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3:00 – 3:10: Welcome and Colloquium Format: 

 10 Minute Presentations 
 5 Minute Q and A Session 
 5 Minute Presenter Transition 
 

3:10 – 3:30 4-H Science Evaluation Measures  
Steven Worker, Ph.D.: 4-H Youth Development Advisor, Marin, Sonoma, and Napa 
Counties 
Kendra Lewis, Ph.D.: 4-H Evaluation Coordinator, State 4-H Office 
 

3:30 – 3:50: Mitigating Zoonotic Diseases 
Emily Schoenfelder: 4-H Youth Development Advisor, Colusa Sutter-Yuba Counties 
Martin Smith, Ed.D.: CE Specialist, UC Davis 
Tracy Bishop: 4-H Program Representative, Sutter-Yuba Counties 
 

3:50 – 4:10: Exploring Integration of C-STEM Computing and Robotics Technologies and  
Curriculum into 4-H Youth Development Programs 
Harry Cheng, Ph.D.: Professor and C-STEM Center Director, UC Davis Center for 
Integrated Computing and STEM Education (C-STEM) 
 

4:10 – 4:30: Building a Network of Naturalists in Support of Environmental Education for Youth 
Gregory Ira: Academic Coordinator, UC California Naturalist Statewide Program 
 

4:30 – 4:50: Building Competence and Capacity in Youth and Staff:  Water Education in After 
School Programs  
Marianne Bird: 4-H Youth Development Advisor, UCCE Capitol Corridor – Sacramento 
County 
 

4:50 – 5:10: The Activation Approach: Evaluating the Impact of STEM and Science Learning 
Experience Across Environments 
Kalie Sacco: Research Associate, Research, Evaluation and Assessment Group at the 
Lawrence Hall of Science, UC Berkeley  
 

5:10 – 5:30:     Building the capacity of community collaborators to deliver science 
Lynn Schmitt-McQuitty: 4-H Youth Development Advisor, San Benito, Santa Cruz and 
Monterey Counties  

  
6:00 – 7:30: Presenter Round-Table Discussions and Strolling Dinner 
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3:10 – 3:30:  4-H Science Evaluation Measures  
Steven Worker, Ph.D.: 4-H Youth Development Advisor, Marin, Sonoma, and Napa 
Counties 
Kendra Lewis, Ph.D.: 4-H Evaluation Coordinator, State 4-H Office 

 
Presentation Focus Area:  
Exemplary Pedagogy Focused Programs or Research: Science Evaluation Methodology 
 
Programmatic and/or research objective:  
The primary purpose of our work is to identify and validate a set of quantitative survey measures 
that may be recommended to academic and program staff to use for evaluating 4-H science 
programs (primarily for youth outcome assessment). 
 
Programmatic and/or research need:  
This work stemmed from three primary needs to better support 4-H staff in evaluation 4-H science 
programs. First, National 4-H Council developed a survey, titled the “National 4-H Science Common 
Measure,” and recommended it for evaluation (and required it for grant-funded 4-H Council 
projects) with minimal psychometric testing (ensuring the validity and reliability of the measure). 
When California 4-H conducted psychometric testing, we found the tool to pose several statistical 
issues (see Lewis, Horrillo, Widaman, Worker, & Trzesniewski, 2015). Second, evaluation tools must 
align to the learning objectives of the 4-H science program in order to be sensitive enough to assess 
youth outcomes. We found that the National 4-H Science Common Measure, based on the original 
National 4-H Science Logic Model, was not fulfilling the needs of many 4-H science programs and 
their respective learning objectives (see Worker, 2014; Worker & Lewis, 2015). Third, with the 
publication of a definition of scientific literacy for 4-H youth development (see Smith, Worker, 
Ambrose, & Schmitt-McQuitty, 2015), there needed to be evaluation measures specific to each of 
the four anchor points. There are few tools available to assess affective elements or 
contribution/public service. (Caveat: our work presented here only minimally touches on anchor 
point 4: applied contribution)  
 
Methods, outputs and/or outcomes and impacts:  
Efforts to date have resulted in a compendium of evaluation measures as well as several peer-
reviewed publications and conference presentations. Ongoing efforts include the development of a 
website database of recommended measures. Specific measures include: 1) Science and Me 
(confidence to learn and do science, perception of the relevance and usefulness of science, & 
gender bias in science) 2) Becoming a Scientist (mindset and identity about one’s scientific ability)  
 
 
Collegial Benefits:  
We all need to evaluate the effectiveness of our 4-H science programs to help ensure youth are 
learning and gaining from their participation. With the limitations posed by the National 4-H 
Science Common Measures, there is a need for more specific (and aligned) evaluation measures. 
CE/4-H colleagues will benefit from hearing about this work to become better aware of existing 
evaluation resources they may use in their own programs. 
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3:30 – 3:50:     Mitigating Zoonotic Diseases 
Emily Schoenfelder: 4-H Youth Development Advisor, Colusa Sutter-Yuba Counties 
Martin Smith, Ed.D.: CE Specialist, UC Davis 
Tracy Bishop: 4-H Program Representative, Sutter-Yuba Counties 

 
Presentation Focus Area:  
Exemplary Content Focused Programs or Research: Animal Science 
 
Programmatic and/or research objective:  
To increase bio-security practices in 4-H livestock projects through education of 4-H youth members 
and adult volunteers, as well as to test the effectiveness of the Bio-Security in 4-H Animal Science 
proficiencies. 
 
Programmatic and/or research need:  
The lack of knowledge about or participation in best practices in regards to bio-security create a 
potential hazard to the health of both animals and people. 
 
Methods, outputs and/or outcomes and impacts:  
Implementation of the curriculum activities included volunteer professional development as well as 
laboratory testing of livestock environment at homes and fairs, as well as surveys on youth 
practices. Outcomes included reduced instance of pathogens in treatment groups, as well as 
observed changes in practices by youth and at the fair. 
 
Collegial Benefits:  
Colleagues and 4-H professionals could replicate this project using the free curriculum to help 
increase bio-security practices around the state. 
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3:50 – 4:10:        Exploring Integration of C-STEM Computing and Robotics Technologies and Curriculum 
                             Into  4-H Youth Development Program 

Harry Cheng, Ph.D.: Professor and C-STEM Center Director, UC Davis Center for 
Integrated Computing and STEM Education (C-STEM) 
 

Presentation Focus Area:  
Exemplary Content Focused Programs or Research: Technology 
 
Programmatic and/or research objective:  
C-STEM Center aims to transform computing, science, technology, engineering, and mathematics (C-
STEM) education in both formal and informal K-14 programs through integrated learning, guided by two 
key objectives: Close the achievement gap by broadening participation of students traditionally 
underrepresented in computing and STEM related careers and post-secondary study. Develop students’ 
21st century problem-solving skills to tackle real world concerns through integrated computing and 
STEM education. Our vision is to provide formal computing education for all K-12 students through 
existing math courses. The C-STEM Math-ICT Pathway will provide K-12 students with 12 years of hands-
on math education with computing and robotics. 
 
Programmatic and/or research need:  
Most K-12 schools in the nation are still struggling on how to close the Algebra achievement gap. In 
2008, over 212,000 students in grades 8-11 in California repeats the Algebra. This repeated Algebra 
course enrollment caused California to devote the equivalent of approximately 1,695 full-time Algebra 
teachers to reteach the course. In 2015, only 37% students in grades 3-8 and 11 met or exceed the math 
standards based on the new Smart Balanced tests. 
 
Methods, outputs and/or outcomes and impacts: 
The C-STEM Math-ICT Pathway provides K-12 students with 12 years of hands-on integrated math  and 
computer science education with coding in Blockly and C/C++.Focused on integrating computing and 
robotics into regular STEM classroom with hands-on project-based learning, the C-STEM Center has 
developed innovative computing and robotics technologies with C-STEM Studio and RoboBlockly, 
teaching strategies, textbooks, and courseware including  lesson plans, PowerPoint lessons, video 
lessons, group computing activities, optional robotics activities, and assessment tools for readily 
integration of computer programming in C/C++ using Ch (a user-friendly C/C++ interpreter Ch) and 
robotics into the formal curricula in elementary schools, middle schools, high schools, and colleges. The 
C-STEM approach of teaching integrated Algebra and math with computing to all students presents an 
unprecedented opportunity for educational equity. Regardless of their race, gender, family background, 
income, or geographic location, all K-12 students should be provided with an opportunity to succeed in 
learning Algebra and computing. Algebraic and computational thinking can reinforce each other. 
Learning Algebra and math with computing is a cost-effective way to close the math achievement gap 
and provide computing education for all students without adding teachers or new courses. 
 
Collegial Benefits:  
As the C-STEM program has been used in afterschool programs and summer youth programs. In this 
session, we will explore how to integrate C-STEM computing and robotics curriculum into the informal 
4-H youth development program. 
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4:10 – 4:30:        Building a Network of Naturalists in Support of Environmental Education for Youth 
Gregory Ira: Academic Coordinator, UC California Naturalist Statewide Program 

 
Presentation Focus Area:  
Exemplary Content Focused Programs or Research: Environmental Education 
 
Programmatic and/or research objective:  
The California Naturalist Program seeks to increase environmental literacy and promote 
environmental stewardship through a unique approach that combines a social franchise model with 
a train-the-trainer model to build a network of training centers that establishes continuity in the 
curriculum and allows for adaptation to address locally relevant environmental priorities and 
culturally specific learning preferences. 
 
Programmatic and/or research need:  
Scaling up environmental education is challenged by the two distinct problems, the locally specific 
variation in issues and the inability to integrate local cultural preferences in program design, 
delivery and evaluation. The California Naturalist program model seeks to address both of these 
issues. 
 
Methods, outputs and/or outcomes and impacts:  
The UC California Naturalist program is a new statewide education and service program designed to 
engage a diverse community of non-professional naturalists in study and stewardship of California’s 
natural communities. We do this using a science curriculum, hands-on learning, service, and citizen 
science to instill a deep appreciation for California’s ecosystems and to inspire individuals to 
become stewards of their local resources. In this way UCANR promotes environmental literacy and 
stewardship. As of 6/22/2016 the California Naturalist Program has: 1) established a core course 
curriculum built around the California Naturalist Handbook published by UC Press; 2) trained over 
1,700 naturalists; 3) trained over 70 course instructors; 4) established 33 California Naturalist 
course partner franchisees; 5) documented over 54,000 volunteer hours of service; 6) created a 
web portal of more than 150 citizen science projects in California; 7) documented and published 
statistically significant gains in selected knowledge, skills, and environmental efficacy; 8) held one 
statewide conference and prepared for a second including keynote speakers representing non-
traditional naturalist populations; 9) engaged younger urban audiences through partnerships with 
community colleges, Conservation corps and similar service programs; and 10) actively employ the 
iNaturalist App as a core technology for observation data. 
 
Collegial Benefits:  
Colleagues will build awareness on where 4-H can access California Naturalist volunteers for camps 
and as project leaders. They will learn how partnering with other organizations can enrich 4-H 
experiences. Finally, they will examine opportunities for using the California Naturalist program as a 
mechanism to train new or provide in-service professional development to existing 4-H volunteers. 
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4:30 – 4:50:      Building Competence and Capacity in Youth and Staff:  Water Education in After 
                           School Programs  

Marianne Bird: 4-H Youth Development Advisor, UCCE Capitol Corridor – Sacramento 
County 

 
Presentation Focus Area:  
Exemplary Delivery Mode Focused Programs or Research: Using Science to Reach Diverse Audiences 
 
Programmatic and/or research objective:  
4-H Water Wizards is a 12-week project that teaches 4th-6th grade students about water and its 
importance to the planet. Delivered to children in after school settings, students participate in 
hands-on learning experiences that encourage inquiry, teach basic information about water, and 
develop awareness about this valuable resource.  Youth explore water's role in the environment 
(water cycle, watersheds, pollution), water properties (salinity, taste, hardness) and take action on 
a water issue in their community.  Ongoing program evaluation reveals the effectiveness of the 
project with students and staff, and the challenges of working in after school programs. 
 
Programmatic and/or research need:  
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.  After 
school programs offer opportunities for expanded learning in a fun context. Sacramento County 4-H 
serves a diverse, mostly lower-income audience in after school settings with programming that 
aligns with Next Generation Science Standards.  Cooperative Extension is well suited to build 
sustainable science education experiences in after school settings, programs that not only foster 
learning in young people, but also develop competence and confidence in after school staff. 
 
Methods, outputs and/or outcomes and impacts:  
The research team measured student learning in the 4-H Water Wizards Project through pre- and 
post-testing; and staff growth in teaching science through pre- and post-tests, retrospective pre-
post assessments, and qualitative data. Fourteen after school sites participated in the multi-year 
survey, a total of 240 students. Total pre-test and post-test scores were tallied then compared using 
a paired samples t-test. Data showed significant knowledge gain for students (p=.001); and after 
school staff reported growth and confidence in understanding and enjoying science as a result of 
the program. 
 
Collegial Benefits:  
After school programs exist in every county of our state, as do important water issues.  This project 
is an effective way to increase student learning, build after school staff capacity, strengthen 
partnerships with after school program providers, and increase diversity in 4-H.  The ANR Water 
Program Team has reviewed the curriculum and supports its content.  Colleagues may choose to 
implement the curriculum in their communities or learn better how impacts in after school settings 
can be measured. 
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4:50 – 5:10:     The Activation Approach: Evaluating the Impact of STEM and Science Learning 
                          Experience Across Environments  
                          Kalie Sacco: Research Associate, Research, Evaluation and Assessment Group at the  
                          Lawrence Hall of Science, UC Berkeley  
 
Presentation Focus Area:  
Exemplary Pedagogy Focused Programs or Research: Science Evaluation and Research Methodology 
 
Programmatic and/or research objective:  
The mission of the Lawrence Hall of Science is to inspire and foster learning of science for all. We do 
that by developing programs that engage across the learning continuum--from sparking curiosity to 
developing deep understanding. Many of our programs have been evaluated using the tools 
developed through the Science Learning Activation Lab, a research initiative that we have 
spearheaded with the University of Pittsburgh. With National Science Foundation support, we are 
developing a toolkit for other STEM learning programs to access the tools (including observation 
guides and surveys) and use them to evaluate their programs. 
 
Programmatic and/or research need:  
Activation is the combination of dispositions, practices, and knowledge that enable proximal 
success in science learning experiences. Activation includes four dimensions: Fascination with 
science, Valuing science, Competency Belief in science, and engagement in Scientific Sensemaking. 
While the field recognizes the importance of studying these elements--whether they are called 
engagement, interest, enjoyment, efficacy, student learning, and behavior--these constructs are 
difficult to measure, and the resulting data are often difficult to interpret.  
 
Methods, outputs and/or outcomes and impacts:  
The tools we have developed can be used across learning environments, which we hope will enable 
us to draw comparisons from different data sets with common tools.  
 
Collegial Benefits:  
The toolkit enables STEM learning programs to use rigorous, research-based tools to evaluate their 
programs. 
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5:10 – 5:30:     Building the capacity of community collaborators to deliver science 
Lynn Schmitt-McQuitty: 4-H Youth Development Advisor, San Benito, Santa Cruz and 
Monterey Counties  

 
Presentation Focus Area:  
Exemplary Delivery Mode Focused Programs or Research: Science with Community Partners 
 
Programmatic and/or research objective:  
Developing the capacity and competency of after school providers to deliver high-quality, on-going 
science education. 
 
Programmatic and/or research need:  
While UC ANR is uniquely positioned to provide high-quality, on-going science education in 
community based settings, our individual capacity to meet the need is limited.  By developing 
partnerships through education, professional development and funding, UC ANR is able to extend 
its reach to ensure local community based organization staff have the skill, resources, capacity and 
competency to sustain programs without sustained involvement from UC ANR. 
 
Methods, outputs and/or outcomes and impacts:  
Using the step-up incremental professional development model, coupled with buy-out time and 
relationship building we have embedded science programming into the regular on-going program 
of six afterschool classrooms reaching over 120 youth with 60 minutes of science education weekly. 
The program uses science to increase social support relative to emotional, tangible, informational 
and companionship support among youth and teens. 
 
Collegial Benefits:  
This quid-pro-quo method of program delivery allows UC ANR to leverage resources to build 
sustainable programs and invest back into the community by developing the skill and competencies 
of local community based organizations and their staff such that programs can be sustained 
without on-going involvement from UC ANR. 
 

 


