach at least one topic area or complete unit as described in more detail in the major activity 

session. 
12. Time to reflect on experiences as a "Teacher Assistant" 
13. Experience Team Teaching not just turn teaching 
14. Demonstrate the use of checks for understanding 
15.  Follow one student for as much of an entire school day as possible, then document and react to your 

findings. 
 


