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The U.S. faces a significant challenge as young 

people are not prepared with the necessary science, 
engineering, and technology knowledge and skills to 
compete in the 21st century. Only one-third of fourth 
graders and 30 percent of eighth-graders score at or above 
proficient in science, and that percentage drops to 21 
percent by grade 12 (The Nation’s Report Card, 2009). The 
gap in science literacy is especially prominent for Hispanic 
and African American youth. The future of our workforce 
and our communities depends on a science-literate 
citizenry. 

The goal of the 4-H Sustainable Communities Project 
is to prepare young people for successful futures, equipping 
them with the knowledge and skills for higher education, 
gainful employment, and contribution to their communities.  

Golden Empire Elementary School in Sacramento was one of three ethnically-diverse sites across 
California participating in the 3.5 year project whose core focus was developing positive science and 
environmental attitudes, interests and behaviors.  Additionally, the project aimed to empower 
teenagers, encouraging a growth in confidence and leadership skills as they facilitated science and 
environmental activities with younger youth. 
 

Program Descriptions 
Four different science education programs took place at 

Golden Empire during the three-plus years of the Science Literacy 
Project.  
          
4-H Youth Experiences in Science (YES) Project 

The 4-H Youth Experiences in Science (YES) Project brought 
weekly inquiry-based activities to 95 first, second and third grade 
students participating in the Sacramento START after school 
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program at Golden Empire.  Designed for teen facilitators, 11 junior and senior high youth from nearby 
schools attended the 10 hour training session and assured the project happened each semester.  
Snails, bubbles and worms invited the children to engage in observation, comparison, organization, 
and communication — all science processes. 
 
4-H On the Wild Side       

4-H On the Wild Side Project engaged 
4th, 5th and 6th graders in environmental 
education at an overnight camp in Nevada City.  
Students rotated through teen-led activities to 
learn about the natural world and systems 
within it.  The program took place in late spring 
each year, and served 73 students over four 
years.  Teachers, parents and after school staff 
volunteered their time to accompany children 
on the weekend overnight where youth 
conducted water testing, learned about 
adaptation and habitat, studied the lake 
ecosystem, and slept under the stars—a first 
for many students.  
 
4-H Water Wizards 

Delivered to 4th-5th graders in the Sacramento START 
after school program, 4-H Water Wizards reached 64 youth with 
a 12-week project focusing on water and its importance to the 
planet.  Through experiments and other hands-on activities, 
children became scientists and learned about water in nature 
(the water cycle, watersheds, conservation, non-point source 
pollution); water properties (salinity, density, taste, hardness); 
and planed and conducted a service learning project. Each year 

students attended a field 
trip to the American River 
Water Education Center.
    
Golden Empire Garden Club 

Led by three classroom teachers, the 4-H Garden Club 
project began in earnest in spring, 2012, and utilized the Junior 
Master Gardener curriculum.  The club met monthly after school 
and served about 60 students, 3rd-6th grade, each year.  Students 
completing components of the project were awarded their 
recognition items at the school assembly.  In 2013 the club visited 
Soil Born Farms, and in 2014 took a day long field trip to UC Davis 
where they participated in a school garden program and toured 
the Harry H. Laidlaw Honey Bee research facility. 
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Participant Demographics 
 The Science Literacy Project served 333 students from Golden Empire Elementary.  Some 
students were counted more than once as they may have participated in multiple programs over the 
3.5 year project.  Additionally, 11 teenagers from the neighborhood delivered the 4-H YES Project.  
 
 

Table 1:  Race and ethnicity of students participating in the Golden Empire Science Literacy Project 
 

 2011-12 2012-13 2013-14 Total Percent 

Hispanic/Latino 22 38 43 103 31% 

White 14 36 35 85 26% 

African American/Black 16 27 28 71 21% 

Native American 0 6 4 10 3% 

Asian 5 17 23 45 14% 

Pacific Islander 1 4 3 8 2% 

More than one 3 5 3 11 3% 

Total Youth Served 61 133 139 333 100% 

 
 

Evaluation Results 

 The evaluation measured knowledge gain, 
attitudes about science and the environment, and 
changes in behavior related to environmental issues.  It 
included student pre- and post-test paper surveys for 4-H 
On the Wild Side and 4-H Water Wizards, as well as an 
annual electronic survey utilizing “clickers”—a remote 
control device that recorded each child’s multiple choice 
responses.  We gathered data across all programs 
utilizing this electronic survey.  Three different electronic 
surveys were used—one in 2010, another in 2011 and 
2012, and the final survey in 2013 and 2014. The scores 
were standardized, and in general, the reliability 
improved as the instrument changed. 
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Youth Outcome:  knowledge gain 

Pre and post-tests for children participating in 4-H On the Wild Side and 4-H Water Wizards 
projects show students learned important information about the natural world and systems within it.  
With the exception of 2010 (and 2011 where p=.07, not significant at .05 level), all years showed 
significantly higher post-test scores (p=.05) for students participating in 4-H On the Wild Side and 4-H 
Water Wizards.  This indicates an increase in vocabulary (e.g. habitat, watershed), understanding 
concepts (e.g. the water cycle, interdependence, adaptation), and knowledge of scientific tools and 
measurement (e.g. hydrometer, Ph.). 

 

 
 
Youth Outcome:  appreciation for the environment 

 Building a sense of stewardship for the planet underscored the 
science literacy efforts, and youth participating in the Golden Empire 
Science Literacy Project reported high levels of caring about the Earth 
and awareness of environmental issues in their community.  In each 
year of the project, student planned and implemented a service 
learning project as part of 4-H Water Wizards, and over 80% of 
students reported using less water as a result of the project.   

For many students, 4-H On the Wild Side camp was an 
opportunity to experience and explore nature in a whole new way.  
Children had the opportunity to see the Milky Way, explore the lake, 
listen to frogs at night—all experiences that provide an essential 
backdrop for learning and appreciation for the natural world. 

 
 “Over the weekend I really like how the trees and stars looked at 
night.  I liked the sound of the owls.  I liked all the activities, they 
were really fun…”       --Excerpt from camper journal   

Pre- and post- test scores for Golden Empire students attending 
4-H On the Wild Side camp 2010-2014. 

 

Pre- and post-test scores for Golden Empire 
students participating in 4-H Water Wizards. 
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Youth Outcome:  positive interest in science 

 Dispelling myths about science and 
encouraging a love of learning through 
positive science experiences are important 
to fostering a positive attitude about the 
subject.  Youth responded favorably to the 
practices of science, including observing 
how things are made or invented, 
experimenting and testing ideas, and being 
excited about new discoveries.  Overall, 98% 
of students said they enjoyed 4-H Water 
Wizards, and 100% of participants rated 
their 4-H On the Wild Side camp experience 
as good or excellent.  
 In 2014, two questions on the 
electronic survey were compared with their 
equivalent on the National Assessment of 
Educational Progress (2009):  4th Grade 
Science, a national representative sample of 
U.S. students.  In both instances, the 4-H 
students at Golden Empire (grades 3rd—5th) 
compared favorability to the national 
sample (Chi-square 8.79, p = .03). Graphs to 
the right show this comparison, illustrating 
the percentage of youth responding to 
whether science is a favorite subject and 
how much they like science.    
 
Youth Outcome:  perceptions of science 

 To assess perceptions of science, 
youth drawings were used.  Drawings were 
scored on a validated rubric where higher 
scores represented more stereotypical images of science or scientists.  In 2011, 2012 and 2013, 
students were asked to “Draw a Scientist” while in 2014 the post-test prompt was changed to “Draw 
Yourself Doing Science.”  Paired t-tests revealed no statistically significant differences between the 
means of the pre-test to post-test in 2011-2013, but a difference in 2014.  Likely, in 2011-2013 the 
instruments were not sensitive enough to measure the contributions of the program to the student’s 
perception of scientists.  But in 2014, when pre-test drawings of scientists were compared to post-test 
drawing of themselves doing science, many youth drew non-stereotypical images that included 
themselves gardening and doing other program activities.  Having youth draw themselves doing 
science better captured the individual and personal meaning ascribed towards science within their 
cultural and social experiences. 

How often do you feel science is one of your favorite subjects? 

 

How much do you like studying science? 
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Below are examples of work children did when responding to the prompt “Draw a Scientist.”  
Generally speaking, images the students drew prior to participating in the project contained more 
stereotypical images of scientists. 

   

 

 

 

 

 

 

 

After participating in the project, the children’s images differed, especially when responding to 
the prompt “Draw Yourself Doing Science.”  Besides containing elements of the science literacy 
project, the descriptions spoke to experimentation, invention, and observation. 
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Impact on Teens 

While the majority of youth served in the Golden Empire Science Literacy Project were 
elementary-aged students, 11 teenagers were trained and delivered the 4-H YES Project weekly on site 

in the Sacramento START afterschool 
program.  The 4-H YES Project happened each 
semester during the three and a half year 
Science Literacy Project.  Starting with their 
application to be a teen teacher and 
concluding with evaluation of their program, 
teens experienced their role as a teen teacher 
much like a job.  They had a job description, 
attended training, and worked in partnership 
with adult coaches who help them reflect on 
their work.  These experiences model the 
work place in many regards.  Teens reported 
development of important life skills including 
organizing time and materials, teamwork, 
communication, and growth in confidence in 

public speaking.  Hoping to encourage teens to see higher 
education as a possibility for their future, In 2014, the teens 
attended a day at UC Davis where they toured campus, met 
with scientists in their lab, and had lunch in the dinning 
commons.  

“At school I would never talk; I was just there, just like 
in class.  But after YES I started talking more and being 
more with people…” 

--Teen Teacher in YES Project 
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For more information on the 4-H Science Literacy Project 

or programs listed in this report: 
 

Marianne Bird 
4-H Youth Development Advisor 

 
4-H Youth Development Program 

University of California Cooperative Extension 
4145 Branch Center Road • Sacramento, California • 95827-3823 

(916) 875-6423 
mbird@ucanr.edu  
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