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Executive Summary
Overview – The 4-H Science: Building A 4-H Career Pathway Initiative was a collaboration
between National 4-H Council and Lockheed Martin to help youth develop STEM and
workforce skills necessary for success, to immerse youth in the field of STEM work, and to
engage youth with the science and engineering career pathway. The project sought to build more
youth for science professions. This three-year initiative was aimed at underserved youth,
particularly girls and minorities. The aim was for Extension 4-H professionals in 13 states to
partner with 500 Lockheed Martin employees and 1,000 4-H community volunteers to involve
30,000 youth (up to 60% girls and minorities) in 4-H STEM activities and programs.
Purpose/Goals – The overall purposes of the process evaluation were to track the initiative’s
implementation and to describe the extent to which the initiative goals were being met:
1.
2.
3.
4.

Provide youth with education related to science and engineering
Engage the targeted youth population of girls and minorities
Realize the 4-H STEM Career Pathway
Involve Lockheed Martin employees in 4-H volunteerism

Methodology – A process evaluation was designed by researchers at the University of Tennessee.
The process evaluation used several methods to measure performance. This included input from
state grantees and people involved at the local level. State grantees completed monthly activity
reports to track youth reached. Focus groups were conducted with Lockheed Martin Employees,
Extension 4-H Professionals, and 4-H youth and parents. Programs were observed and project
documents were reviewed. 4-H youth completed surveys about program outcomes.
Findings/Conclusions – Findings show that funded 4-H STEM activities were engaging,
successful, and provided hands-on and supportive opportunities that involved diverse youth and
reinforced knowledge and content from school science classes. One measure of initiative success
was the high number of youth reached. A total of 89,291 youth were reached (60,358 in Cohort
One States and 25,933 in Cohort Two States). Of the 89,291 youth reached, 48% were girls and
53% represented racial/ethnic minority groups.
Another measure of initiative success was that 521 Lockheed Martin employees and 3,679 4-H
community members contributed over 16,300 hours. On an annual basis, the typical Extension 4H professional managed 214 4-H community volunteers and engaged 30 Lockheed Martin
employees who collectively reached 5,212 youth. This underscores that 4-H youth development
programs are a good investment because 4-H mobilizes adults, organizations, and communities
for positive youth development.
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The 4-H STEM Career Pathway shows promise for empowering youth to achieve the attitudes,
aspirations, and skills needed for successful STEM careers. Youth survey results demonstrated
high levels of interest in science in school and as a future career:
•
•
•
•
•

96% report they now like science.
83% report they are now good at science.
95% think science will be important in their future.
83% taught others about science.
71% have helped with a community service project that relates to science.

States that exceeded their benchmarks for overall youth reached and involvement of girls and
minorities located programs in under-served communities. They tended to recruit female and
minority role models for youth specifically from Lockheed Martin, Society of Women
Engineers, and/or National Society of Black Engineers. Lockheed Martin employees were
successfully engaged in the initiative through informal networking with the Extension 4-H
professionals in their local area. Major barriers to employee engagement were the scheduling
conflicts between work duties and 4-H events. States were also successful in involving local
university faculty and students as volunteers and mentors.
States encountered common challenges related to professional development, STEM Curriculum,
and Career Pathway development. 4-H professionals perceive that their STEM educational
background is inadequate for the needs of today’s youth. 4-H professionals described the need
for more curricula resources relative to STEM careers. 4-H professionals perceive that the 4-H
Career Pathway as a viable resource for programming, but clear definitions and further
development were recommended to be fully used across the 4-H System. 4-H professionals also
need assistance with developing and implementing advanced STEM opportunities for youth such
as job shadowing, mentoring, and internships.
Recommendations – Because of the findings that indicate that this was a successful initiative, the
most critical recommendation is to expand programming beyond this initial grant, throughout the
country. Every Lockheed Martin employee, community volunteer, and Extension 4-H
professional interviewed for the process evaluation recommended the initiative for broader
implementation. Evidence suggests this initiative provided opportunities for diverse youth and
will ultimately contribute to a robust pipeline for science and engineering professions in high
demand. To perform at high levels, four major recommendations are elicited from the process
evaluation conclusions related to:
•

Engaging Lockheed Martin employees – It is recommended that National 4-H Council
and Lockheed Martin explore ways to promote greater employee engagement to
strengthen career development activities (specifically the practice and experience phases)
for youth. Virtual career development could mediate challenges related to travel, time,
and work demands. A Lockheed Martin Career Day (on-site or virtual) is recommended
to connect 4-H youth with STEM professionals.

•

Providing professional and volunteer development – It is recommended that National 4-H
Council and the Cooperative Extension System collaborate to provide substantive
professional and volunteer development for greater cultural competencies and science
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and engineering skills. Additionally, volunteers need skill develop in youth development
and pedagogy.
•

Providing substantive 4-H STEM curricula - National 4-H Council emphasized three
major curricula over the course of the three-year initiative: Build Your Future,
Click2SciencePD, and Couragion. These resources show great promise for empowering
professionals and volunteers to improve their work with youth such as connecting 4-H
STEM projects to real-world jobs and educational pathways. It is recommended that
these tools continue to be marketed to Extension 4-H professionals.

•

Utilizing an enhanced 4-H STEM Career Pathway – To achieve career and college
readiness, 4-H youth development programs need a greater focus on the practice and
experience phases of the career pathway. An enhanced 4-H STEM Career Pathway was
validated by the National 4-H STEM Career Pathway Working Group, a committee of
seven professionals and researchers representing four land grant universities and National
4-H Council. It is recommended that this enhanced 4-H STEM Career Pathway be used
to drive all future programming efforts. See Figure 2 on page 34.
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Introduction
The 4-H Science: Building A 4-H Career Pathway Initiative has been a collaboration between
National 4-H Council and Lockheed Martin to help youth develop STEM and workforce skills
necessary for success; to immerse youth in the field of STEM work; and to engage with the
science and engineering career pathway. A key goal was to involve more girls and monitories in
STEM and STEM career fields. Ultimately, the project aimed to contribute to a robust pipeline
for science professions in high demand such as computer scientists and engineers. Key
benchmarks for this three-year (2016-2018) initiative were:
•
•
•
•

30,000 youth involved, up to 60% girls and minorities
500 Lockheed Martin employees engaged
1,000 4-H community volunteers engaged
13 states implementing the initiative

The 4-H STEM Career Pathway (Figure 1) provided an overall visual of the process, outlining 4H youth activities and Lockheed Martin employee contributions.
Figure 1. 4-H STEM Career Pathway at Project Initiation

The process evaluation spanned the entire three-year project, and this document is the Final
Report. Process evaluations are conducted to document the extent to which program activities are
implemented according to plan (CDC, 2017) with a focus on inputs/resources, activities,
participation, and reactions (Radhakrishna & Bowen, 2010). As a process evaluation, this Final
Report focuses on direct programming activities and audiences involved as well as successes,
best practices, and recommendations for future programming.
4-H Science: Building a 4-H Career Pathway Initiative
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Purpose and Evaluation Questions
The overall purposes of the process evaluation were to track the initiative’s implementation and
to describe the extent to which the initiative goals were being met. Specific evaluation questions
follow. To what extent did the initiative –
1.
2.
3.
4.

Provide youth education related to science and engineering?
Engage the targeted youth population of girls and minorities?
Realize the 4-H STEM Career Pathway?
Involve Extension 4-H professionals, Lockheed Martin employees, and 4-H community
volunteers?

Methods
This study was approved by the University of Tennessee Institutional Review Board (UTK IRB15-02714-XP). The process evaluation for the 4-H Science: Building a 4-H Career Pathway
Initiative was aligned with the project goals, and it was a mixed-methods approach drawing on
both the objectives-oriented and consumer-oriented evaluation traditions (Fitzpatrick, Sanders
and Worthen, 2004). The central focus was to determine the extent to which the 4-H Science:
Building a 4-H Career Pathway goals were achieved, an objectives-oriented evaluation. The
methods were specifically developed and implemented to describe science and engineering
outcomes, the extent to which the initiative reached under-served youth, effectiveness of the 4-H
STEM Career Pathway, and extent of employee engagement. An overview of the evaluation
approaches are shown in Table 1.
Table 1. Evaluation Approaches
Evaluation Approaches
Focus Groups with Lockheed Martin
Employees
Focus Groups with Extension 4-H Professionals
Focus Groups with 4-H Youth and Parents
Focus Groups with 4-H Community Volunteers
Monthly Activity Reports/Document Review
Observation of Selected Programs Using OST
Instrument with STEM Plug-In
Surveys of 4-H Youth

Explore

Learn

Practice

Experience

•

•

•

•

•
•
•
•

•
•
•
•

•
•
•
•

•
•
•
•

•

•

•

•

•

•

•

Group and individual interviews were conducted to describe opinions and perceptions of project
participants regarding the project’s strengths and areas for improvement. We had 155
participants in group and individual interviews in six states and the STEM Futures Conference
(See Table 2).
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Table 2. Audiences for Individual and Group Interviews

Number Interviewed
(n=155)

Youth

Parents

4-H
Community
Volunteers

49

26

16

Lockheed
Martin
Employees

Extension
4-H
Professionals

5

59

States submitted monthly activity reports to track key project metrics such as the youth
participants served by gender, race, and ethnicity. Extensive notes were taken during the monthly
calls that National 4-H Council hosts with state sub-grantees. These notes and other project
documents produced were considered as part of the document review for the project.
Observations were made of actual initiative programs. To provide consistency and uniformity in
observation, the Out of School Time (OST) Observation Instrument was used. The OST uses five
domains: (a) Youth Relationship Building; (b) Youth Participation; (c) Staff Relationship
Building; (d) Staff Instructional Strategies; and (e) Activity Content and Structure. Each domain
includes indicators and descriptions, and the total instrument has 28 indicators. A companion
instrument for STEM programs, the STEM Plug-in includes 14 indicators. Indicators are scored
on a scale of 1 to 7 where 1 indicates the indicator is not evident and 7 indicates the indicator is
highly evident and consistent. Examples are shown in Table 3.
Table 3. Out of School Time Observation Instrument/STEM Plug-in Examples
Domain
Youth
Relationship
Building
Staff
Instructional
Strategies

Indicator
Are friendly and
relaxed with one
another
Ask youth to
expand upon their
answers and ideas

STEM Youth
Skill
Development

Draw connections
to real-world
concepts and
situations

Description
Youth socialize informally. They are relaxed in their
interactions with each other. They appear to enjoy one
another’s company.
Staff encourage youth to explain their answers, to give
evidence, or suggest conclusions. They ask youth “why,”
“how,” and “if” questions to get youth to expand,
explore, better clarify, articulate, or concretize their
thoughts/ideas. This item goes beyond basic Q&A.
Youth connect content to real-world situations. Youth
may describe how STEM content appears in their
everyday lives or how STEM can be used to solve a
problem in their community.

National 4-H Common Measures surveys of youth participants were used with Cohort One states
to understand the outcomes achieved as the project progressed. These surveys focused on
positive attitudes and aspirations, development of science skills and abilities, applying
learning/making a contribution through science, career decision making, and college readiness.
Cohort One states submitted 884 surveys.
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Findings
This section describes the major findings for this initiative. This section contains the summative
findings, and additional state-by-state data is found in Tables 10-20 of the Appendix. The overall
successes and challenges are shown in Table 4. A detailed discussion of the findings for each
evaluation question starts on the next page.
Table 4. Overview of Science and Engineering Successes and Challenges
Evaluation Questions
To what extent did the
•
initiative provide youth
with education related to •
science and engineering?

Initiative Successes
Youth engagement and
enthusiasm
Youth receive support and
guidance

To what extent did the
initiative engage its
targeted youth
population of girls and
minorities?
To what extent did the
initiative realize the 4-H
STEM Career Pathway?

Identifying and serving
target audiences
Providing role models
Developing local
partnerships
Momentum for connecting
4-H STEM to careers
Measured outcomes
demonstrating positive
changes
Project implemented across
diverse communities in
multiple formats
Overall human capital
(Extension 4-H
professionals, Lockheed
Martin employees, and
community volunteers)
investment.
Identifying win-win
situations

•
•
•
•
•
•

To what extent did
Extension 4-H
professionals, Lockheed
Martin employees, and
4-H community
volunteers invest in the
initiative?

•

•
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•

•

•
•
•
•
•

Initiative Challenges
Improving STEM youth
skill development and
STEM staff instructional
practices
Providing advanced
experiences for youth at the
practice and experience
phases
Cultural competence
professional development

Definition of concepts and
expectations
Need to implement
identified resources related
to careers
Limited STEM knowledge
for 4-H professionals and
community volunteers
Scheduling conflicts with
work duties and volunteer
opportunities
Limited youth development
knowledge for volunteers
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Question One. To what extent did the initiative provide youth education related to
science and engineering?
Science and Engineering Successes
Findings showed that 4-H STEM activities provided through this project were engaging,
successful, and provided hands-on learning that complemented and reinforced knowledge and
content from school science classes. The 4-H STEM activities provided as part of this grant
received positive comments from youth, parents, volunteers, and 4-H professionals. Observed
clubs and events demonstrated hands-on activities that were youth-driven with guidance from
professionals and volunteers. Two key components contributed to the success of 4-H STEM
activities: (a) youth engagement and enthusiasm for the programs, and (b) support and guidance
for youth provided by 4-H professionals and volunteers throughout the activities.
Youth engagement and enthusiasm. Comments from youth, parents and volunteers indicated
that youth were excited about these programs and wanted to participate. Several parents
commented that this was the first out-of-school activity that their children wanted to attend and
did not want to miss. One parent commented that her children sometimes would not eat supper
because they wanted to get to the 4-H STEM club. Parents and youth also appreciated the handson aspect of activities. Parents identified the way 4-H STEM activities included all youth who
wanted to participate—not just the top students. Parents also appreciated how 4-H STEM was
focused more on cooperation and helping others rather than winning competitions.
Representative comments included:
•

“The alternatives we have in the area are mostly run through schools, and they tend to be
a lot more academic and competitive. . . if a child is looking for an extra-curricular
activity, I think the 4-H club is a better fit. The school teams around here tend to be
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extremely competitive and very driven. . . so it might not be all that much fun if you
don’t have a very competitive spirit or if you’re really not very motivated to win, win,
win and things like that. So this is a very nice environment for them to explore what they
want to explore. (MD parent)
•

“The kids get to do things on their own. It’s not adult-driven. It’s child-driven. The
children get to explore different things and figure out what works and figure out what
doesn’t work. They’re working out their problems on their own.” (MD parent)

•

“In the real world or in school, [kids] have so many pressures . . . so this is a space where
it’s like, ‘Oh, it’s okay to want to program my robot.’” (TX parent)

•

“I think schools, they don’t do as many like hands-on teaching. So I think it’s like very
good, and it teaches, It’s just a better feeling and it really makes them engaged, like be
engaged. It’s something that most schools don’t really do.” (CA youth)

•

“You really make it fun and interesting for them because there have been other programs
that they have gone to once but they didn’t like it. But this, they want to come back. They
like it.” (CA parent)

Youth receive support and guidance. Another success was the adult support and guidance.
Youth reported that this support and guidance was in contrast to large school science classes
where one-on-one instruction is limited. Typical comments included:
•

“In school, since there’s more students, you don’t really get one-on-one help and then
you don’t really understand what you’re doing. When you’re here, since we have
mentors, we get more help.” (CA youth)

•

“At school, we are beginning to do science, but they don’t explain that much. But when I
get here, they explain more.” (CA youth)

•

“One of the things that I’ve found with 4-H is that the camp, the management, and the
Lockheed team, they’re so accessible. They want to help you . . . I think that’s
phenomenal cause you don’t get that in a lot of places—that patience and desire to teach
and share their knowledge.” (TX parent)

Observational scores reinforced that youth received a high-level of support and guidance during
4-H STEM programs. Evaluators observed 4-H STEM programs during site visits, and used the
OST instrument with the STEM Plug-In. The indicators were scored on a scale of 1 to 7 where 1
indicates the indicator is not evident and 7 indicates the indicator is highly evident and
consistent. The instrument showed positive results regarding all domains. Among the indicators
that scored the highest were:
•
•
•

Youth listen attentively to peers and staff.
Staff used positive behavior management techniques.
Activity content and structure requires analytical thinking.
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Science and Engineering Challenges
The major challenges were: (a) improving STEM youth skill development; (b) staff instructional
practices related to STEM, and (c) fully realizing practice and experience phases of the 4-H
STEM Career Pathway. It should be noted that staff is all inclusive of Extension 4-H
professionals, para-professionals, and/or volunteers conducting the programming.
Improving STEM youth skill development and STEM staff instructional practices. OST
indicators in STEM Youth Skill Development and STEM Staff Instructional Practices tended to
be lower than the other domains (see Table 5). Specific areas for improvement are:
•
•
•
•

Youth draw connection to real-world concepts and situations.
Youth discuss STEM careers and their educational pathways.
Staff connect content to the real-world.
Staff discuss how youth could pursue STEM content through their education and/or in a
career.

Table 5. OST Observation Instrument with STEM Plug-In Statistics from 10 Observations
OST Domains

Youth Relationship Building
Youth Participation
Staff Relationship Building
Staff Instructional Strategies
Activity Content and Structure
STEM Youth Skill Development
STEM Staff Instructional Practices

Meana
6.54
5.98
6.14
5.48
5.52
4.52
4.01

The OST instrument with the STEM Plug-In was used, and the indicators were scored on a scale of 1 to 7
where 1 indicates the indicator is not evident and 7 indicates the indicator is highly evident and consistent.
a

Providing advanced experiences for youth at the practice and experience phases. Extension 4H professionals described the challenges of connecting 4-H youth with Lockheed Martin
employees. First, youth are not permitted in many Lockheed Martin facilities for security and
safety reasons. Second, some facilities had limits on how far employees could travel. A typical
comment from an Extension 4-H professional was: “I think that was part of our frustration too is
that the grant required internships; however, the culture within and the security level of
Lockheed Martin is what’s going to be the prohibitive part of that whole.”
Lockheed Martin employees and 4-H community volunteers echoed the need to provide more
advanced experiences for youth at the practice and experience phases. When asked about what
would make the program better, the following responses were noted:
•

“…the higher level robotics realm [are recommended]…how do you write proper real
code that will we will actually use to program the robot later. What are the actual
underlying concepts of how a motor works? More kind of, the math, physics, science
behind what’s physically going on versus, versus them looking like they just playing,
they’re playing with a toy. Right?” (TX Lockheed Martin employee)

•

“I really thought it [4-H Incredible Wearables] was a great project. If you’re going to
incorporate high school students into it, you could go ahead and add probably more of the
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electronics part in there and have them test out more of the, instead of just the heartrate or
something like that. Maybe figure out a way to test other areas with it, or do projects with
it.” (AR 4-H volunteer)
There were two major issues related to providing advanced STEM experiences for youth: (a)
Extension 4-H professionals were not comfortable and had limited experience organizing these
activities; (b) Some Lockheed Martin facilities had restrictions that limited these opportunities.
Specifically, Extension 4-H professionals were not comfortable organizing Lockheed Martin
employees for coaching, job shadowing, internships, and other career development activities.
One Extension 4-H professional expressed the challenge in this way:
“I think we’re all pretty good at that explore and learn. It’s getting those set up; that’s what
we do every day. The practice part, you know, we’re doing a lot of that already as well. But
we get to the experience part, I think that’s someplace that not only is it something that we’re
not typically doing, but I think that someplace National Council could really help us with, not
just Lockheed, but all of their partners, reaching out and saying, you know, we have 4-Hers
that want to do job shadowing.” (MD 4-H professional)
As indicated previously, some Lockheed Martin facilities had restrictions related to access,
safety, and security. These restrictions were a limitation to on-site youth career development
activities.
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Question Two. To what extent did the initiative engage its targeted youth population
of girls and minorities?
Engaging Girls and Minorities Successes
The monthly activity reports have been summarized to show project reach, aggregated for Years
One, Two, and Three. The overall youth reach follows.
•

86,291 youth reached
o 60,358 in Cohort One States
o 25,933 in Cohort Two States
o 48% girls
o 53% minority

Identifying and serving target audiences. It is likely that states were successful engaging girls
and minorities because 4-H is offered to all eligible youth, consistent with Federal legislation
(Civil Rights Act, 1964). As a 4-H professional stated: “I don’t think we’ve done specific
recruitment for this project to increase female participation because they’re already there
participating.” Other specific successful practices for engaging underserved youth were
identifying and serving schools and areas with minority populations, providing role models and
developing partnerships.
Several 4-H professionals attributed their success to specifically identifying and including
schools and areas with minority populations in this project. Representative comments included:
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•

“I think knowing ahead of time that the target was 50% minority and 50% female, there
was a concerted effort on all of our parts to make sure that those are the schools that
could help us meet those. And so whereas we might have been doing something different,
it really made us focus in on what we should be doing and recruiting at certain schools
that had those audiences ready-made for us.” (TX 4-H professional)

•

“We targeted our locations to be providing programming in communities that are
predominantly Latino.” (CA 4-H professional)

•

“And most of our programming, as far as Science Adventures, I would say we have an
equal amount, if not more, girls that participate in that program. As a robotics program, it
may be more boys, but we have several minorities in regards to African American and
Hispanic. . . So the efforts to specifically reach out to minorities; we don’t necessarily
have to do that because that’s pretty much who we service. But there has been a bit of a
different push to reach out specifically to girls, especially within robotics.” (MD 4-H
professional)

Providing role models. One successful practice was to engage STEM professionals who could
serve as role models for girls and minority youth. In Maryland, a 4-H professional talked about
the importance of including girls in STEM marketing materials in an effort to help boost their
interest. Typical comments included:
•

“So just a role model. Not that I’m like their role model, but just them seeing another
black woman that’s into science.” (TX 4-H professional)

•

“So what I’m battling out is trying to get rid of the preconception of what a smart person
looks like. So this was young black men and women, you know, wearing nice shoes.
Wearing this and that, but they were so intelligent. These kids don’t see that. And so
when we introduce ourselves, you know, they went around and spoke about each college
they went to, and they spoke about the sororities and fraternities they went to, then they
went to say ‘I designed rockets’ or ‘I do that’, and the kids were like ‘Oh!’” (TX 4-H
professional)

Several 4-H professionals also felt that it was important that volunteers be young so that youth
could identify with them. Youth ambassadors talked about being successful engaging younger
students because they served as role models and were excited about science.
•

“As far as the college kids, it actually helps them to also expose the youth to what it’s
like to be on a college campus. It makes the youth excited about that because they get to
work to somebody closer to their age.” (MD 4-H professional)

•

“And if they’re [Lockheed Martin volunteers] young, and if they look like the kids do,
that makes it all the better.” (TX 4-H professional)

Developing local partnerships. In addition to the key partnership with Lockheed Martin
(summarized in Evaluation Question 4), local partnerships were formed to engage girls and
minority youth. Examples include working with a women’s basketball team to sponsor a 4-H
STEM Awareness Night as well as reaching out to professional scientific organizations for
minorities and women. Typical comments included:
•

“We are trying to reach elementary to middle school to high school kids and women, we
are also extending that into building relationships with college and college-bound
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students. So what we do is we partnered with Girls Inc., Society of Women Engineers,
and 4-H, hopefully to build this collaboration to continue to grow and evolve into the
offerings that we [Lockheed Martin volunteers] can provide.” (CA Lockheed Martin
volunteer)
•

“When I recruit volunteers, I also made an effort to have women in the field of
engineering interacting with the youth. And we had a partnership with the Society of
Women Engineers at Cal Poly who came and led a lesson at Youth Works.” (CA 4-H
professional)

•

“Once I made that contact, they’re [National Society of Black Engineers] calling me
because they’re required to do things. So just by them needing us and we need their
volunteers, we have two big programs coming up that they will be there.” (TX 4-H
professional)

Engaging Girls and Minorities Challenges
Cultural competence professional development. The major challenge identified and described
by Extension 4-H professionals was the need for cultural competence when working with
different ethnic groups. The 4-H professionals who attended the initial STEM Futures meeting at
National Council in April 2016 expressed the importance and relevance of the cultural
competency training component of this meeting. However, there is a need for ongoing
professional development in this area as respondents talked about the importance of
understanding different cultures including how those cultures could include different reactions
and attitudes towards 4-H and STEM. This was described by a 4-H professional:
“Parents were happy for their girls to come and participate in our programming after
school to learn about whatever they were interested in, but when it came time to talk
about college applications, when it came time to talk about career paths, the conversation
ended. That wasn’t an option for a lot of the girls who were participating in our programs.
So it was fine for them to be interested in science or engineering, but it wasn’t okay for
them to become a scientist or to become an engineer. That’s not something that we
tackled, but it’s something that I think about.”
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Question Three. To what extent did the initiative realize the 4-H STEM Career
Pathway?
4-H STEM Career Pathway Successes
This initiative had several success related to the 4-H STEM Career Pathway: (a) increased
awareness among Extension 4-H professionals of the need to bridge 4-H STEM projects and
careers; (b) measured outcomes demonstrating positive changes related to careers; and (c) the
project was implemented across diverse communities in multiple formats.
Momentum for connecting 4-H STEM to careers. Respondents identified the importance of
connecting 4-H STEM activities to advanced educational opportunities and future careers.
Typical comments were:
•

“The school we’re going today, this teacher is very self-sufficient, but she was good at
teaching the kids how to do robotics, but they couldn’t make the connection of why is
this important. So I pretty much had to take a step back and start over. Like step 1, we
need this because you are represented in this kind of career pathway.” (TX 4-H
professional)

•

“We took the youth there [USDA] to work in their garden, and [female 4-H youth]
realized this is a STEM job, and I can do this and get paid to work in a garden all day and
learn how to create technology dealing with goldfish that provides manure and nutrients
to plants. I mean, it just opened up a whole new realm for her, as well as one of her other
friends that took the class. And they talk all the time about, you know, I would be
interested in a career that would allow for me to do that.” (MD 4-H professional)

•

“I would [recommend this program to other youth] because you can like, it can help them
get more interested, and then maybe in the future we can get a job in it.” (CA youth)

•

“It’s an activity that they can use with their heads and they’re thinking and science skills
and maybe go to college for it.” (CA parent)
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•

“[My daughter]’s always wanted to do something with animals and something science or
technology related . . . and she realized that [4-H] was a good opportunity for her to
explore that before college and really see if it was, you know, something she wanted to
do or go another route.” (TX parent)

•

“In engineering, they’re building a bridge. That’s fun stuff. But then wait a minute, these
people do that for a job. Like you can make this cool, fun thing like your job. And so, I
think that’s also important for [youth] to see if you can take something that you’re
passionate about and that you care about.” (TX parent)

Measured outcomes demonstrating positive changes. Cohort One states randomly selected a
sample of youth to complete 4-H Common Measures surveys related to learn, practice, and
experience phases of the 4-H STEM Career Pathway. Surveys were not completed at the explore
phase. Completed surveys from youth participants demonstrated positive changes as described
below.
A total of 884 completed surveys were collected. Since these youth were randomly selected for
survey participation, the findings can be generalized to the entire population served: 12,797
youth at the learn phase, 3,884 at the practice phase, and 521 at the experience phase (see Table
6).
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Table 6. 4-H STEM Outcomes as Measured by 4-H Common Measures
Phase
Learn

4-H Common
Measures Scales
Attitudes and
•
Aspirations, 4-7 grades •
•
•
Attitudes and
•
Aspirations, 8-12
•
grades
Decision Making and
•
Problem-Solving,
•
School, 8-12 gradesa
•
Decision Making and
Problem-Solving,
College Readiness, 812 gradesa

•
•
•

Practice

Science Skills and
Abilities, 4-7 grades

Experience Apply Learning and
Make a Contribution
through Science, 8-12
grades
a

•
•
•
•
•
•
•

Outcomes
96% now like science
83% now are good at science
56% would like to have a job related to science
66% do science activities that are not for school
95% think science will be important in their future
95% think science is useful for solving everyday
problems
94% now solve problems at school
94% now compare each possible solution with
others to find the best one at school
75% once they have solved a problem at school,
they consider how their solution worked
77% now weigh the pros and cons of their future
college options
69% now know where to look for information to
help make college decisions
77% now identify information that is most
important when making a decision about their
college options
85% can do an experiment to answer a question
80% can tell others how to do an experiment
77% can explain why things happen in an
experiment
83% taught others about science
71% helped with a community service project that
relates to science
53% organized or lead a science-related event
47% used science tools to help in the community

These outcomes reflect youth in the learn and experience phases.

Of those youth surveyed during the third year of the initiative, 78% of 4-7th graders reported that
they were in their first year of 4-H participation, and 43% of 8-12th graders reported that they
were in their first year of 4-H participation. This suggests that the initiative successfully
reached new audiences who might not have otherwise been involved in 4-H.
Project implemented across diverse communities in multiple formats. A sample of selected
programs are shown by the associated phase of the 4-H STEM Career Pathway in Table 7. Of
these four programs, three (State 4-H Mission Make-It: Georgia 4-H Engineering Challenge,
Paso Robles 4-H STEM Club in California, and Cockeysville 4-H Robotics Club in Maryland)
represent model maker movement programs (see Hill, Francis & Peterson, 2015).
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Table 7. Selected 4-H STEM Career Pathway Implementation in Diverse Communities
Explore
• Adventures in
Science
(Maryland)

Learn
• State 4-H Mission
Make-It: Georgia
4-H Engineering
Challenge
(Georgia)

Practice
• Paso Robles 4-H
STEM Club
(California)
• Cockeysville 4-H
Robotics Club
(Maryland)

Experience
• Paso Robles 4-H
STEM Club
(California)

Adventures in Science is a program of Maryland 4-H that was previously identified as one of the
most promising 4-H science programs in the nation (Riley and Butler, 2012). The program
provides short-term, hands-on experiences to help youth gain awareness of science and science
careers. For the current initiative, the program successfully achieves the explore phase of the 4-H
STEM Career Pathway.
The State 4-H Mission Make-It: Georgia 4-H Engineering Challenge is a statewide 4-H event
where middle school students work together in teams to create solutions for science-related
problems such as designing an environmentally friendly soda container. This non-competitive
event has successfully involved girls and minorities from urban, suburban, and rural locations for
the past two years. It relies heavily on teen leadership, further providing opportunities for teens
to extend skills in both employability and science skills. Another aspect was youth sciencerelated exhibits where youth displayed different topics and activities that they were working on
or had learned about. The exhibits allowed the youth to share information with other 4-H youth.
The Paso Robles (California) 4-H STEM Club meets in the Paso Robles Public Housing
Authority weekly during the school year. The club is predominately Hispanic, and the majority
of the members are female. The club is focused on the practice and experience phases of the 4-H
STEM Career Pathway. Purposeful volunteer recruitment and involvement has been key to the
club’s success, and the volunteers represent both the Housing Authority and the California
Polytechnic State University engineering faculty. One of the teen girls was able to participate in
a summer-long internship at Cal-Poly that included participating in kinesiology research projects.
This concluded with a presentation to the youth at Paso Robles. In interviews, volunteers
emphasized that the 4-H STEM program would not have been possible without the Lockheed
Martin funding. As an illustration, supplies for a single lesson, a previous National 4-H Youth
Science Day experiment, for 40 youth cost $200 (more than $6,000 in supplies annually).
The Cockeysville (Maryland) 4-H Robotics Club has successfully engaged girls and minorities.
Youth build and program robots as part of the statewide 4-H robotics programming that
culminates annually at the Maryland State Fair. The lead community volunteer is an engineering
faculty member at Morgan State University, and the group meets weekly at the Baltimore
County Extension Office.
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4-H STEM Career Pathway Challenges
Challenges included the need to fully develop concepts, theory and expectations and to explore
and develop more resources related to careers.
Definition of concepts and expectations. The three Cohort One states defined STEM activities
and events for each of the stages but comments were made about the need for common
definitions and expectations. Extension 4-H professionals identified the need for promotional
materials related specifically to the pathway that could be used to describe the program when
working with Lockheed Martin employees.
Representative comments included:
•

“I would love to see the pathway a little more developed and articulated. We spent a lot
of time talking about what’s the difference between learn and practice. And at what point
are we bumping somebody into experience? It’s like we’ve kind of come up with our
own criteria for what that means, which, you know, I think more details would be helpful.
. . I feel like the theory and the potential of the pathway is not articulated well enough.”
(CA 4-H professional)

•

“You have the possibility of using this pathway to really create a culture where families
are thinking for the first time maybe it is okay for my daughter to be a scientist or an
engineer, and that’s not articulated in the pathway that I’ve seen, and I feel like it would
help us all.” (CA 4-H professional)

•

“I think semantics . . . or definitions need to be clearer.” (TX 4-H professional)

Need to implement identified resources related to careers. Respondents identified several ways
that National Council could help support and expand the 4-H STEM Career Pathway for youth.
Several ideas related to increasing resources to support careers. Additional ideas were to
incorporate career development ideas throughout all 4-H curricula as described by a 4-H
professional: “So if we can incorporate the career piece in all of our curriculum (sic) so that it
just becomes second nature, then I think it’s easier for our volunteers when we pass on those
curriculums (sic) to then just incorporate it.”
Additional typical comments included:
•

“I think it would be awesome if 4-H could leverage the relationship that they have with
people like Lockheed Martin, so that in addition to doing this programming that we’re
providing more concrete opportunities to go beyond. Something that motivates a youth
from sixth grade through high school to stick with it. Like there’s going to be x number
of internship positions or college university grants or jobs. We’re saving x number of
jobs to hire from youth that went through this program.” (CA 4-H professional)

•

“Maybe like a college info session with some of the parents of 4-H. My child is really
interested in science and was thinking engineering or medical or whatever. We’d just
have a little roundtable of like how did you get to do what you do?” (CA Lockheed
Martin volunteer)

•

“I want to do more in our program about professions, but we haven’t, we talk about it
sometimes.” (CA 4-H volunteer)

4-H Science: Building a 4-H Career Pathway Initiative

23

•

“…the more of these things that they have, that they’re able to participate in, the more
future opportunities they have. So, even if we’re not talking about careers. I mean, I think
it’d be better to try more explicitly to talk about it, but we’re like opening the door
through these types of programs.” (CA 4-H Volunteer)

Limited STEM knowledge for 4-H professionals and community volunteers. Several 4-H
professionals identified their limited knowledge and skills related to STEM subject matter. They
also felt that many potential community volunteers lacked these skills and abilities. Youth
ambassadors talked about the limitations of working with agents and club volunteers who did not
have science backgrounds. This finding is a clear indication of the important need filled by this
partnership with Lockheed Martin—the need for trained volunteers with passion and expertise
in STEM. The 4-H professionals expressed the need for more Lockheed Martin involvement in
their local programming which would increase STEM knowledge among youth, volunteers,
professionals, and communities. Representative comments included:
•

“A lot of us don’t have a STEM background . . .” (CA 4-H professional)

•

“All our employees are adaptable, but it would also be nice to have a training on the
foundation of physics or mechanics or basic engineering concepts, so that whenever I go
out to teach robotics or whenever they go out to teach aerodynamics or whatever the
latest, greatest lesson is, that we have a leg to stand on that makes us more credible.” (TX
4-H professional)

•

“I’ll use robotics as an example. We hit a turnover with our volunteers, and we’ve had a
very strong program, but literally nobody wants to take the training necessary to continue
on with the program. And we’ve run an ad, we’ve offered possibly a stipend, and people
really just did not want to take that level of training. They feel very uncomfortable with
teaching that type of thing. And I had one parent even tell me, you know, when I said we
had a person here that is willing to train you to make sure you understand everything, she
told me when I bring my kids to something like that I don’t want to feel like the person is
just learning how to do it. I want to know they have a level of expertise with doing it.”
(MD 4-H professional)

•

“I think if someone’s not familiar with science, it’s intimidating. So, that’s been a
problem. If they know it, like I was talking about our robotics leader, then they’re
excited, and they want to pass it on, but finding other people to help so that you can
branch out to do a lot more has been hard.” (KY 4-H Professional)

•

“A lot of our traditional 4-H volunteers are still scared to death of science. . . They see
science as something in a lab. . . So trying to get volunteers to understand that you are
doing science even though it’s not lab-related science. That’s one of our biggest
challenges.” (KY 4-H Professional)
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One suggestion for overcoming limited science skills was having prepackaged programs that
were readily accessible for 4-H professionals and community volunteers. Comments included:
•

“If we can come up with age-specific material that teach certain elements of science that
we can almost have ready kits or be able to put together simple kits to go use. That would
kind of empower us to just run with it.” (CA Lockheed Martin volunteer)

•

“That’s good from our angle, from the educator’s angle, that it’s prepackaged. It’s ready
to go. Here’s step one, step two, step three. Here’s a kit and you go and deliver it, and
you know, it can be done in x amount of time. The teachers like that because they like
those short, sweet, simple activities and lessons that kind of get them moving. . .” (TX 4H professional)

•

“The National Youth Science Day curriculum is really nice. It comes as a kit. It’s got a
facilitator manual. It’s really hands-on.” (CA 4-H professional)

•

“I need someone to take time and go slowly with me on coding the [Lego ®]
Mindstorms® robots. I need a more clear curriculum…..[4-H Science programs need]
curriculum to go with age and grade it would work best with.” (AR 4-H professional)
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Question Four. To what extent did Extension 4-H professionals, Lockheed Martin
employees, and community volunteers invest in the initiative?
Investment Successes
Overall Human Capital Investment. In order to be successful, states had to make a commitment
of professional time as well as recruit and engage volunteers. State grantees reported the monthly
hours invested by Extension 4-H professionals, 4-H community volunteers, and Lockheed
Martin employees (See Tables 8 and 9). This proved valuable for understanding the total human
capital investment. The typical Extension 4-H professional managed 214 4-H community
volunteers and engaged 30 Lockheed Martin employees who collectively reached 5,212 youth
per year. This underscores that 4-H youth development programs are a good investment
because 4-H mobilizes adults, organizations, and communities for positive youth
development.
Using the Independent Sector’s (2018) value of volunteer time, the contributions totaled
$404,582 ($27,245 for Lockheed Martin volunteers and $377,337 for 4-H community volunteers.
However, this is a conservative estimate that calculates volunteer time at $24.69 per hour which
does not fully reflect the science and engineering expertise of the volunteers and employees.
[Note from Independent Sector (2018): “We know putting numbers to volunteer hours will never
do them justice, but it is just one way for us to show the contributions individuals and
organizations have made in our communities.”]
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Table 8. Number of Lockheed Martin and 4-H Community Volunteers Engaged
Cohort
Cohort One
Cohort Two
Total

Lockheed Martin
Employees
355
161
521

4-H Community
Volunteers
2,253
1,426
3,679

Table 9. Estimated Human Capital Hours Invested

Cohort
Cohort One
Cohort Two
Total

4-H Professional
Hours
6,483.5
5,329
11,812.5

Lockheed
Martin
Employee Hours
369.5
734
1,103.5

4-H Community
Volunteer Hours
11,065.5
4,217.5
15,283

Identifying win-win situations. Both Lockheed Martin and Extension 4-H professionals reported
that a major strategy has been to identify win-win situations for 4-H and Lockheed Martin
volunteers to work together. One 4-H professional described their journey: “They [Lockheed
Martin] didn’t know us. We didn’t know them. . . I don’t think that they probably felt
comfortable going to a foreign environment to go volunteer for an organization that I don’t really
know. . . So I think it took about a year to try to finally get our foot solidly in the door before we
really established that relationship.” Other perspectives included:
•

“The State Fair had, you know, open arms to letting us come in and have one of the
National Youth Science Day experiments there and . . . we could bring school groups to
the State Fair. And not only did they get the fair experience, but they got this science
experiment, experience, as well. This year. . . we’ve had an outpouring from Lockheed
Martin, and I think having it at the State Fair probably helped get Lockheed Martin
employees there because one they were done . . .they could spend time with their family
at the fair, so it was kind of a win-win situation for them and for us.” (TX 4-H
professional)

•

“We’ve had to adapt our programming to know they’re [Lockheed Martin] not going to
come on a Saturday. I mean, some of them will, but you know we’ve had to figure out,
okay how do we work with the employees best? We work with being able to have events
at their facilities. We’ve learned to have it to where they can come into a school that’s
close by them.” (TX 4-H professional)

•

“It’s a win-win because now people are starting to recognize 4-H is in Dallas and we do
something other than agriculture, but we’re also started to reach out to the demographics
that we said we wanted to reach.” (TX 4-H professional)

•

“We really benefit as a company doing these things. I mean, the employees, all of us have
the desire and the give the employees the chance to do this and fit it into their work
schedule and get support for it is very rewarding.” (CA Lockheed Martin volunteer)
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•

“I just want to underline the importance of just having financial supports for 4-H STEM
and if the volunteer part works out that’s better yet because we’ve all discussed the need
for high-tech volunteer support.” (MD 4-H professional)

Investment Challenges
The project request for applications discussed the different volunteer roles that Lockheed Martin
would fulfill during this three-year project, specifically: STEM Program manager, Community
Relations Lead, 4-H Champion, Leadership Development Clubs, Employee Affinity Groups, and
Volunteer Clubs. 4-H professionals described how these roles did not exist, or they had difficulty
maintaining relationships with their Lockheed Martin contact due to personnel changes.
Evaluators noted that of the five states visited, only California 4-H professionals and Lockheed
Martin volunteers identified one of the Lockheed Martin employees as their “4-H Champion”.
Consistent with the request for applications, this Lockheed Martin employee was the lead contact
with the local 4-H professional for coordinating Lockheed Martin involvement in bi-annual 4-H
Science events.
Scheduling conflicts with work duties and volunteer opportunities. The major challenge
identified was the difficulty of balancing work duties and schedules with volunteer opportunities.
Representative comments were:
•

“9 times out of 10, it’s been sorry, we [Lockheed Martin] can’t come. You know it’s been
at the last minute. So I think that that’s one of the challenges.” (TX 4-H professional)

•

“He [Lockheed Martin representative] said, ‘You know we don’t just have our bosses to
deal with. . . if the military walks in and say okay this component’s not working . . .
we’re going to have to drop what we’re doing, our commitment, and go and try to figure
out how to get an airplane landed or something.” (TX 4-H professional)

•

“The only challenge is not being able to plan ahead whether I will have an engineer or
not, two or 10. It is understandable. They are volunteers. They come on their day off.”
(AR 4-H professional)

•

“I still think Lockheed Martin should incentivize the volunteerism so that they really do
participate because they have families, they have other, maybe they have other
occupations. . . I know that they want to volunteer, but they just don’t feel that they have
the time to do it.” (CA 4-H professional)

•

“The concept of having the volunteers from Lockheed Martin hasn’t really worked. We
have some overlaps with them, and we had some already existing relationships, but to
date they have not been able to accommodate the request that we made.” (MD 4-H
professional)

Limited youth development knowledge for volunteers. Interviews identified the need to improve
youth development skills, particularly among Lockheed Martin employees. Representative
comments included:
•

“When we find that expert, they can’t talk to the kids. They want to pile on all the
information at once, and that’s when the kids get overwhelmed . . . they’re no longer
having fun, so they’re going to trickle away. So finding that balance is difficult.” (MD 4H professional)
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•

“You get a lot of scientists there are just dying to teach but they don’t know how to teach
those kids.” (MD 4-H professional)

•

“I remember the first time I went into [agency]. I’d put a PowerPoint up and lost half of
them about slide two or something. So I had the best intentions, but you have to know
how to work with every different audience, and I think that’s training is a very eventspecific thing because it could be a different audience one time versus the next time.”
(CA Lockheed Martin volunteer)

•

“Break it down by age group like for the Science Day. We didn’t know the age group; it
was like such a wide range. And it would have been helpful if there’s about five in this
group and ten in this group, and then maybe some common behaviors for that group.
Where like studies show their attention span is three minutes. That would have been
helpful because in those two minutes you’ll lose them if you’re just saying hi how are
you.” (CA Lockheed Martin volunteer)
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Conclusions
Science and Engineering
Findings showed that the initiative’s 4-H STEM activities were engaging, successful, and
provided hands-on learning. Activities complemented and reinforced knowledge and content
from school science classes. Youth received substantial support and guidance from a cadre of
Extension 4-H professionals, 4-H community volunteers, and Lockheed Martin employees. This
resulted in youth who were engaged and enthusiastic about science, technology, and engineering.
Findings indicated that this project was reaching youth who otherwise would not have been
involved in 4-H. However, results also identified areas for improvement related to 4-H science
and engineering instruction. Specifically, improvement is needed in these areas: (a) improve
STEM youth skill development; (b) develop professionals’ and volunteers’ STEM instructional
practices; and (c) provide mentorship, job shadowing, internships, and other career development
activities for youth.
Reaching Girls and Minorities
A project goal was to reach 30,000 youth in STEM and career development programs with up to
60% representing girls and 50% representing racial/ethnic minority groups. Of the 89,291 youth
reached in this initiative, 48% were girls and 53% represented racial/ethnic minority groups.
Purposeful outreach to girls and minorities proved essential. This included engaging female and
minority role models for youth and locating programs in diverse and underserved communities.
Extension 4-H professionals identified their need for professional development in cultural
competence to more fully engage diverse and underserved youth and their parents.
4-H STEM Career Pathway
The 4-H STEM Career Pathway shows great promise for empowering youth to achieve the
attitudes, aspirations, and skills needed for college and career readiness. Key outcomes
demonstrated that younger youth had gained positive attitudes and aspirations and developed
decision making skills for school success. Older youth gained positive attitudes and aspirations,
developed decision making skills college readiness, and could apply their learning to make a
contribution through science. Findings identified the need to further develop the 4-H STEM
Career Pathway and align youth development and 4-H Science curriculum. 4-H professionals
consistently expressed difficulty understanding definitions, concepts, and different phases of the
4-H STEM Career Pathway. Yet, they also expressed that the initiative had developed their
awareness of the need to integrate career development with all 4-H projects. Findings indicated
that 4-H professionals and 4-H community volunteers feel that their STEM educational
background is inadequate for today’s youth. They desire STEM professional development and
prepackaged STEM curriculum to serve youth in a more robust way.
Human Capital Investments
The initiative was powered by significant human capital from Extension 4-H professionals,
Lockheed Martin employees, and 4-H community volunteers. A project goal was to engage 500
Lockheed Martin employees and 1,000 4-H community volunteers. The project exceeded these
benchmarks with 521 Lockheed Martin employees and 3,679 4-H community volunteers
engaged. The typical Extension 4-H professional managed 214 4-H community volunteers and
engaged 30 Lockheed Martin employees who collectively reached 5,212 youth per year. This
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underscores that 4-H youth development programs are a good investment because 4-H
mobilizes adults, organizations, and communities for positive youth development. A
challenge was alignment of 4-H activities with Lockheed Martin work schedules, locations, and
facilities. Findings indicate that Lockheed Martin employees need to expand their skills in youth
development and pedagogy.
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Recommendations
This section delineates the major recommendations for this initiative. These recommendations
should be considered with an important caveat: A process evaluation is an important first step to
evaluate activities, audiences, and best practices. However, additional applied research is
paramount to understanding how 4-H, communities, and organizations work together to prepare
youth to fully succeed in life and career. Future research is a critical contribution to building
stronger career pathways for youth and ultimately, a robust pipeline for science and engineering
professions.
Expand Programming
Because of the findings that indicate that this was a successful initiative, it is recommended that
programming continue beyond this initial grant and expand throughout the country. Every
Lockheed Martin employee, community volunteer, and Extension 4-H professional
recommended the initiative for broader implementation. The issues that motivated this initiative
will persist for many years, and it is hoped that this initiative will continue to provide
opportunities for diverse youth and ultimately contribute to a robust pipeline for science and
engineering professions in high demand.
Employee Engagement
Extension 4-H professionals feel ill-prepared to implement job shadowing, internships, and other
forms of career development for youth. Therefore, National 4-H Council and Lockheed Martin
should explore ways to promote greater employee engagement in career development activities
(specifically the practice and experience phases). Also, virtual career development could mediate
difficulties related to travel, time, and work demands. A Lockheed Martin Career Day (on-site or
virtual) is recommended to connect 4-H youth with STEM professionals. It is recommended that
Lockheed Martin promote 4-H volunteer opportunities from within the organization.
Specifically, employees mentioned the need to promote the initiative through internal corporate
newsletters.
Professional and Volunteer Development
It is recommended that National 4-H Council and the Cooperative Extension System collaborate
to provide substantive professional and volunteer development in these areas:
•
•
•

Expanding programs to under-served audiences through enhanced cultural competencies
Providing both basic and “level-up” science and engineering competencies
Enhancing volunteer effectiveness though greater youth development competencies

Extension 4-H professionals consistently identified greater cultural competence as a key to
expanding programming to underserved audiences. The state grantees that have had the best
overall performance in serving girls and minorities are the same states represented at the
National 4-H STEM Futures Conference in 2016 which included interactive sessions on cultural
competencies. Professionals have specifically mentioned the need for a basic review of science
and engineering and the need to “level-up” their STEM skills which was the same finding
described by Worker et al., 2017 in a comprehensive California 4-H Science needs assessment.
This professional development should include the use of hands-on, easy-to-use science curricula.
It has been suggested that science curricula delivered through educational kits would strengthen

4-H Science: Building a 4-H Career Pathway Initiative

32

programming. Additionally, it is recommended that professional development focus on resources
in pedagogy and youth development practices (consistent with Worker et al., 2017).
4-H STEM Curriculum
The evaluation plan was designed to provide both formative and summative evaluation so that
formative evaluation findings could be used to improve program performance over the course of
the grant cycle. National 4-H Council representatives were especially mindful of program
improvement suggestions. This dedication to continued quality improvement was likely a major
contributor to the benchmarks being exceeded for youth reach, community volunteerism, and
Lockheed Martin employee engagement. During the project’s first year, professional
development and curriculum to inform science careers was identified as a key area for
improvement. National 4-H Council responded by contracting with Click2SciencePD and
Couragion. Click2SciencePD is an online, targeted approach to professional development,
specifically for out of school time programs. Couragion is an online curriculum that uses videos,
games, and self-reflection quizzes to help youth explore STEM careers and investigate how these
careers align with their interests. National 4-H Council also promoted the Build Your Future
curriculum to state grantees for college and career readiness. These resources show great promise
for empowering professionals and volunteers to improve their work with youth such as
connecting 4-H STEM projects to real-world jobs and educational pathways. It is recommended
that these tools continue to be marketed to Extension 4-H professionals.
Enhanced 4-H STEM Career Pathway
Based on the process evaluation’s findings and conclusions, an enhanced 4-H STEM Career
Pathway was articulated (see Figure 2). This enhanced 4-H STEM Career Pathway was validated
by the National 4-H STEM Career Pathway Working Group, a committee of seven professionals
and researchers representing four land grant universities and National 4-H Council. Of the seven
working group members, five had been involved in this initiative and two had not been involved
in the initiative. These different perspectives provided valuable counsel on how to enhance the
existing 4-H STEM Career Pathway so that it would positively impact the entire 4-H movement.
A whitepaper will be forthcoming that presents the outcomes and process of the enhanced 4-H
STEM Career Pathway. This whitepaper will be an important tool to positioning the enhanced 4H STEM Career Pathway as a viable model and part of the solution to scale and sustain results.
It is recommended that this enhanced 4-H STEM Career Pathway be used to drive all future
programming efforts. Furthermore, it is recommended that 4-H youth development programs
focus on how to fully achieve the practice and experience phases of the career pathway.
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Figure 2. Enhanced 4-H STEM Career Pathway
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4-H Youth Reached by State

Appendix

Table 10. Cohort One Youth Reach and Benchmarks (Year Three)
State

Explore
5,280 total youth
California • 50% girls
• 99% minority
1,200 total youth
CA
• 50% girls
Benchmark
• 50% minority
11,077 total youth
Maryland • 50% girls
• 52%
2,064 total youth
Texas
• 48% girls
• 75% minority
1,500 total youth
MD/TX
• 50% girls
Benchmark
• 50% minority

Learn
1,946 total youth
• 50% girls
• 84% minority
700 total youth
• 50% girls
• 50% minority
1,996 total youth
• 48% girls
• 64% minority
4,264 total youth
• 48% girls
• 74% minority
1,400 total youth
• 60% girls
• 60% minority

Practice
444 total youth
• 52% girls
• 82% minority
125 total youth
• 50% girls
• 50% minority
753 total youth
• 63% girls
• 64% minority
1,280 total youth
• 57% girls
• 75% minority
350 total youth
• 60% girls
• 60% minority

Experience
49 total youth
• 73% girls
• 90% minority
20 total youth
• 50% girls
• 50% minority
125 total youth
• 58% girls
• 63% minority
210 total youth
• 65% girls
• 93% minority
35 total youth
• 60% girls
• 60% minority

Table 11. Cohort One Youth Reach and Benchmarks (Year Two)
State

Explore
4,476 total youth
California • 59% girls
• 88% minority
800 total youth
CA
• 50% girls
Benchmark
• 50% minority
9,676 total youth
Maryland • 52% girls
• 53% minority
2,782 total youth
Texas
• 29% girls
• 79% minority
1,200 total youth
MD/TX
• 50% girls
Benchmark
• 50% minority

Learn
476 total youth
• 51% girls
• 84% minority
300 total youth
• 60% girls
• 60% minority
1,982 total youth
• 49% girls
• 61% minority
881 total youth
• 48% girls
• 86% minority
700 total youth
• 60% girls
• 60% minority
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Practice
174 total youth
• 59% girls
• 80% minority
75 total youth
• 60% girls
• 60% minority
724 total youth
• 56% girls
• 67% minority
486 total youth
• 56% girls
• 97% minority
250 total youth
• 60% girls
• 60% minority

Experience
17 total youth
• 82% girls
• 71% minority
15 total youth
• 60% girls
• 60% minority
45 total youth
• 51% girls
• 86% minority
75 total youth
• 53% girls
• 93% minority
25 total youth
• 60% girls
• 60% minority
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Table 12. Cohort One Youth Reach and Benchmarks (Year One)
State

Explore
6,545 total youth
Maryland • 49% girls
• 59% minority
1,256 total youth
Texas
• 50% girls
• 61% minority
800 total youth
MD/TX
• 50% girls
Benchmark
• 50% minority

Learn
869 total youth
• 51% girls
• 64% minority
383 total youth
• 51% girls
• 50% minority
300 total youth
• 50% girls
• 50% minority

Practice
22 total youth
• 100% girls
• 100% minority
1 total youth
• 1% girls
• 100% minority
100 total youth
• 50% girls
• 50% minority

Experience
0 total youth
• 0% girls
• 0% minority
0 total youth
• 0% girls
• 0% minority
20 total youth
• 50% girls
• 50% minority

Table 13. Cohort Two Youth Reach and Benchmarks (Year Three)
State
Alabama
Arkansas
Colorado
Florida
Georgia
Kentucky
New Jersey
New York
Pennsylvania
Washington
Benchmark

Total
17
397
0
866
761
565
338
1,390
4,713
5
400

Girls

n
5
219
0
600
523
319
177
765
2,577
0
200

%
29%
55%
0
69%
69%
56%
52%
55%
55%
0
50

Minorities
n
%
2
12%
165
42%
0
0
721
83%
126
17%
55
10%
216
64%
536
39%
423
9%
1
20%
200
50

Table 14. Cohort Two Youth Reach and Benchmarks (Year Two)
State
Alabama
Arkansas
Colorado
Florida
Georgia
Kentucky
New Jersey
New York
Pennsylvania
Washington
Benchmark

Total
628
113
159
1,709
887
2,777
34
204
2,565
66
350

Girls

n
313
58
72
844
576
1,489
15
105
1,209
31
175

%
50
51
45
49
65
54
44
51
47
47
50

Minorities
n
%
36
5
67
59
110
69
916
54
167
18
933
34
24
71
28
14
96
4
37
56
175
50
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Table 15. Cohort Two Youth Reach and Benchmarks (Year One)
State
Alabama
Arkansas
Colorado
Florida
Georgia
Kentucky
New Jersey
New York
Pennsylvania
Washington
Benchmark

Girls
n
%
112
45
40
52
13
25
170
94
55
268
102
38
1,304 860
66
4,214 2,191 52
374
733
51
234
115
49
1,011 525
52
0
0
0
250
125
50
Total

Minorities
n
%
0
0
22
42
75
44
158
59
221
17
379
9
228
61
131
56
10
1
0
0
125
50
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Lockheed Martin Employee Engagement by State
Table 16. Cohort One Lockheed Martin Employee Engagement
State
Explore
Learn
Practice
Experience
Total
California1
3
14
2
0
23
CA
40
20
10
5
75
Benchmark
Maryland
0
6
0
0
6
Texas
167
119
17
23
326
Benchmark
80
30
20
5
135
1
California’s initiative began May 1, 2016 while all other state initiatives began a year earlier.
Table 17. Cohort Two Lockheed Martin Employee Engagement
State
Arkansas
Florida
New York
Washington
Kentucky
Pennsylvania
Colorado
Alabama
Georgia
New Jersey
Benchmark

Number of Lockheed
Martin Employees
70
22
20
18
17
11
2
1
0
0
10
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4-H Community Volunteers by State
Table 18. Cohort One 4-H Community Volunteer Engagement

a

State
Californiaa
Benchmarka
Maryland
Texas
Benchmark

Explore
97
40
323
213
150

Learn
56
20
1,016
107
150

Practice
53
10
204
91
40

Experience
4
5
58
31
10

Total
210
75
1,601
442
350

California’s initiative began May 1, 2016 while all other state initiatives began a year earlier.

Table 19. Cohort Two 4-H Community Volunteer Engagement

a

State
Kentucky
Pennsylvania
Georgia
New Jersey
Alabama
Florida
New York
Arkansas
Colorado
Washington
Totala

4-H Community Volunteers
452
377
216
83
81
74
68
34
21
20
1,426

Cohort Two states did not have benchmarks for 4-H community volunteers.
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OST Ratings by Site
Table 20. OST Ratings by Site
OST Domainsa
Youth
Relationship
Building
Youth
Participation
Staff
Relationship
Building
Staff
Instructional
Strategies
Activity Content
and Structure
STEM Youth
Skill
Development
STEM Staff
Instructional
Practices

CA-1
7.0

CA-2
7.0

CA-3
7.0

CA-4
5.6

MD-1
5.6

GA-1
7.0

TX-1
6.4

TX-2
7.0

KY-1
6.8

KY-2
6.0

5.6

7.0

7.0

5.0

6.2

6.0

6.2

6.4

5.0

5.4

5.8

6.7

6.7

5.4

6.4

6.4

6.2

6.9

4.9

6.0

4.8

6.1

6.2

4.5

6.1

4.8

6.2

6.3

4.7

5.1

4.2

6.0

5.5

5.3

5.0

6.2

6.2

7.0

4.5

5.3

3.2

5.5

6.7

3.4

3.2

5.8

6.2

5.5

2.4

3.3

4.0

4.0

6.8

3.3

4.0

4.2

4.2

5.3

1.8

2.5

The OST instrument with the STEM Plug-In was used, and the indicators were scored on a scale of 1 to 7 where 1 indicates
the indicator is not evident and 7 indicates the indicator is highly evident and consistent.
a

W 668 08/18
Programs in agriculture and natural resources, 4-H youth development, family and consumer sciences, and resource development. University of
Tennessee Institute of Agriculture, U.S. Department of Agriculture and county governments cooperating. UT Extension provides equal
opportunities in programs and employment.

