
Introduction
Excellent 4-H Science programs provide youth with authentic opportunities to practice and share new knowl-
edge, skills, and abilities. Authentic quite simply means “real” – youth are engaged in finding solutions to “real” 
world problems and issues. Authentic opportunities to practice and share newly acquired 4-H Science Abilities 
(see 4-H Science 101 in Resources below) increase youth understanding of how science is relevant “in real life,” 
often through “ah-ha” moments of discovery or reflection. 

Providing authentic opportunities to practice and share 4-H Science Abilities helps youth: 

1. Master new science abilities as well as other skills such as working in groups and public presentations; 

2. Cultivate independence, as using science tools and abilities to address current problems helps them to  
envision themselves as future scientists;  

3. Develop a sense of belonging as they work with like-minded peers, science professionals, and other  
members of the science community; and

4. Learn to share a spirit of generosity by addressing community issues and needs using science and technology. 

The purpose of this chapter is to help program planners identify and include authentic opportunities for youth to 
practice and share 4-H Science Abilities.

Promising Practices 

The promising practices for Authentic Opportunities to Practice and Share 4-H Science Abilities are subdivided 
into five categories: (a) Program Planning and Evaluation, (b) Program Implementation, (c) Mastering 4-H Science 
Abilities, (d) Service-Learning and Community Involvement, and (e) Teaching and Presentations.

Program Planning and Evaluation

1. Read the chapter 4-H Program Design – 4-H Science Checklist. This chapter provides fundamental program 
planning and evaluation information required for successful 4-H Science programs. The information con-
tained here is specific to providing youth authentic opportunities to practice and share 4-H Science Abilities. 

2. Develop relevant programs. Design programs that will meet the needs and interests of urban youth. Relate 
activities to community and world issues using emerging technologies as a hook for engaging youth (see also 
4-H Program Design – 4-H Science Checklist). 

3. Use experiential, developmentally appropriate research-based curricula that support the science inquiry  
process. Refer to Inquiry Based Learning Approaches for more information. 

4. Make science fun and interactive. Ensure youth have the opportunity to touch and try out as many science-
related tools as possible (microscopes, telescopes, lab equipment, robots, GPS/GIS units, etc). Remind the 
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youth that these “tools” are more like “toys” in the hands of the scientists who use them – in the same way 
that for scientists – “work” is like “play” because they enjoy what they are doing!

5. Recognize that youth can be scientists today. Plan activities that allow youth to “be” scientists today, and to 
see themselves as scientists tomorrow. 

• Youth should use “real” tools and instruments and engage in “real” projects (e.g., water quality monitor-
ing, GPS/GIS community mapping, etc.). Create a program name that includes the word “scientist.” 

• Use appropriate titles for the roles that group members will undertake (e.g., engineer, project manager, 
recorder, reporter, technician, materials coordinator, etc.). Ensure each group member has the opportu-
nity to experience each activity and role.

6. Include field trips to support learning objectives. Youth interest and knowledge can be easily increased with 
the right field trips. Field trips should allow youth to do more than just tour the facilities (passive participa-
tion). Incorporate a project, activity, or shadowing/job experience that will allow youth to be more active 
and engaged in their learning.

7. Provide opportunities to expose youth to a variety of science careers. Guest speakers and university-based 
science camps are two great ways to showcase the variety of careers available in the sciences.

8. Include entrepreneurial projects where appropriate. Entrepreneurial projects that make the learning real and 
connect to the community, such as marketing plants produced through a hydroponics program, are ideal for 
moving youth beyond what they just learned to “how is this applicable?”

9. Create issue, project, or theme based camp experiences. Allow youth to select an issue or challenge at the 
start of the camp week. During the week they will research the problem and design a solution. On the last 
day of camp youth will present their projects and findings (see Mullens in Case Studies below).

Program Implementation

1. Conduct orientation before and include reflection time after science projects. Orientation: Before the pro-
gram, let youth know what they’ll be doing and why. Reflection: After the project, bring the entire group back 
together to discuss. Ensure adequate time for reflection and self exploration.

2. Allow youth to work in small groups. 4-H Science programs deliver informal science education within the 
context of positive youth development. Youth will be working in groups of one kind or another for the rest of 
their lives. Science is practiced in interdisciplinary, multi-organizational, and/or multinational teams. Work-
ing in small groups allows youth to develop mastery of team skills needed for the future. 

3. Strive for the lowest facilitator-to-youth ratio possible. To allow for maximum hands-on participation, include 
as many adult or teen facilitators per youth as possible. 

4. Incorporate the use of science journals. Youth can use journals to record scientific observations and data, but 
perhaps most importantly, youth can record reflections and “ah-ha” moments. This may work particularly 
well for young women who are more comfortable with private reflection than sharing in groups. It is very 
important to provide personal feedback to youth through their journals.

5. Give youth a science challenge, or make the activity a contest. Presenting youth with a problem or challenge 
to be solved helps get them started, especially if this is the first time for the process. Contests raise the fun 
quotient! Provide simple incentives.
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Mastering 4-H Science Abilities

1. Provide opportunities for practice, repetition and problem-solving. The more youth practice, the more  
confident they will feel in their abilities.

2. Hold skillathons regularly. They are a great way for youth to practice science abilities and will also motivate 
youth if they include some kind of competition.

3. Extend the learning to the home. Use curricula that provide opportunities for youth to share at home what 
they learned in the program. Provide take-home challenges that encourage practice in order to continue the 
learning process. Also provide parents with follow-up questions to ask the youth.

Service-Learning and Community Involvement

1. Include service-learning projects. Service-learning projects tied to real community needs (issue-based pro-
gramming) are great opportunities to make the learning real and connect to the community. In addition, 
service projects move youth beyond being future change agents to being change agents today! 

2. Engage youth in citizen-scientist opportunities. Citizen-scientist programs exist in many science fields. Youth 
collect and report their data online (e.g., wildlife inventory, precipitation, migration patterns, etc.) along with 
people from across the state, region, country, or even the world. These data are compiled and used by the 
appropriate scientific agencies or organizations to discover regional, national and/or worldwide patterns and 
trends (see several examples in Resources below).

3. Provide opportunities for youth to design and implement personal research projects. Connect them to science 
mentors (e.g., community scientists, university scientists, etc.) who are willing to provide assistance and  
direction through project completion.

Teaching and Presentations

1. Arrange for youth to present service-learning project results. If youth have worked on addressing authentic 
community needs, there will be built-in audiences for project presentations among appropriate government, 
civic, and/or environmental agencies and organizations.

2. Provide opportunities for youth to facilitate and teach. To complete the learning cycle, help youth share their 
abilities and what they have learned with others. Engage youth as teachers. Being exposed to information is 
very different from being expected to teach it to others. Possible audiences include younger youth, peers, 
parents, community groups, and so forth. 

3. Be alert for presentation opportunities. The more authentic opportunities youth have to present their proj-
ects and findings, the more competent they will feel in their knowledge and presentation skills. Possible 
venues include:

• Community events (e.g., Recycling Awareness Day, Earth Day, science fairs, etc.);

• Conferences (e.g., youth, school, professional, etc.); and

• Government agencies, science professionals, and other interested community members.
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Case Studies
Moon – Developing 4-H Science Abilities Through Robotics. In 2004, 4-H started a partnership with the 21st 
Century Community Learning Centers administered by the Local Investment Commission of Kansas City. This 
partnership led to 4-H Afterschool robotics project clubs in elementary schools and expanded into collabora-
tions with two high school FIRST® Robotics teams. The majority of afterschool staff at the LINC sites have limited 
post-secondary education with little to no experience in providing science based programs to the afterschool 
youth. The 4-H afterschool programs are focused on schools with high populations of youth who are under-
represented in STEM fields. The majority of the programs were concentrated in the elementary grades until the 
last two years. This year, clubs were organized in the Hickman Mills and Independence middle schools and the 
Lincoln Prep high school. The Independence 4-H Robotics Club competed in the FIRST® Lego League program 
and the two high schools each have FIRST® Robotics teams. The primary goals of the 4-H robotics program are 
threefold:  (a) to provide a structure for providing youth with project based experiential learning opportunities in 
career areas with strong opportunities, (b) to improve the academic success of inner city youth in science related 
subject areas, and (c) to establish a support system that will prepare previously underperforming youth to com-
pete for educational opportunities in middle school, high school, and college. The afterschool programs provide 
Lego League based programs two to three afternoons a week to youth in afterschool programs in the Kansas 
City metropolitan area. Summer programs feature “camps” for robotics and GPS which feature the 4-H curricula 
developed by 4-H (Nebraska GEARTECH) and/or programs based on the Lego League training from the Carnegie 
Mellon summer institutes. The summer programs have allowed 4-H to expand to partnerships outside of the 
afterschool programs of the school year. The primary partner is The Local Investment Commission of Kansas City. 
We are also major partners of the FIRST® Lego League and FIRST® Robotics efforts through the University of Mis-
souri Kansas City and Kauffman Foundation. –Leon Moon, University of Missouri

Mullens – Youth Wetlands Project Provides Service-Learning Opportunities. The Youth Wetlands Project is a 
statewide program created to provide science based hands-on activities and educational supplies at no cost to 
educators. Program curriculum is developed to help youth gain an understanding of the functions and values of 
wetlands and explore strategies for sustaining these unique ecosystems. Participating educators are encouraged 
to teach the lessons from the curriculum manual and conduct restoration projects and service-learning activi-
ties in their community. Program materials include structured lesson plans, materials used to teach lessons, and 
step-by-step procedures to activities. The program curriculum is endorsed by the Louisiana Science Teachers As-
sociation and lessons are designed to follow Louisiana’s Grade Level Expectations (GLE’s). Pre- and post-tests are 
completed by youth, and the results reflect increased knowledge of main science concepts.

 Opportunities to participate in wetland restoration projects are available to teachers and youth throughout the 
year in various locations across the state. Participating youth have helped with vegetative plantings, tree plant-
ings, and invasive species removals; constructed and installed wood duck boxes; and assisted in trash bashes/
beach sweeps. During the summer months, youth are encouraged to attend four summer camps that utilize 
program curriculum and provide wetland-related, hands-on learning activities:  (a) 4-H Camp Grant Walker, (b) 
Louisiana Outdoor Science and Technology (LOST) Camp, (c) Marsh Maneuvers, and (d) Wild Woods Wanderings. 
–Ashley Mullens, Louisiana State University

Warner – Application of Science to Entrepreneurial Ventures in the Community. Building on over 20 years of 
research in hydroponics, Cornell University Cooperative Extension, NYC (CUCE-NYC), in collaboration with Cornell 
University partners, developed Grow with the Flow curriculum, a hydroponic gardening project. This curriculum, 
together with its leader’s guide, outlines a hands-on, science based program targeted to 4-H, afterschool, and 
summer youth that integrates multiple science disciplines into a comprehensive model that uses innovative, ex-
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periential activities to teach science and its application to the real world. The process of designing and building 
a hydroponics system and growing, harvesting, and selling produce to NYC markets provides youth with inquiry-
based, hands-on experiences. Topics covered include plant biology, sustainable agriculture, environmental and 
earth sciences, chemistry, physics, mathematics, ecology, computer science, marketing, economics, as well as 
the social implications of science and technology in real world settings. The Grow with the Flow curriculum ad-
dresses many standards in science education recommended by the American Association for the Advancement 
of Science (AAAS), the National Research Council (NRC), and the New York State Education Department. –Philson 
Warner, Cornell University

Resources
4-H Science 101 – this training guide provides four hours of activities that will help introduce your staff 
and participants to the development, delivery, and assessment of 4-H Science programs. Available at                                                       
http://www.4-h.org/resource-library/professional-development-learning/science-training-guides-resources/. 

4-H Service Learning Curriculum – sites includes information about the curriculum, additional resources, and a 
link to purchase the three-book service-learning series. Available at http://new.4-hcurriculum.org/projects/ser-
vicelearning/. 

4-H There’s No New Water! Curriculum Page – includes information and additional resources on service-learn-
ing and Youth-Adult Partnerships. Available at http://www.4-h.org/resource-library/curriculum/4-h-theres-no-
new-water/service-learning/. 

Citizen Scientist Opportunities – the following websites are representative of the increasing opportunities for 
youth and others to participate as citizen scientists – recording and sharing data with the greater scientific com-
munity. A database of Citizen Scientist opportunities, searchable by subject, is available at http://scienceforciti-
zens.net/. 

 Community Collaborative Rain, Hail and Snow Network - http://cocorahs.org/. 

 Cornell Lab of Ornithology - http://www.birds.cornell.edu/citsci/. 

 NASA Science - http://science.nasa.gov/citizen-scientists/. 

 Project BudBurst - http://www.neoninc.org/budburst/index.php. 

National Service-Learning Clearinghouse – a wealth of information and resources on service-learning and ex-
emplary service-learning programs. Includes professional development (conferences and webinars) and grant 
opportunities. Available at http://www.servicelearning.org/. A site designed for youth is available at http://www.
servicelearning.org/youthsite. 

School Gardening: Best Practices – a guide developed as part of the Louisiana 4-H Seeds of Service School Gar-
dening Program with suggested practices for starting and maintaining youth gardening programs. Available at 
http://www.ext.colostate.edu/4_h/school-garden.pdf. 
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