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Development and testing of mobile technology
for community park improvements: validity and reliability
of the eCPAT application with youth
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Abstract
Creation of mobile technology environmental audit tools
can provide a more interactive way for youth to engage
with communities and facilitate participation in health
promotion efforts. This study describes the development
and validity and reliability testing of an electronic version
of the Community Park Audit Tool (eCPAT). eCPAT consists
of 149 items and incorporates a variety of technology
benefits. Criterion-related validity and inter-rater reliability
were evaluated using data from 52 youth across 47 parks
in Greenville County, SC. A large portion of items (>70 %)
demonstrated either fair or moderate to perfect validity
and reliability. All but six items demonstrated excellent
percent agreement. The eCPAT app is a user-friendly tool
that provides a comprehensive assessment of park
environments. Given the proliferation of smartphones,
tablets, and other electronic devices among both
adolescents and adults, the eCPAT app has potential to
be distributed and used widely for a variety of health
promotion purposes.
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Childhood obesity is a significant public health
issue with rates having doubled in children and
quadrupled in adolescents over the past three decades
[1]. This is particularly disconcerting because children
who are overweight are 70 % more likely to be
overweight or obese as adults putting them at
increased risk for numerous health concerns [2].
Physical activity (PA) can significantly reduce the risk
of childhood obesity and obesity-related chronic
diseases; however, youth PA declines with age [3–5].
Modifying the built environment of neighborhoods
and communities is recognized as a promising
solution to the population-level obesity crisis [6, 7].
In particular, parks are key venues for youth PA, given
their low cost and legislated ubiquity [8, 9]. A growing
body of evidence suggests that a variety of park
variables, especially the availability and condition of
features within parks (e.g., playgrounds, trails,
lighting, landscaping), are strongly related to their

use for PA [10–13]. Further, research suggests that
environmental improvements to parks, playgrounds,
and other community resources can promote
increased PA and other health outcomes among
children and adults [14, 15].
Creating healthy communities, including better

parks, will require the interest and participation of
multiple constituencies [16]. For several reasons,
youth can and should be an integral part of this change
process. For example, youth voices can be especially
powerful in influencing the priorities and decisions of
policymakers [17, 18], and engaging youth in
advocacy and community change efforts has critical
implications for the development of the youth
themselves and for the future of our public leadership

1Clinical and Digital Health Sciences,
College of Allied Health Sciences,
Augusta University, Augusta, GA,
USA
2Integrated Information Technology,
College of Hospitality, Retail, and
Sport Management,
University of South Carolina,
Columbia, SC, USA
3Health Promotion, Education, and
Behavior, Arnold School of Public
Health,
University of South Carolina,
Columbia, SC, USA
4Prevention Research Center, Arnold
School of Public Health,
University of South Carolina,
Columbia, SC, USA
5Exercise Science, Arnold School of
Public Health,
University of South Carolina,
Columbia, SC, USA
6Parks, Recreation, and Tourism,
School of Natural Resources,
University of Missouri, Columbia,
MO, USA
Correspondence to: G Besenyi
gbesenyi@gru.edu

Cite this as: TBM 2016;6:519–532
doi: 10.1007/s13142-016-0405-9

Implications
The eCPATapplication is valid and reliable for use
with youth populations.

Youth can make valuable contributions within
participatory action research processes for
community health promotion.

The eCPAT app is a useful tool that has potential to
be distributed and usedwidely by the general public.

The eCPAT app has potential to be incorporated
into Park Prescriptions or similar initiatives to
improve community awareness of park features and
attributes in an effort to increase park-based PA.

The eCPAT app can be adapted for use by local
planning officials to collect and make data-driven
decisions based on specific community needs.

The eCPAT app can assist with standardization
of aggregated nationwide parks and recreation
resource data.
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[17–19]. Indeed, Millstein and Sallis referred to youth
advocacy for obesity prevention as the next wave of
social change for health [20].
While promising, advocacy for policy, systems, and

environmental (PSE) change is an understudied and
underevaluated approach [21]. The process of improv-
ing neighborhoods and parks will take time, but pre-
paring today’s youth to be the future leaders of healthy
communities is a crucial first step [18]. Accomplishing
this will require finding ways to involve youth in PSE
change efforts in ways that are appealing and engaging
to them [18, 20]. One innovative technique involves
using established audit tools to evaluate the health-
promoting potential of community environments and
then to work with this data to develop, implement, and
evaluate a PSE action plan to create healthy commu-
nity changes [22, 23]. Specific to parks and recreation
resources, the Community Park Audit Tool (CPAT)
was designed to aid citizens and community groups in
planning and advocating for parks that promote PA,
prevent childhood obesity, and contribute to overall
healthy community design [24]. Originally, the CPAT
was developed andwidely used as a paper-pencil, user-
friendly tool that enables diverse community stake-
holders to quickly and reliably audit community parks
for their potential to promote PA. The CPAT contains
four sections: park information, access and surround-
ing neighborhood, park activity areas, and park qual-
ity and safety. It provides in-depth information regard-
ing the presence/absence of 14 park facilities and 25
amenities as well as park quality and safety character-
istics. When used in paper-pencil format among
adults, it has demonstrated strong content validity
and inter-rater reliability, with percent agreement for
the vast majority of the items in the tool between 80
and 90 % [24]. However, initial experiences conduct-
ing park and neighborhood audit workshops with
youth suggest that technology-based methods would
be considerably more engaging than current paper-
and-pencil tools [25]. Indeed, substantial research has
shown that youth are frequently the earlier adopters of
new technologies and that such technologies provide a
more interactive and hands-on way for youth to en-
gage with their local communities, thereby appealing
to youth who might not normally take a leadership
role in health promotion efforts [26–29]. Specifically,
research indicates multiple benefits of using technolo-
gy within youth participatory frameworks such as in-
creased self-efficacy [30], improved motivation [31],
enhanced voice in the community [32], heightened
communication with adults [33], promotion of equita-
ble power sharing [32, 34], and provision of political or
social agency [27, 31]. Technology can also improve
youth empowerment by combating common issues
with youth participation such as fighting apathy [31],
supporting reflective thought [35], improving self-
sufficiency [36], reducing anxiety [32], and increasing
civic engagement [32, 37]. A more complete review
of literature on the use of technology for youth
engagement in participatory processes can be found
elsewhere [38].

This study addresses several gaps in the literature
regarding youth, technology, and environmental audit
tools to date. First, despite the existence of several
types of observational environmental data collection
tools [39–41], few have been developed and tested
with diverse populations in mind, especially youth
[42]. For example, DeBate and colleagues [43] evalu-
ated the utility of the Physical Activity Resource
Assessment tool [44] to assess child PA intervention
environments and found that while useful, not all
child-related environmental issues were captured with
the tool. Additionally, they noted that the tool was
biased toward larger resources and undervalued small,
but safe locations for youth PA [43]. Similarly,
Kaczynski and colleagues [24] summarized existing
park audit tools and noted that few were youth-
oriented and those that did exist were less user-
friendly (i.e., longer completion time/length, more
complicated). Further, limited research has explored
the reliability and validity of environmental data col-
lection tools with community stakeholders [45, 46].
For example, Moudon and Lee [47] noted that many
tools designed for community stakeholder assessment
of walking and bicycling environments are typically
less detailed than those designed for research purposes
and many have not been assessed for reliability.
Moreover, while several researchers have developed
tools intended to audit environmental characteristics
that support youth PA [24, 48], the reliability and
validity of these tools have not been assessed with
youth populations. Finally, despite the benefits of tech-
nology for youth engagement in civic processes, to
date, none of the existing park audit tools are available
in an electronic format. The growing involvement of
youth in civic processes coupled with a lack of tools
validated among this population highlights the need
for further research efforts. Consequently, additional
development and testing of electronic data collection
tools for use by youth is warranted. Therefore, to
advance this research and practice agenda, the pur-
pose of this paper is to describe the development and
validity and reliability testing of an electronic version
of theCommunity Park Audit Tool (eCPAT) for use by
youth.

METHODS
eCPAT app development
Multiple iterative stages were used to comprehensive-
ly develop and test the eCPAT app. Initially, an exten-
sive literature review of youth, technology, and health
advocacy identified theoretical frameworks and key
methodologies for developing mobile applications to
engage youth in health promotion efforts [20, 26, 49,
50]. Specifically, the larger project combines theoreti-
cal underpinnings from Millstein and Sallis’ model of
youth empowerment and advocacy for obesity pre-
vention [20] with the Flicker and colleagues e-PAR
framework [26] to better understand how technology
contributes to how youth might be seen as valuable
resources that can create healthy social and
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environmental change in their communities. The com-
bination of these frameworks highlights the use of
technology as a format that in and of itself can increase
youth engagement in participatory action activities,
which in turn improves youth levels of empowerment
and advocacy for community change efforts.
Additionally, to aid operationalization of technology
characteristics that contribute to a youth’s experience
and engagement with our application, we based tech-
nology development and testing onO’Brien and Toms
model of user engagement [49]. This theoretical frame-
work summarizes four distinct stages of technology
engagement (point of engagement, engagement, dis-
engagement, and reengagement) and mobile applica-
tion attributes corresponding with each stage (e.g.,
interface aesthetics, sensory appeal, control, usability,
positive/negative affect). These attributes formed the
foundation of application development and capacity
testing and aided transdisciplinary interactions across
study personnel. To further inform application devel-
opment, key informant interviews (n=5) were con-
ductedwith academic and technology experts in youth
advocacy for obesity prevention, health information
technology, and technology within parks and recrea-
tion settings. Key informants commented on applica-
tion format, design, functionality, and preferred oper-
ating systems andmobile devices. As well, key inform-
ants offered advice regarding what should be consid-
ered important when designing an electronic tool that
is (1) focused on park-based PA, (2) user-friendly, and
(3) engaging to youth. Linking this information to
technical programming design, a team of health pro-
motion and computer science academics used
PhoneGap [51] (a cross-platform framework that
allows application design for both Android and iOS
platforms) to create the eCPAT application for use on
Android tablets. Technical application development
phases followed standard system design protocol and
included a system requirement analysis, software de-
sign, program coding, and unit alpha (capacity) testing
by computer programmers [52]. Concurrently, a
prel iminary Microsoft SQL database on a
web server at the University of South Carolina was
designed to house wireless data transfer from the
eCPAT app upon data submission. Upon application
and server design completion, a second round of ex-
tensive capacity field testing of both the eCPAT app
and wireless data transfer and storage was conducted.
Finally, the application was beta-tested with a small
cohort of youth to obtain feedback which was used to
improve and refine the application. The resulting
eCPAT app consisted of two main interface screens,
including a home page (Fig. 1a) with park auditing
instructions, icon legend, and login button, as well as
a single, scrolling data entry screen (Fig. 1b) of 149
items under four main headings (i .e. , Park
Information, Access and Neighborhood, Activity
Areas, Quality and Safety) that contained all items
from the original CPAT tool. The eCPAT app incor-
porated text instructions and definitions (e.g., a de-
scription of an activity area such as a splash pad) as

well as example pictures (e.g., photos of a splash pad)
directly into the data entry interface in an effort to
support tool validity. Answer validation (as indicated
by the green checkmarks; Fig. 1b) and wireless data
transfer were also included as a way to ensure com-
plete data collection and reduce data entry error. The
eCPAT app also included enhanced data collection
technology capabilities over the original CPAT. For
example, the eCPATapp integrated a camera function
that can take photos associated with items assessed to
be stored within the app and uploaded via Wi-Fi or
direct transfer. Photos can be used to provide supple-
mental explanation of audit items as well as aid a
variety of participatory action processes such as
PhotoVoice [53]. Additionally, using the global posi-
tioning system (GPS) within the device, the eCPAT
application can collect latitude and longitude coordi-
nates for all activity areas which can then be exported
into geographic information systems (GIS) software.
Technology features of the eCPAT app were designed
to enhance tool functionality and usability as well as
support tool reliability and validity which is the focus
of this study.

Study setting and data collection
Data for this study was collected in June 2014 in
Greenville County, SC, as part of the eCPAT Project,
a randomized control study exploring the use of tech-
nology to improve youth empowerment and advocacy
for community health promotion efforts. As part of the
larger project, 150 youth aged 11–18 years were
recruited through existing youth groups and programs
to garner a broad cross section of participants.
Recruitment methods included distribution of a re-
cruitment flyer through email and hard copies to
Greenville County schools, after school groups, and
parks and recreation programs, as well as a recruit-
ment booth at a local youth summer park program
event. Blocked randomization using a random num-
ber generator was used to allocate youth into one of
three study conditions that used the paper CPAT tool,
the eCPAT application, or a no-audit control group
ensuring similar group sizes (approximately 50 per
group). Additionally, after serving as the control
group, a subsample of youth completed park audits
using both the CPATand eCPAT formats. Data related
to technology and youth empowerment and engage-
ment as well as qualitative exploration of youth expe-
riences are addressed in separate manuscripts [38, 54].
This paper reports on validity and reliability data col-
lected from all youth who used the eCPATapplication
during the course of the larger project.
All youth participants completing park audits

attended an hour-long project meeting that included
a brief overview of the project and audit tool training
(30 min) that consisted of basic instructions, defini-
tions, and an app navigation demonstration. For ex-
ample, youth were shown how to rate items and take
pictures using the app as well as instructed on basic
observational audit protocol (e.g., be systematic, avoid
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taking photos of park visitors). As well, youth complet-
ed an on-site practice park audit at an adjacent park
(30 min). Youth were then randomly assigned two
parks each (paired with a different youth for each park)
and asked to complete their park audits independently.
Greenville County has a total of 103 parks that vary
with respect to size (0.1–293.2 acres), quality, features,
neighborhood composition, and geographic disper-
sion. A sample of 50 parks was chosen to represent a
diverse mix of park and neighborhood characteristics
while staying within a 30-mile radius from the City of
Greenville center to alleviate travel concerns (Fig. 2).
Youth were expected to obtain their own transporta-
tion to the park, but all park visits were coordinated
over the course of a week so youth could be super-
vised. Project staff were present at each park visit for
record keeping and safety/liability purposes and asked
to clarify only basic instructions given during training,
but not to provide answers to audit items.
Quantitative park audit data were captured in each

park by youth using the newly developed eCPAT
application on Google Nexus 10 tablets provided for
them. To examine the validity of youth’s ratings, dur-
ing the same timeframe, a trained researcher (the lead
author) completed a gold standard audit using the
eCPAT application in all study parks. All eCPAT park
audit data was transferred wirelessly to an encrypted

server for data analysis upon audit completion. Study
personnel explained details of the study, and written
parental consent and youth assent were obtained prior
to youth participation in the project. As a thank you for
completing all project tasks (pre- and post-surveys,
training workshop, two park visits lasting 30–60 min
each, and providing own transportation to parks),
youth received a $50 gift card for participating in the
study. This study occurred in collaboration with
Greenville County Parks, Recreation, and Tourism;
the City of Greenville Parks and Recreation
Department; and LiveWell Greenville and was ap-
proved by the Institutional Review Board (IRB) at
the University of South Carolina.

Analysis
To examine eCPAT tool validity and reliability, this
study utilized data from youth who conducted park
audits using the newly developed eCPAT application.
Cohen’s kappa [55] and percent agreement [56] statis-
tics were used to examine (i) criterion-related validity
when youth audits for a park were compared to those
of a gold standard researcher and (ii) inter-rater reli-
ability among paired youth eCPAT ratings of the same
park (note: youth were randomly chosen as the valid-
ity comparison for each park) [57, 58]. Both kappa and

Fig. 1 | eCPAT application screenshots
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percent agreement are valuable measures for environ-
mental audits because percent agreement statistics are
robust when there is little variability in features being
rated or ratings by auditors, while kappa statistics
account for chance agreement between raters [8, 59].
Further, it has been suggested that reporting the pro-
portion of agreement alongside kappa values could
help the reader understand possible prevalence or bias
effects in the data [60–62]. Validity and reliability rat-
ings were only calculated for items for which at least
three pairs of ratings were available across the sample
of parks [63]. Percent agreement statistics were
evaluated using the following established criteria:
75–100 %=excellent; 60–74 %=moderate; and less
than 60 %=poor [64]. Observed kappa statistics were
interpreted using guidelines provided by Landis and
Koch: 0.81–1.00=almost perfect to perfect agreement;

0.61–0.80 = substantial agreement; 0.41–0.60 =
moderate agreement; 0.21–0.40 = fair agreement;
and 0.00–0.20= slight or poor agreement [55].

RESULTS
Data from a total of 52 youth were used in the present
analyses. Youth participant characteristics are shown
in Table 1. Youth ranged from 11 to 18 years of age
(M=14.0, SD=1.6) and were fairly split between
middle and high school grades, with just over half
(58 %) in or starting high school. Themajority of youth
were female (63.5 %), white (63.5 %) or African
American (26.9%), and had a normal bodymass index
(BMI; 84.0 %). A large portion of youth indicated they
were meeting PA recommendations (84.3 %), and just

Fig. 2 | eCPAT project parks—Greenville County, SC

ORIGINAL RESEARCH

TBM page 523 of 532



over half of participants indicated they had visited a
park in the past 30 days (58.8 %). With respect to
technology, almost all youth had access to mobile
technology (98.0 %), and over half indicated high
levels of regular technology use (56.0 %).
Originally, a sample of 50 parks was selected for this

study. However, due to attrition, three parks lacked
paired validity ratings and four parks lacked paired
inter-rater reliability ratings. This resulted in a final
sample of 47 parks with validity ratings and 46 parks
with reliability ratings. Selected characteristics of the
47 parks are shown in Table 2. Parks ranged in size
from 0.3 to 36.7 acres (M=9.8, SD=10.0) and had a
diversity of features ranging from 1 to 26 activity areas
per park, with an average of almost 6 activity areas per
park (M=5.9, SD=4.1). Parks were geographically
dispersed across five park and recreation districts
throughout Greenville County, with just over half
(53.2 %) located in the City of Greenville. Parks were
located across neighborhoods (census block groups)
that were diverse with respect to household income
and racial composition. On average, park neighbor-
hoods had a mean household income of $44,900 and
were composed of an average of 40.6% racial minority
population.
The eCPAT application collected information re-

garding 149 distinct items, of which 18 items had an
insufficient number of ratings (i.e., fewer than three
pairs) for accurate validity or reliability to be deter-
mined [63]. Such items often consisted of infrequent or
less common park facilities such as fitness stations or

skate parks. Further, for 41 items, kappa statistics could
not be calculated or were inappropriate due to insuffi-
cient item variability (i.e., less than 10 % based on
trained researcher audits), in which case percent agree-
ment was used. This resulted in 90 items examined
using both Cohen’s kappa and percent agreement,
while the remaining 41 items were examined using
only percent agreement. Validity and reliability results
are shown in Table 3.With respect to criterion validity,
over 70 % of items demonstrated fair or moderate to
perfect validity. Specifically, kappa statistics between
the trained researcher and youth auditors demonstrat-
ed moderate to perfect kappas for 40.0 % of items, fair
validity for 32.2 % of items, and poor validity for
27.8 % of items. For the 41 items that explored validity
using only percent agreement between the trained
researcher and the youth auditor, all but two items
demonstrated excellent agreement exceeding 75 %,
with most items well above 90 %.
With respect to inter-rater reliability between youth

auditors, again over 70% of items demonstrated fair or
moderate to perfect reliability. Specifically, kappa anal-
ysis demonstrated moderate to perfect degree of reli-
ability for 41.1 % of the items, a fair degree of

Table 1 | Youth participant characteristics

Characteristic Number (%)

Total 52 (100.0)
Age
Middle school (12–13 years) 21 (42.0)
High school (14–18 years) 29 (58.0)

Gender
Male 19 (36.5)
Female 33 (63.5)

BMI
Underweight (<5 %) 3 (6.0)
Normal (5–84.99 %) 42 (84.0)
Overweight (85–94.99 %) 2 (4.0)
Obese (≥95 %) 3 (6.0)

Race
White 33 (63.5)
Black 14 (26.9)
Other 1 (1.9)
2 or more races 4 (7.7)

Physical activity
Meets PA recommendations 43 (84.3)

Park use
In the last 30 days 30 (58.8)

Mobile technology access
Access to mobile device 51 (98.0)

Mobile technology usage
High level of technology usage 28 (56.0)

Table 2 | Study park characteristics

Characteristic Number (%)

Total 47 (100.0)
Size (acres)
0–4.99 23 (48.9)
5–9.99 5 (10.6)
10–14.99 7 (14.9)
≥15 12 (25.5)

Activity areas per park
1–3 12 (25.5)
4–6 20 (42.5)
≥7 15 (32.0)

Location by district
City of Greenville Parks and Recreation 25 (53.2)
Greenville County Parks, Recreation,

and Tourism
14 (29.8)

City of Mauldin Parks and Recreation 4 (8.5)
City of Simpsonville Parks and

Recreation
3 (6.4)

City of Greer Parks and Recreation 1 (2.1)
Neighborhood median income (quartiles)a,b

Lowest 12 (25.5)
Second 12 (25.5)
Third 12 (25.5)
Fourth 11 (23.4)

Neighborhood minority population (%)b

0–24 20 (42.6)
25–49 11 (23.4)
50–74 7 (14.9)
75–100 9 (19.1)

a Income quartiles ($): 16,321–24,306; 24,307–43,095; 43,096–56,856;
56,857–112,500
b Neighborhood income and minority proportion are based on data from the
American Community Survey 5-year estimates (2008–2012) for block groups
containing park area
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reliability for 30.0 % of items, and poor reliability for
28.9 % of items. In the remaining 41 tool items ex-
plored only by percent agreement between the youth
auditors, all but four items demonstrated moderate to
excellent reliability exceeding 70 % agreement, with
most items well above 80 %.

DISCUSSION
Modifying park and neighborhood environments is a
promising strategy for improving community health
[6, 7]. A growing body of literature reveals that park
characteristics are important predictors of youth park-
based PA [11, 65]. Creation of a user-friendly electron-
ic park audit tool can provide a more interactive and
hands-on way for youth to engage with their local
communities and facilitate participation in park-
related health promotion and advocacy efforts [22,
23, 25]. However, understanding the ability of youth
to obtain valid and reliable information via technolo-
gy is an important first step in this process. This study
described the development and validity and reliability
testing of the eCPAT application for use by youth.
A large portion of the eCPAT items demonstrated

fair or moderate to perfect validity and reliability
demonstrated by Cohen’s kappa. As well, almost all
of the items assessed using percent agreement demon-
strated excellent validity and reliability. These findings
are similar to those of the original CPAT tool indicat-
ing strong inter-rater reliability when tested among a
diverse group of community stakeholders [24]. The
most consistently valid and reliable items assessed the
presence/absence of common activity areas (e.g., play-
grounds, baseball fields) and supporting park ameni-
ties (e.g., restrooms, drinking fountains). This finding
is not surprising as previous research has found that
environmental audits have greater accuracy and con-
sistency for items related to the presence or number of
park characteristics due to a reduced amount of
subjective influence on such ratings [24, 63].
Less than one third of eCPAT items demonstrated

poor validity or reliability with youth. Of the 25 items
that demonstrated poor validity, 40.0 % were subjec-
tive, 28.0 % were abstract or had a potentially difficult
definition, 20.0 % were hard to find or rare items,
8.0 % were temporal, and 4.0 % were undefined. Of
the 26 items that had poor reliability, 38.5 % were
subjective, 30.8 % were abstract or had a potentially
difficult definition, 19.2 % were hard to find or rare
items, 7.7 % were temporal, and 3.8 % were unde-
fined. A total of 11 items had both poor validity and
reliability, the majority of which were subjective.
Our findings are similar to previous environmental

audit tool validation studies, in which items that had
lower kappa or percent agreement scores tended to be
more subjective, difficult to find, temporal, or abstract
in nature [39–41]. Subjective items often required
youth to make decisions about the adequacy of dis-
tances (i.e., Does the playground have separation from
the road? Are there drinking fountains near activity
areas?). More detailed explanations of ambiguous
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spatial terms or use of specified distances could im-
prove the precision and accuracy of youth answers.
Likewise, some items may have been harder to find or
were considered rare in our dataset (i.e., contact or
program/event information on park signs, trail dis-
tance markers) or were problematic, especially in larg-
er parks. Reiteration of youth following basic audit tips
(found on the eCPAT home screen) such as driving,
walking, or biking around the entire park may aid
discovery of such items. Additionally, items that con-
sisted of abstract concepts (i.e., Are there lack of eyes
on the street?) were more difficult for youth to answer
accurately. While these items typically included addi-
tional cues (e.g., absence of people, no houses or store
fronts), the use of a subquestion within the item or
instructions (i.e., If you needed help, would someone
see/notice you?) might help youth to better under-
stand the concept being assessed. As well, for several
items, youth demonstrated a lack of consistency in
determining whether something was in Bgood con-
dition^. This result may have been due to the overall
lack of variability in condition among study parks
combined with the dichotomous nature of the answer
option (yes/no) that potentially encouraged a skewed
interpretation of what comprised good condition
(i.e., because most of the study park elements were in
good condition, youth may have noted very minor
differences as being in not good condition). On the
other hand, this result may have been indicative of an
insufficient operational definition of good condition
incorporated into the tool. Future versions of the
eCPAT could include an improved system for under-
standing such concepts, such as standardized relational
examples (e.g., guidelines as to what constitutes good/
not good conditions across any park) or a discussion of
how to interpret condition variability within defined
parameters (e.g., within a set of very good parks, x, y,
or z should constitute not good conditions). Finally,
beyond the aforementioned suggestions regarding im-
proving the validity and reliability of the eCPAT app,
enhanced integration of basic tips or reminders about
how to correctly conduct observational audits
(i.e., review all instructions and examples prior to
conducting an audit, direct observation of each item
required) within the app could generally improve
youth’s ability to assess park characteristics.
Strengths of this study include the use of an innova-

tive mobile technology data collection tool that incor-
porated answer validation and wireless data submis-
sion that ensured complete park audit data and reduc-
tion of data entry errors. Additional technology bene-
fits included improved usability, functionality, and the
integration of instructions, definitions, and example
pictures. As well, data for this study were collected
by a diverse group of youth aged 11–18 that were
sampled within the context of a larger randomized
study which improves generalizability of the tool’s
use among other youth populations. Likewise, this
study sampled a large number of parks in Greenville
County, SC, that represented a diverse mix of park
and neighborhood characteristics.

This study also had several limitations. For example,
while we employed a variety of recruitment methods,
youth study participants were largely white and phys-
ically active with a low BMI which may have biased
our sample. Future research should seek to specifically
target at risk youth for participation in such efforts. As
well, the majority of study youth had access to tech-
nology devices and over half had visited a park within
the last month. While all youth attended the same
1-h project meeting that included a brief tool training,
youth characteristics such as technology competency
or experience in parks could have influenced the va-
lidity or reliability of results. Further, although direc-
tions for how to appropriately answer all items were
included in the instruction and example photo features
of the application, data on whether or not youth
accessed these features were not captured in this study.
Future evaluation of the eCPAT app should include
collection and analysis of touch screen metrics and log
files to understand application features accessed to
compare against validity and reliability results to en-
sure that adequate interpretation and operationaliza-
tion is occurring. If warranted, future versions of the
eCPAT tool could incorporate more pronounced
reminders of instructional features to ensure their use
by youth auditors. It should also be noted that
while youth completed a total of three park audits
(one practice and two tests), there is potential for
reliability and validity to improve with use.
This study included cross-sectional data from only

one county in South Carolina. Despite our large sam-
ple of parks, for certain items within the eCPAT app,
there was insufficient variability across parks to ade-
quately calculate a kappa statistic. Further, certain
items (e.g., skate parks, splash pads) did not occur in
enough parks (or at all) which prevented collection of
an adequate number of pairs of ratings to conduct
reliability or validity analyses on those items [63].
Kappa statistics are also limited in their ability to
distinguish among various types and sources of agree-
ment, and they are influenced by prevalence and bias
making it difficult to compare results across studies or
populations [66]. Further, it is possible that kappa
statistics may be low even when there are high levels
of percent agreement [67]. As such, several researchers
note that reporting the proportion of agreement along-
side kappa values augments the understanding of
results and facilitates enhanced decision making re-
garding the quality of data [60, 61]. Finally, data for
our study was collected during daylight hours in June,
which may have influenced the variability of quality
and condition items as well as the overall ease of
accessing and auditing park environments. Future
studies should consider seasonal effects on results.

IMPLICATIONS
The results of this study have several implications for
practice, policy, and research. First, there is a growing
need for valid and reliable mobile technology tools for
use by youth within participatory action research
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[26, 68]. Our results demonstrated that using the
eCPAT app, youth are able to independently reach
similar conclusions regarding the availability, usability,
and condition of park characteristics that were compa-
rable to those of a trained researcher. Ensuring data
quality within participatory action research frame-
works is fundamental to understanding community
needs and developing environmental action plans
[69, 70]. This study serves as a critical step toward
validating an environmental audit tool in a largely
underrepresented youth population that contributes
significantly to the literature in this important field.
Further, as youth advocacy and participation in health
promotion projects have been identified as the next
wave of social change for health, the eCPAT tool
provides a valuable resource that has the potential to
civically engage youth and provide meaningful partic-
ipation in healthy community change and obesity pre-
vention efforts [20, 27, 71]. Second, given the prolifer-
ation of smartphones, tablets, and other electronic
devices among both adolescents and adults across the
USA [72], as well as within our study sample, the
eCPAT app has potential to be distributed and used
widely by youth as well as the general public on their
personal mobile devices. For example, the eCPATapp
could be utilized to crowdsource environmental park
data that could be uploaded in real time to a database
interface for others to access and benefit from.
Similarly, future practice or research efforts could in-
corporate eCPATapp data collection into initiatives to
link parks with the healthcare system, such as Park
Prescription efforts, to improve community awareness
of park features and attributes in an effort to increase
park-based PA and improve health [73, 74]. Finally,
adaptation of the eCPATapp for use by local planning
officials could allow agencies to collect and make
data-driven decisions based on specific community
needs, as well as assist with standardization of
aggregated nationwide parks and recreation resource
data (a priority identified by diverse agencies across
the USA) [75, 76].

CONCLUSION
This study was a part of a broader research project to
engage youth in becoming advocates for healthy com-
munity design and represents an important next step
in ongoing research about the role of technology in
youth empowerment for and engagement in health
promotion efforts. The eCPAT app is a youth-
oriented mobile technology application that provides
a comprehensive assessment of park environments.
Findings from this study will contribute to the final
version of the eCPATapp which will be released in the
near future for use by both youth and a variety of other
stakeholders (e.g., community members, park and rec-
reation professionals, healthcare providers). Future
dissemination of this research will integrate the
eCPAT app into youth-led, community-based partici-
patory research projects to advocate for and

implement positive park changes in an effort to
improve overall community health.
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