
 

SCSU CRISP CCSA Teacher Module 2016 
 
Title of Module: See DNA 

 

Subject or Unit of Study: Biotechnology, Synthetic Biology 
 

GRADE LEVEL: _____5-12+___________                    LENGTH OF DEMO/LESSON: ________________________ 
 
STUDENT OBJECTIVES: 
Students will learn the following concepts:  
1) Synthetic biology develops tools and knowledge to build new living organisms and materials.  
2) The ability to modify and build using DNA is essential to synthetic biology.  
3) Synthetic Biology benefits from many different voices.  
 
NEXT GENERATION SCIENCE STANDARDS 
 

NGSS Performance 
Tasks 

MS-LS1-1: From Molecules to Organisms: Structures and Processes  

 Conduct an investigation to provide evidence that living things are made of cells; either 
one cell or many different numbers and types of cells.   

 HS-LS1-1.  From Molecules to Organisms: Structures and Processes   

 Construct an explanation based on evidence for how the structure of DNA determines 
the structure of proteins which carry out the essential functions of life through 
systems of specialized cells.   

NGSS Disciplinary 
Core Ideas (DSI) 

MS - LS1.A: Structure and Function   

 All living things are made up of cells, which is the smallest unit that can be said to be 
alive. An organism may consist of one single cell (unicellular) or many different 
numbers and types of cells (multicellular).  

 HS - LS1.A: Structure and Function  

 Systems of specialized cells within organisms help them perform the essential 
functions of life.  

 All cells contain genetic information in the form of DNA molecules. Genes are regions 
in the DNA that contain the instructions that code for the formation of proteins, which 
carry out most of the work of cells.   

NGSS Cross Cutting 
Concepts (CCC) 

CCC 3 - Scale, Proportion, and Quantity   

 Phenomena that can be observed at one scale may not be observable at another scale.  
 CCC 6 - Structure and Function  

 Investigating or designing new systems or structures requires a detailed examination 
of the properties of different materials, the structures of different components, and 
connections of components to reveal its function and/or solve a problem.  

 Interdependence of Science, Engineering, and Technology  

 Engineering advances have led to important discoveries in virtually every field of 
science, and scientific discoveries have led to the development of entire industries and 
engineered systems. 

NGSS Science and 
Engineering 
Practices (SEP) 

SEP 3 - Planning and Carrying out Investigations  

 Conduct an investigation to produce data to serve as the basis for evidence that meet 
the goals of an investigation.  

SEP 5 - Constructing explanations (for science) and designing solutions (for engineering)  

 Construct an explanation based on valid and reliable evidence obtained from a variety 
of sources (including students’ own investigations, models, theories, simulations, peer 
review) and the assumption that theories and laws that describe the natural world 
operate today as they did in the past and will continue to do so in the future. 



 

 
 
COMMON CORE STANDARDS 

CCELA/Literacy 
Standards 

WHST.6-8.7   

 Conduct short research projects to answer a question (including a self-generated 
question drawing on several sources and generating additional related, focused 
questions that allow for multiple avenues of exploration. ( MS-LS1-1)  

WHST.9-12.2   

 Write informative/explanatory texts, including the narration of historical events, 
scientific procedures/ experiments, or technical processes.  (HS-LS1-1)  

WHST.9-12.9   

 Draw evidence from informational texts to support analysis, reflection, and research.  
(HS-LS1) 

CCMath 6.EE.C.9  

 Use variables to represent two quantities in a real-world problem that change in 
relationship to one another; write an equation to express one quantity, thought of as 
the dependent variable, in terms of the other quantity, thought of as the 
independent variable. Analyze the relationship between the dependent and 
independent variables using graphs and tables, and relate these to the equation. 
(MS-LS1-1) 

 

 
 
 
MATERIALS 
Preparation  

 Ice pack 

 Raw wheat germ (not processed) 

 Hot water 

 Meat tenderizer 

 Shampoo (or dishwashing detergent)  

 Plastic spoon 

 Isopropyl alcohol or ethyl alcohol (91%) 

 Plastic container 

 Dropper bottle 
Activity  

 Cup of wheat germ liquid  

 Dropper bottle of alcohol  

 1.5 mL microcentrifuge tubes 

 1 mL pipettes 

 Yarn 

 Scissors 

 Reference Sheets: Synthetic Biology & Genes and DNA  
 

SAFETY 
Do not ingest/consume any activity materials. Exercise caution while using scissors.  
 
LEARNER BACKGROUND 
Students should have foundational knowledge of cell structure and DNA structure and function. The module activity will 
build upon these frameworks with hands-on applications. 
 



 

LEARNING ACTIVITY OR PROCEDURE: 
Consult Building with Biology Facilitator Guide for step-by-step activity protocol.  
 

ASSESSMENT: 
Possible assessments include:  

 Successful completion of activity protocol.   

 Research project about the history of discovering DNA and describing the structure 

 Oral presentation about careers related to DNA manipulation in the 21st century 
 

STEM CAREERS:  
Bioengineer  
Biologist  
Biochemist  
Geneticist 
Medical Device Designer  
Pharmacist 
Physician 
Quality Control/Quality Assurance Technician  
Research Scientist 
Synthetic Biologist   
 
ADDITIONAL RESOURCES: 
 
 
TEACHER NOTES: 
 
 

 
 


