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Course Syllabus 
 
Title 
Introduction to Biotechnology 
 
Target Audience 
This course is intended for pre-service and in-service science teachers of grades 9–12 who will 
be teaching biotechnology. 
  
Prerequisites 
To successfully participate and complete the assignments in this course, learners must: 
• Be familiar with taking an online course or have completed the PBS “Practice Learning Online 

with TeacherLine” course. 
• Have some experience in grades K–12 classrooms. 
• Have an interest in biotechnology. 
 
Course Description   
In addition to increasing the learner's awareness and understanding of biotechnology, this course focuses 
on teaching strategies and the use of media in teaching biotechnology concepts effectively at the high 
school level. Learners explore the basic concepts of biotechnology, examine the common tools and 
techniques of biotechnology, and learn how to incorporate biotechnology into the classroom to increase 
students’ awareness of the industry and career opportunities. Through the readings, videos, discussions, 
and assignments, learners in this course will have multiple opportunities to develop content knowledge 
about biotechnology and its applications. Learners will experience a media-rich environment, as their 
students ideally would in their own classrooms. 
 
Instructor/Facilitator 
See the instructor/facilitator sheet. 

 
Credits 
To be determined by the college or university. 
 
Course Goals/Objectives 
As a result of participating in this course, learners will: 
• Define biotechnology and list some basic applications.  
• Assess the importance of bringing biotechnology into the classroom. 
• Describe one of the fundamental processes of biotechnology: production of a recombinant protein 

using a microorganism. 
• Describe one additional technique or application of biotechnology. 
• Identify biotechnology resources to help in teaching biotechnology concepts. 
• Identify teaching strategies for bringing basic biotechnology concepts into the classroom. 
 
Outline of Content and Assignments  
 
Discussions and Notes – Learners in this course are expected to participate in discussions by posting 
responses to questions posed in the course and responding to posts submitted by their colleagues. 
Learners are also expected to keep a personal notebook (which is not assessed) in which to keep notes, 
complete exercises, and record reflections about their learning experiences in this course.  
 
Assignments and Final Course Project – Learners are expected to submit several assignments, 
including a final assignment. Rubrics are provided for the assessment of all assignments.     
 
Assignments in this course include: 
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• Two Writing Assignments – Learners submit short essays in Sessions 2 and 4—addressing 
topics within those sessions—to the facilitator for assessment. 

 
• Final Course Assignment – For the final assignment in this course, learners design a new 

lesson—or adapt an existing lesson—on a biotechnology topic of their choice. To complete this 
assignment, learners will need to: 

o Review their notebook reflections from each session about topics and resources they find 
interesting and relevant. 

o Identify a topic that is aligned to the standards and benchmarks for their grade level. 
o Identify three or more learning objectives that they would like their students to master. 

These objectives will serve as the basis for the lesson they create. 
o Describe in detail the lesson that they will be designing or adapting, including a list of 

resources for the lesson and an explanation of how they will be used. 
o Write an explanation of how this lesson demonstrates their understanding of the topic, 

and how they tailored their approach and level to make it appropriate for their students. 
o Describe how they will assess student mastery of the stated learning objectives. 

 
Required Readings 
• “Guide to Biotechnology: What Is Biotechnology?” 
• “Guide to Biotechnology: Industries That Benefit” 
• “Guide to Biotechnology: Recombinant DNA Technology” 
• “Guide to Biotechnology: Recombinant Protein Therapeutics” 
• “Guide to Biotechnology: Bioethics” 

 
SESSION 1: The Field of Biotechnology 
 
Objectives - After completing this session, learners will be able to: 

• Create a working definition of biotechnology 
• Show how biotechnology addresses their state’s curriculum framework or standards 
• Describe some of the challenges and advantages of teaching biotechnology in the high school 

curriculum 
 
This session introduce learners to the course and to the online learning environment, and highlights the 
value of bringing biotechnology into the high school classroom. Learners will work on creating their own 
definition of biotechnology. 
 
Discussions in this session focus on the basic concepts of biotechnology and ways of integrating them 
into the classroom. 
 
Learners will record notes and reflections in their personal notebook about different concepts, 
methods, activities, and ideas presented throughout the session. 
 
SESSION 2: Producing Recombinant DNA 
 
Objectives - After completing this session, learners will be able to: 

• Describe the steps of the process used to make a recombinant DNA molecule 
• Explain the proper technique for using a micropipette and preparing an agarose get 
• Develop an activity that incorporates media resources from the course 

 
This session focuses on one of the fundamental processes of biotechnology: production of a recombinant 
protein using a microorganism. 
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Discussions in this session focus on the steps in the process of producing a recombinant DNA molecule 
and the use of gel electrophoresis in that process. 
 
The assignment in this session asks learners to describe how they would incorporate two media 
resources from the course into an activity for their students, including the expected learning outcomes 
and plans for assessment.   
 
Learners will record notes and reflections in their personal notebook about different concepts, methods, 
activities, and ideas presented throughout the session.  
 
SESSION 3: Producing Recombinant Proteins 
 
Objectives - After completing this session, learners will be able to: 

• Describe the steps involved in protein production 
• Explain some of the different applications of recombinant DNA technology 
• Develop an activity that incorporates media resources from the course 
• Develop a plan for illustrating proper lab operating procedures to students 

 
This session delves into examining techniques for producing large quantities of protein from bacterial 
cultures. Learners also consider how to maintain proper lab protocols and how to encourage students to 
follow proper lab procedures. 
 
Discussions in this session focus on the processes and techniques used in recombinant protein 
production, the various applications of recombinant DNA technology, and ways to incorporate these 
concepts into a high school biology or biotechnology classroom. 
 
Learners will record notes and reflections in their personal notebook about different concepts, methods, 
activities, and ideas presented throughout the session.  

 
SESSION 4: Biotechnology in Industry and Society 
 
Objectives - After completing this session, learners will be able to: 

• Explain in detail the process for and applications of a particular DNA technique 
• Describe how to introduce the concepts of the selected techniques to students 
• Develop a plan for presenting particular applications and techniques of biotechnology to students 

 
This session continues to explore additional techniques of biotechnology and their applications. In a 
jigsaw activity, each learner selects a technique to research. 
 
Discussions in this session focus on sharing individual research on different biotechnology techniques 
and ways of using media resources from the course in a classroom activity. 
 
The assignment in this session asks learners to describe an activity they could use to present particular 
biotechnology applications and techniques to their students. The activity would include media resources 
from the course and plans for assessing student learning. 
 
Learners will record notes and reflections in their personal notebook about different concepts, methods, 
activities, and ideas presented throughout the session.  
 
SESSION 5: Bioethics 
 
Objectives - After completing this session, learners will be able to: 

• Explain the concept of bioethics 
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• Develop ways to address bioethical issues with students 
 
Biotechnology applications can be controversial because they touch on areas that people feel strongly 
about due to their political or religious beliefs. This session explores bioethics and looks at ways to best 
engage students in the subject. 
 
The discussions in this session ask learners to reflect on what they find engaging about certain bioethical 
topics and to look at ways to address bioethical issues with students. 
 
Learners will record notes and reflections in their personal notebook about different concepts, methods, 
activities, and ideas presented throughout the session.  
 
SESSION 6: Biotechnology Careers 
 
Objectives - After completing this session, learners will be able to: 

• Describe various career opportunities available within the biotechnology industry 
• Develop ideas for introducing biotechnology career information to students 
• Design a plan for creating or adapting a lesson that incorporates biotechnology topics and media 

resources 
 
This session explores the various careers available in the field of biotechnology. 
 
Discussions in this session focus on the types of career opportunities available in biotechnology and ways 
to use media resources from the course to help students learn about the career opportunities available to 
them. 
 
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 30 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 
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• E-mail 
• Shockwave, Flash, and Acrobat Reader: http://www.adobe.com/downloads/ 
• QuickTime: http://www.apple.com/quicktime/download/ 

 
Standards of Academic Integrity 
As posted on the PBS TeacherLine Web site at http://www.pbs.org/teacherline/support/article/25/ 
 
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. 
 


