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Executive Summary

With the support of the Noyce Foundation, Nation&l £€ouncil has contracted with
Policy Studies Associates (PSA) to evaluate the implementaititie 4H Science Initiative. In
2006, he Sciene Initiative was introduced as a way to foctld #rogramming on teaching
science, technology, engineering, and applied math content to the more than six million youth
who participate in 4H annually. The Science Initiative ainttsincreasescience interst and
literacy among youthihe number of youth pursuy postsecondary education in science, amel
number of youth pursuingcience careers

The goals of this evaluation are to measure the implementation of science programming
at the state and lockevels, and toinfform4 | eader s at the national
progress. In addition, the evaluation seeks to determine what effects the national promotion of
the Science Initiative and science professional development for state leadér@avaaad on
countylevel 4H staff and local 44 programming.

This report focuses on the lodalel implementation of4H science programming, and
is based on a survey of a nationwide sample of cadengt 4H agents. The survey was
designed to anger the following questions:

y To what extent are counties prioritizing the development and implementation of
science programming?

y What strategies are counties using to implementsdience programming with
respect to:

program content and pedagogy,

staff and volunteers,

youth recruitment,

professional development,

parinerships and resource support,

evaluation?

<R S SS

y What support and resources from state offices and from the natibhaffice do
counties use to impment 4H science programming?

y What additional resources would help counties implemethisdience
programming more effectively?

Youth development agents @nnationally representative sample of countiaadomly
selected by the evaluation team, wask&ed to complete the survey. didl of 372agents
responded to the surveypr a response rate oRpercent.



County Implementation Strategies

County youth development agents, in their survey responses, described an overall picture
of science programming that had several of trengths that the-# Science Initiative has
sought to cultivate. Thaurvey results also suggest ways in whiclii4an continue to work at
the national, state, and local levels to expand and improve youth experiences in science.

Program content When lookng for curricula and programming ideas, county agents
tended to stay within their network oftHl professionalsrad resourcesMost counties had used
curricula developed by-# at the national level (79 percent) or by their LGU (65 percent) in
their sciene programs.

Counties reported offering a broad range of science content to youth. Almost all counties
(93 percent) had programs that address newertraditional content as well as programs that
address traditional content.

However, more could b&one to infuse standarti&sed science content and science skill
mastery into programming. Only 55 percent of counties reported thanhtegyatel intentional
science learning into traditionallH4 content areasFewer than half of county agents repdrte
that they always or almost always worked to align science programming with state science
standards (38 percent), and just 21 percent reported striving to make science programs Science
Ready as described by thé#4Science Checklist. Finally, relativeigw county agents reported
encouraging staff and volunteers to consider benchmarks for science skill mastery when planning
programming28 percent) n or der to focus programs on buil
science skills, 41 could encourage counagents to consider setting prograpecific
benchmarks for mastering particular science skills.

Experiential and inquirybased learning.While experiential learning was reportedly
widespread (incorporated into programs in 73 percent of countiga)ry-based learningvas
less so (54 percent of counties). Inqtigsed learning may be more difficult for county staff
and volunteers to understand and to implement in programming. Indeed, 82 percent of county
agents said that their staff and volunteers needed profesder@bpment in inquiry, at least to
some extent.

Staff and volunteer recruitmentCounties most often looked teHtnetworks, such as
parents of 4H participants and formerH participants, as sources of staff and volunteers.
About halfof counties recruited science expert staff from local scieele¢ed business, such as
a veterinary practice. At the same time, most counties indicated that finding experts in science to
facilitate science programming posed challenges, with 53 peralting this a major challenge.
More outreach to college or university departments or to local businesses with a science focus
could help address this challenge.

Counties also experienced significant challenges in the recruitment of youth development
staff: 48 percent said finding qualified youth development staff and volunteers to lead programs
was a major challenge.



Youth recruitment Counties most often reported that they recruited youth into science
programs by informing current® participants bBout science opportunities (a strategy used at
least to some extent by 84 percent of counties) and connecting with schools (78 percent). Fewer
used social media (56 percent)spige its ubiquity among youth.

One of the goals of the Science Initiatre is to increase diversity in the science fields.
Overall counties could be doing more to focus on recruiting and supporting youth from
underrepresented groupBor example, only 17 percent of county agents reported that they were
strengthening outrelafforts to recruit girls or youth from underrepresented groups to a great
extent; 37 percent of counties reported doing so to some extent.

Professional developmentMost county agents felt that the youth development training
needs of their staff andlunteers were being met. On the other hand, county agents
overwhelmingly reported that staff and volunteers who led science programs needed at least
some professional development in science content (86 percent of agents) and in how to teach
science congas to youth (84 percent). Only otf@rd of county agents reported that they or
someone else in their county had provided professional development in these areas for staff or
volunteers during the past year.

Partnershipsand resource supportMost amunties reported having partnerships with
school districts, small businesses, and local government agencies. Partners most often
contributed volunteers or mentors, or donated facilities, space, materials, or supplies. Willing
partners were not hard ta@l: only 20 percent of county agents said thanhabhility to find
partnerd€o support science programmings amajor challenge

County 4H offices received resources and support from their sted@#ices (located in
LGUSs) as well as from-# at the national level (such as Nationail4£ouncil). Overall,
counties relied on their state office for a broad array of resources and supports, and on Rational 4
H mainly for curricula and marketing materials (Exhibit E1). More than half of coubties
percent) reported consulting with staff at their state office in order to support science
programming in their county.



Exhibit E1
State- and national-level supports for science programming

Percent of counties (n=351)
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Exhibit reads: Sixty-five percent of counties reported using curricula developed by their state office or LGU.

Evaluation. Almost twathirds of counties reported evaluating at least some of their
science programs, most often gathering data through youth su@eysties most often
conducted evaluatiorier two very different reasonbecause they wanted data to help improve
science program®r because they were required More thanthreequarters of counties said
that they useé evaluation data to guide programming decisions (83 percent) or torejtfdrting
requirements not related to grants (76 percent).

Among counties that did not evaluate science programming, collecting consistent data
from programs and a lack of staff time most frequently posed major challenges. For greater
efficiency, itwould be possible for more counties to use existing youth surveys rather than
developing their own



Overall Challenges to Implementation

When county agents looked across all of the areas affected by their efforts to implement
science programmingfye three biggest challengé®yfaced in implementing science
programming all related to staffing. Roughly half of counties reporting that finding science
content expert staff, finding youth development staff, and maintaining enough support staff in
thecounty office were major challenges (ExhiBR). More than half of counties felt that each
of the elements listed ime graph below posed at least a minor challenge.

Exhibit E2
Challenges to implementation

Percent of counties (n=371)

Finding qualified science content expert staff
and/or volunteers to lead programs
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Exhibit reads: Fifty-three percent of county youth development agents said that finding qualified science
content expert staff and/ or voluntgesssaaiids tahifemadjsora dimd Inlogn
chall engeo.

Counties reported fewenajorchallenges with other aspsctf implemening
programming, including creating youth intergsscience programmingntegrating science
content into traditional4H programs, and acquiring program supports.



4-H Science as a State and County Priority

As one of the three mission mandates] 8cience is a very high priority ford at the
national level One goal of this survey was to determine the extent to which the science
emphasis at the national and state levels has made its way to counties nationwide. About one
third of county agents sweyed (37 percent) said that science programming was gphaghy
in their county, while almost twice as many (66 percent) reported that science was a high priority
in their state (Exhibit E3).

Exhibit E3
Science as a priority at state and county levels
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Exhibit reads: Sixty-six percent of respondents reported that science is a high priority in their state. Thirty-
seven percent of respondents indicated that science is a high priority in their county.

Growth in science priority since 2006T he countylevel focus on science is generally
increasing. Among the staff members who had been working in their position as youth
development agent in their county since before 2006, 73 percent said that their county now
places more emphasis on establigrand maintaining science programming than it did before
2006. (Almost threguarters (73 percent) of county staff reported that they had been in their
position as their countyés youth devel opment
year.)

Vi



Pacesetting Counties

Counties more often followed recommendations of tie3cience Initiative when the
county placed a high priority on science. It is possible that a county made a decision to prioritize
science and then implemented the recommepdactices, or that implementing these practices
sparked a greater commitment to science as a core componedtmbgramming. Although
our survey does not revdabw priorities and practices developed, it does show that in 37 percent
of countie® those that reported placing a high priority on sciénpeogramdesign and support
activities showed significant differences from those found in other counties.

The 37 percet of counties where science was said to be a high priority were setting the
pace for 4H Science implementation. The following practices were reported in at least two
thirds of counties that placed a high priority on science, and were reported aigmitsantly
higher than in other counties:

Yy Programs incorporated experiential learning in curriculum (88 percent)

Yy Programs incorporated inquibased science learning (74 percent)

y Curricula were connected to issues directly affecting the coumggamn (73
percent)

y County youth development agents worked to ensure each of the following

additional program features:

y Science programming that would help youth build science skills (84
percent)

y Programs facilitated by wettained adults (77 percent)

y Programming that addressed the Essential Elements of Positive Youth

Development (67 percent)

y Youth recruitment and support were designed to target underrepresented groups in
each of the following ways:

y Increasing youth interaction with mentors or nwedels (68 percent)

y Strengthening outreach efforts to recruit girls and/or youth from
underrepresented groups (68 percent)

y Implementing programs that aimed to increase engagement and/or youth
from underrepresented groups (67 percent)

y Partners contribed volunteers or mentors to support science programming (88
percent)

vii



y Experts in science content were recruited from local sciszlaged businesses to
serve as staff or volunteers (68 percent)

Yy At least some science programs were evaluated (82 percent)

Opportunities for Expanding and Improving 4-H Science in Counties

Although most counties reported the challenge of lack of staff time, some counties were
doing more than others in science despite this barrier. This suggestditicansuild on what
has already been accomplished, showing the way to strengthen science programming efficiently.
Examples of leadingdge practices can both inspire and support improvement efforts, especially
with det-bhobemafieowal s. Us e inthe woekxhatmpny e s coul d
counties are doing in each of several areas: intentional science learning incorporated into
traditional programming, inquirpased science, outreach that uses social media or youth
ambassadors or that targets underrepresented ytafthraning, recruitment of partners from
sciencerich settings, and practical program evaluation.

Sources of support within-A were known and used by counties. Support for the county
implementation of the-# Science Initiative can continue to cerftom both the state and the
national levels, taking into account the types of help that counties are most accustomed to
receiving from each level: widely usable materials from the national level; and both materials
and tailored advice from the state.

The program approaches and supports that counties reported in the survey provide
evidence that can be useful in further developing thkeStience Initiative. This report
describes the types of progress being made in implementing the initiative, thevheza further
work may be most needed, and the types of support that counties have receivettifeo 4
their local partners. As-Hl builds on the strengths and continues to offer suppditSgience
can continue to grow.

viii



Contents

Page

EXECULIVE SUMIMALY. ...ttt eeeei ettt e e e e emer e e et et e e e e e e e e e e e e e e e e s sammne e e e e e e e e e e e nnnnns I
Yoo [ [ 1o ] o PSPPSR TPTRPRT 1
17T T T PR 2
Implementation of 44 Science: County Staff Perspectives.............cccccvvvimemnnniiiiiiiniineee 4
Program Content and PedagQgy..........ccovvviriiiriimmmeeeeeeeieeeeeeiiiiissmmmeeeeeesnnnnnnn e enn
Science Staff and VOIUNTEEIS...........uuuiieiiiii i e e eaeees 10
(010 11 g I =T o 1110 = o | 12
Professional BVEIOPMENL..........cooiiiii e e e e e e anees 15
Partnerships and ReSOUrce SUPPQALL..........cooiiiiiiiiemee e e e 19
V7= 11 = o o USRS 24
Overall Challenges to Implementation..............cccoeeii i cceeiiiiiceee e eeeeere e 28
4-H Science as a State and County PriOKiLY........ccooeeeiiiiiiiieeei e eeeeeeeeeeeeeeme e 30
Program Implementation in Relation to the Priority Placed on Science..........ccc......... 31
Conclusions and ReCOMMENALIONS..........cocuuvriiiiiiieeiiirirrrr e errere e ereeeeeaeaaaeeas 36
Widespread Program StrengthiS..........ooooviiiiiiiiieeee e e e e e 36
PaCEBETlNG COUNTIES. ....eiiieiiiiiiieee e eeee bbbt eeenaseb b beneeees 36
Areas for IMPIrOVEMENL ... ..o e e enmr e e e e e et e e e e e ranneeeeraans 37
Opportunities for Expanding and Improving#Science in Counties.................ccvvvuuneee. 38
] (=] = o =P 40
Appendix A: SUIVEY FIBUENCIES...........covieieeeiiiiiiimmme et s e emr e e e e e e e aeaaaas A-1

Appendix B: 4H Science Logic Model and CheckIiSt.............coeiiiiiiiecciiiiiccie e B-1



Introduction

With the support of the Noyce Foundation, Nation&l £€ouncil has contracted with
Policy Studies Associates (PSA) to evaluate the implementaititie 4H Science Initiative. In
2006, he Science Initiative was introduced as a way to focttsgfogramming on teaching
science, technology, engineering, and applied math content to the more than six million youth
who participate in 4H annually. The Science Initiative ainttsincreasescienceinterest and
literacy among youthihe number of youth pursuy postsecondary education in science, amel
number of youth pursuingcience careers

4-H is facilitatedby 106 LandGrant Universities and Colleges (LGUS) in more than
3,000 counties aspart of the Cooperative Extension Systeljationalprogrammatideadership
is provided by 4H National Headquarters at the National Institft€ood and Agriculture,
USDA. National 4H Council, which is the national nonprofit partner efl&and the
Coqperative Extension Systerocuses on fundraising, branding, communications, and legal and
fiduciary support to 414 programs.

The goals of this evaluation are to measure the implementation of science programming
at the state and local levels, and to inforid #eaders at the national level ofthen i t i at i veds
progress. lraddition the evaluation seeks tieterminewhat effectdhe national promotion of
the Science Initiativeand science professional development for state leatkeydave had on
county-level 4H staff and local 44 programming.

Since the Science Initiative began, steteel 4H leaders repoiiaving supporte a
range of science programming, both by integrating science pedagogical techniques into
traditional scienceelated 4H programming such as animal science, and by beginning new
technologyfocused programs such as roboficaFleur, Sanzone, ButleandMielke, 2010;
Mielke, Butler, andLaFleur, 2009) The amount of science programming varies from state to
state, as does statesd ability t obutstatealeattersand r
agreed that science programs have auniquepdat i al t o connect science
everyday lives.In interviews, countyand statdevel 4H leadersighlighted features of-#
science programs they believed were promising, including:

youth-centered content delivery

experiential learning

a focus on theealworld applications of science

opportunities for youth to contribute to theemmunities through science
positiveyouth development strategjesnd

a focus on moving youth through the educational pipeline toward seience
related career@d.aFleur et.al., 2010)

<SS

In this reportthe evaluatioriocusshiftsto thelocaktlevel implementation of-4H science
programming.It is based on a survey afnationwide sample @buntylevel 4-H agents The
surveywas designed to answer the followiggestions:

y To what extent are counties prioritizing the development and implementation of
science programming?
1



Yy What strategies are counties using to implemeHtsdience programming with
respect to:

program content and pedagogy,

staff and volunteers,

youth recruitment,

professional development,

parinerships and resource support

evaluatior?

P I

y What support and resources from state offices and from the natiehaffice do
counties uséo implement 4H science programming?

Yy What additional resources would help counties implemethisdience
programming more effectively?

Youth developmenagentsn a nationally representative sample of countiaadomly
selected by the evaluation team, was&ed to complete the survei.total of 372agents
responded to the survey, for a response rat@ pekcent.

Methods

Survey sampling.Evaluators received a lifbom National 4H Councilcontaining the
names of countlevel youth development ageritem the LGUs established in 186Erom this
list, evaluators drew a stratified random sample of 200 counties for each of the four geographic
regions, for a total of 800 sampled counties. Any agent without valid contact information was
excluded from theample. Agentserhowere known to work in more than one county were
asked to consider all counties they oversee when completing the survey.

For the 17 LGUs established in 1890 (historically Black colleges and universities),
evaluators asked theH program leaders for the contact information of youth development
agents affiliated with each universit$ix program leaders responded to the outreach eifihoit
gave us the names 81 agents Some of these agents worked in counties that were already in
the survey sampjethers were disqualified from the survey because they said they were not the
correct youth development ageritheremaining24 agents were added to the overall sample of
800 counties.

A total of 372 county youth developmeadentsesponded to the survey from each of the
four geographigegions andhe 1890s LGUYExhibit 1).> The overall response rate was 52
percent.

! The low number of responses among 1890s LGUs did not allow for statistical comparison against other regions.
We cannot assume the data are representative of 1890s agents overall.

2 Due to the low response rate in the South, we conducted analyses to determine whether Southern respondents
differed significantly from respondents from other regions. Analysis revealed very few significant differences.
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Exhibit 1
Regional response rates

Region Number of county Number of Response rate
agents surveyed respondents
Northeast 153 89 58
North Central 170 102 60
South 182 67 37
West 186 110 59
1890 24 4 17
Total 715 372 52

Exhibit reads: Of 153 agents surveyed in the Northeast region, 89 county-level youth agents
responded to the survey. The regional response rate for the Northeast was 58 percent.

Among the responding counties, 27 percent were in urban areas, 42 percent in suburban
areas, and 3lgpcent in rural areas (Exhibi}.2

Exhibit 2
Urbanicity of responding counties

Level of urbanicity Percent of counties

(n=372)
Urban 27
Suburban 42
Rural 31

Exhibit reads: Twenty-seven percent of responding
counties were located in an urban area.

Forty-five percent otheurban counties sampled responded to the suagegid49
percent of suburban counties and 41 percent of cotaties.

Statistical tests employedill differencesoted in this repobetween the responses of
two or more groups of respondehts/e metwo types of statistical testsrdt, a test of statistical
significance (indicatinghey are not likely to result from chance); and, secarndst of the size
of the difference Evaluators explored the associations between various county agent response
using chisquare tests for categorical variabl&ghere statistically significant differences were
found (using the threshold p&0.05), we computed an effect size to measure the magnitude or
strength of the findingFor analyses ofhe effect size iategorical variables we calculated a
Cr a m¥ efféct Conventions for educational research suggest that effect size values between
0.10 and 0.20 indicate a Asmall Dbut meaningfu
Ai mportant 06 ascrochiaghern,amnfdi MprSelssi veo associ



1990). This report focuses on findings with an effect size of at least 0.20; comparisons or
associations below this threshold were considered too weak to warrant reporting.

Implementation of 4-H Science: County Staff Perspectives

In this evaluation, we analyzed county staff perspectives on the following aspects of
science program design and implementation:

the content of science programs,

the curricula that counties use in these programs,

how science programs are staffed,

how youth are recruited,

what professional development staff and volunteers utilize,

how partnerships to support science programs are formed and sustained
and the extent to which science programs are evalbated

RSN S SS

Program Content and Pedagogy

The 4H Science Logic Model emphasizes the inclusion ofiygbased activities and
otherlearning methods in science programmifidne desire to incorporate these ftoaditional
learning methods is also emphasized in tit3cience Checklist, which specifies that science
programs shoulthclude experiential elements and should foster creativity and curiosity in
participating youtH.

4-H science programs may boaititegrae scienceconcepts into established programming
and adopt new sciendecused curricula. Howeverrgvious reports produced for this
evaluation have suggested that the integration of science content into tradiitboahtient
areas such as agriculture or animal science is a chaliengéd staff ard volunteers who design
programs We therefore sought @ssess the extent to which different types of science
programming are present in countiBew curricula are selected, amthatstepsagentgdake to
help support higfyuality science programs.

Many counties providda broad range of science activétior youth, and almost all had
both traditional and notraditional content. About half of counties said that they design and/or
adapt curricula by incorporating science into traditiondl dontent aeas. When looking for

¥ When analyzing a categorical varia with more than two categories against a continuous variable, evaluators

used ANOVA tests to find significant differences between categories. Where statistically significant differences

were found (using the threshold w$0.05), we computed the effesti 7 @tastjuared).Sinceetasquared is
calculated differently from Cohenbds d, the threshold w;t
to report was’=0.09. However, no ANOVA analyses uncovered associations strong enough tb repo

“ All of the survey results are available in Appendix A of this report.

® Both the Logic Model and the Checklist are reproduced in Appendix B.
4



curricula and programming idea®unty agents tended to stay within their network-ef 4
professionals and resources.

Content areasCounties responding to the survey reported implemegtgh programs
in a diverse set of coent areas. Traditionald content areas such as animal science,
gardening, and food science were widely remhntéth less traditional content areas such as
engineering and computer technolagported somewhat less ofte@n average, counties
reported programming iover nine content areas, and@3cent of counties offered
programming in both traditional dmontraditional content areas (Exhilsiz.°

Exhibit 3
4-H Science content areas

Percent of
counties
(n=367)
Large animal science 81
Gardening 75
Small animal science 74
Food science 67
Environmental science 63
Horticulture 61
Consumer and family sciences 58
Veterinary science 56
Robotics 53
Aerospace/rocketry 53
Plant science 51
Technology 45
Environmental stewardship 43
Engineering 34
Geospatial technology (GPS/GIS) 31
Earth science 30
Weather and climate 27
Computer technology 29
Physical sciences 28
Other 7

Exhibit reads: Eighty-one percent of responding
counties offer large animal science programming.

When the content areas listed above were grouped into five categories (Animal Science,
Earth Science, Horticulture, Engineering/Technology, and Food Science), half (49 percent) of
counties had programs in all five categoreasd an additional 26 percent had programming in

®For this analysis, we | abel ed large animhlsdehce, matiaygal cont ent ar
science, veterinary science, food sciereglconsumer and family science@/e labeled the remaining choices as
Andmaditional 0 content areas.
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four areas These data suggest that while counties still glagnificant focus on traditional
content areas, many also prosith broad range of activities for their youth.

Curriculum selection anddevelopment About twathirds (64 percent) of county youth
developmenagentsverein charge of selaing the science curriculased in their county, while
28 percent oagentssaid that curriculum selectiomasdone at the state level.he remaining
eight percent of counties indicated that someone else in their coastgsponsible for
curriculum selection ahattheydid not use any science curriculamong youth development
agentsvhower e r esponsi bl e for sel ec,thevag mdaohtg(Blr coun
percent) sughtout curricula that incorporadeexperiential science learning into lessons. Most
agentsalso looledfor curricula that related to local or regional needs and issues (75 percent) and
curricula thatverereadily available (72 percent).

The survey asked all county youth developreggents not just those responsible for
curriculum selectiofi how they desigednew curricula or adaptlexisting curricula or
progamming for use in their countyAboutthreequarters (73 percent) said they incorporated
experiential science learning into programmibgt fewern(54 percentkaid they incorporated
inquiry-based learning (Exhib#f). Most (72 percent) reported collaborating with educators and
volunteers irtheir county in the process of curriculum design or adaptatlast ovehalf (55
percent)said theyintegrated sciencdato traditional 4H content areas.

Exhibit 4
Methods for designing or adapting curricula

Methods for designing or adapting curricula Percent of counties

(n=369)

| incorporate experiential science learning 73

| collaborate with educators and volunteers in my county 72

I look for outside materials to supplement curricula 69

| try to connect curricula to issues directly affecting my 58
county or region

| integrate intentional science learning into traditional 4-H 55
content areas

| incorporate inquiry-based science learning 54

Exhibit reads: Seventy-three percent of county agents reported that they incorporate experiential
science learning when adapting established curricula or designing their own curricula or
programming.

" The five categories were grouped as follows:

Animal Sciencé Largeanimal science, small animal science, veterinary science

Earth Sciencé Earth scienceyeaher and climate, physical sciences, environmental science, environmental
stewardship

Horticulturei Gardeninghorticulture, plant science

Engineering/Technologly Robotics,computer technology, engineering, technology, aerospace/rocketry
Food Sciencé Food sciencezonsumer and family sciences

6



To look for science curricula or programming ideasjnty staff tended to use their
network of4-H colleaguesind 4H online resources. Sixtyix percent otounty staff said that
they looledto other 4H professionals for ideas4fercent said they used the Nationddi 4
Council website, 61 pevmebsieemnd6Qpereetiada mse dihbirer st at
own s t-Hawelesibes Cofnparatively feaounty staff used resources from outside of tie 4
network; 10 percent said théyundideas from a website not associated wiH,&nd 6 percent
said they used a collaborative website for youth development educators.

Experiential and inquirybasedearning. Whi | e t he v-anh a@el @dr mihmag dis
understood well throughout theRtsystem, other pedagogical strategies such as inhasgd
learning may be more difficult to implement. Among county staff and adults who lead science
programs, therenay be greater understanding and use of experiential learning than of inquiry.
For example, 73 percent of county staff said that they incorporate experiential learning when
designingor adapting curricula or programming, compared to 54 percent of staff who said they
incorporate mquiry-based science learning.

Fostering high-quality programming. In order to foster higlguality science
programming4-H seeks to provide learning environments that support both informal science
learning angositiveyouth developmentin particulr, 4-H believeghat certain elements
should be present in its science programs, such as the facilitation of irandrgxperiential
based program activities, the promotion of science skills, youth leadership, and positive youth
development practicéspecifically, the Essential Elements of Positive Youth Development:
mastery, independence, belonging, and generosity).

The qualities that-4H seeks to have in science programming are supportedtoyneng
body of researchThis researclbxamines feates of informal science learning that improve
youth content knowledge and engagement in the STEM fields: teemdsvestigatiorbased
activities (Minner, Levy, and Century, 2010) and opportunities to link content to the daily lives
of participants (Peteos, 2007; Tai, 2006)Elementf informal science learning thabay
increase youth engagement and content knowledge in the STEM fields include:

y active learning and hanes activities

y gathering, analyzing, interpreting, and presenting data

y inquiry-basel learning practices such as posing questions, making predictions,
and responding to questions

y connecting activity content to the real wqrihd

y discussing STEM careers and their educational pathways.

In addition, pacticesfound to beassociated with gh-quality informal learning programs
include the presence of clear goals, engaging activities, activity sequencing that supperts skill
building, and a youttiocused environmer{Eccles & Gootman, 2002; McLaughlin, 2000;

Noam, 2008; Vandell et al., 2006Y outh-centered content deliverwhich 4H encourages for

its science programsancontribute to positive youth outcomes. By providing opportunities for
youth to contribute their ideas and experiensdsrmal science programsue help participants
dewelop increased interest in science learning, knowledge of science content, and improvements
in scienceachievementlfstitute for Learning Innovations, 2007T hrough youtkcentered

content delivery, youth and adults become equal partners in the leproogss.
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Countylevel youth developmermtgentamost commonly reported supporting higbality
science programming by encouraging their staff and volunteers to include experiential learning
elements in their science programming, with 83 percent of nelgnds reporting that they did
this fAal wayso or B)aNMostcantypgantsalsa gnsoaragédeagtiitied it
focused on inquiry, creativity, and curiosity (78 percent).

Past4-H evaluation reports have identifietherpractices that may promote higjnality
4-H science programming. For example, in surveys of youth and the adult educators leading
theirprogramse ducat or s regul ar use of | esson pl ans
reports of their enthusiasm fecience.Programs that offered youth more opportunities to
practice scienceelated skillshada positive associmnwi t h y o-tepohes éciesce dkilis
(Mielke, LaFleur Butler, & Sanzone, 2011)

Well-planned programs that includkill-building activitieshave the potential to
positively affect youth.Approximately twothirds of county agents reported that they ensured
thatthe science programminiipey overse@elps youth build science skifsal way s o or fAal
al wayso (68 p danning cotldinvolve IBssom glans, ar aligning programming
with state or national education standards. Twelve percent of county agents reported that they
Aal wayso or neqiremausteersard staffyossdbmit lesson plans or activity
guides brthe science activities they lead. More county agents reported aligning programming
with state standards (38 percent) or with national science standards (21 percent).

Although positive youth development techniques are stressed througHout 4
programmimy T not just in sciencé only 59 percent of county agents reported that theyl way s 0
or 0 al mo design@rlhelpadgsgg)iprogramming that addresses the Essential Elements
of Positive Youth Developmefiinastery, independence, belonging, and geitgjost could be
the case that county agentd th factexpect hese element® be present in programs in their
counties, but theyid not design programs themselves.



Exhibit 5
Supports for high-quality programming

Percent of counties
who do this
or fial most

(n=362)
| encourage activities that include experiential learning 83
elements
| encourage activities that focus on youth inquiry, 78
creativity, and curiosity
| ensure that programs are facilitated by adults who are 69
well-trained
| ensure that science programming helps youth build 68

science skills

| design, or help design, programming that addresses the
Essential Elements of Positive Youth Development 59
(mastery, independence, belonging, and generosity)

I work to align science programming with state science

education standards 38
I work to align science programming with national science 21
education standards

| strive to make science programs in my county Science 21
Ready as described by the 4-H Science Checklist

| require volunteers and staff to submit lesson plans or 12

activity guides for the science activities they lead

Exhibit reads: Eighty-three percent of county agents surveyed saidtheyfial way s o or
al ways o encour aigchide@xpdriential léainiags t ha't

Guidance for staff and volunteers who lead science prograWsen asked what
program elements theyncourage staff to consider when planning science programnthrge
guarters (75 percent) of county agents said that they encourage staff and volunteers to consider
how program activities give participants opportunities for experiential learfiegercounty
agents said that they want staff to consider how progciivitees engage participants in
scientific inquiry(59 percent)

ConsideringdHd6 s go all to build science skills in
reported encouraging staff and volunteers to consider activity sequencing (in other words, how
an adivity will build on a previous activity), or skill mastery in their activities. About half of
county agents (52 percent) said that they encourage staff and volunteers to consider activity
sequencing.Twenty-eight percent of county agents encouraged ataf volunteers to consider
benchmarks for science skill mastery when planning programniingrder to focus programs
on buildingparticipanté ma st er y o f-H codd eecoucage csukty dgents and 4
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educators tohink about how activitiebuild from one session to timext, and to consider setting

programspecificbenchmarks for masteringarticularscience skills.

Additional resources.To help inform 4H planning for assistance to countidg survey

askedagentdo identify areas invhich they needed additional support or resources in the areas

of program content, curriculum, and pedago§ixty-one percentof counties reported needing
assistance with identifying curricyleewer (44 percent) needed help with designing or auapt
curricula, apparently indicatingreater interest in locatingadyto-use curricula tham building
their own curricula.

Just over half (56 percent) of counties also rdedsistance with supporting staff who
deliver science programming. Fewlan half ofcountiesreportedneedng guidance on inquiry
based learning (44 percenénd fewer still (34 percent) expressed a need for guidance on
experiential learning.

Science Staff and Volunteers

As described in the-# Science Checklist, ssmce programs should be facilitated by a
staff member who is well trained in both youth eleypment and science contetrior
evaluations revealed the LGUsO view that
local programs, and that ineguate training budgets also posed a major chall@igke et al.
2009) Countiesd6 sources for staff and vol
in science content is therefore a topic of interest for natiohhl 4

Counties tended to rely heavily on parents-&f participants and formerH
participants to lead science programmiigarentf 4-H youth participants were the primary
source okexpert staffingwith 79 percent of counties reporting that they recraniepts for youth

find

unt ee

developmenexpertise, and the same percent of counties reaching out to parents who are science

content expertsCounties also relied heavily on formetparticipants; 65 percent of counties

recruit former participants to be science extp, while 71 percent recruit former participants as

youth development experts. About half (48 percent) of counties tsaience expert staff
from local scienceelated business, such as a veteyiqaactice(Exhibit 6).
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Exhibit 6
Sources of staff and volunteers

Percent of counties (n=369)

Sources of staff and volunteers Experts in Experts in
science youth
content development

Parents of 4-H participants 79 79

Former 4-H participants 65 71

Other community members 53 65

Local businesses with a science focus (e.g., a

L ) . 48 25
veterinarian, a biologist)

High school or college students 44 40

Local college or university departments 34 32

Online or newspaper advertisements 12 20

Local businesses without a science focus 11 20

| have not recruited such staff or volunteers 14 10

Exhibit reads: Seventy-nine percent of counties recruit parents of 4-H youth participants as
science content experts; the same percentage of counties recruit parents of youth
participants as youth development experts.

Across all countiegnore tharhalf (53 percent) said that finding qualified science content
expert staff and volunteers was a major challenge, with an additional 37 percent reporting that
thisposeda minor challenge. Counties also experiergignificart challenges in the recruitment
of youth development staf8 percent said finding qualified youth development staff and
volunteers to lead programs was a major challenge, while 42 percent said this was a minor
challenge.

The ability to find and recrudifferent types of staff from multiple sources appears to be
beneficial to counties, as it may allow the county to provide more programming for youth in a
broader range of content are&3ounty staffivho said that finding qualified staféitheryouth
developmentexpertsor sciencecontent experjsvas a major challengeported having
programming irsignificantly fewer content are#isan counties where finding qualified staff was
not amajorchallenge Countiesn whichfinding qualified youth developnmé staff was a major
challenge hagrogramming iran average of 8.7 content area@npared with 10.5 content areas
for counties where finding qualified youtkevelopmenstaff was not a major challenge.
Similarly, countiesin whichfinding qualified science content expert staffis a major challenge
offered programming in an average8of content areasompared witli10.5 content areas
counties for whom finding science content experts was not a major challenge
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Youth Recruitment

One of the goals of the Science Initiative is to increase the number of youth pursuing
education and careers in science fields. It is therefore importantf@t4he national level to
know how LGUs and counties are recruiting youth intorsr@gorograms and where
opportunities for growth may lie.

Previous evaluation repotfisund that LGUsveremarketing their science programs to
local school districts and within their LGU# an evaluatiorsurvey of adults who facilitate
science progmas, over half said that youth were recruited to their program viawbérdouth,
while just under half of youth found out about the program through their school or through
participation in another-# program.

Current survey results indicate thauaties recruited youth through a variety of sources,
most often through existing® participants as well as school partners. Less often, they used 4
H youth ambassadors to recruit youth. In general, counties could be doing more to focus on
recruiting ad supporting youth from underrepresented groups.

Counties utilized several methods to recruit youth to join science progritost
commonly, counties either infoed current 4H participants about science programs or wedrk
with school partners teecruit youth(Exhibit 7). Less oftencountiesusedthe internet or social
media, flyers, or recruiting events to encourage youth to join science progvamsfew
counties (12 percenthade use of-H youth ambassadors to a great extent to share infiorma
about 4H science programs with their peers
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Exhibit 7
Youth Recruitment
Percent of counties (n=363)

Informing current 4-H participants

about science programs 2

Working with school partners 39

Advertising on 4-H website

Distributing flyers around
the community

Social media

Holding recruiting events for youth
who are not yet part of 4-H

Using 4-H youth ambassadors to
share information about
programs with peers

60 80 100
BTo a great extent OTo some extent

Exhibit reads: When asked to what extent they recruit youth by informing current 4-H participants about
science programming, 42 percent of counties said they do this to a great extent, and an additional 42 percent
said they do this to some extent.

Judging from the responses above, county staff may be-utiligng social media as
well as youthto-youth recruiting strategies. From past natideakl surveys of youth in-#
science programs, this evaluation has found that for the majority of yoeitig able to spend
time with friends was one of their favorite aspects of their science prqitetke et al., 2011)
County staff could encourage currenti$articipants to recruit their friends interlscience
programs, and encourage participantshare information about their program in ways that their
peers can easily access.

Underrepresented youthOne of the desired outcomes of thel &cience Initiative is to
increase diversity in the science fieldsH sciencgrograms have the opportunity to spark an
interest insciencen girls and in youth from racial and ethnic groups that are underrepresented in
scienc i el ds. By i gni s$ciencgprograms liked-H tas idcreasathee r e s t
number of youth prsuing possecondary education gtienceand pursuingciencerelated
careersand can also foster diwaty within this STEM pipelinéAfterschool Alliance 2010Q.

Few county agents reported placing great emphasis on strategiesrtoting and
sypporting youth from groupiistoricallyunderrepresented in science field¥ith respect to
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recruitment, 17 percent of county agents reported that theysivergtheningutreach efforts to
recruit girls or youth fronunderrepresentegroups to a greatxeent; 37 percent of counties
reported doing so to some extent (Exh@)it A similar percentage of counties reported
implementing programming specifically designed to increase the engagement of girls and/or
youth from underrepresented groups in sciehbgpercent of counties did so to a great extent;
38 percent did so to some extent.

Exhibit 8
Recruitment and support of underrepresented youth

Percent of counties (n=359)

Helping staff and volunteers
increase youth interaction with 38
mentors and role models

Strengthening outreach efforts
to recruit girls or youth from
underrepresented groups

37

Implementing programs that
aim to increase engagement
of girls or youth from
underrepresented groups

38

Encouraging staff and
volunteers to help girls and
youth from underrepresented
groups develop strong self-
efficacy toward science

35

T T

0 20 40 60 80 100

B To a great extent @ To some extent

Exhibit reads: When asked to what extent they help staff and volunteers to increase youth interaction with
mentors and role models, 177per cent of counti es r etsgp oan dgerde a th ad x ttehretyo .di dT h
eightpercent of counties said they do this fAto some extento.

While there may be other strategies that countie using to increase enrollment and
support of youth fronunderrepresentegtoups, the above support strategies were not heavily
stressed in most counties.

14



Professional Development

County staff and volunteerseed training and support in order téeefively design and
lead science programdf 4-H knows what training staff and volunteers currently participate in
and what training and piessional development needs ao#currently being met it can work
to offer professional developmetiiatadl r e s ses counti esdé preferences

According to the county agents surveytrre is substantigirofessional development
related toyouth developmerdvailable to them and to their staff and voluntedsst munty
staff felt that the training needs of their staff and volunteersmegthecto youth development
were being met, but that their staff and volunteers still needed trainiogi@s such as science
pedagogyas described belaw

Training. Training in science content, and in how to teach science concepts towasth,
less prevalent countieghan training in youth development. This was true for both the
trainings that county staff participatedtiremselvesnd for the training that wasovided to
other staff and volunteers in the county (Exh@)it For example, 73 percent of county staff
reported participating in training related to youth development in the pastweler39 percent
reported participating in training in how to teatience concepts to youth. The prevalence of
youth development training makes sense in light of the fact that youth development concepts are
relevant to all 44 programming including,for example, programs that focus on healthy living
or citizenshipi in addition to science programs.
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Exhibit 9
Types of staff training

Percent of counties

For other
For the staff or
county agent volunteers
Training in the past year (n=367) (n=360)
Youth development 73 56
Science content 49 34
How to design activities that include experiential a1 38
learning elements
How to teach science concepts to youth 39 32
How to design activities that focus on youth
L . S 37 32
inquiry, creativity, and curiosity
How to support staff and volunteers in science o5 n/a
programming
How to design or adapt curricula 23 17
None of the above 10 23

Exhibit reads: Seventy-three percent of county staff reported participated in youth
development training in the past year. Fifty-six percent of county staff reported
that they or someone else in their county had provided youth development training
for 4-H science staff and volunteers in the past year.

In addition totraining,about half of counties (46 percemgportechavingshared
resources for staff and volunteers to use, such as curriculum guides, a Wiki, or a website.

Communication with state leadeAlmost all county staff86 percentieported that their
state haa statelevel leademwho headsprofessional development or science programming
efforts in their state Among county agents who have a stateel leader 70 percent said that
they interatwith that person to access resourt®sy could use in their county. A similar
percentage of county agents (67 percent) said that they work wihatbdeadeto learn more
about 4H SciencgExhibit 10).

Thesurvey findings point tthe potentialnfluence of the state leadeThis is evident
not only because most county agents viewed their state leader as a conduit for information about
4-H science, but also because county agents who looked to their state leader as an information
source were maerlikely to report specific practices thare encouraged forH Science.
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Exhibit 10
Contact with state leaders

Reasons for working with state science or Percent yes
professional development leader (n=313)
To access resources | could use in my county 70

To learn more about 4-H Science 67

To learn more about teaching experiential and
inquiry-based science to participants

To find professional development for staff in my
county

47

26

Exhibit reads: Among county staff who reported that their state
has a science or professional development leader, 70 percent
reported working with him or her to access resources they could
use in their county.

For example, aunty agents who worked with their state leader to learn more about
teaching experiential and inquibased science to participants were more likely to provide
professional development on youth inquiry for their staff and volunt&ageral dferences
also existed between the 26 percent of county ageitisa state science leader who worked with
that person to find professional development for staff in their county, aedgbnts who did not.
County agents who contacted their state letmind professional development were more
likely to support highquality programming in their counties by encouraging staff to: develop
activity goals, incorporate college and career exploration, and align program content with
national and state science education standards. Thesgyagents were also nmlikely to
provide training on teaching science concepts to youth, and on designing-inase activities.

State leaders have the opportunity to promote practices such as incorporating experiential
and inquirybased learning to the county agents thweyk with, even if the county agent did not
originally look for help in those areas. Such promotion could help make counties aware of
available resources to improve the quality of their science programs.

Professional development need€ounty agents ported that volunteers and staff
leading 4H science programs in their county most neggrofessional development in science
content, in how to teach science concepts to youth, and in how to implement activities that focus
on youth inquiry, creativity, ahcuriosity (Exhibitl1). As discussed aboviaining was less
prevalent on these subjects than on the subjeaiuwih development. Only 20 percent of

counties said that science volunteers and st

extent.0
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Exhibit 11
County professional development needs

Percent of counties (n=360)

Science content 48
How to teach science 3 47
concepts to youth

How to implement activities
that focus on youth inquiry, 36 47
creativity, and curiosity

How to implement activities
that include experiential 31 46
learning elements

Curriculum development 28 38

52

! !

20 40 60 80 100

Youth development

II

o

B To a great extent O To some extent
Exhibit reads: Thirty-eight percent of county youth development agents reported that 4-H science staff and
volunteers in their county needed professional development or training in science content to a great extent; 48
percent said such training was needed to some extent.

Previous evaluation repottsvefound that LGUdrequently pointed to a lack of funds
and a lack of staff timas impedimerstto moving forward with science prognaing (Mielke et
al.,2009; LaFleur et al., 20108imilarly, finding time for staff and volunteers to attend training
and findingfundsto pay for that trainingvere reported tposemajor challenges for the majority
of counties (Exhibifl2). Finding the time for volunteer leaders to attend trainings when they
may have jobs aside fromH likely contributes to this challengeA lack of stéf and/or
volunteer interest in attending trainiatso presented a major clesige to 49 percent of
counties On the other hand, fewer counties reported challenges reldtesllezation of
training event®r finding training events that were relevant



Exhibit 12
Challenges to meeting professional development needs

Percent of counties (n=365)

|

Finding time for
staff and/or volunteers to 26

attend training

Staff and/or volunteer
Finding qualified trainers 42
Finding trainings
that are relevant to 38 48
people in my county
Location of training events “ 46
l l
0 20 40 60 80 100

B Major challenge @ Minor challenge

Exhibit reads: Seventy percent of county youth development agents reported that finding time for staff and/or
volunteers to attend training poses a major challenge to
needs; 26 percent said that finding time poses a minor challenge.

Partnerships and Resource Support

4-H offices and programs create partnerships with various local, state, and national
organizations in order to support programming. Partners might be businesses, school districts,
universities, foundations, and faibased organizations. These partners suppdrsdience
programming by providing funding, ikind donations, and volunteers, among other resources.

The eval u-gearirepont Gnsthe implensemtation of théldcience lrtiative
found that LGUsad developed partnerships within their university and with outside
organizations to develop science programnfMgelke et al.,2009) I n the evaluat.
year, we found thdt G U academic departments as wellbasgside organizationsould and did
provide resourcet® supportscience programmin@.aFleur et al., 2010)

Most countieseported establishing partnerships with school districts, small businesses,
and local government agencies. Their partners caégbvolunteersr mentors, andonated
facilities, space, materialsr supplies. Counties most often cited the lack of administrative staff
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at the county office to recruit and sustain partnerships and to secure resources as major
partnership challenges.

Types of partnershipsCounties most often formed partnerships with local
organizations; chool districts, small businesses, and local government agevarieshe most
commonly cited partners (ExhiliB). Severaltypes of local partners were lessmamon, such
as local university departments or faithsed organizations. Given that only -¢hied of
counties recruédstaff from local universities, and about ethérd partneedwith local
universities, therappears to ba significant opprtunity for counties to worknoreclosely with
college and university departmeimgheir areao access staff, volunteers, faciliti@sentoring,
and other resources

Exhibit 13
Types of partners

Percent of counties

(n=361)
School districts 86
Small businesses 75
Local government agencies 60
State 4-H foundation 52
Large businesses 43
Local colleges or university
departments (other than your 35
statebds |l and gran
Faith-based organizations 35
4-H Friends and Alumni Association 33
Federal government agencies other 19
than USDA (e.g., NASA)
Other 13
None of the above 2

Exhibit reads: Eighty-six percent of county agents reported that 4-H
science programs in their county have partnerships with school districts.

4-H programs often rely on community volunteers to lead clubs and other programs.
Couny agents reported that their partners are a significant source of these vol(iEnbdis
14). Most countiesioted that their partners haalsocontributed facilitiesspace, materials, and
supplies to their science programs.
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Less often, partners supplied counties with curaioulstaff training. As discussed in the
Curriculum section above, county staff tended to use their networHaialleagues and-#
online resources to look for science curricula or programming id&iase partners such as
school districts and other youth development oiggions could potentially be rich sources of
curricula and professional development resources, investigating such smuicklse beneficial
for science programming

Exhibit 14
Partner contributions to science programs

Percent of counties

(n=359)
Volunteers or mentors 76
Donations of facilities or space 68
Donations of materials or supplies 66
Funding 54
Help with participant recruitment 37
Curriculum 21
Transportation services for participants 16
Training for 4-H staff and/or volunteers 15
None of the above 7

Exhibit reads: Seventy-six percent of counties reported that their partners
have contributed volunteers or mentors to 4-H science programming.

State and nationatlevel 4H resources.County 4H offices receivd resourcesnd
support from their state 4H offices (located inLGUs) as well as from-H at the national level
(sudh as National 44 Council. Overall, counties relied on their state office for a broad array of
resources and supports, amdnational 4H mainly for curricla and marketing materials.
Curricula were the resourcesost commoly receivedfrom both the state and national levids
support science programminglational 4-H was more ofteia source of curricula thanere state
offices (79 percenbf counties vs.65 percent]Exhibit 15). Many counties also usedarketing
or promotional materialsom National 4H (41 percent of counties), aathout the same number
(43 percentyeportedusingmarketing materials from their state office.

More thanhalf of counties (56 percent) reported consulting with staff at their state office

in order to support science programming in their cquomyy a few (six percent) consulted with
nationatlevel staff.
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Exhibit 15
State- and national-level supports for science programming

Percent of counties (n=351)

100
80 79
60
40
27
20 15
F
6
O T T T
Curricula Training/PD tools Advice from staff Marketing Tools to find
materials partners and
) ) funders
B State office @ National level 4-H

Exhibit reads: Sixty-five percent of counties reported using curricula developed by their state office or LGU.

Few counties reported using tools from either their state office or frAinat4he national
level designed to help time find partners and funderalthough survey results indicate that such
tools could be helpful to them. As discussed below, finding partners and funders posed a major
challenge for 20 percent of counties, and a minor challenge for 54 percent. It cthatl be
available tools at the state and national level for finding pestand funders are not advests
sufficiently to counties, or thalhesetools do not meet their needs.

Ten percent of counties reported using none of the listedlstagieresouces, and 14
percent of counties reported using none of the natienal resources.

In addition to the items in Exhibit5, 24 percent of counties reported using
organizational guidelines fromH at the national level; for examplgidelineson howto start
a 4H club.

In focus groups conducted PecembeR010 as part of this evaluation, stieel
science staff expressed an interest in having more centralized supportHomciuding: more
4-H Sciencdnitiative marketing materials, a clearinghouse of information about available
resources (curricula, professional development models), and a central way for states to
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communicate the sciencelated work they were doing so that states could share best practices
(Policy Studies Associates, 2011)

Since the state office appears to berttan sourcef support for countieand the place
thatcounty staff first turn for helpn many issuesl-H at the national levedould do more to
ensurehat statdevel offices knowabout the professional development tools that are offered
nationally. State offices that are weilhformed about nationdével resources could act
effectively as conduits for this information.

Challenges to building partnerships amskcuringresoures. Overall, county staff
seenedto know where to find resources and partnershipstddatk the staff to secure such
resources or partnerships. Countiese familiar with resources at their state offices for
building partnerships and securing resesr(Exhibitl6). However, he central challenge for
counties in building partnerships and securing resourcesHosclence programming was a lack
of staff to recruit partners, sustain earshipspr secure resources.

Exhibit 16
Challenges to building partnerships and securing resources

Percent of counties (n=355)

My county office lacks the staff

necessary to recruit partners 39
and/or to sustain partnerships
My county office lacks the staff a
necessary to secure resources

I cannot find partners willing to
support science programming in
my county

| am unfamiliar with resources
provided by National 4-H Council

| am unfamiliar with resources at 31
my state office
r
0

20 40 60 80 100
B Major challenge @ Minor challenge

Exhibit reads: Forty-si x percent of counties reported that their offi
to sustain partnerships is a major challenge to building partnerships and securing resources for science
programming; 39 percent of counties said it was a minor challenge.
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County staffing challenges and partnership challenges may be related to one another
Among countiegor whomfinding partners to support science programming was a major
challenge, 74 percent said that finding qualiBegnce content experts was also a major
challenge 74 percent said that finding qualified youth development experts was a major
challengg Exhibit 17). Partnership challenges and staffing challenges were also related in
countiesthatsaid their office laks the staff t@ecure resourced.hese analyses do not indicate
that one challenge causes another, but rathenthay kinds othallengesppear t@o handin-
hand perhaps indicating a more general issue of capacity in the county office

Exhibit 17
Successful partnerships in counties with staffing challenges
Finding qualified Finding qualified
science content youth development
experts experts
Not a Not a
Major major Major major

challenge challenge | challenge challenge

| cannot find partners willing to
support science programming in 74* 27 74* 26
my county (n=70)

My county office lacks the staff
necessary to secure resources 65* 35 61* 39
(n=157)

My county office lacks the staff
necessary to recruit partners
and/or to sustain partnerships
(n=166)

ltem is a
imaj o
chall

r 68* 32 66* 34
e

| am unfamiliar with resources at

my state office (n=21) 57 43 61 38

| am unfamiliar with resources
provided by National 4-H Council 63 38 68 33
(n=40)

Exhibit reads: In counties that said that finding partners willing to support science programming in their county was a
major challenge, 74 percent also said that finding qualified science content experts was a major challenge.

Evaluation

By evaluating science programming in their countield, gkaff can monitor program
implementation, develop appropriate training for staff and volunteers, improve program quality,
and document youth outcomes.

Previous evaluatiorepors found that LGUsvereusing or planning to use some form of
evaluation for the science programs they (Mrelke et al., 2009) This year, almost twithirds
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of counties surveyed (63 percent) reported that they conduct evaluations of at least some of the
science programs imeir counties: 54 percent of counties reported collecting and analyzing data
for some of the science programs in their county, and nine percent of counties report collecting
and analyzing data from all science programs in their county.

Purposes of evaluation. Counties most often conducted evaluatifordwo very
different reasonsecause they wanted data to help improve science progoaimscause they
were required toMore thanthreequarters of counties said that theydisealuation data to
guide programming decisions (83 percent) or to fulfill reporting requirements not related to
grants (76 percen{Exhibit 18).

Exhibit 18
Use of evaluation data

Percent of counties

(n=230)

To guide programming decisions 83
To fulfill other reporting requirements 76
(other than for grants)

To help replicate promising approaches to 47
programming

To fulfill grant requirements 44
To make decisions about professional 43

development/training for volunteers

Exhibit reads: Eighty-three percent of counties who conduct evaluations of
science programs said that they use evaluation data to guide programming
decisions.

Evaluation approaches Counties that evaluadet least some of their science programs
most ofterdeveloped their ownvaluation tools that can assess programming: 23 percent of
counties that conducted evaluations did so to a great extent, and 39 percent of counties did so to
some extentSome counts turned to their state extension office to conduct evaluafiths
percent did so to a great extent, 37 percent to some extésit)g external evaluatoend
working with 4H NationalHeadquarters to conduct evaluations wereommon among
counties.

Almost all countieshatevaluaté programs usgyouth surveygExhibit 19) Judging
from the number of counties that dstatecreated youth surveys, countieand perhaps
individual program$ are developing their own youth surveys to use in evialosit When asked
what tools in particular they used to collect data on youth in science programs, 50 percent of
counties that evaluated science programs reported using-argtated youth survey to collect
data on youth. The nationkgvel Youth Engagaent, Attitudes, and Knowledge Survey
(YEAK) and the CYFERNET Common Measures were used infrequierlynine and five
percent respectivelypf countieghat conducte@valuations.
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Exhibit 19
Evaluation methods used

Percent of counties that conduct evaluations (n=231)

100
91
80 -
68

60 -

40 -

20 -

0 -
Youth surveys Activity observations Interviews or Surveys of 4-H
conversations with youth, professionals

parents, or other
stakeholders

Exhibit reads: Of counties that conduct evaluations of at least some of their science programs, 91 percent reported
using youth surveys to do so.

Challenges.All counties, regardless of whether they conducted evaluations of science
programming, were asked what challenges they fatbdre were differences in almost all areas
between the counties that did conduct evaluations of science programs, and those that did not:
counties that did not conduct evaluations were significantly more likely to say that the barriers
listed posednajorchallengedo evaluation.

Among counties that did not evaluate science programming, collecting consistent data
from programs and a lack of staff time most frequently posed major challenges (E&hibit
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Exhibit 20
Major evaluation challenges for counties who do not evaluate science programs

Percent of counties that do not evaluate science programs (n=130)

Collecting consistent

data from programs 61

Staff do not have

the time needed 60

Programs meet too
infrequently to
collect data

Limited training
opportunities

Staff do not have
the tools needed

Staff do not have
the skills needed

0 20 40 60 80 100

Exhibit reads: Sixty-one percent of counties that do not evaluate science programs said that a major
challenge to evaluating programs was collecting consistent data from programs.

Overall, counties thatid not conducktvaluations reporteshore challenget evaluating
scienceprogranming than counties that did evaluate: averagenonevaluating counties
reportedexperiencing 2.9f the listedmajorchallenges, compared 105 challengegor counties
that dd conduct evaluations

Whether or not they conducted evaluations, the majority of counties said that they needed
additional supports such as funding, staff training, and additional staff members in order to
evaluate 4H science programs in their coigdt (Exhibit21). There were no differences in the
additional supports that counties said would help them evalddtscence programs based on
whether or not they actually did conduct evaluations.



Exhibit 21
Additional supports needed to conduct evaluations

Percent of
counties
(n=338)
Additional resources to fund evaluations or 63
purchase evaluation tools
Training for local/county staff 63
Additional staff members to conduct 52
evaluations
Support from an evaluation specialist 47
Other 8

Exhibit reads: When asked what additional support was needed to
evaluate 4-H science programs in their county, sixty-three percent of
respondents said that they needed additional resources to fund
evaluations or purchase evaluation tools.

Overall Challenges to Implementation

When county agents looked across all of the areas affected by their efforts to implement
science programming, the three biggest challetigggaced in implementing science
programming all related to staffing. Roughly haflicounties reporting that finding science
content expert staff, finding youth development staff, and maintaining enough support staff in
the county office were major challenges (Exhiifi}.

More thanhalf of counties felt that each of the elemergted in Exhibit22 posed at least
a minor challenge.
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Exhibit 22
Challenges to implementation

Percent of counties (n=371)

Finding qualified science content expert staff
and/or volunteers to lead programs

Maintaining enough support
staff in the county office

Finding qualified youth development staff
and/or volunteers to lead programs

Purchasing supplies and resources

Developing a strong community of practice
with other 4-H Science practitioners

Securing other program
supports (facilities, etc.)

Creating youth interest in
science programming

Integrating science skills and content
into existing 4-H programs

Obtaining sufficient guidance from

state or national 4-H offices 43

0 20 40 60 80 100

B Major challenge @ Minor challenge

Exhibit reads: Fifty-three percent of county youth development agents said that finding qualified science
content expert staff oarndcdhoal lveord guenthgerdS<sa ipdsr tcdeinfkmagd a fimi nor
chall engeo.

Counties reported fewenajorchallenges with other aspeadf implementing
programming, including creating youth intergsscience programmingntegrating science
content into trditional 4H programs, and acquiring program supports.

Few counties reported facing major challengesbtaining sufficient guidance from state
or national 4H offices: 14 percent of counties reported that obtaining sufficient guidance was a
major chalénge to implementing science programming, while 43 percent said it was a minor
challenge. Although few counties felt that a lack of guidance posed a major challenge, this is an
area that state and nationaH4eaders can directly address.
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4-H Science as a State and County Priority

As one of the three mission mandates$] &cience is a very high priority forH at the
national level. Starting in 2007, with guidance from NationaH4Council LGUs began to
develop strategic plans to implement thiel &cience Initiative in their states. Each plan
outlined the LGUGO6s goals and priorities for
marketing, professional development, and evaluatfmor to the start of the 2008 study on
science implementatn, 56 LGUs submitted a strategic p{&nown as a Plan of Actiond
National 4H Council. By 2011, all 50 of the 1862 LGUs and 13 of theLGUs established in
1890 had Plans of Action for implementing science in their areas.

One goal of tesurvey was to determine the extent to which the science emphasis at the
national and state levels has made its way to counties nationwide. The implementation survey
asked countyevel staff to identify the extent to which their county and their stateifized
science programming. About otf@rd (37 percent) said that science programming was a high
priority in their county, while almost twice as many (66 percent) reported that science was a high
priority in their state (Exhibi23).

Exhibit 23
Science as a priority at state and county levels

Percent of counties (n=372)

100

80

60

52

40
32

20
10

3
1

State County

® High priority @ Moderate priority O Low priority

Exhibit reads: Sixty-six percent of respondents reported that science is a high priority in their state. Thirty-
seven percent of respondents indicated that science is a high priority in their county.
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Among these county youth developmagéents 35 percent said that science was a higher
priority in their state than in their county: this included those who said it was a high priority for
the state and a moderate priority for their county (31 percent@sglondents) and another four
percent who said it was a high priority for the state but not a priority for their county (Exhibit
24).

Exhibit 24
Science as a priority at state and county levels (in percents)

County priority (n=370)

Low/Not a
State priority High Moderate priority
High 31 31 4
Moderate 7 19 6
Low/Not a priority 0 2 1

Exhibit reads: Thirty-one percent of county respondents said that in both their
county and their state, science is a high priority.

Communication between LGUs and counties regardikigStience is widespread but
still has room for improvement, according to the survey. -ivirals of countyagentsvere
awareof their staté strategic plan for sciencbut onethird wasnot: 66percentof respondents
said that theit. GU had astrategicplan for sciencesix percent said that theltGU did not have
astrategic fan, and 29 percent were unsugdeist over half of the county respondefis,
percent said they hadvorked with a statéevel staff person to learn more abotiti4cience.

Growth in science priority since 2006The countylevel focus on science is generally
increasing. Among the staff members who had been working in their posiagoath
develgmentagentin their county since before 2006, 73 percent said that their county now
places more emphasis on establishing and maintaining science programming than it did before
2006. An additional 25 percent said that their county currently places tleeesaphasis on
science programming as it did before 2006. (Almost tqresaters (73 percent) of county staff
reported that they had been in t hagantsincgab si t i on
|l east 2006, the initiativebs | aunch year.)

Program Implementation in Relation to the Priority Placed on Science

Counties more often folloedrecommendations of theH Science Initiative when the
county placd a high priority on science. It is possible that a countgieaadecision to prioritize
science and then implememtthe recommended practices, or that implementing these practices
sparleda greater commitment to science as a core componert grdgramming. Although
our survey does not revdabw priorities and practices developed, it dokesvg that in 37 percent
of countie® those that reported placing a high priority on sciénpeogramdesign and support
activities showed significant differences from those found in other countiescolihges that
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reported placing a high priority on scienawere more likely than other counties to take many of
the actions 4H considers necessaligr high-quality science programs, such as ensuring that
programming helps youth build science skills, training staff and volunteers in science content,
and evaluatig science programthey also reaadout more widely in recruiting youth and

staff. At the same time, in the 63 percent of counties that reported a moderate or low priority on
sciencethe practices encouraged in thél4science Initiativevere less common, and some of

these practicewere quite rare.

With respect to program desighH believes that higlguality programming for youth
has features such agperiential and inquirfpased learninglignment with state and national
education standardand activities facilitated byell-trainedadults. Analysis of the survey data
showed significant differences (both in statistical significance and in effect size) between the two
groups of counties in the reported frequency of each of the followingqascti

y Incorporating experiential learning into curriculum (reported in 88 percent of
counties that placed a high priority on science vs. 65 percent of other counties)

Incorporating inquirybased science learning (74 percent vs. 42 percent)

Connectingecurricula to issues directly affecting their county or region (73 percent
vs. 49 percent)

y Asking staff to incorporate college and career exploration activities in their
programs (50 percent vs. 23 percent)

For every survey item asking about tgent® e f f or t s -quatity ppogramsrae hi gh
higher proportion oigents n counti es where science was a hi
or fAal most al wayso engaged i2B),compaeadwiflagents i cul ar
in other counties. Notably, 84 percent of thegentgeported ensuring that science
programming would help youth build science skills, while this was reported by 58 percent of the
agentsn counties that gave science a lesser priority.
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Exhibit 25
Supports for high-quality programming

Prioritization of science

. ; High Not a high
Supports for high-quality programs priority priority All counties
(n=135) (n=225) (n=362)
: encourage activities that include experiential 93* 78 83
earning elements
I encourage actmfues' that focus on youth inquiry, g7+ 73 78
creativity, and curiosity
| ensure that programs are facilitated by adults 77+ 64 69
who are well-trained
| ensure that science programming helps youth 8a* 58 68

build science skills

| design, or help design, programming that
addresses the Essential Elements of Positive 67* 55 59
Youth Development

| work to align science programming with state

*

science education standards 48 32 38
I work to align science programming with national .

; i 28 16 21
science education standards
| strive to make science programs in my county
Science Ready as described by the 4-H Science 29* 16 21
Checklist
| require volunteers and staff to submit lesson
plans or activity guides for the science activities 18* 9 12
they lead
Exhibit reads: Among counties who consider science
al wayso encourage activities that include experient

consider science a high priority.

*Differences were statistically significant.

In counties that considered science a high priority, county agents were more likely to
recruit youth by informing current# participants about science programming oatyertising
on the 4H website, compa&d with those in other countieIhey were also significantly more
likely to engage in recruitment strategies that targeted underrepresented groups. About two
thirds of the counties that prioritized science repoegch of four types of outreach to
underrepresented groups, but this was the case for half or fewer of the other counties (Exhibit
26).
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Exhibit 26
Recruiting and supporting underrepresented groups, by county science priority

Percent of counties w
extento or ito son

Recruitment and support strategies Not a high
High priority priority All counties
(n=135) (n=223) (n=358)
Helping staff/volunteers increase youth interaction with 68* 46 55

mentors/role models

Strengthening outreach efforts to recruit girls and/or 68* 46 54
youth from underrepresented groups

Implementing programs that aim to increase

engagement of girls and/or youth from underrepresented 67* 44 53
groups

Encouraging staff/volunteers to help girls and/or youth

from underrepresented groups develop strong self- 65* 39 49

efficacy toward science

Exhibit reads: Among counties who consider science a high priority, 68 percent said they help staff and
volunteers increase youth interaction with mentors and role models, compared with 46 percent of counties who
do not consider science a high priority.

*Differences were statistically significant.

Staff recruitmentand training. Counties that considered science a high priority were
significantly more likely than their peers to go outside of théi detworks to recruit science
content experts. While both groups recruited science content experts from paredts of 4
participants ad from former 4H participants, counties that placed a higher emphasis on science
reportedmore recruinentof science expertsom:

y Local scienceelated lisinesses68 percentn counties that placed a high priority
on science vs36 percentn other ountieg

y High school and/or college studerf&8 percenvs. 37 percent)
y University departmentéb6 percents. 22 percent)
y Other community membe(§7 vs. 45 percent)

There were differences in the science training for county agents and otherastadf,dm
whether science programming was a high priority for their county:

y Training in science content fagentg65 percent in counties thpkaced a high

priority on sciencers. 39 percent in other counties) or for staff and volunteers (49
percent vs25 percent)
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y Training in how to teach science concepts to youtladgentg54 percent vs. 29
percent) or for staff and volunteers (48 percent vs. 22 percent)

Yy Training in how to design activities that focus on youth inquiry, creativity, and
curiosity forstaff and volunteers (46 percent vs. 23 percent)

y Shared resources for staff and volunteers to use, such as curriculum guides, a
Wiki, or a website (59 percent vs. 37 percent)

Generating staff and/or volunteer interest in attending traininge@asig in counties
where science was a high priorijyst 36 percent of those counties called it a major challenge,
compared with 56 percent of respondents in counties where science was a moderate or low
priority.

Partnerships. Building partnerships and aging resources often posed challenges
regardless of the priority the county placed on science, but the nature of partnerships differed in
some respects across counties. Counties in which science was a high priority were more likely to
report the follomng:

y Partnerships with | ocal coll eges or wuni
land grant university (52 percent vs. 25 percent in other counties).

y Partners that contributed volunteers or mentors to support science programming
(88 percent vs68 percent).

Evaluation. Finally, evaluation practices also varied with the priority placed on science.
In counties where science programming was a high priority, respondents were more likely to say
that they evaluate at least some science prograthgir counties (82 percent of counties, vs. 53
percent of counties where science was a lower priority). Moreover, among counties that
evaluated their science prograr@g,percent of countieshere science was a high prioritgd
gathered data throughryeys of 4H professionalscompared with nine percent of counties
where science was not a high priotiyt where some evaluation was carried out
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Conclusions and Recommendations

County youth development agents, in their survey responses, described an overall picture
of science programming that had several of the strengths thatit&c#ence Initiative has
sought to cultivate. The results also suggest ways in whitlt@n contiue to work at the
national, state, and local levels to expand and improve youth experiences in science.

Widespread Program Strengths

High proportions of counties reported each of the following important strengths in
programs and program supports

Yy Counties reported offering a broad range of science content to youth. Almost all
counties (93 percent) had programs that address newetraaltional content as
well as programs that address traditional content.

Yy Experiential learning, an approachaeunended in the literature on science
learning, was widely value®3 percent of county agents reported that they
encouraged activities that include experiential learning.

y Willing partners were not hard to findnly 20 percent of county agents said that
aninability to find partnergo support science programmings a significant
challenge Most counties reported having partnerships with school districts, small
businesses, and local government agencies. Partners most often contributed
volunteers or mentors, or donated facilities, space, materials, or supplies.

y Most counties had usedreicula developed by-# at the national level (79
percent) or by their LGU (65 percent) in their science programs.

y Almost twathirds of counties reported evaluating at least some of their science
programs

y Science was a growing prioritgmongcountyyouth development agenigho
have been in their positions since before 2006st (73 percentaid that their
county was placinghore emphasis on establishing and maintaining science
programming than it did before 2006

Pacesetting Counties

The 37 percent of counties where science was said to be a high priority were setting the
pace for 4H Science implementationlhe following practices were reported in at least-two
thirds of countieshat placed a high priority on scien@nd were reporteat a rate significantly
higher than in other counties

y Programs incorporated experiential learning in curriculum (88 percent)
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y

Programs incorporated inquibased science learning (74 percent)

Curricula were connected to issues directly affectingthenty or region (73
percent)

County youthdevelopmenagentsvorked to ensure each of the following
additional program features:

y Science programming that would help youth build science skills (84
percent)

y Programs facilitated by wettained adults (7 percent)

y Programming that addressed the Essential Elements of Positive Youth

Development (67 percent)

Youth recruitment and support were designed to target underrepresented groups in
each of the following ways:

y Increasing youth interaction with mengar role models (68 percent)

y Strengthening outreach efforts to recruit girls and/or youth from
underrepresented groups (68 percent)

y Implementing programs that aimed to increase engagement and/or youth
from underrepresented groups (67 percent)

Partnerscontributed volunteers or mentors to support science programming (88
percent)

Experts in science content were recruited from local sciezlaéed businesses to
serve as staff or volunteers (68 percent)

At least some science programs were evaluate@éB2nt)

Areas for Improvement

More work remains to be done in implementing tHeé 8cience Initiative. Some areas
that appeared to be stumbling blocks for many countere

Program content and pedagogyore could be done to infuse standabdsed science
content into programming. Although almost all counties provided programs in traditional
content areas, only 55 percent of counties reported thainttegyatel intentional science
learning into traditional 4H content areasFewer than halffacountyagentseported that they
always or almost always worked to align science programming with state science standards (38
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percent), and just 21 percent reported striving to make science programs Science Ready as
described by the-# Science Checklist

While experiential learning was reportedly widespread (incorporated into programs in 73
percent of countiesipquiry-based learningras less so (54 percent of counties). Ingbiaged
learning may be more difficult for county staff and volunteengriderstand and to implement in
programming. Indeed, 82 percent of county agents said that their staff and volunteers needed
professional development in inquiry, at least to some extent.

Youth recruitment Counties most often reported that they réeduyouth into science
programs by informing current® participants about science opportunities (a strategy used at
least to some extent by 84 percent of counties) and connecting with schools (78 percent). Fewer
used social media (56 percent), despg@ibiquity among youth. Even fewesed youth
ambassadors to recruit other youtto science programs (42 percent).

Staff and volunteers.Counties most often looked teHlnetworks, such as parents of 4
H participants and former-H participants, as sources of staff and volunteers. At the same time,
most counties indicated that finding experts in science to facilitate science prograrosedg p
challenges, with 53 percent calling this a major challenge. More outreach to college or
university departments or to local businesses with a science focus could help address this
challenge.

Although county agents overwhelmingly reported that stadf volunteers who led
science programs needed at least some professional development in science content (86 percent)
and in how to teach science concepts to youth (84 percent), fewer counties were delivering such
training. Only onehird reported that #y or someone else in their county had provided
professional development in these areas for staff or volunteers during the past year.

Program evaluation.Almost twothirds of counties reported evaluating at least some of
their science programs, modgtem gathering data through youth surve@ounties also reported
that lack of staff time for evaluation posed a challenge. For greater efficiency, it would be
possible for more counties to use existing youth surveys rather than developing their own
Counties might also focus their evaluation efforts on just a few science programs, k&lfiing
and volunteersise the findings foprogramimprovement.

Opportunities for Expanding and Improving 4-H Science in Counties

Across the board, counties repartee challenge of lack of staff time. Still, some
counties were doing more than others in science despite this barrier. This suggesdtsdaat 4
build on what has already been accomplished, showing the way to strengthen science
programming efficiently Examples of leadirgdge practices can both inspire and support
i mprovement efforts, -eepemabétiyawst h deehul ed:
found in the work that many counties are doing in each of several exteasional science
leaming incorporated into traditional programming, inquigsed science, outreach that uses
social media or youth ambassadors or that targets underrepresented youth, staff training,
recruitment of partners from sciengeh settings, and practical programa@ation.
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Sources of support withinA were known and used by counties. In their efforts to
implement science programming, the majority of counties relied on their state offices for
curricula, training, and advice. Counties accessed curricula basaabrketing materials from
4-H at the national level. Support for the county implementation of-the&Sdience Initiative
can continue to come from both the state and the national levels, taking into account the types of
help that counties are most astomed to receiving from each leweidely usable materials
from the national level; and both materials and tailored advice from the state.

But not every county will respond in the same way to actions taken at the state or national
level. The respmes of countygentdo our questions about the priority placed on science
suggest that counties fell into three groups, almost equal in size, that may bring different
predispositions to their work in science. We speculate that these may refieeskmatdopter
flater adopter® andfAlaggards with respect to the innovative ideas in thel &cience Initiative
(Rogers, 2003).

Just over on¢hird of countyagenty37 percent) reported that science was a high priority
in the county. As we have discess these counties were doing more than others in many ways.
They seem to include the early adopters, and thus many of them are likely to continue to
welcome and use new ideas.

Another group ohigentg28 percent) said that science was a moderateiopimrity in
their countyandalso perceived that it was a moderate or low priority in their state. Many
members of this group might be characterized as late adopters, and better communication about
national and state priorities could be one strategggarking their attention to science
programming. Recalling that otleird of counties did not know that their state had a plan for
science, we conclude that not all LGUs are communicating a sense of urgency about this priority.
More direct encouragemeand exhortation may help mobilize counties in this group to adopt
new practices to strengthen their science programs.

A final group ofagentgin 35 percent of counties) said that science was a moderate or
low priority in the county while acknowledgirthat it was a high priority in their state. Some
agentsn this group may be resistant to thél4science Initiative; others may feel that
implementing more or better science programming is simply beyond the capabilities of county
staff and volunteersThis group may be slower to embrace the initiative until and unless its
features become more and more routine partstbipdactice.

Regardless of the attitudes that counties may hold, however, the program approaches and
supports that they reportedtime survey provide evidence that can be useful in further
developing the 4H Science Initiative. We have reported here on the types of progress being
made in implementing the initiative, the areas where further work may be most needed, and the
types of sipport that counties have received frorhl 4nd their local partners. AsHibuilds on
the strengths and continues to offer suppeH, cience can continue to grow.
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Appendix A: Survey Frequencies



Exhibit Al
When did you begin work as the youth
development agent for 4-H in your county?

Percent of counties
Year

(n=372)
2006 or earlier 73
2007 or later 27
Exhibit A2

Compared to 2006 and earlier, how much emphasis does your county
currently place on establishing and maintaining science programming?

. Percent of counties
Level of emphasis

(n=269)
More emphasis than 2006 73
The same emphasis as 2006 25
Less emphasis than before 2006 2

Exhibit A3
Overall, science programming in your county is:

Percent of counties

Priority level (n=370)
A high priority 37
A moderate priority 52
A low priority 10
Not a priority 1

Exhibit A4
Does your state have a strategic plan for science?

Percent of counties

(n=369)
Yes 66
Dondt k 29
No 6




Exhibit A5
Overall, science programming in your state is:

Percent of counties

Priority level (n=372)
A high priority 66
A moderate priority 32
A low priority 3
Not a priority 0

Exhibit A6
How much of a challenge is each of the following to
implementing 4-H Science programming in your county?

Percent of counties (n=368)

Implementation challenges Major Minor Not a
challenge challenge challenge

Finding qualified science content expert staff and/or

53 37 10
volunteers to lead programs
Maintaining enough support staff in the county office 52 30 18
Finding qualified youth development staff and/or volunteers to

48 42 10
lead programs
Purchasing supplies and resources 46 42 12
Securing other program supports (facilities, etc.) 17 a7 36
Creating youth interest in science programming 16 50 34
Integrating science skills and content into existing 4-H 14 53 33
programs
Obtaining sufficient guidance from state or national 4-H offices 14 43 43
Developing a strong community of practice with other 4-H 23 56 21

Science practitioners in my county, state, or nationwide




Exhibit A7
Which of the following content areas are addressed in
your c o uhhS3cierice pr@gramming?

Percent of
counties
(n=367)
Large animal science 81
Gardening 75
Small animal science 74
Food science 67
Environmental Science 63
Horticulture 61
Consumer and Family Sciences 58
Veterinary science 56
Robotics 53
Aerospace/Rocketry 53
Plant Science 51
Technology 45
Environmental Stewardship 43
Engineering 34
Geospatial Technology (GPS/GIS) 31
Earth Science 30
Computer Technology 29
Physical Sciences 28
Weather and Climate 27
Other 7

Exhibit A8
Are you responsible for selecting science curricula for use in your county?

. . Percent of counties
Curriculum selection method

(n=371)
Yes 64
No, selection is done at the state level 28
No, someone elsg in my county is responsible for 5
curriculum selection
No, we do not use particular science curricula 2
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Exhibit A9
What do you look for when selecting curricula?

L . . Percent of counties
Criteria for curriculum selection

(n=238)
Incorporation of experiential science learning 81
Related to local or regional needs or issues 75
Readily available 72
Educator and volunteer input 66
Incorporation of inquiry-based science learning 66
Low cost 57
Does not require the purchase of new 47

supplies or tools

Exhibit A10
Do you use any of the following methods to adapt established
curricula or design your own curricula or programming?

Methods for designing or adapting curricula Percent of counties

(n=369)

| incorporate experiential science learning 73

| collaborate with educators and volunteers in my county 72

I look for outside materials to supplement curricula 69

| try to connect curricula to issues directly affecting my 58
county or region

| integrate intentional science learning into traditional 4-H 55
content areas

| incorporate inquiry-based science learning 54
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Exhibit A1l

Where do you look for science curricula or programming ideas?

Source of program content

Percent of counties

(n=370)

Other 4-H professionals 66
National 4-H Council website, www.4-h.org 64
Anot her -dwebhdite 6s 4 61
My st &H webste 60
Science organizations (e.g. museums, science 50
centers)

Local teachers 35
Another website not operated by 4-H 10
Other 10
A collaborative website of youth development 6
educators (not necessarily belonging to 4-H)

I d o n 6 t sciégnce@wricilamir programming 4

ideas

Exhibit A12

How do you support the implementation of high-quality science programming in

your county?

Supports for high-quality programming

Percent of counties (n=362)

Always/Almost

Sometimes Never
Always

| encourage activities that include experiential learning elements 83 16 1
| encourage activities that focus on youth inquiry, creativity, and curiosity 78 21 1
| ensure that programs are facilitated by adults who are well-trained 69 30 1
| ensure that science programming helps youth build science skills 68 29 3
| design, or help design, programming that addresses the Essential 59 33 8
Elements of Positive Youth Development
| work to align science programming with state science education

38 51 12
standards
I work to align science programming with national science education

21 58 21
standards
| strive to make science programs in my county Science Ready as 21 51 o8
described by the 4-H Science Checklist
| require volunteers and staff to submit lesson plans or activity guides for 12 43 45

the science activities they lead
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Exhibit A13
What elements do you encourage volunteers and staff
to consider when planning science programming?

Percent of

Program elements counties (n=363)

Age appropriateness 94
Materials and supplies needed 85
How the activity gives participants opportunities for 75
experiential learning
How the activity illustr

S . 73
applications of science content
Activity goals 68
How the activity engages participants in scientific 59
inquiry
Activity sequencing (e.g., how an activity will build 52
on a previous activity)
How the activity includes college and/or career 34
exploration
How the activity addresses state or national 29
science learning standards
Benchmarks for skill mastery 28
None of the above 2

Exhibit A14
What additional resources do you need to help plan science programming in your
county?
Resource Percent of
counties (n=341)

Help identifying curricula 61
Training on how to support staff in their efforts to 56
deliver science programming
Guidance on inquiry-based learning 44
Help designing or adapting curricula 44
Guidance on experiential learning 34
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Exhibit A15
Where do you recruit staff and volunteers?

Percent of counties (n=369)

Sources of staff and volunteers Experts in Experts in
science youth
content development

Parents of 4-H participants 79 79

Former 4-H participants 65 71

Other community members 53 65

Local businesses with a science focus (e.g., a

L ) . 48 25
veterinarian, a biologist)

High school or college students 44 40

Local college or university departments 34 32

Online or newspaper advertisements 12 20

I have not recruited such staff or volunteers 14 10

Local businesses without a science focus 11 20

Exhibit A16
To what extent have you used the following strategies
to encourage youth to join science programs?

Percent of counties (n=363)

To a great To some To alimited
Not at all
extent extent extent
Informlng current 4-H participants 42 42 13 3
about science programs
Working with school partners 39 39 17 5
Advertising on 4-H website 26 33 21 20
Dlstrlbutl_ng flyers around the 23 35 27 15
community
Holding recruiting events for youth 21 36 26 16
who are not yet part of 4-H
Social media 21 35 23 21
Other 13 24 19 45
Using 4-H youth ambassadors to
share information about programs 12 30 29 29

with peers
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Exhibit A17
To what extent is your county using any of the following strategies to encourage
girls and/or youth from other groups historically underrepresented in science
fields to join science programs?

Percent of counties (n=356)

Strategies for recruitment of underrepresented To a
youth Toagreat — Tosome  nieq  Notatall
extent extent
extent
Encouraging staff/volunteers to place program 26 39 23 13
contentinafir eal worl ddo conte
Strengthening outreach efforts to recruit girls 17 37 o8 17
and/or youth from underrepresented groups
Helping staff/volunteers increase youth interaction 17 38 26 19

with mentors/role models

Implementing programs that aim to increase
engagement of girls and/or youth from 15 38 31 17
underrepresented groups

Encouraging staff/volunteers to help girls and/or
youth from underrepresented groups develop 14 35 29 22
strong self-efficacy toward science

Exhibit A18
|l s there a per s o+Hofficethatdeads professibmald s 4
development, or that leads Science/STEM programming efforts?

Percent of counties

(n=368)
Yes 86
No 8
Donodot ki 7
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Exhibit A19
Have you worked with this person in any of the following ways?

Percent of counties

(n=313)

Yes, to access resources that | could use in my county 70
Yes, to learn more about 4-H Science 67
Yes, to learn more about teaching experiential and 47
inquiry-based science to youth participants

Yes, to find professional development for staff in my 26
county

Yes, for another reason 14
No 13

Exhibit A20
What types of professional development have
you participated in during the past year?

Professional development participation Percent of counties

(n=367)
Training on youth development 73
Training in science content 49
Training on how to design activities that include a1
experiential learning elements
Training on how to teach science concepts to youth 39
Training on how to design activities that focus on 37
youth inquiry, creativity, and curiosity
Training on how to support staff and volunteers in o5
science programming
Training on how to design or adapt curricula 23
None of the above 10
Other 5
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Exhibit A21
What types of professional development or resources have you or someone in
your county provided for 4-H Science staff and volunteers during the past year?

Professional development offered Percent of counties

(n=360)
Training on youth development 56
We have shared resources for staff/volunteers to use (e.g., 4
curriculum guides, a website, Wiki, etc.) 6
Training on how to design activities that include experiential 38
learning elements
Training in science content 34
Training on how to teach science concepts to youth 32
Training on how to design activities that focus on youth inquiry, 32
creativity, and curiosity
None of the above 23
Training on how to design or adapt curricula 17
Other 2

Exhibit A22
To what extent do you believe 4-H Science staff and volunteers in your county
need professional development and/or training in the following areas?

Percent of counties (n=359)

. Toa

Professional development needs Toagreat Tosome limited Not at all
extent extent
extent

Science content 38 48 11 3
How to teach science concepts to youth 37 a7 15 2
How t(_) |mplement E'iC'tIVItIeS that_fogus on 36 47 14 4
youth inquiry, creativity, and curiosity
How to |rr_1plemen_t activities that include 31 46 19 5
experiential learning elements
Curriculum development 28 38 24 10
Youth development 20 52 24 5
Other 15 31 16 39
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Exhibit A23

How much of a chall

professional development needs?

enge i s

each of

Percent of counties (n=364)

Training Challenges Major Minor Not a
challenge challenge challenge

Finding time for staff and/or volunteers to 70 26 4

attend training

Money to pay for training 61 31 9

Staff and/or volunteer interest in attending 49 40 12

Finding qualified trainers 43 42 15

Flndmg_tralnlngs that are relevant to 38 48 14

people in my county

Location of training events 25 46 29
Exhibit A24

To what extent does your county evaluate 4-H science
programs (i.e., collect data from programs and/or youth)?

We collect and analyze data from some
4-H science programs in our county

We do not collect and analyze data from

4-H science programs in our county

We collect and analyze data from all 4-H

science programs in our county

Percent of counties
(n=367)

54

37
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Exhibit A25
To what extent has your county used the following
approaches to evaluating science programs?

Percent of counties (n=223)

Evaluation approaches To a
To agreat To some _
limited Not at all
extent extent
extent
Developing evaluquon tools that can 23 39 o5 14
assess programming
Working with a state extension office 19 37 24 19
to conduct evaluations
Training county/loc_al staff members 11 33 32 o4
to conduct evaluations
Work|_ng Wlth an external _ 5 8 21 67
organization to conduct evaluations
Working with 4-H National
Headquarters, USDA or National 4-H 2 10 20 68
Council to conduct evaluations
Exhibit A26

Which of the following do you use to evaluate science programs?

Evaluation methods

Percent of counties (n=231)

Youth surveys

Activity observations

Interviews or conversations with youth,

parents, or other stakeholders

Surveys of 4-H professionals

None of the above

91

7

68

18

<1
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Exhibit A27
Do you use any of the following tools to collect
data on youth in science programs?

. Percent of counties
Evaluation tools

(n=221)

State-created youth survey 50
None of the above 34
State-created observation tool 27
Other 14
Youth, Engagement, Attitudes, and 9
Knowledge Survey (YEAK)

CYFERNET Common Measures 5

Exhibit A28
How does your county use evaluation data?

Percent of counties

(n=230)
To guide programming decisions 83
To fulfill other reporting 76
requirements
To help replicate promising 47
approaches to programming
To fulfill grant requirements 44

To make decisions about
professional development/training 43
for volunteers

None of the above 1
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Exhibit A29

How much of a challenge is each of the following to

evaluating science programs in your county?

. Major Minor Not a
Challenges to evaluation
challenge challenge challenge

C_:ounty/local staff do not have the 45 40 15
time needed to conduct evaluations
Collecting consistent data from 43 47 10
programs
There are limited training
opportunities to prepare staff to 35 47 19
conduct evaluations
Programs meet too infrequently to 31 43 26
collect data
County/local staff do not have the

. 30 43 27
tools needed to conduct evaluations
County/local staff do not have the
skills needed to conduct evaluations 20 46 34

Exhibit A30

What additional support is needed to evaluate

4-H science programs in your county?

Training for county/local staff

Additional resources to fund evaluations or

purchase evaluation tools

Additional staff members to conduct evaluations

Support from an evaluation specialist

Other

Percent of counties

(n=338)

63

63

52

47
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Exhibit A31

ease indicate the types of

or g a fHipmgramso n s

have partnerships. Partners may provide funding, supplies, materials, facilities,
or other supports that help keep programs operational.

School districts

Small businesses

Local government agencies
State 4-H foundation

Large businesses

Local college or university departments
(other than your stat

Faith-based organizations

4-H Friends and Alumni Association

Federal government agencies other than
USDA (e.g., NASA)

Other

None of the above

Percent of counties (n=361)

86
75
60
52
43

35

35
33

19

13
2

Exhibit A32

Please indicate the contributions that partners have
made to science programming in your county.

Percent of counties (n=359)

Volunteers or mentors

Donation of facilities or space
Donation of materials or supplies
Funding

Help with participant recruitment
Curriculum

Transportation services for participants
Training for 4-H staff and/or volunteers
None of the above

Other

76
68
66
54
37
21
16
15

7

1
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Exhibit A33
Which of the following resources from your state office have you
used to support science programming in your county?

Percent of counties

(n=351)

Curricula developed by my state office or Land

Grant University 65

A state-operated website to access training and/or

professional development tools 62

| have consulted with staff at the state office 56
Marketing or promotional materials 43
Tools to find partners and funders 15
None of the above 10
Other 3

Exhibit A34
Which of the following resources provided by 4-H at the national level have you
used to support science programming in your county? (Select all that apply)

Percent of counties (n=351)

Curricula developed or supported by 4-H

at the national level &

Marketing or promotional materials 41

Training and/or professional development
tools (e.qg., scripted training guides, self- 27
guided training, etc.)

Organizational guidelines (e.g., how to

start a club) 24
None of the above 14
Tools to find partners and funders 9
| have consulted with national-level staff 6
Other 2
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Exhibit A35
How much of a challenge to building partnerships and securing resources for 4-H
Science programming in your county are each of the following?

Percent of counties (n=355)

Partnership challenges - -
Major Minor Not a

challenge challenge challenge

My county office lacks the staff necessary
to recruit partners and/or to sustain 46 39 15
partnerships

My county office lacks the staff necessary

44 41 15
to secure resources
I cannot find partners yvllllng to support 20 54 27
science programming in my county
I am unfamiliar with resources provided by
National 4-H Council 12 48 4l
| am unfamiliar with resources at my state 6 31 63

office
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4-H Science Logic Model

or opportunity:

- Unsolved
worldwide social
problems need to
be addressed by
science

-In the US, shortage
of scientists &
people
understanding
science

-- Under-
representation of
women and
minorities in science
careers

-Need a diverse
pool of trained
scientists to frame
and solve problems
& educate others.

-General population
inthe US

(& worldwide) lacks
basic understanding
of science methods
and content
(“science literacy”)

- Federal, state
and private
funds

-4-H
Infrastructure

-Land Grant Univ.

Support

- County
Extension
administrators
and agents,
program
coordinators, and
specialists

- Training
-Knowledge
-Collaborations
with external
researchers
-Collaborations

with science
industry leaders

f—‘r‘l"

-Select and develop 4-H
Science curricula

-Select and train volunteers

- Market 4-H Science to
increase interest,
participation

- Conduct non-formal
education (learning and

teaching, facilitated inquiry

and discovery)

- Facilitate question
formation and problem
solving through guided
activities

-Provide or supplement

math programming

-Teach youth about
academic and career
choices, requirement

Who we reach
(Participation):

- Extension administrators,
LGU and Extension faculty

and staff)

- Youth (grades 3-5, 6-8, 9-

12)

- Federal, state & private

funders
- Partners
- Public

- 4-H Science curricula

- New instructional
methods

- Trained staff and
volunteers

- Adult participants
engaged

- Youth participants
engaged

- Partners (Other
Federal agencies,
science museums,
youth organizations,
etc.) collaborating

- Marketing materials

- Evaluation materials

a change in
knowledge or the
participants learn:

Increased engagement in
science among youth

-Improved attitudes
toward science among
youth

-Increased awareness of
science among youth

-Improved science skills
(scientific methods) and
knowledge (content
areas) among youth

-Increased awareness of
opportunities to contribute
to society using science
skills.

- Increased
life skills

change in behavior or
the participants act
upon what they've
learned and:

-Youth apply
science learning to
contexts outside 4-H
(e.g., school classes,
science fairs,
invention contests,
etc.)

-Youth adopt and use
new methods or
improved

technology

- Youth demonstrate
use of life skills

- Youth express
interest/demonstrate
aspirations towards
science careers
(career fairs, job
shadowing, volunteer
work or internships)

--Youth raise
questions and
identify problems to
be addressed using
science

Situation Inputs Activities l:> Outputs Ij Outcomes
Knowledge Actions Conditions
Description of
challenge, problem, What we invest: What we do:: What we produce: Occurs when there is Occur when there is a| |Occur when a societal

condition is improved
due to a participant's
action taken in the
previous column.

L

-Increased number and
more diverse pool of
youth pursuing
education and careers
in science related fields.

- Increased and more
diverse pool of trained
teachers, educators,
scientists

-Increased science
literacy in general
population

- Increased innovation
addressing social
problems using science

1T

1T

—

ASSUMPTIONS — 4-H non-formal experientially based programming addresses science abilities,
concepts and content under guidance of trained (scientifically able) 4-H learning facilitator; 4-H

develops appropriate science abilities to emphasize in non-formal education; 4-H essential elements
create optimal youth development context for learning; 4-H reaches diverse population; and increased

awareness of science skills, content, and career possibilities increases engagement of youth in

science careers.

EXTERNAL FACTORS - Youth experience in schools including [with] science & mathematics,

No Child Left Behind (course content, testing, tutoring provided in school), changing landscape of schooals,
community and family influence (e.g., religious teaching on Creationism), population changes, immigration,
global economy and competition in science education and science pursuits.

Note: 4-H Science encompasses science, engineering, technology and applied math.

Updated November 1, 2010
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