
 

Teaching High School Biology Syllabus 
1 of 8 

 

Course Syllabus 
 
Title 
Teaching High School Biology 
 
Target Audience 
This course is intended for pre-service and in-service life science teachers of grades 9-12. 

  
Prerequisites 
To successfully participate and complete the assignments in this course, the learner must: 
• Be familiar with taking an online course or have completed the PBS “Practice Learning Online 

with TeacherLine” course. 
• Have some experience in grades 9-12 classrooms 
• Have an interest in life science. 

 
 

Course Description   
This course focuses on three elements: content knowledge, inquiry and other teaching strategies, and 
use of multimedia and visualization tools in teaching and learning about how to teach biology effectively. 
This course looks at how teachers combine content knowledge and sound teaching strategies to give 
students a deep and meaningful understanding of topics teachers and students find most challenging, 
including genetics, evolution, and cell biology. Through the readings, videos, discussions, assignments, 
and other interactive experiences, learners in this course will have multiple opportunities to develop their 
content knowledge about genetics, evolution, and cell biology. Learners will experience a rich multimedia, 
inquiry-based learning environment as their students ideally would in their own classroom. The course 
provides effective teaching methodologies, strategies, and tools that can be used when teaching life 
science concepts. 

 
Instructor/Facilitator 
See instructor/facilitator sheet. 

 
Credits 
To be determined by college or university. 
 
Course Goals/Objectives 
As a result of participating in this course learners will: 

• Draw meaningful parallels between scientific inquiry and classroom inquiry. 
• Identify the benefits of an inquiry-based approach to science education. 
• Explore a range of teaching methodologies and strategies for topics teachers and 

students find most challenging, including genetics, evolution, and cell biology. 
• Reflect on the theory of lesson design, and incorporating the use of multimedia. 
• Draw on a media-rich learning environment that they can use with students. 
• Using classroom-practice videos to model ways of teaching beyond the textbook. 

 
Outline of Content and Assignments  
Learners in this course are expected to participate in discussions and complete assignments. Learners 
are also expected to keep a personal notebook (which is not assessed) to keep notes, complete 
exercises, and record reflections about their learning experiences in this course.  

 
Discussion Activities 
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• Essential Question – Each session includes a discussion about an essential question and to 
teaching and learning issues related to this question. Learners post responses to questions posed in 
the course and respond to posts submitted by their colleagues. 

 
• Final Project Discussion - There is also an ongoing discussion concerning final assignment 

preparation. 
 
Assignments and Final Course Project - Learners are expected to submit assignments and a final 
assignment. Rubrics are provided for assessment of all assignments, and the course content includes 
assignment samples.     
 
Assignments in this course include: 
• Writing Assignments – Short writing assignments (essays) that answer the essential questions for 

the session are submitted to the facilitator for assessment. 
• Final Course Assignment  

This assignment consists of writing or adapting a lesson plan on biology. Learners will base their 
lesson plan design on the Understanding by Design model and create standards-based activities that 
reflect the content and methodology of the course. To complete the assignment learners will: 

o Describe in detail the lesson that is being designed or adapted. 
o Identify the understanding the students will gain. 
o Identify the essential questions the lesson will pose. 
o Describe the assessment strategies to be used throughout the lesson. 
o List the resources that will be used and explain how they will be used.  
o Provide rationales for the lesson decisions made, based on the Understanding by Design 

model. 
o Integrate ideas on creating a productive learning environment.  
 

Required Readings 
• Session 1: 

o “Nature of Science (from ENSI)” 
o “The Nature of Science (from Project 2061)” 
o “On Scientific Method” 
o “Does Sea-Water Kill Seeds?” 
o “Teaching for Conceptual Change: Confronting Children’s Experience” 
o “View Science Learning from a Constructivist Perspective” 
o “The Fallacy of Induction in Science Teaching” 
o “Images of Inquiry: Another Image of Inquiry in Grades 9-12”  

• Session 2: 
o “Frequently Asked Questions about Inquiry” 
o “Steve’s Story”  
o “Convergence: Marsupials and Placentals” 

• Session 3: 
o “Probing Children’s Thinking” 
o “How Students Learn Science” 
o “To See Beyond the Lesson” 
o “How Generic Disorders Are Inherited” 
o “DNA on the Witness Stand” 

• Session 4: 
o ‘What Learners Already Know Influences Their Learning” 
o “Teach Me, Teach My Brain” 
o “Teaching Standard A” from the National Science Education Standards 
o “Making Students as Important as Standards” 
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• Session 5: 
o “Natural Selection in Real Time” 
o “Finch Beak Data Sheet” 
o “What Are the Strengths of My Current Assessment System?” 
o “Purposes of Assessment “            
o “Student-Generated Assessment” 

• Session 6: 
o “Using Questions to Promote Inquiry” 
o “What is a Good Guiding Question?” 
o “Helping Students Ask the Right Questions” 

• Session 7: 
o “Content Standard C: Life Science: The Cell” from the National Science Education 

Standards 
o “Identify Desired Results – Stage 1” 
o “Determine Acceptable Evidence – Stage 2” 
o “Plan Learning Experiences and Instruction – Stage 3” 
o “Mitochondria Functions and Training” 
o “Stem Cell Debate” 
o “You Can Teach for Meaning” 

• Session 8 
o “Teaching Standard D” from the National Science Education Standards 
o “Teaching Standard E” from the National Science Education Standards 
o  “The Engaged Classroom” 
o “Stories in the Ice” 

 
SESSION 1: PROCESSES OF SCIENCE 
Objectives - After completing this session, learners will be able to: 
• Describe how science and scientists follow systematic processes of making observations, 

asking questions, making predictions, taking measurements, collecting data, and drawing 
conclusions based on evidence. 

• Describe how scientific knowledge can change in light of new evidence or interpretations. 
• Identify ways to bring the scientific process into the classroom as a teaching and learning 

tool. 
 

Using an inquiry-based approach, the session is divided into the following sections: Invitation, 
Exploration, Explanation, Application, and Putting It into Practice. The Essential Question for this 
session is: How do scientists investigate the natural world, and how can teachers and students 
use scientific inquiry to better understand biology? 
 
Activities in this session introduce learners to the course and the online learning environment, and the 
process of thinking like a student again. Learners identify processes common to all scientific 
investigations, and explore how using similar approaches in the classroom can foster habits of mind 
students need to understand how science works and how to conduct their own scientific research. 
 
The assignments in this session require learners to describe the processes of science in a specific study 
and draw parallels between scientific inquiry in the field and inquiry in an example biology classroom.  
 
Discussions in this session focus on finding solutions for the essential question for this session. 
 
Learners will record notes and reflections in their personal notebook about different concepts, 
methods, activities, and ideas presented throughout the session. 
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SESSION 2: INQUIRY-BASED LEARNING 
Objectives - After completing this session, learners will be able to: 
• Identify and describe the essential elements of classroom inquiry. 
• Discuss how one or more inquiry-oriented teaching strategies could be incorporated into their 

teaching practice and what the advantages might be. 
 

Using an inquiry-based approach, the session is divided into the following sections: Invitation, 
Exploration, Explanation, Application, and Putting It into Practice. The Essential Question for this 
session is: How can inquiry-based learning improve students' understanding of science? 
 
Activities in this session delve into the benefits of an inquiry-based approach to teaching biology. 
Learners assess levels of inquiry in various classroom activities, including their own, and then develop 
and practice strategies for increasing active learning. 
 
Assignments in this session require learners to demonstrate an understanding of the continuum for each 
of the five essential features of classroom inquiry and develop an idea for an inquiry-oriented activity on 
evolution.   
 
Discussions in this session focus on finding solutions for the essential question for this session. 
 
Learners will record notes and reflections in their personal notebook about different concepts, methods, 
activities, and ideas presented throughout the session.  
 
 
SESSION 3: TOPICS IN GENETICS 
Objectives - After completing this session, learners will be able to: 
• Assess their students' prior knowledge more effectively. 
• Identify teaching strategies that heighten their students' understanding of various genetics 

topics. 
• Describe research that supports an inquiry-based approach to teaching. 

 
Using an inquiry-based approach, the session is divided into the following sections: Invitation, 
Exploration, Explanation, Application, and Putting It into Practice. The Essential Question for this 
session is: How can teachers combine content knowledge and sound teaching strategies to give 
students a deep and meaningful understanding of genetics? 
 
Activities in this session delve into some of the more challenging topics in genetics. Learners use a 
combination of content knowledge and sound teaching strategies to develop effective teaching 
approaches for these topics. 
 
Assignments in this session require learners to develop an identified priority concept into an assessment 
plan and make a plan for how they will implement and evaluate new resources and strategies.    
 
Discussions in this session focus on finding solutions for the essential question for this session. 
 
Learners will record notes and reflections in their personal notebook about different concepts, methods, 
activities, and ideas presented throughout the session.  
 
 
SESSION 4: TOPICS IN APPLIED GENETICS 
Objectives - After completing this session, learners will be able to: 
• Employ classroom techniques and examples that connect genetics and real-world 

applications. 
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• Describe strategies and tools, such as concept mapping, that help students monitor their own 
learning and provide assessment data for teachers. 

• Describe the educational value of, and be able to implement, strategies that require a learner 
to take a stand on a topic and support it with scientific evidence. 

• Identify multiple strategies for teaching inquiry-based science.  
• Describe the essential elements of differentiated instruction. 

 
Using an inquiry-based approach, the session is divided into the following sections: Invitation, 
Exploration, Explanation, Application, and Putting It into Practice. The Essential Question for this 
session is: How can case studies in applied genetics be used to engage student interest, reduce 
their misconceptions, deepen their understanding of the role of genetics in biotechnology and 
medicine, and help them become independent learners? 
 
Activities in this session delve into the applied genetics. Learners assess their knowledge of applied 
genetics, explore how preconceptions affect learning, and identify a set of resources and a strategy for 
using them to deepen student understanding of this topic. 
 
Assignments in this session require learners to develop multiple approaches to teaching genetic 
modification that will address students’ different learning needs and analyze how they will implement 
resources on a chosen topic in a lesson with students.    
 
Discussions in this session focus on finding solutions for the essential question for this session. 
 
Learners will record notes and reflections in their personal notebook about different concepts, methods, 
activities, and ideas presented throughout the session.  
 
 
SESSION 5: TEACHING EVIDENCE FOR EVOLUTION 
Objectives - After completing this session, learners will be able to: 
• Describe the role of evidence in scientific investigations. 
• Describe the importance of using various types of evidence, including anatomical, molecular, 

biogeographical, and fossil evidence, to support the theory of evolution. 
• Outline methods for gathering and evaluating evidence of students' understanding from their 

work. 
• Give specific examples of how they can use the knowledge from formative assessments to 

revise their teaching practices and deepen students' understanding. 
 
Using an inquiry-based approach, the session is divided into the following sections: Invitation, 
Exploration, Explanation, Application, and Putting It into Practice. The Essential Question for this 
session is: What is the role of evidence in scientific investigations and in science education? 
 
Activities in this session delve into the role of evidence in scientific investigation and science education. 
Learners piece together evidence scientists use to explain evolution, and identify evidence they might 
gather to assess student understanding. 
 
Assignments in this session require learners to describe how a synthesis of two lines of evidence for 
evolution creates a stronger argument than a single line does and to describe a student assessment for 
an evolution lesson they teach. 
 
Discussions in this session focus on finding solutions for the essential question for this session. 
 
Learners will record notes and reflections in their personal notebook about different concepts, methods, 
activities, and ideas presented throughout the session.  



 

Teaching High School Biology Syllabus 
6 of 8 

 

 
 
SESSION 6: TEACHING PROCESSESS OF EVOLUTION 
Objectives - After completing this session, learners will be able to: 
• Describe inquiry approaches to learning and teaching about the processes of evolution. 
• Identify several types of questions and describe how to use them effectively in a lesson. 
• Help students learn how to generate their own scientific questions. 
• Ask questions that more effectively probe students' understanding.  
• Describe effective ways to incorporate into lessons simulations that deepen students' 

understanding about the processes of evolution. 
 

Using an inquiry-based approach, the session is divided into the following sections: Invitation, 
Exploration, Explanation, Application, and Putting It into Practice. The Essential Question for this 
session is: What questioning strategies can you use to promote deeper student understanding of 
the processes that drive evolution? 
 
Activities in this session delve into how learners can use questioning to inspire inquiry, assess student 
understanding, and teach students to generate their own questions about the processes that drive 
evolution. 
 
Assignments in this session require learners to explain how harmful mutations can persist in a population 
and reflect on how they may guide students to understand this concept. Learners also identify learning 
objectives and effective questions for given simulations that they may implement with students.    
 
Discussions in this session focus on finding solutions for the essential question for this session. 
 
Learners will record notes and reflections in their personal notebook about different concepts, methods, 
activities, and ideas presented throughout the session.  
 
 
SESSION 7: LESSON DESIGN 
Objectives - After completing this session, learners will be able to: 
• Describe the purpose and methods of backward design in the development of a curriculum. 
• Apply the principles of backward design (determining what students should understand, 

identifying how they will assess their understanding, and developing strategies to meet 
established learning objectives) to the development of more effective lessons. 

• Use the lesson design framework presented in this session to analyze and improve upon 
lessons they already use. 

• Describe some of the big ideas in cell biology. 
 
Using an inquiry-based approach, the session is divided into the following sections: Invitation, 
Exploration, Explanation, Application, and Putting It into Practice. The Essential Question for this 
session is: What components do effective inquiry-based biology lessons have in common, and 
how can you combine these components to create your own lessons? 
 
Activities in this session delve into the common components of effective lessons and use the approach 
called “backward design” to plan an activity on cell biology. Learners also begin work on their final 
assignment.  
 
Assignments in this session require learners to develop a lesson plan on the cell using the Understanding 
by Design framework. Learners also begin working on their final assignment.   
 
Discussions in this session focus on finding solutions for the essential question for this session. 
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Learners will record notes and reflections in their personal notebook about different concepts, methods, 
activities, and ideas presented throughout the session.  
 
SESSION 8: AN ENVIRONMENT FOR LEARNING 
Objectives - After completing this session, learners will be able to: 
• Identify the common attributes of effective learning environments. 
• Predict the effect various aspects of the classroom environment will have on student learning. 
• Maximize the effectiveness of their lessons by tailoring the classroom environment to 

particular activities. 
 

Using an inquiry-based approach, the session is divided into the following sections: Invitation, 
Exploration, Explanation, Application, and Putting It into Practice. The Essential Question for this 
session is: What role does the learning environment play in education, and how can you create a 
productive environment for your own inquiry-based lessons? 
 
Activities in this session delve into the role that classroom environment plays in learning. Learners identify 
strategies for developing a supportive learning environment and apply these strategies to topics in 
ecology as well as to their own lesson design. 
 
Assignments in this session require learners to analyze the components of an effective classroom-
learning environment. Learners also complete their final assignment.    
 
Discussions in this session focus on finding solutions for the essential question for this session. 
 
Learners will record notes and reflections in their personal notebook about different concepts, methods, 
activities, and ideas presented throughout the session.  
 
Schedule 
This course is scheduled to take approximately 45 hours to complete. The number of hours identified for 
each course reflects time spent online, but does not reflect the total time spent completing offline 
coursework and assignments. All learners are different and learners will likely spend double the indicated 
number of hours completing all coursework depending on learning styles and work habits. 
 
 
Requirements 
Learners are expected to: 
• Complete all assignments. 
• Participate and actively engage in discussions with fellow learners while contributing to the social 

construction of knowledge. 
• Be self-directed and self-motivated. 
• Ask for assistance when they need it. 
 
Facilitators are expected to: 
• Provide feedback to all learners. 
• Participate in discussions to keep them moving forward. 
• Provide assistance to learners who need it. 
 
Technical Requirements 
• Word Processor 
• Internet service provider 
• E-mail 
• Shockwave and Flash: http://www.macromedia.com/downloads/ 
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• Acrobat Reader: http://www.adobe.com/products/acrobat/readstep.html 
• QuickTime:  http://www.apple.com/quicktime/download/ 
 
Standards of Academic Integrity 
As posted on PBS TeacherLine Web site at 
http://teacherline.pbs.org/teacherline/help/help_template3.cfm?subID=197  
 
Evaluation 
This course is evaluated on a letter grade basis, and graduate credit may be available. See the PBS 
TeacherLine Web site for details pertaining to specific graduate credit instructions. 
 


