
Recommendations For Faculty:  
Designing and Facilitating K-12 STEM Outreach Activities 

BEST PRACTICES 
The recommendations below are a collection of  best practices for inclusion and efficacy based on 
the literature, national reports, and advisement from our own College of  Education faculty as 
well as “lessons learned" from outreach-active STEM faculty and students. In addition to the 
provided template, we are more than happy to provide consultation for faculty to help with the 
process and lower some of  the common logistical barriers to K-12 outreach.  

The concepts 
• While the activity is likely an extension of what they are learning in school, the foundational concepts 

of the activity should be grade-level appropriate. The VA Science Standards of Learning are an easy-to-
use resource for this information.  

• Incorporate ways to connect or help the students make the connections between the concepts and the 
activity being done. We want students to go back to their science, mathematics, or other STEM classes 
with a new appreciation for what they are learning in class. 

• Consider the background knowledge that is required for the students to enjoy the activity and not get 
stuck on the vocabulary being used or reference to unfamiliar concepts. 

The context 
• As with teaching undergraduates, it is helpful to frame the activity in a context that is familiar to the 

students. This could be, for example, a real global problem, a challenge they face in their every-day 
life, an experience they have had, or a significant scientific discovery or event. Consider using context 
that is not only grade-level appropriate but is inclusive of children from all backgrounds and 
opportunities. For example, do not assume all 10th graders have been to an amusement park, visited the 
ocean, or been on an airplane. Even students who have not had these kinds of experiences are familiar 
with them, but it is helpful to describe the aspect of that experience that is relevant to the activity. 

© 2019 Kerry Owens Cresawn, James Madison University 
All rights reserved "1

http://www.doe.virginia.gov/testing/sol/standards_docs/science/index.shtml


 Modeling the practices of STEM 
• The education community aims for K-12 students to see STEM as the application of the knowledge 

and skills of these four disciplines to a challenge, problem, or project and for students to understand 
and practice the transdisciplinary approaches to thinking about and proposing solutions to real-world 
problems. While our STEM activities should not try to incorporate all four disciplines equally, it should 
provide an opportunity for students to see, for example, how mathematics is used in an engineering 
design project or to learn about the technology that allows us to understand the scientific processes 
being discussed. These types of integrations are likely already embedded in your activity, but often 
they need to be made explicit. 

• Consider talking to the students about a career in which they would use what they are learning (and 
how they would use it) or in which they would do this kind of activity on a different scale. 

LESSONS LEARNED 
For on-campus visits 
• With K-6, build in extra time for students to take in the new environment (e.g. the first thing they 

figure out is that many of the lab chairs spin).  
• Depending on the age group, if you think the activity will take 45 minutes, it will likely take 60.  
• You will most likely be working with groups of 25 students- have a plan for students to collaborate in 

teams. 
• Build in time to explain any rules for handling the equipment and safety guidelines that must be 

followed.  
For station-style STEM days and Family STEM nights  
• These are typically elementary and middle school events. 
• Be prepared for chaos. 
• A scaffolded plan is good to have but realize students will be coming to your station in a randomly 

staggered process. 
• Do not assume you will have access to outlets. Assume you will not have easy access to a sink. 
• Make sure there are no or very limited safety concerns because you do not have time nor their attention 

to explain safety measures before they start the activity. 
• Unless you are a differentiation expert, differentiating within groups visiting at the same time is very 

challenging. 
• Avoid bringing items that you do not want broken. 
• For handouts given to guests at a Family STEM night, consider getting translated versions depending 

on the population.  
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For classroom rotation-style STEM days  
• These are typically elementary school events where a class of ~25 students visit your room for 30 

minutes immediately followed by another class. Design an activity that requires minimal transition 
time between groups.  

• Consider offering an activity for either K-2 or 3-5, not one activity that you attempt with all grade 
levels. 

• Keep it simple. Many young children do not have the cognitive capacity to make connections between 
multiple activities or multiple concepts in a short period of time. 

• If you think the hands-on part will take 20 minutes, it will take 30. 
• Avoid “lecture” but it is good to give a brief verbal intro to the activity 
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K-12 STEM Outreach Activity Template 

1. Target grade bands (K-2, 3-5, 6-8, 9-10, or 11-12)

2. Materials and type of space needed

3. For on-campus activities or classroom rotation STEM days, how will students collaborate in teams 
(assume a group of 25)? 

4. Description of activity: what will the students be doing during the activity?

5. What is the foundational content of this activity?

6. Desired outcomes: What would you like students to know, understand, be able to do, better appreciate, 
be made aware of, etc. after participating in the activity?

7. How will you first introduce the activity and get them hooked? 

8. Examples of questions you could ask to uncover their background knowledge

9. Examples of questions you could ask to determine if they are following along and meeting the desired 
outcomes

10. How will the activity model the integrated and problem-solving nature of STEM?

11. For on-campus activities, how will the activity include JMU resources (e.g. equipment, materials, 
technology) they wouldn’t otherwise have access to?

12. For family STEM nights. how will you get the parents involved?

13. Important considerations including safety

14. If applicable, identify VA standard/s of learning for the targeted grades that align with the activity. 
http://www.doe.virginia.gov/testing/sol/standards_docs/science/index.shtml
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