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MMoonnrrooee  TToowwnnsshhiipp  SScchhoooollss  
Mission and Goals 

 

 
The mission of the Monroe Township School District, a unique multi-generational community, is to 
collaboratively develop and facilitate programs that pursue educational excellence and foster 
character, responsibility, and life-long learning in a safe, stimulating, and challenging environment to 
empower all individuals to become productive citizens of a dynamic, global society. 
 

Mission 

Goals 
 

To have an environment that is conducive to learning for all individuals. 
 
To have learning opportunities that are challenging and comprehensive in order to stimulate the 
intellectual, physical, social and emotional development of the learner. 
 
To procure and manage a variety of resources to meet the needs of all learners. 
 
To have inviting up-to-date, multifunctional facilities that both accommodate the community and are 
utilized to maximum potential.  
 
To have a system of communication that will effectively connect all facets of the community with the 
Monroe Township School District. 
 
To have a staff that is highly qualified, motivated, and stable and that is held accountable to deliver a 
safe, outstanding, and superior education to all individuals. 
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INTRODUCTION, PHILOSOPHY OF EDUCATION, AND EDUCATIONAL GOALS 

 
Philosophy 

 
 

Our philosophy is to provide students with a multitude of opportunities in which they can experience a quality education.  While 
our educational programs take into account the physical, social, and emotional needs of our students, the primary educational focus 
continues to be largely academic in nature.  We believe that students learn best when they are able to actively construct meaning.  
Science is a process, a way of thinking about and investigating the world in which we live.  Emphasis in science is placed on students 
being actively engaged in real-life problem solving.  We believe that learning is best experienced when it is student-centered and 
challenges the capacity to hypothesize, theorize and clearly articulate responses.  We recognize that students come to school with prior 
knowledge and pre-existing assumptions about the world around them.  We believe that the science curriculum should be problem 
and/or scenario based and allow students to interact with the content. 

 
The curriculum represents the expressions of educational ideas in practice.  Our curriculum is guided by the use of essential 

Questions and Big Ideas that help facilitate student-thought and content integration.  As our students continue to grow in an 
interconnected and changing world, it is our belief that they must become equipped to be global citizens by learning skills of effective 
cooperation and collaboration for global problem solving. 
 
 

Educational Goals 
 

 
 
Biotechnology is a course that examines the impact of biological knowledge and research on human society.  The course will begin with a basic definition 

of biotechnology and will introduce the concept that biotechnology has been practiced by humans long before many of the current ideas about science and 
technology were formulated.  The course help prepare students for an active role in modern society which is heavily impacted by science and technology, in 
particular the fields of medicine and environmental studies, both of which are dependent upon biotechnology. 

 
Building upon prior knowledge and skills, by the end of the Biotechnology course, students will be able to: 
 

• Identify the major historical advances in made in the field of biotechnology and analyze their current implications 
• Analyze how biotechnology can be used to modify environmental issues 
• Analyze the ethical implications of biotechnology 
• Identify and explore possible career paths in the field of biotechnology 
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New Jersey State Department of Education  
Core Curriculum Content Standards 

 
A note about Science Standards and Cumulative Progress Indicators. 
 
The New Jersey Core Curriculum Content Standards for Science were revised in 2004.  A complete copy of the new Core Curriculum 
Content Standards for Science may also be found at:  
 
http://www.nj.gov/education/cccs/s5_science.htm 
 

http://www.nj.gov/education/cccs/s5_science.htm�
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Biotechnology 
 

Scope and Sequence 
 

Quarter I 
I. Introduction to Biotechnology. 

a. Technology and Society:
II. DNA Review 

 Define biotechnology.   Examine the major 
historical advances in biotechnology.  Examine the major historical 
advances in the discovery of DNA.  Explore the ways in which 
biotechnology influences society in the following areas:  Health, 
environment, industry. 

a. Systems:

b. 

  Explain the principle function of DNA.  Examine the main 
features of DNA replication.  Explore the process of transcription.  
Describe the genetic code.  Explore the process of translation. 

Structure and Function:

III. DNA Manipulation 

  Describe the structure of a DNA molecule.  
Explain the role of complimentary base pairing in the replication of 
DNA. 

a. Systems:

b. 

  Explain how restriction enzymes work.  Examine the steps of 
the polymerase chain reaction (PCR).   Explore the chemistry of 
dideoxy-DNA sequencing. 

Structure and Function:

c. 

  Explore cloning vectors and plasmids.  
Examine how restriction enzymes can be used to make recombinant 
DNA molecules.  Explain how gel electrophoresis is used to separate 
DNA molecules. 

Technology and Society:

IV. Environmental Biotechnology 

  Explain the utility of PCR to modern 
biotechnology.  

a. Technology and Society:

b. 

  Examine bioremediation.  Explore 
advantages and disadvantages of bioremediation over traditional 
methods.  Compare and contrast the advantages and disadvantages 
of biofuels over fossil fuels. 

Systems

Quarter II 

:  Examine the types of microbes useful in bioremediation.  
Explore different methods of producing biofuels.  Explain how 
biotechnology can preserve biodiversity. 

V. Gene Therapy 
a. Systems:

b. 

  Identify the types of diseases that are candidates for 
treatment by gene therapy.  Identify vectors used in gene therapy to 
introduce therapeutic genes. 

Technology and Society

VI. Cell/organism Cloning 

:  Identify the risks and benefits of gene 
therapy. 

a. Systems:

b. 

  Define the term clone.  Define cell differentiation.  Define 
the process of somatic cell nuclear transfer (SCNT).   
Technology and Society:

VII. Stem Cell Technology 

  Describe the steps involved in SCNT.  
Describe the limitations of organism cloning. 

a. Systems:

b. 

  Identify the unique characteristics of stem cells.  Compare 
and contrast embryonic and adult stem cells.  Differentiate between 
diseases that are candidates for stem cell therapy and those that are 
not. 

Technology and Society:

VIII. Genetically Modified Crops and Livestock 

  Explore reasons for stem cell research.  
Describe uses for stem cells other than cell-based therapies. 

a. Technology and Society:

b. 

  Explore reasons for creating genetically 
modified crops and livestock.  Examine possible therapeutic uses for 
genetically modified livestock.  Describe the two major objectives of 
genetically modified crops.  Examine Bt corn and analyze the 
potential benefits and hazards of Bt corn. 

Systems

IX. Ethics 

:  Analyze the impact genetically modified livestock has on the 
environment. 

a.   Technology and Society:
 

  Differentiate between empirical claims and 
ethical claims.  Identify the major ethical issues surrounding 
biotechnology.  Participate in a debate on the ethical issues 
surrounding biotechnology. 
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Curriculum Management System 
Grade Level/Subject

Big Idea:  Technology & Society  
:  

Biotechnology/11 
Goal 1: The student will be able to define biotechnology, trace its history and define its current    

implications. 
Objectives / Cluster Concepts / 
Cumulative Progress Indicators 
(CPI's) 
 
The student will be able to: 

Essential Questions 
Sample Conceptual Understandings 

Instructional Tools / Materials / Technology / 
Resources / Learning Activities / 
Interdisciplinary Activities / Assessment Model 

3 1.1. Define biotechnology 
(5.1.12.A, 5.1.12.B, 
5.2.12.A, 5.2.12.B, 5.4.12.A, 
5.4.12.B) 

 
1.2. Examine the major historical 

advances in biotechnology 
(5.1.12.A,  5.1.12.B, 
5.2.12.A, 5.2.12.B, 5.4.12.A,  
5.4.12.B) 

 
1.3. Examine the major historical 

events in the discovery of 
DNA (5.2.12.A, 5.2.12.B, 
5.4.12.A, 5.4.12.B, 5.5.12.B, 
5.5.12.C) 

 
1.4. Explore the ways in which 

biotechnology influences 
modern society in the 
following areas: 
Health 
Environment 
Industry 
(5.1.12.A, 5.2.12.A, 
5.2.12.B, 5.4.12.A, 5.4.12.B) 

• Why is biotechnology necessary today? 
 
 
 
• Is biotechnology a “modern” human effort? 
• How did early human societies use biotechnology 

without a full understanding of science? 
 
 
• What effect did the discovery of the structure of DNA 

have on biotechnology? 
 
  
 
 
• How does biotechnology affect our everyday lives? 
• What areas of life does biotechnology effect? 
• What are some possible career paths in 

biotechnology? 
 

NOTE:  The assessment models provided in this 
document are suggestions for the teacher. If the 
teacher chooses to develop his/her own model, 
it must be of equal or better quality and at the 
same or higher cognitive levels (as noted in 
parentheses).  
Depending upon the needs of the class, the 
assessment questions may be answered in the 
form of essays, quizzes, mobiles, PowerPoint, 
oral reports, booklets, or other formats of 
measurement used by the teacher. 
 
• Assessment Model: 
 
Write a want-ad advertisement for biotechnology 
career position they will identify through research.  
Students will include in their ad a description of job 
duties, necessary experience, training/education 
required and salary range.  
Students will author interview questions and as a 
culminating activity will role-play a perspective 
candidate seeking employment in response to their 
want-ad advertisement. (Analysis, Synthesis, 
Evaluation) 
 
• Texts: 
What is Biotechnology: 
http://www.accessexcellence.org/RC/AB/BC/what_i
s_biotechnology.html 
 

http://www.accessexcellence.org/RC/AB/BC/what_is_biotechnology.html�
http://www.accessexcellence.org/RC/AB/BC/what_is_biotechnology.html�
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Curriculum Management System 
Grade Level/Subject

Big Idea:  Technology & Society  
:  

Biotechnology/11 
Goal 1: The student will be able to define biotechnology, trace its history and define its current    

implications. 
Objectives / Cluster Concepts / 
Cumulative Progress Indicators 
(CPI's) 
 
The student will be able to: 

Essential Questions 
Sample Conceptual Understandings 

Instructional Tools / Materials / Technology / 
Resources / Learning Activities / 
Interdisciplinary Activities / Assessment Model 

Your World Magazine, Vol. 1 No. 1 
Your World Magazine, Vol. 3 No. 1 
 
 
 
Biotech timelines: 
http://www.accessexcellence.org/RC/AB/BC/#Anch
or-44867 
http://www.biotechinstitute.org/what_is/timeline.html 
 
DNA Timeline – DNA Interactive web site 
www.dnai.org 
 
• Related Activities: 
Making yogurt/root beer lab 
Careers in biotechnology exercise.  
http://www.occc.edu/BBDiscovery/documents/Modu
les/Exploring_Careers_Biotechnology.htm 
 
 

http://www.accessexcellence.org/RC/AB/BC/#Anchor-44867�
http://www.accessexcellence.org/RC/AB/BC/#Anchor-44867�
http://www.biotechinstitute.org/what_is/timeline.html�
http://www.dnai.org/�
http://www.occc.edu/BBDiscovery/documents/Modules/Exploring_Careers_Biotechnology.htm�
http://www.occc.edu/BBDiscovery/documents/Modules/Exploring_Careers_Biotechnology.htm�
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Curriculum Management System 
Grade Level/Subject

Big Idea:  Systems, Structure & Function 
:  

Biotechnology/11 
Goal 2: The student will be able to identify the basic structure and function of DNA molecules. 

Objectives / Cluster Concepts / 
Cumulative Progress Indicators 
(CPI's) 
 
The student will be able to: 

Essential Questions 
Sample Conceptual Understandings 

Instructional Tools / Materials / Technology / 
Resources / Learning Activities / 
Interdisciplinary Activities / Assessment Model 

3 2.1. Explain the principle 
function of DNA. (5.5.12.A, 
5.5.12.C) 

 
2.2. Describe the structure of a 

DNA molecule. (5.5.12.A, 
5.5.12.C) 

 
2.3. Define the term 

complimentary base pairing. 
(5.5.12.A, 5.5.12.C) 

 
2.4. Explain the role of 

complimentary base pairing 
in the replication of DNA. 
(5.5.12.A, 5.5.12.C)  

 
2.5. Summarize the main 

features of DNA replication. 
(5.5.12.A, 5.5.12.C) 

 
2.6. Summarize the process of 

transcription. (5.5.12.A, 
5.5.12.C) 

 
2.7. Describe the genetic code. 

(5.5.12.A, 5.5.12.C) 
 
 
 

• Do all living things have DNA? 
 
 
• How is the structure of DNA unique? 
 
 
• How does complimentary base pairing influence the 

structure of a DNA molecule?  
 
 
• How do the base-pairing rules contribute to DNA 

replication? 
• Would accurate replication be possible without the 

complimentary base-pairing rules? 
 
• Why is semi-conservative replication the most efficient 

method of DNA replication? 
  
 
• Why does the cell need three types of RNA? 
 
 
 
• What is the genetic code? 
• What does the fact that the genetic code is the same in 

all living things tell us about evolution? 
 

• Assessment Model: 
 
Students have recently been hired by NASA to 
explore the possibility of life existing on other 
planets.  They are assigned to the Extraterrestrial 
Genetic Material Committee given the task of 
predicting possible non-DNA genetic materials.  
  

• What properties would this molecule have? 
• What are some possible structures for this 

molecule?   
• Draw a picture to illustrate your ideas. 

(Analysis, Synthesis, Evaluation) 
 
• Texts:  
Modern Biology Holt, Rinehart and Winston (2005)            
Chapter 10: Nucleic Acids and Protein Synthesis 
 
Biology, AP Edition

• Activities: 

 Pearson (2005)  Chapter 5: 
Concept 5.5: Nucleic acids store and transmit 
hereditary information 

       Chapter 16: The Molecular Basis of Inheritance 
       Chapter 17: From Gene to Protein 
 

 
DNA and RNA Investigating Living Systems: 
Laboratory Manual   
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Curriculum Management System 
Grade Level/Subject

Big Idea:  Systems, Structure & Function 
:  

Biotechnology/11 
Goal 2: The student will be able to identify the basic structure and function of DNA molecules. 

Objectives / Cluster Concepts / 
Cumulative Progress Indicators 
(CPI's) 
 
The student will be able to: 

Essential Questions 
Sample Conceptual Understandings 

Instructional Tools / Materials / Technology / 
Resources / Learning Activities / 
Interdisciplinary Activities / Assessment Model 

2.8. Summarize the process of 
translation. (5.5.12.A, 
5.5.12.C) 

• What are the two “languages” involved in translation? 
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Curriculum Management System 
Grade Level/Subject

Big Idea:  Technology & Society, Systems 
:  

Biotechnology/11 
Goal 3: The student will be able to describe current laboratory techniques to manipulate DNA 

molecules. 
Objectives / Cluster Concepts / 
Cumulative Progress Indicators 
(CPI's) 
 
The student will be able to: 

Essential Questions 
Sample Conceptual Understandings 

Instructional Tools / Materials / Technology / 
Resources / Learning Activities / 
Interdisciplinary Activities / Assessment Model 

6 3.1. Explain how restriction 
enzymes function.  
(5.4.12.A, 5.4.12.B, 
5.5.12.A) 

3.2. Explore cloning vectors and 
plasmids. (5.2.12.A, 
5.4.12.A, 5.4.12.B, 5.5.12.A, 
5.5.12.B, 5.5.12.C) 

3.3. Examine how restriction 
enzymes can be used to 
make recombinant DNA 
molecules. (5.2.12.A, 
5.4.12.A, 5.4.12.B, 5.5.12.A, 
5.5.12.B, 5.5.12.C) 

3.4. Explain how gel 
electrophoresis is used to 
separate DNA molecules. 
(5.2.12.A, 5.4.12.A, 
5.4.12.B, 5.5.12.A, 5.5.12.B, 
5.5.12.C) 

3.5. Examine the steps of the 
polymerase chain reaction 
(PCR). (5.2.12.A, 5.4.12.A, 
5.4.12.B, 5.5.12.A, 5.5.12.B, 
5.5.12.C) 

3.6. Explain the utility of PCR to 
modern biotechnology. 
(5.2.12.A, 5.4.12.A, 
5.4.12.B, 5.5.12.A, 5.5.12.B, 
5.5.12.C) 

3.7. Explore the chemistry of 
dideoxy-DNA sequencing. 
(5.2.12.A, 5.4.12.A, 
5.4.12.B, 5.5.12.A, 5.5.12.B, 
5.5.12.C) 
 

• How has the discovery of restriction enzymes 
influenced modern biotechnology? 

 
 
• What are the risks and benefits associated with gene 

cloning? 
 
 
 
 
 
 
• What is the basis of separation by electrophoresis? 
• What factors contribute to the migration of DNA 

molecules in an agarose gel? 
 
 
 
• How has the development of PCR impacted modern 

biotechnology? 
 
 
• Why is PCR so important to biotechnology? 
• What areas of biotechnology make use of PCR? 
 
 
• How will the Human Genome Project affect medicine in 

the future? 
• What do you think should be the next genome 

sequenced? 

• Assessment Model: 
Students will assume the role of a research scientist 
working in a molecular biology laboratory.   During 
the research, a new gene is discovered.  Students 
will describe the steps involved in cloning this gene 
into a cloning vector.  Completed student work will 
address all the steps required, including: 

• isolation of the genetic material 
• choice of cloning vector based on intended 

use (more than one vector may be needed) 
• vector and insert preparation 
• analysis of the success of the cloning 

strategy. 
(Analysis, Synthesis, Evaluation) 
 
• Texts: 
Modern Biology Holt, Reinhart and Wilson (2005) 
Chapter 13: DNA Technology 
 
Biology: Principles & Explorations Holt, Rinehart 
and Wilson (2001) Chapter 11: Gene Technology 
 
Biology, AP Edition

• Activities: 

 Pearson (2005) Chapter 20: 
DNA Technology and Genomics 
 

       Cherry Tomato DNA Isolation Lab 
http://www.biotechinstitute.org/resources/cherry_dn
a_lab.html 
       Fruit Loops DNA Isolation Lab 
http://www.biotechinstitute.org/resources/fruit_loops
_lab.html 
       Lab 102: Rapid Colony Transformation of E. 
coli  with Plasmid DNA 
       Lab 103: DNA Fingerprinting (SF Base) 
       Lesson Module II, Part 1: Marker Assisted 
Selection (MAS) (ISU Office of Biotechnology) 
        Modeling Genetic Engineering, in Biology: 

http://www.biotechinstitute.org/resources/cherry_dna_lab.html�
http://www.biotechinstitute.org/resources/cherry_dna_lab.html�
http://www.biotechinstitute.org/resources/fruit_loops_lab.html�
http://www.biotechinstitute.org/resources/fruit_loops_lab.html�
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Curriculum Management System 
Grade Level/Subject

Big Idea:  Technology & Society, Systems  
:  

Biotechnology/11 
Goal 4: The student will be able to explain how biotechnology can be used to solve environmental 

issues. 
Objectives / Cluster Concepts / 
Cumulative Progress Indicators 
(CPI's) 
 
The student will be able to: 

Essential Questions 
Sample Conceptual Understandings 

Instructional Tools / Materials / Technology / 
Resources / Learning Activities / 
Interdisciplinary Activities / Assessment Model 

6 4.1. Examine bioremediation.  
(5.2.12.A, 5.2.12.B, 
5.4.12.A, 5.4.12.B, 5.5.12.B) 

 
4.2. Examine the types of 

microbes useful in 
bioremediation. (5.2.12.A, 
5.2.12.B, 5.4.12.A, 5.4.12.B, 
5.5.12.B) 

 
4.3. Explore advantages and 

disadvantages to 
bioremediation over 
traditional methods.  
(5.1.12.A, 5.2.12.A, 
5.2.12.B, 5.4.12.A, 5.4.12.B, 
5.4.12.C, 5.10.12.A, 
5.10.12.B) 

 
4.4. Explore different methods of 

producing biofuels. 
(5.2.12.A, 5.2.12.B, 
5.4.12.A, 5.4.12.B, 5.5.12.B) 

 
4.5. Compare and contrast the 

advantages and 
disadvantages of biofuels 
over fossil fuels.  (5.1.12.A, 
5.2.12.A, 5.2.12.B, 5.4.12.B, 
5.10.12.A, 5.10.12.B) 

 

• What is bioremediation? 
• Why are some pollutants able to be cleaned up by 

bioremediation while others are not? 
 
• What properties make a microorganism useful in 

bioremediation? 
 
 
 
 
• What advantages does bioremediation have over 

traditional cleanup methods? 
• What are some limitations of bioremediation? 
 
 
 
 
• What are the potential advantages to biofuels over 

fossil fuels? 
• Should the US government pass laws regarding biofuel 

usage? 
 
 
 
 
 
 
 

• Assessment Models: 
Students will assume the role of having been hired 
by a major American automobile company to 
investigate the future of biofuels.  Student groups 
will prepare a scientific review on the feasibility of 
biofuels in the future of the automobile industry.  
Completed student work will include:  

• information on the environmental impact of 
biofuels vs. conventional (fossil) fuels 

• a cost analysis 
• any other relevant information 

 (Synthesis, Evaluation) 
 
• Texts: 

Your World Magazine, Vol. 4, No. 1 
Your World Magazine, Vol. 13 No. 2 
Your World Magazine, Vol. 16 No. 1 
 
Cleaning up Wastes Article 

http://www.accessexcellence.org/RC/AB/BA/Cleani
ng_Up_Wastes.html 

 
Future Fuel Article  

http://www.accessexcellence.org/RC/AB/BA/Future
_Fuel.html 

 
 
 

http://www.accessexcellence.org/RC/AB/BA/Cleaning_Up_Wastes.html�
http://www.accessexcellence.org/RC/AB/BA/Cleaning_Up_Wastes.html�
http://www.accessexcellence.org/RC/AB/BA/Future_Fuel.html�
http://www.accessexcellence.org/RC/AB/BA/Future_Fuel.html�
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Curriculum Management System 
Grade Level/Subject

Big Idea:  Technology & Society, Systems  
:  

Biotechnology/11 
Goal 4: The student will be able to explain how biotechnology can be used to solve environmental 

issues. 
Objectives / Cluster Concepts / 
Cumulative Progress Indicators 
(CPI's) 
 
The student will be able to: 

Essential Questions 
Sample Conceptual Understandings 

Instructional Tools / Materials / Technology / 
Resources / Learning Activities / 
Interdisciplinary Activities / Assessment Model 

4.6. Explain how biotechnology 
can preserve biodiversity.  
(5.1.12.A, 5.1.12.B, 
5.2.12.A, 5.2.12.B, 5.2.12.C, 
5.5.12.B, 5.10.12.A, 
5.10.12.B) 
 

• What is meant by biodiversity? 
• How can biotechnology help preserve biodiversity? 
• Why should biodiversity be preserved? 
• What advantages does biotechnology offer over 

traditional methods of biodiversity preservation? 
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Curriculum Management System 
Grade Level/Subject

Big Idea:  Systems, Technology & Society 
:  

Biotechnology/11 
Goal 5: The student will be able to explore how gene therapy can be used to cure human diseases. 

Objectives / Cluster Concepts / 
Cumulative Progress Indicators 
(CPI's) 
 
The student will be able to: 

Essential Questions 
Sample Conceptual Understandings 

Instructional Tools / Materials / Technology / 
Resources / Learning Activities / 
Interdisciplinary Activities / Assessment Model 

4 5.1. Identify the types of 
diseases that are 
candidates for gene therapy. 
(5.4.12.A, 5.4.12.B) 

 
 
5.2. Identify vectors used in 

gene therapy to introduce 
genes. (5.4.12.A, 5.4.12.B) 

 
 
5.3. Identify the risks and 

benefits of gene therapy. 
(5.2.12.A, 5.2.12.B, 
5.4.12.A, 5.4.12.B) 

 
 

• Are all diseases candidates for treatment by gene-
therapy? 

• What makes a disease a good candidate for gene 
therapy? 

 
 
• What are the potential advantages and disadvantages 

to each of the vectors used for gene therapy? 
 
 
 
• What are some potential risks of gene therapy? 
• Are the risks worth the potential benefit of gene 

therapy? 

• Assessment Model: 
Students will assume the role of a doctor treating a 
patient with a disease that is a candidate for gene 
therapy.  Students will research this disease and 
the current status of gene therapy treatments to 
answer the following questions: 

• What are the symptoms of this disease? 
• Is this disease chronic (life-long) or acute? 
• What are the current non-gene therapy 

treatments? 
• Are these treatments cures or 

management of symptoms? 
• What is the current status of gene therapy 

treatment for this disease? 
• What are the risks and benefits associated 

with gene therapy treatment for this 
disease? 

• Based on the risks and rewards would you 
recommend gene therapy treatment to 
your patient?   

(Analysis, Synthesis, Evaluation) 
 
• Texts: 

Your World Magazine, Vol. 2 No. 1 
Your World Magazine, Vol. 3 No. 2 
Your World Magazine, Vol. 4 No. 2 
Your World Magazine, Vol. 8 No. 1 
Your World Magazine, Vol. 9 No. 2 
Your World Magazine, Vol. 11 No. 1 
Your World Magazine, Vol. 12 No. 1 
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Curriculum Management System 
Grade Level/Subject

Big Idea:  Systems, Technology & Society 
:  

Biotechnology/11 
Goal 5: The student will be able to explore how gene therapy can be used to cure human diseases. 

Objectives / Cluster Concepts / 
Cumulative Progress Indicators 
(CPI's) 
 
The student will be able to: 

Essential Questions 
Sample Conceptual Understandings 

Instructional Tools / Materials / Technology / 
Resources / Learning Activities / 
Interdisciplinary Activities / Assessment Model 

Your World Magazine, Vol. 14 No. 1 
Your World Magazine. Vol. 15 No. 1 

 
• Activities: 
 
Research project: Human diseases and gene 
therapy. 
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Grade Level/Subject

Big Idea:  Systems, Technology & Society 
:  

Biotechnology/11 
Goal 6: The student will be able to summarize the technique of cell cloning and how it relates to whole 

organism cloning. 
Objectives / Cluster Concepts / 
Cumulative Progress Indicators 
(CPI's) 
 
The student will be able to: 

Essential Questions 
Sample Conceptual Understandings 

Instructional Tools / Materials / Technology / 
Resources / Learning Activities / 
Interdisciplinary Activities / Assessment Model 

4 6.1. Define the term clone. 
(5.2.12.A, 5.2.12.B, 
5.4.12.A, 5.4.12.B, 5.5.12.A, 
5.5.12.B, 5.5.12.C) 

 
6.2. Define cell differentiation.  

(5.5.12.A, 5.5.12.B, 
5.5.12.C) 

 
6.3. Define somatic cell nuclear 

transfer (SCNT). (5.2.12.A, 
5.4.12.A, 5.4.12.B, 5.5.12.A, 
5.5.12.C) 

 
6.4. Describe the steps involved 

in SCNT. (5.2.12.A, 
5.4.12.A, 5.4.12.B, 5.4.12.C, 
5.5.12.A, 5.5.12.C) 

 
6.5. Describe the limitations to 

organism cloning. (5.1.12.A, 
5.1.12.B, 5.2.12.A, 5.4.12.B, 
5.5.12.B, 5.5.12.C) 
 

• Are all clones “unnatural?” 
• What is an example of a “natural” clone? 
• When and why did humans start cloning organisms? 
 
• Why is differentiation so important to mature 

organisms? 
 
 
• How does SCNT differ from fertilization? 
• Could gametes be used for SCNT?  Why not? 
 
 
 
 
 
 
• What are the similarities and differences between 

cloned animals and identical twins? 
 
 

• Assessment Model: 
SCNT/Organism cloning poster project.  
Students will create an informative poster 
about one of the following thematic topics: 
• SCNT 
• Organism cloning 
• Transgenic animals 
• Transgenic plants 
The poster should include any relevant 
graphics/illustrations and text.  After 
completion, students will present the posters to 
the class. 

(Analysis, Synthesis, Evaluation) 
 

• Texts: 
Your World Magazine, Vol. 5 No. 1 
 

• Activities 
Jurassic Park – A Possible Reality?  
http://www.ncsu.edu/kenanfellows/2001/kporch/
teachers/jurassic.htm 
 

 

 

http://www.ncsu.edu/kenanfellows/2001/kporch/teachers/jurassic.htm�
http://www.ncsu.edu/kenanfellows/2001/kporch/teachers/jurassic.htm�
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Grade Level/Subject

Big Idea:  Systems, Technology & Society 
:  

Biotechnology/11 
Goal 7: The student will be able to describe the benefits and limits of stem cell technology and 

treatment. 
Objectives / Cluster Concepts / 
Cumulative Progress Indicators 
(CPI's) 
 
The student will be able to: 

Essential Questions 
Sample Conceptual Understandings 

Instructional Tools / Materials / Technology / 
Resources / Learning Activities / 
Interdisciplinary Activities / Assessment Model 

5 7.1. Identify the unique 
characteristics of stem cells. 
(5.1.12.A, 5.5.12.A, 
5.5.12.C) 

 
7.2. Compare and contrast 

embryonic and adult stem 
cells. (5.1.12.A, 5.5.12.A, 
5.5.12.C) 

 
 
 
7.3. Explore reasons for stem 

cell research. (5.1.12.A, 
5.1.12.B, 5.2.12.A, 5.2.12.B, 
5.4.12.A, 5.4.12.B) 

 
7.4. Differentiate between 

diseases that are 
candidates for stem cell 
therapy and those that are 
not. (5.1.12.A, 5.1.12.B, 
5.2.12.A, 5.2.12.B, 5.4.12.A, 
5.4.12.B) 

 
7.5. Describe uses for stem cells 

other than cell-based 
therapies. (5.1.12.A, 
5.1.12.B, 5.2.12.A, 5.2.12.B, 
5.4.12.A, 5.4.12.B) 
 

• What characteristics make stem cells unique? 
• What special steps must be taken to harvest and 

maintain stem cells? 
 
• How are stem cells derived from an embryo different 

from those obtained from an adult organism? 
• Which type of stem cell shows more potential for 

therapeutics? 
• What are the advantages of using adult stem cells or 

embryonic stem cells? 
 
• Why is stem-cell research so important now? 
 
 
 
 
• What makes a disease a candidate for stem cell-based 

therapy? 
• How is stem cell-based therapy different from gene 

therapy? 
 
 
 
• What are other potential uses for stem cells besides 

cell-based therapies? 
 

• Assessment Model: 
Upon completion of the instruction of this goal, 
students will prepare a position statement on stem-
cell research.  The position statement will reflect 
their personal feelings on stem-cell research and 
whether they believe research should continue in 
this area.  Although the paper will reflect the 
student’s opinion, the statements must be 
supported by facts about stem cells and stem cell 
research.  Based on their position papers, students 
will be placed into groups with students with a 
similar position.  The groups will then participate in 
an in-class discussion/debate on stem cells.   
(Comprehension, Analysis, Synthesis, Evaluation) 
 
• Texts/Resources: 
http://stemcells.nih.gov/info/basics/ 
http://www.news.wisc.edu/packages/stemcells/ 
http://www.bioedonline.org/hot-topics/embryonic-
stem-cells.cfm 
http://stemcells.nih.gov/info/scireport/2006report.ht
m 
Potent Biology DVD: Stem Cells, Cloning and 
Regeneration. 
 
• Activity: 
Human disease research project 
 
 

 

http://stemcells.nih.gov/info/basics/�
http://www.news.wisc.edu/packages/stemcells/�
http://www.bioedonline.org/hot-topics/embryonic-stem-cells.cfm�
http://www.bioedonline.org/hot-topics/embryonic-stem-cells.cfm�
http://stemcells.nih.gov/info/scireport/2006report.htm�
http://stemcells.nih.gov/info/scireport/2006report.htm�
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Grade Level/Subject

Big Idea:  Systems, Technology & Society 
:  

Biotechnology/11 
Goal 8: The student will be able to explain how biotechnology has impacted modern agriculture. 

Objectives / Cluster Concepts / 
Cumulative Progress Indicators 
(CPI's) 
 
The student will be able to: 

Essential Questions 
Sample Conceptual Understandings 

Instructional Tools / Materials / Technology / 
Resources / Learning Activities / 
Interdisciplinary Activities / Assessment Model 

5 8.1. Explore reasons for creating 
genetically modified crops 
and livestock. (5.1.12.A, 
5.1.12.B, 5.2.12.A, 5.4.12.A, 
5.4.12.B) 

 
8.2. Examine possible 

therapeutic uses for 
genetically modified 
livestock. (5.1.12.A, 
5.1.12.B, 5.2.12.A, 5.4.12.A, 
5.4.12.B) 

 
8.3. Analyze the impact 

genetically modified 
livestock has on the 
environment. (5.1.12.A, 
5.1.12.B, 5.2.12.A, 5.4.12.A, 
5.4.12.B, 5.10.12.A, 
5.10.12.B) 

 
8.4. Describe the two major 

objectives of genetically 
modified crops. (5.1.12.A, 
5.1.12.B, 5.2.12.A, 5.4.12.A, 
5.4.12.B) 

 
8.5. Examine Bt corn and 

analyze the potential 
benefits and hazards of Bt 
corn. (5.2.12.A, 5.1.12.B, 
5.2.12.A, 5.4.12.A, 5.4.12.B, 
5.10.12.A, 5.10.12.B) 

• When did humans first attempt to modify the genetics 
of plants and animals? 

• What are the primary goals of genetically modifying 
crops or livestock? 

 
• How are the proteins being engineered into livestock 

milk beneficial to humans? 
• What are the effects of increasing growth rate in 

animals through genetic engineering? 
 
 
• What effect does genetically modified livestock have on 

the environment? 
• How do genetically modified animals impact the 

“normal” animals in the area? 
 
 
 
• Why are herbicides and pesticides engineered into 

crops? 
• What is resistance? 
• Why is resistance a problem to genetically modified 

crops? 
 
• What advantage does Bt corn have over “normal” 

corn? 
• What is the current prevalence of Bt corn? 

• Assessment Model: 
Students will assume the role of an individual hired 
by a biotechnology company to address the issue of 
containment of genetically modified (GM) crops.  
Students will prepare a study to address this 
problem.  Student-generated studies should include: 

• Relevant biology of why and how the GM 
crops spread 

• Possible environmental impact  
• Economic impact on the local farming 

economies. 
(Synthesis, Evaluation) 
 
• Texts: 

Your World Magazine, Vol. 2 No. 2 
Your World Magazine, Vol. 10 No. 1 

 
• Activities 

Module II, Part 2: Marker Assisted Selection 
(ISU Office of Biotechnology) 
 
Genetically Modified Food Assignment:  

http://www.occc.edu/bbdiscovery/documents/Hi
gh%20School%20Biotech/GMfood.htm 
 
Library of Crop Technology Lessons: 

http://croptechnology.unl.edu/ 
 
Dining on DNA: 

http://www.accessexcellence.org/RC/AB/BA/DO

http://www.occc.edu/bbdiscovery/documents/High%20School%20Biotech/GMfood.htm�
http://www.occc.edu/bbdiscovery/documents/High%20School%20Biotech/GMfood.htm�
http://croptechnology.unl.edu/�
http://www.accessexcellence.org/RC/AB/BA/DODpub/dodles1a.html�
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Grade Level/Subject

Big Idea:  Systems, Technology & Society 
:  

Biotechnology/11 
Goal 8: The student will be able to explain how biotechnology has impacted modern agriculture. 

Objectives / Cluster Concepts / 
Cumulative Progress Indicators 
(CPI's) 
 
The student will be able to: 

Essential Questions 
Sample Conceptual Understandings 

Instructional Tools / Materials / Technology / 
Resources / Learning Activities / 
Interdisciplinary Activities / Assessment Model 

Dpub/dodles1a.html 
 
From Farms to Your Table Activities and 

Biotechnology – It’s in Your Food Activities: 
http://www.accessexcellence.org/RC/AB/BA/#

Anchor-35882 
 

 

 

http://www.accessexcellence.org/RC/AB/BA/#Anchor-35882�
http://www.accessexcellence.org/RC/AB/BA/#Anchor-35882�


 22 

Su
gg

es
te

d 
da

ys
 o

f 
In

st
ru

ct
io

n 
Curriculum Management System 
Grade Level/Subject

Big Idea:  Technology & Society 
:  

Biotechnology/11 
Goal 9: The student will be able to analyze the ethical implications of biotechnology. 

Objectives / Cluster Concepts / 
Cumulative Progress Indicators 
(CPI's) 
 
The student will be able to: 

Essential Questions 
Sample Conceptual Understandings 

Instructional Tools / Materials / Technology / 
Resources / Learning Activities / 
Interdisciplinary Activities / Assessment Model 

4 9.1. Differentiate between 
empirical claims and ethical 
claims. (5.1.12.A, 5.2.12.A, 
5.4.12.A) 

 
 
9.2. Identify the major ethical 

issues surrounding 
biotechnology. (5.1.12.A, 
5.2.12.A, 5.4.12.A, 5.4.12.B) 

 
9.3. Participate in a debate on 

the ethical issues 
surrounding biotechnology. 
(5.1.12.A, 5.2.12.A, 
5.4.12.A, 5.4.12.B) 

 
 

• What is ethics? 
• What is the difference between ethical and empirical 

claims? 
• Should science be limited by ethical considerations? 
 
• What are the major ethical considerations of each of 

the areas of biotechnology? 

• Assessment Model: 
Lesson Module III: Ethical Issues (ISU Office of 
Biotechnology) 
 
Ethical debate/role playing activity 

(Analysis, Synthesis, Evaluation) 
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Biotechnology 
 

COURSE BENCHMARKS 
 
1. The student will be able to define biotechnology, trace its history and determine its current implications. 
2. The student will be able to identify the basic structure and function of DNA molecules. 
3. The student will be able to relate the structure of DNA to replication, transcription and protein synthesis. 
4. The student will be able to explain how biotechnology can be used to solve environmental issues. 
5. The student will be able to describe current laboratory techniques to manipulate DNA molecules. 
6. The student will be able to explore how gene therapy can be used to cure human diseases. 
7. The student will be able to summarize the technique of cell cloning and how it relates to whole organism cloning. 
8. The student will be able to describe the benefits and limits of stem cell technology and treatment. 
9. The student will be able to explain how biotechnology has impacted modern agriculture. 
10. The student will be able to analyze the ethical implications of biotechnology. 
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