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Integrated Project-based Learning: Combining PTE Standards and Academic 
Standards 

Controversy in Bio-Technology Authenticity* Academic Rigor* Applied Learning* Active Exploration* Adult 
Connections* Assessment 

Project 

Title of Project Controversy in Bio-technology 

Project Developed by  Becky Freiberg, Lori Bellamy 

E-mail Address lori.bellamy@goodingschools.org, 
becky.freiberg@goodingschools.org 

School Gooding High School 

Pathway / Small Learning 
Community/Academy 

Biology & Health Occupations 

Course Title(s) Biology; Health Occupations 

Time Frame Up to 10d (4d week) 

 

Authenticity 

Briefly describe your project. Include the key question and provide an overview of what students do and learn. 
Tell why the question is meaningful to the students and where one might see a similar question tackled by an 
adult in the workplace. 

Key Question As bio-technology advances, so does controversy.  As knowledge of genetic engineering 
and gene therapy accelerates, ethical questions arise.   Why is this procedure beneficial? 
 What are the risks?  How far is too far?  Should this be allowed?  Who will it benefit?  

 

Overview 

Students need to pick a controversial issue that relates to current medical and bio-
technology and prepare a position paper and classroom presentation including speech 
and visual aids (posters, power point, video) on the bio-technology topic of their choice. 

   

 

Vocabulary/Key Terms 

List vocabulary words and key terms essential to student understanding. 
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Vocabulary/Key Terms 

       

 

 Biotechnology    heritable     sequence      gene therapy      DNA     chromosome allele     
gene      cell cycle    probability       sexual reproduction       heredity phenotype           
genotype            dominant       recessive     Punnett Square   ratio       percentage       
transgenic engineering     cloning        mitochondrial replacement       
Stem cell transplants        trait selection      genome      designer babies        recombinant 
DNA         cryogenics       biological weapons       GMO’s     Personalized medicine      
Gene testing      bio robotics       artificial organs    pharmacogenomics      DNA 
fingerprinting      

 

Active Exploration * Applied Learning * Adult Connections 

Classroom Activities  Community Activities Career Activities 

Establish groups and individual 
assignments within the group. 
(Student designed contract). 

Research sites with peer-
reviewed info (not google, not 
wiki.) 

Interview people/consumers/ 
counselors who are using current 
genetic info/therapies. 

Presentation or informational 
brochure. 

Interview patients/ consumers/ 
counselors who are using current 
genetic info/therapies. 

Arrange for guest speakers from 
industry. 

Research/interviews/public 
presentation on available career 
opportunities involving bio-
technology. 

Arrange for guest speakers from 
industry. 

 

 

 

Academic/PTE Rigor 

Standards Use the space below to list the state content standards and PTE industry standards addressed by the 
project. (A list of the content standards is available at http://www.sde.idaho.gov/ContentStandards/default.asp.  
This page, which includes selected high school level standards, is designed to let you easily create a list of 
standards you are addressing. You may then copy and paste the list into this template.) 

HEALTH STANDARDS:  Standard 2 Students will analyze the influence of family, peers, 
culture, media, technology, and other factors on health behaviors. Standard 3 Students will 
demonstrate the ability to access valid information, products, and services to enhance health. 
Standard 4 Students will demonstrate the ability to use interpersonal communication skills to 
enhance health and avoid or reduce health risks.  Standard 8 Students will demonstrate the 
ability to advocate for personal, family, and community health.   
 
BIOLOGY STANDARDS:  Goal 3.3: Understand the Cell is the Basis of Form and 
Function for All Living Things 9-10.B.3.3.3 Explain how cells use DNA to store and use 
information for cell functions. (651.01c)  9-10.B.3.3.4 Explain how selective expression of 
genes can produce specialized cells from a single cell. (651.01e)  Goal 1.6: Understand 
Scientific Inquiry and Develop Critical Thinking Skills 9-10.B.1.6.4 Formulate scientific 
explanations and models using logic and evidence. (649.01d) 9-10.B.1.6.5 Analyze alternative 
explanations and models. (649.01e) 9-10.B.1.6.6 Communicate and defend a scientific 
argument. (649.01f) 
COMMON CORE STANDARDS: CCSS.ELA-LITERACY.RST.9-10.1 
Cite specific textual evidence to support analysis of science and technical texts, attending 
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Academic/PTE Rigor 

to the precise details of explanations or descriptions. CCSS.ELA-LITERACY.RST.9-10.10 
By the end of grade 10, read and comprehend science/technical texts in the grades 9-10 
text complexity band independently and proficiently.  CCSS.ELA-LITERACY.RST.9-10.9 
Compare and contrast findings presented in a text to those from other sources (including 
their own experiments), noting when the findings support or contradict previous 
explanations or accounts.  CCSS.ELA-LITERACY.WHST.9-10.1.B 
Develop claim(s) and counterclaims fairly, supplying data and evidence for each while 
pointing out the strengths and limitations of both claim(s) and counterclaims in a 
discipline-appropriate form and in a manner that anticipates the audience's knowledge 
level and concerns.  CCSS.ELA-LITERACY.WHST.9-10.2.B 
Develop the topic with well-chosen, relevant, and sufficient facts, extended definitions, 
concrete details, quotations, or other information and examples appropriate to the 
audience's knowledge of the topic.  CCSS.ELA-LITERACY.WHST.9-10.2.E 
Establish and maintain a formal style and objective tone while attending to the norms and 
conventions of the discipline in which they are writing. 

School to Career Competencies Please check (x) the competencies addressed by the project 

[x] Communicate and understand ideas and information  
[x] Collect, analyze and organize information 
[x] Identify and solve problems 
[x] Use technology (research and presentation) 
[x] Initiate and complete entire activities (choose, complete, and present topic for project) 
[x] Act professionally 
[x] Interact with others (depends on interviews) 
[  ] Understand all aspects of an industry 
[  ] Take responsibility for career and life choices 

 

Student Goal(s) Once the project begins, ask students to generate one or two personal goals. Examples of 
student generated samples: 

1. How do we feed a growing population without GMO’s?  How healthy are GMO’s?   

2. Who can afford gene selection in their children?  Will this lead to more social class discrimination? 

3. Will transgenic engineering be allowed on humans?  Could this lead to superior human beings? 

 

Assessment 

How do you and the students know the project is a success? What are your criteria for measuring students' 
achievement of the disciplinary knowledge and applied learning goals of the project? What evidence do they use 
to demonstrate their progress? What deliverables do they need to complete prior to the final exhibition? How will 
students self-assess? 

GRADING RUBRIC FOR YOUR PROJECT 

 
PARTS OF THE                     YOUR GRADE/POINTS 
REPORT 
   60     70                                  80                               100 

D                         C                             B                          A 
 
Presentation of          No organized                May have material        Good material but      Concise, 
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Assessment 

Oral report                 presentation                  but hesitant and             reads from notes         organized, 
                                                                        Disorganized                                                    good eye contact 
 
Visual aids                       0                               0                                        1                             2 
 
 
References                       1                              2                                        3                             4 
 
              
                                 
                                 
                                                                                          
   
 
 
Grading Rubric for Paper (See below; taken from Idaho Core Standards Writing Assessment 
Rubric) 
 
 

Presentation Project Instructions 
 
One of the roles of scientist is to communicate ideas to other scientist.  
Discoveries that are not reported die with the discoverer.  Several different 
methods of communicating your ideas can be used effectively in the scientific 
world. Posters have been used in several scientific conferences, to present a 
large number of topics in a single place. Other methods used could be a 
power point, or video blogs.  
 
Each person will work in a group of about 3 people (2-4) and produce a 
presentation that addresses a current issue related to advanced techniques in 
biology specifically related to the medical field.  Please take note that for this 
class, "an issue is something for which informed people disagree."  It must 
be controversial.  For this assignment the issue must also have some 
interesting biology associated with it.  When presenting both sides of the 
issue it is important that there is a biological basis to support both sides.  
Ethics are important, but arguments that only deal with what is moral or 
ethical are not sufficient.  Please present all sides and information that 
supports those stands.  Do not allow yourselves to interject your opinions into 
this project.  Only include opinions/information which are/is supported in your 
references. 
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Assessment 

 
These projects have been chosen because they are a way of communicating 
your findings and ideas to the rest of the class.  The presentation need not 
be extensive and fancy, but style and creativity matter.  It should include all 
items seen in Presentation Rubric (see below).  This sheet is the grade sheet 
that will be used to grade your project.    
 
Your first step after you are in a group is to create your issue statement.   
This is simply a yes/no question that relates to your project.   
 
Examples from the past: 
 Should adolescents have stomach reducing surgery? 
 Is ethanol production a viable alternative to oil? 
 Should we allow designer babies? 

  
From here wrap your collective minds around this project and establish a 
contract assignment for each member and see what you can do. 

 
 
 

Project Rubric 
Biology & Health Occupations Project 

 
 Criteria Points 

A.  Title (10) Title reflects the research project in clear, concise, 
manner and draws reader’s attention 

8-10 

 Title does not accurately reflect the project, but 
does draw reader’s attention or vice-versa 

3-7 

 Title does neither or is absent 0 
 

Title	Points	=		
 

B.  Abstract (10) 
A summary of 
project 

The project is summarized in a clear/concise 
manner 

8-10 

 Summarizes project but is lacking some pertinent 
information. 

6-7 

 Summarizes project but is too vague or is poorly 
written 

5 

 Does not summarize project or is very poorly 
written 

1-4 
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Assessment 

 No abstract 0 
 

Abstract	Points	=		
 

C.  Issue Statement (10) There is a clear issue statement in question form 
that addresses the topic and the project sticks to that 
one main topic 

8-10 

 Issue statement is vague or doesn’t relate well to 
project; information seems to not be focused on one 
topic 

5-7 

 Issue statement is not present, presentation is not 
coherent 

0 

 
Issue	Statement	Points	=		

 

D.  Biological 
Background (20) 
 

Authors clearly and comprehensively review the 
literature relating to this project.  Authors give 
ample necessary background information to 
understand the issue 

17-20 

 Author reviews the literature and introduces the 
research project in a cursory manner.   

12-16 

 Author reviews the literature and introduces the 
research project in a cursory manner.  May be 
difficult to follow or vague 

10-14 

 Very poor.  No clear literature review or 
introduction to the project. 

5-10 

 No biological background 0 
 

Biological	Background	Points	=		
 

 
E.  Arguments (20) Presented in a clear, concise manner using text and 

graphics where appropriate and is supported with 
evidence shown.  Arguments are high quality and 
references are given. 

17-20 

 Fairly clear and represent both sides.  References 
not given 

12-16 

 Difficult to follow.  References not given. 10-14 
 Sloppy arguments, maybe only one side is 

represented.  References not given. 
5-10 

 No apparent arguments. 0 
 

Arguments	Points	=		
 

F.  Conclusion (10) The authors describe and sum up the research 
project with projections, recommendations etc…  
Brings closure to the project. 

8-10 

 Fairly well described.  There could be a better way 
to conclude, might not bring closure. 

6-7 

 Difficult to interpret, needs considerable work. 2-5 
 No conclusion. 0 



7 

Assessment 

 
Conclusion	Points	=		

 

G.  References (10) Authors clearly show at least 10 references in an 
approved format.  References are of high quality. 

8-10 

 Authors clearly show at least 8 references in an 
approved format.  References are of high quality. 

6-7 

 Authors show at least 8 references.  Quality is 
questionable. 

2-5 

 No references. 0 
 

References	Points	=		
 

H.  Creativity (10) Presentation is well organized, uncluttered and 
grabs reader’s attention.   

7-10 

 Presentation is not very well organized, and may or 
may not grab reader’s attention.   

4-6 

 Presentation is very poorly put together and 
uninteresting. 

0 

 
Creativity	Points	=		

 

J.  Deducts No labeling of various sections -5 
 Multiple spelling and grammatical errors -5 
 Overall Project is sloppy and appears hastily put 

together.  
-5 

 
Deducts	=		

 

 
TOTAL	POINTS	=		
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Recommended Resources / Sample Products 

Software or Materials Needed 
(Examples) 

Computer with WordPerfect or MSOffice (for presentation 
and paper); printer; misc. supplies if choosing poster; 
copier if using hand-outs. 

Teacher-Developed Materials 
(Examples of materials that can be shared with 
other classes. Please attach samples.) 

Vocab list; rubric; general background on genetics and 
probability; Idaho core standards writing assessment 
rubric. 

Student-Developed Materials 
(Examples of products that can be shared with 
other classes. Please attach samples.) 

 

Students position paper;  Presentation with Speech and 
visual aids 

Websites Used 
(Examples) 

Lili; WebMD; quizlet.com; PBS.org; Discovery.com; 
ePocrates.com;  

Final Words 
(In a sentence or two, highlight your project’s 
overall value.) 

Provides opportunity to see practical applications of 
current research in real-life.  May provide personal benefit 
if family / spouse needs genetic counseling or treatment.  
The introspection required to write a position paper and 
presentation enhances the likelihood of increasing 
knowledge base, critical thinking, communication, 
collaboration and evaluation. 

Teacher Tips  
(Use the first person to share a useful idea that 
helps with implementation and ensures 
success. Make it chatty, informal.) 

Local companies like Seminis Seed use genetic 
manipulation to generate profit for their company and in 
theory to benefit mankind. Newest therapies use genetics of 
tumors to target treatment. Understand that advances in 
medical technology is often accompanied by controversy.   

Extensions 
(List any ideas for students who may want to 
go deeper into the learning standards.) 

See above. May provide a substantial start on senior 
project. 

 

Timeline 

What sequence of teaching and learning experiences will equip students to develop and demonstrate the 
PTE standards and the Academic standards?   

Day 1: Intro to biotechnology, under Medical Research Career Cluster 

Day 2: Continue intro, provide vocab. 

Day 3: Explain assignment and provide resources and rubric. Begin topic selection/sign-up sheet to prevent 
duplication of topics. 

Day 4-5: Begin research.  

Day 6: Prepare presentations and papers. 

Day 7, 8, 9: Begin presentations. Depends on class size, length of presentations, student questions. 

Day 9, 10:  Assessment of knowledge from presented topics. 
 


