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What is a safety culture? 

“the core values and behaviors resulting from a 
collective commitment by leaders and individuals to 
emphasize safety over competing goals to ensure 
protection of people and the environment.” 

- The Nuclear Regulatory Commission Safety Culture 
Policy Statement 
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Approaches to Creating a Safety Culture 



 
How do you introduce concepts of biosafety/laboratory 
safety to high school, middle school, and elementary 

school students? 
 



Strategies to Work with Younger Audiences 

• Educate the Teachers 
– Include safety principles as part of training and education 
– Provide useful resources 

• Safety in the Science Classroom Resource List from NSTA 
• Science Safety Manuals 

 
 

 
 



Strategies to Work with Younger Audiences 

• Educate the Students 
– Computer video games 

• STAR-LITE 

 
 
 

 
 



STAR-LITE Program 

• Safe Techniques Advance Research – Laboratory 
Interactive Training Environment 

• Online game that targets high school students and 
undergraduate university students 

• “integrates visualization of consequences…development 
of critical-thinking proficiencies, and application of 
problem-solving skills.” 

www.starlite.nih.gov 



Strategies to Work with Younger Audiences 

• Educate the Students 
– Computer video games 

• STAR-LITE 

– Requirement of participation in science fairs/competitions 
• iGEM Competition 

 
 

 
 



iGEM Competition 

• International Genetically Engineered Machines 
• Undergraduate, High School, and Entrepreneur Divisions 
• Goal is to “build biological systems and operate them in living cells” 
• Teams are required to answer questions about the safety of their 

project and are provided safety resources 
• igem.org/safety 

 



Strategies to Work with Younger Audiences 

• Educate the Students 
– Computer video games 

• STAR-LITE 

– Requirement of participation in science fairs/competitions 
• iGEM Competition 

– Instructional/activity guides 
 
 



Project Goal 

• Create an instructional guide for elementary 
students to introduce principles of biological and 
laboratory safety 

• Develop an accompanying teacher’s manual with 
conceptual explanations and supplemental activities 

• Determine how these materials could be 
incorporated into the classroom 



K-2 Instructional Guide 

• Bucky the Biosafety Officer Presents Keeping 
Scientists Safe 

• Premise:  How do scientists working with germs not 
get sick? 

• Concepts Covered 
– How to Dress in a Laboratory 
– Hazard Recognition 
– Chain of Infection  
– Hand washing 



Draft Page Layout 



• Detective Dee and the Mystery of the Ruined 
Experiment 

• Premise:  How did bacterial plates get 
contaminated? 

• Concepts Covered 
– Incident Investigation 
– Standard Operating Procedures 
– Primary Containment Devices 
– HEPA filtration 

3-5 Instructional Guide 



Draft Page Layout 



Teacher’s Manual 

• Developed for both activity books 
• Contains: 

– Learning objectives 
– Discussion points and questions  
– Additional activities 
– Information on the concepts covered 
– Additional resources and references 

  



How can these be incorporated into the 
classroom? 

• Currently,  there are no accepted national standards 
for science education.     
– Next Generation Science Standards 

(www.nextgenscience.org) 
• The ideas of inquiry, observation, and 

experimentation are introduced in science curricula 
as early as kindergarten.   

• State safety manuals require that teachers educate 
their students on how to conduct science in a safe 
manner. 

 



Challenges/Lessons Learned 

Know your audience. 
Training strategies should not be a one-size fits all.   

VS. 

VS. 

VS. 



Challenges/Lessons Learned 

Present concepts in a positive light. 
Talking about risk and hazard without talking about risk and 

hazard 
 
 
 
 
 

 
 
 
 



Challenges/Lessons Learned 

Distill complex principles into easily understandable 
concepts 

Are you communicating effectively? 
Is the science and practice still correct and accurate? 
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