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Background: To better measure physical activ-
ity (PA) in outdoor environments, McKenzie
and colleagues developed the System for
Observing Play and Recreation in Communi-
ties (SOPARC). However, previous SOPARC
research has focused on adults, seniors, teens
and children. One avenue for extending this
work is to expand the child age group code to
capture important nuances that can influence
children’s PA and their environments. This
study reports on the reliability of a measure
designed to account for PA in parks among
children in different childhood age groups.
Methods: Three groups were developed: 0 to 5
years old (Young Children); 6 to 12 (Middle
Childhood) and 13 to 18 (Older Children)
based on Erikson’s stages of child develop-
ment. Data were obtained by direct observa-
tion in 3 neighborhood parks in Raleigh, NC
and 20 neighborhood parks in Durham, NC.
Results: Kappa coefficients showed high
agreement for all age group, gender, and PA
codes. For the 3 assessments, the results show
that the 3 age group category exhibit accept-
able reliability for measuring PA in parks
among children. Conclusions: The reliability
of measuring PA among children by segment-
ing children by 3 age groups was established.
This approach is recommended for future stud-
ies of PA among children in parks and other
outdoor environments.
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Increasing prevalence of childhood obesity and
overweight in the U.S. remains a significant public
health concern.!? The trends are particularly disturbing
because risk factors associated with obesity and over-
weight carryover to adulthood.? Preventive measures to
reduce childhood obesity target improving nutrition*>
and increasing opportunities for physical activity.®
Investigations of children’s and adolescent physical
activity in outdoor environments have increased as stud-
ies show that being outdoors is a consistent predictor of
children’s physical activity’ and that some elements of
outdoor settings where children are active are modifi-
able and subject to policy change.’-'° Moreover, several
studies have shown that access to parks, playgrounds,
and other community resources are associated with
increased physical activity among children and
adolescents.!!-14

Measurement of physical activity among children
and adolescents (children especially under 10y) is gen-
erally challenging because self-report measures of
physical activity exhibit questionable validity and reli-
ability activity levels'>!¢ and the number of individuals
in open environments can change frequently.!” Acceler-
ometers provide objective assessments of physical
activity, but do not capture the ecological context of
physical activity behaviors which is important for
understanding environmental correlates.!® Developing
and refining tools for measuring children’s and adoles-
cent’s physical activity are necessary to better under-
stand how environments contribute to physical activity.

Direct observation has emerged as an important
approach for measuring physical activity among chil-
dren.!5 Indeed, a recent important contribution to the
active living research field is the System for Observing
Physical Activity and Recreation in Communities
(SOPARC) developed by McKenzie and colleagues.
Several studies have used this measurement system or
the System for Observing Play and Leisure among
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Youth (SOPLAY) to assess PA in parks.'”2> The
SOPARC provides a systematic protocol for objective
measurement of physical activity in community parks.
SOPARC consists of periodic momentary scans of indi-
viduals and environmental features in predetermined
zones or target areas. The system requires trained
observers to code individual behavior into one of 3
activity levels (sedentary, walking, and vigorous) during
a brief left to right scan of the zone or target area. Sepa-
rate scans are made for males and females. The SOPARC
activity level categories have been validated for K-12
youth with heart rate monitors?® and by pedometers by
prior studies.?* In addition to activity levels and gender,
McKenzie et al coded perceived age (child, teen, adult,
senior), ethnicity/race (Latino, Black, White, Other),
and setting characteristics (presence of supervision,
equipment, and free play vs. organized activity).!”
Interobserver agreement across the various codes were
acceptable (98% overall percent agreement). The focus
of the current study is the code for perceived age. As
noted, increasing prevalence of childhood obesity'2 and
expanding evidence on the role of parks in contributing
to physical activity among children and adolescents!!-13
underscore the necessity of enhancing children and ado-
lescent physical activity measurement strategies.

McKenzie et al noted that one limitation of the cur-
rent SOPARC protocol was not being able to tie the
momentary scans to either race or age.!” Specifically,
they observed that there is a limit to the number of vari-
ables observers can record simultaneously during a
scan. Data can be tied to race/ethnicity, gender and age.
However, it is unfeasible to include all variables at once.
As a result, alternative protocols must be employed. For
studies focused on children and adolescent activity in
parks, one alternative is to attempt to capture different
developmental stages within childhood and adolescence
and treating adults under the SOPARC contextual codes.
Representing different developmental stages in
SOPARC is important given the different developmen-
tal issues children face. Grouping children and adoles-
cents into 1 age category?! or 2 (eg, child and teen)!” can
potentially obscure nuances reflective of how different
age groups use outdoor environments. The transition
from childhood to early adulthood brings about numer-
ous psycho-social, and physiological changes and a
marked decline in physical activity.?

This study reports an assessment of a measure
designed to account for PA in parks among children in
different childhood age groups. Three groups were
developed: O to 5 years old (Young Children); 6 to 12
(Middle Childhood) and 13 to 18 (Older Children).
These categories were based on Erikson’s stages of
child development.? The first category (young children)
combined Erikson’s first 3 stages of psychosocial devel-
opment (birth to 18 months [trust vs mistrust], 18
months to 3 years [autonomy vs shame/doubt], 4 to 5
years [initiative vs guilt]). The second category (middle
childhood) focused on Erikson’s fourth stages of psy-
chosocial development (6 to 12 years) the industry vs

inferiority stage. The final category (older children)
focused on Erikson’s fifth stage of psychosocial devel-
opment (13 to 18)—the identity vs role confusion stage.
National surveillance efforts such as the NHANES?
classifies children based on the following categories (2
to 5 years; 6 to 11 years; 12 to 19 years). Because our
measure focuses on children’s use of neighborhood
parks, age categories tied to Erikson’s model seemed
appropriate.

Methods

As noted earlier, the SOPARC offers important advan-
tages in measuring PA among children in outdoor set-
tings. This study assesses a modification of the age
group code to reflect different developmental stages.

SOPARC Training

Research staff completed 2 days of SOPARC training.
Staff spent the morning of the first day learning the back-
ground and significance of the study. Staff were intro-
duced to observational measurement techniques, and
practiced SOPARC observational techniques in a class-
room environment with examples drawn from the
SOPARC training video?” and in a nearby park. To dif-
ferentiate between children at the 3 developmental stages,
the SOPARC age group code was modified. Thus, obser-
vation codes accounted for age (young child, middle
child, older child), gender, and activity levels (sedentary,
walking, and vigorous). The observation codes for differ-
ent age groups were introduced after research staff were
able to recognize and code SOPARC PA levels.

Median height and weight statistics of different
child age groups were presented' with a particular
emphasis on cut off points of different age groups relat-
ing to this study.?® This was followed by a presentation
focused on age-related biological and social characteris-
tics to help observers identify age groups of children in
parks. The following physical characteristics were high-
lighted to help observers discern between the 3 different
age categories: Presence of adult teeth (particularly in
distinguishing between 2 younger age groups); facial
hair and pubic development (to identify between 6 to 12
age group and 13 to 18 year old age group); an examina-
tion of a child’s motor skill development (particularly in
distinguishing differences between 2 younger age
groups); and finally examining a peer group (if one was
present) and making an informed judgment of age. All
of these factors were considered in addition to the aver-
age height and weight CDC statistics presented.

Fifty-four photographs of children playing were dis-
played in a PowerPoint presentation followed by a discus-
sion and group assessment on identifying the age cate-
gory (young, middle, older) of children in the photographs.
Staff were encouraged to refer to the CDC data along
with identifying features to make an informed judgment
about the age of children. Detail on the presentation used
in the training or the training is available from the authors.



In the afternoon on day 1, SOPARC training
occurred in a local public park. Pairs of observers
received additional instruction on the SOPARC proto-
col with adapted SOPARC coding sheets (see Figure
1). Basemaps of the park were prepared in advance
outlining park zones (the observation target area). Pairs
of observers walked the area of the park with the base-
maps and discussed the boundaries of the zones. Fol-
lowing the SOPARC protocol, each pair of observers
collected data on the physical activity of the children,
the age category of the child, and the gender of the
child, as well as contextual data in each zone (eg, activ-
ity code, number of adults, shade, etc.). All observers
were debriefed after each round of practice to identify
problems or concerns. After the first day of training
was completed, minor adjustments to the protocol
were made. These included: increasing the number of
activity codes, adding an equipment/no equipment
code and adding a code related to adult/caregiver pres-
ent. None of the changes to the protocol related to the
age classification.

A second day of practice occurred at 2 other parks.
The practice parks were chosen because they were simi-
lar in size to the study’s largest parks with multiple
zones. Furthermore each practice park contained facets
that observers would encounter in the study parks (eg,
ball fields, open spaces, paths, basketball courts, play-
grounds with both stand alone play equipment and con-
tinuous play structures).

Date: Park Mame: Observer:
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Data Collection

Data for this analysis were obtained from direct obser-
vations in 3 neighborhood parks in Raleigh and 20 in
Durham, NC (see Table 1 for a detailed list of all parks
used in the study). Observers recorded PA in predeter-
mined zones between 10 AM to 2 PM and between 3
PM and 7 PM for 2 separate weeks using SOPARC.!”
Data were collected on 2 randomly selected weekdays
and 2 weekend days. The SOPARC observation proto-
col required observers to conduct the first and last
observations in each park in pairs for interobserver
agreement assessment. For the present analysis, data
from a practice round and Weeks 1, 4, 5, 7, and 8 of the
8-week study are reported.

Data Analysis

All statistical analysis was conducted in Microsoft
Excel using the pivot table procedure to generate Kappa
statistics (see Appendix 1 for steps). Weighted kappa’s
were reported to account for the number of observations
each team of observers performed. Kappa statistics are
reported for agreement by age group and gender by
physical activity codes. Kappa statistics across weeks
ranged from -0.03 to 1.00, while observer agreement
ranged from 89.0 to 100% (see Table 2). The Cohen’s
kappa statistic is generally considered to be a conserva-
tive measure because it considers the degree to which
agreement is due to chance.? A limitation of the kappa
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Figure 1 — Modified System for Observing Play and Recreation in Communities (SOPARC) observation form.
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Table 1 Description of Study Parks and Activity Zones
Number

Park name Acreage of zones Type of zones

Pullen Park (practice) 42.0 6 Playgrounds, picnic shelter, tennis courts, open space, walkway/trail

Jaycee Park (practice) 24.9 9 Playgrounds, baseball field, tennis courts, multipurpose field, picnic
shelter, open space, trail, volleyball courts

Laurel Hills (practice) 48.2 9 Playground, basketball courts, picnic areas, soccer fields, baseball
fields

Belmont 0.5 1 Playground, picnic shelter, open space

Indian Trail 8.4 Playground, picnic shelter, open space, exercise stations, trails

Oval Drive 3.7 Playground, picnic shelter, open space, baseball fields, basketball
courts, tennis courts, seating area

Crest Street 6.9 9 Playground, trails, open space, baseball fields, basketball courts,
picnic shelter

Duke 15.9 11 Playground, trails, open space, baseball fields, soccer field, picnic
shelter, outdoor handball courts

Bay-Hargrove 0.9 2 Playground, picnic area

Old North Durham 3.6 Playground, open space, soccer field, picnic shelter

Sherwood 15.8 8 Playground, picnic shelter, open space, baseball fields, basketball
courts, tennis courts, trails

Burch Avenue 1.0 1 Playground

East End 8.3 14 Playground, sprayground, picnic shelter, open space, baseball fields,
basketball courts, tennis courts, trails, swings

East Durham 9.5 7 Playground, picnic shelter, open space, baseball fields, basketball
courts, trails

Long Meadow 9.6 11 Playground, picnic shelter, open space, baseball fields, basketball
courts, trails, pool/waterslide

Wrightwood 14.0 5 Playground, picnic shelter, open space, baseball fields, seating areas

Lyon 9.8 8 Playground, picnic shelter, open space, baseball fields, seating areas,
basketball courts, trails

Forest Hills 45.8 15 Playground, picnic shelter, open space, swimming pool, seating areas,
trails, tennis courts

Hillside 14.8 9 Playground, picnic shelter, open space, baseball fields, seating areas,
basketball courts, trails, amphitheater, sprayground, swimming pool

Rockwood 10.0 6 Playground, picnic shelter, open space, basketball courts, trails

White Oak 1.2 3 Playground, open space, basketball courts

Trinity 0.7 5 Playground, open space, picnic area, trails

Elmira Avenue 12.1 6 Playground, picnic shelter, open space, baseball fields, basketball

courts, tennis courts

statistic is that if there is no variability in the observa-
tions, the weighted kappa is unable to yield a meaning-
ful test statistic (see older female vigorous in the train-
ing week as an example). Although, percent agreement
does not account for agreement due to chance, in those
cases it appears that reporting percent agreement would
be more appropriate. Thus, percent agreement was also
reported. Similar to previous studies this reporting pro-
cedure has merit.?

Results

A total of 2145 children were observed during the weeks
covered by this analysis. Results showed that adequate
reliability was observed for PA codes using the 3 age
groups (see Table 2). The training week reliability data
were collected by 5 teams of observers with 127 paired
independent and simultaneous observations. A total of
276 children were observed. Kappas for young, female



Table 2 Cohen’s Kappa Coefficients and % Observer Agreement by Age Group, Gender, and PA

code
Gender, Kappa Coefficients and (% Observer Agreement)
child
age,
and Training Week 1 Week 4 Week 5 Week 7 Week8
activity (127 paired (130 paired (152 paired (117 paired (120 paired (75 paired
level observations) observations) observations) observations) observations) observations)
Female, 0.67 0.57 0.66 0.56 0.80 0.81
YC, S (93.7) (96.2) (98.7) (94.0) (97.5) (97.3)
Female, 0.26 0.38 0.74 0.15 0.59 0.00
YC W 92.1) (95.4) (98.7) (92.3) (98.3) (98.7)
Female, 0.56 0.00 1.00 ~0.01 0.66 0.00
YCV (93.7) (99.2) (100) (98.3) (99.2) (98.7)
Male, 0.63 0.39 0.80 0.84 0.79 0.49
YG,S (96.1) 97.7) (98.7) (98.3) (98.3) (97.3)
Male, 0.77 071 0.80 0.59 0.56 0.66
YC W (96.1) (98.5) (98.7) (98.3) (97.5) (98.7)
Male, 0.65 1.00 0.80 0.24 0.80 1.00
YGVv (96.9) (100) (99.3) (97.4) (99.2) (100)
Female, 0.68 0.00 0.66 0.81 0.95 0.87
MC, S (92.9) (99.2) (97.4) (98.3) (99.2) (98.7)
Female, 0.44 0.49 0.63 0.66 1.00 0.00
MC, W (89.0) 97.7) (97.4) (98.3) (100) (98.7)
Female, 0.49 0.66 0.63 0.00 1.00 —
MC, vV (91.3) (99.2) (97.4) (98.3) (100) (100)
Male, 0.55 1.00 0.65 0.59 0.75 0.90
MC, S (89.0) (100) (97.4) (96.6) (96.7) (98.7)
Male, 0.60 — 0.66 0.66 0.87 0.66
MC, W (91.3) (100) (96.7) (99.2) (98.3) (98.7)
Male, 0.51 0.00 0.93 0.49 0.56 —
MC, v (94.5) (99.2) (99.3) (98.3) (97.5) (100)
Female, 0.55 — 0.66 0.66 0.66 1.00
0C, s (96.9) (100) (99.3) (99.2) (99.2) (100)
Female, 0.43 — 0.89 — 1.00 —
oC, W (96.1) (100) (99.3) (100) (100) (100)
Female, — — 1.00 — 0.00 —
oc.v (100) (100) (100) (100) (99.2) (100)
Male, 0.68 — 0.50 0.83 0.66 0.00
oC. S (94.5) (100) (99.3) (99.2) (99.2) (98.7)
Male, 0.66 — — 0.62 0.66 ~0.03
oC, W (93.7) (100) (100) (97.4) (99.2) (93.3)
Male, 0.83 — 0.66 0.80 — 0.00
oc.v (97.7) (100) (99.3) (99.2) (100) (98.7)

Abbreviations: YC, young child; MC, middle child; OC, older child; S, sedentary PA; W, walking/moderately active PA; V, vigorous PA.
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children were 0.67 for sedentary PA, 0.26 for walking,
and 0.56 for vigorous PA. For middle age group females,
kappas were 0.68 for sedentary PA, 0.44 for walking,
and 0.49 for vigorous. For older female children, kappas
were 0.55 for sedentary PA, 0.43 for walking, and no
kappa was recorded for vigorous PA. Among young
male children, kappas for sedentary PA, walking, and
vigorous PA were 0.63, 0.77, 0.65. For middle age
group male children, kappas were 0.55 for sedentary
PA, 0.60 for walking, and 0.51 vigorous PA. For older
age male children, kappas were 0.68 for sedentary PA,
0.66 for walking, and 0.83 vigorous PA.

Week 1 reliability data were collected by 5 teams of
observers with 130 paired independent and simultane-
ous observations. A total of 645 children were observed
overall. Kappas for young, female children were 0.57
for sedentary PA, 0.38 for walking, and 0.0 for vigorous
PA. For middle age group females, kappas were 0.00 for
sedentary PA, 0.49 for walking, and 0.66 for vigorous.
No kappas were able to be recorded for older male or
female children during this week.

The third set of reliability data (week 4) was col-
lected by 5 teams of observers in 152 paired observa-
tions. A total of 284 children were observed overall.
Kappa coefficients for young, female children were
0.66, 0.74, and 1.0 for sedentary PA, walking, and vig-
orous PA respectively. For middle age group female
children, kappas were 0.66, 0.63, and 0.63 for sedentary
PA, walking, and vigorous PA respectively. For older
female children (adolescents), kappas for sedentary,
walking and vigorous PA levels were 0.66, 0.89, and 1.0
respectively. For young male children, kappas were 0.80
across sedentary PA, walking, and vigorous PA. For
middle male children, kappas were 0.65, 0.66, and 0.93
for sedentary PA, walking, and vigorous PA respec-
tively. Kappas for older male children (adolescents)
activity levels were 0.50 (sedentary), unable to report
(walking) and 0.66 (vigorous).

Week 5 data are based on 117 paired observations.
Three hundred thirty-five children were observed for the
overall week. For young females, kappa coefficients
were 0.56, 0.15, and -0.01 for sedentary, walking, and
vigorous PA. For young males, kappas were 0.84, 0.59,
and 0.24 for sedentary, walking, and vigorous PA. For
middle age group females, kappas were 0.81, 0.66, and
0.00 for sedentary, walking, and vigorous PA. For
middle age group males, kappas were 0.59, 0.66, and
0.49 for sedentary, walking, and vigorous PA. For older
female children (adolescents), kappas were 0.66 (seden-
tary) and unable to report (walking and vigorous).
Kappas for older male children (adolescents) activity
levels were 0.83 (sedentary), 0.62 (walking) and 0.80
(vigorous).

Week 7 reliability data are based on 120 paired
observations. A total of 321 children were observed
overall. Kappa coefficients for young female were 0.80,
0.59, and 0.66 for sedentary, walking and vigorous PA
respectively. For young male children the coefficients

were 0.79, 0.56, and 0.80 for sedentary, walking and
vigorous PA. Within the female middle age group, coef-
ficients were 0.95 (sedentary), and 1.0 (walking and
vigorous PA). Within the male middle age group, coef-
ficients were 0.75 (sedentary), 0.87 (walking) and 0.56
(vigorous PA). For older female children, kappas were
0.66 (sedentary), 1.00 (walking) and 0.00 (vigorous).
Kappas for older male children’s activity levels were
0.66 (sedentary and walking), and unable to report
(vigorous).

The final set of reliability data (Week 8) is based on
75 paired observations. A total of 284 children were
observed overall. Kappas for young female children
were 0.81 for sedentary PA, and 0.00 for both walking,
and vigorous PA levels. For observations of middle age
group female children, kappas were 0.87, 0.00, and
unable to report. For older female children, kappas were
1.0 for sedentary and unable to report for walking and
vigorous categories. For young male children, kappas
ranged were 0.49, 0.66, and 1.00 for the sedentary,
walking and vigorous PA categories. For observations
of middle age group male children, kappas were 0.90,
0.66, and unable to report across the PA levels. For older
males, kappas were 0.00, -0.03, and 0.00.

For these assessments, the results show that the 3
age group category exhibited adequate reliability for
measuring PA in parks. Standards for Cohen’s Kappa
recommend: < 0 = poor agreement, 0 to 0.2 = slight
agreement, 0.40 to 0.59 = moderate agreement, 0.60 to
0.79 as substantial, and 0.80 outstanding agreement.3°
However, recent simulations of the behavior of kappa
have resulted in alternate interpretations of the kappa
statistic. They suggest the following interpretations: < 0
= poor agreement, 0 to 0.2 = fair agreement, 0.20 to 0.45
= moderate agreement, 0.45 to 0.75 = substantial agree-
ment, 0.75 to 1.0 outstanding agreement.3! Furthermore,
interrater agreement appeared to improve over succes-
sive weeks. However, the observed kappas are consis-
tent with reliabilities observed in the training data based
on larger numbers of children.

Discussion and Conclusions

The prevalence of overweight and obesity among chil-
dren and adolescents is an important public health con-
cern. Because parks can promote PA among children'!-14
there is a need to develop and refine strategies to assess
children and adolescent PA in parks and recreation
areas. Observational methods are particularly suited for
measuring PA among children in public parks and
accounting for environmental contexts related to PA.!>:16
To better understand how environments influence PA
among children, alternative methods are needed to
reflect different developmental stages of childhood and
adolescence. The results of this study showed that the
modification of the age code in SOPARC to reflect 3
developmental stages reliably measures PA among chil-
dren and adolescents in parks.



Several studies have employed the SOPARC or
SOPLAY to assess PA in parks'7-2? and report adequate
reliabilities. These studies contribute to a growing body
of evidence on the ability of direct observation to docu-
ment the capacity of parks and outdoor settings to con-
tribute to PA. For future studies focusing on children
and adolescents in parks and other outdoor environ-
ments, we recommend use of 3 age categories. Future
studies employing this approach would be better able to
inform and evaluate interventions to increase children’s
PA through parks, playgrounds, and school settings.

Recognition of distinct stages of development holds
important implications for physical activity research.
Studies have shown that both younger children, and
girls in particular, have less freedom and autonomy to
play in public spaces compared with older children and
boys.3>3* Research also indicates that adolescence
brings about increased independent travel and mobility
and less parental supervision affecting young children.!?
Finally, although there are few longitudinal studies
showing specific age breakpoints, PA is known to dra-
matically decline in adolescence®>3¢ and participation in
youth sports declines significantly during middle school
years.>’

Using measures that reflect differences in age
groups can provide more specific and valuable insight
into the ways younger children and adolescents differ in
their use of public parks, playgrounds, and other play
spaces. For example, in their study of children’s free
play Veitch et al point to the lack of empirical evidence
focused on the location and activity of children in out-
door settings.?3° Understanding how specific age
groups among children use outdoor spaces would
inform the design of environments particularly as chil-
dren’s active free play outside of school has not been
extensively examined.?

Recent longitudinal research examining physical
activity behavior of children over a 5-year period
showed that vigorous physical activity decreases at spe-
cific ages (most notably between 11 to 12 and 15 to 16
years).3040 Therefore it appears that examining the
physical activity patterns of children within particular
age groups is critical particularly in light of the evidence
pointing to an increase in physical inactivity during spe-
cific years. Learning more about what outdoor environ-
ments can stimulate adolescents to be more physically
active may provide important insight into designing
park environments to increase their LTPA. The delinea-
tion between the SOPARC child age group codes
reported in this study providing some evidence to facili-
tate this understanding.

Although incorporating different age classifications
within the SOPARC protocol showed promise, several
limitations should be mentioned. First, although the age
categories were based on Erickson’s developmental
stages, there was no check on the validity of the age
group measure. The high reliabilities show that the
observers performed well in consistently discriminating
between the 3 categories. However, we do not have evi-
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dence on the accuracy of the measures. One suggestion
for future studies employing this adapted approach
would be for observers to spend time in local schools
observing children in different grades of interest. This
would allow observers to have more experience identi-
fying different age groups and recognize variation in
height and weight among different ethnic/racial popula-
tions.?® Another system could entail a triad of 2 observ-
ers and a go-between plus an additional observer-ques-
tioner near the target child. Periodic validation checks
would be made based on the following protocol: 2
observers notify the go-between of the target child/chil-
dren just coded for age; the go-between relays which
children were assessed to the observer-questioner near
the children via walkie-talkie. The observer-questioner
could approach the child or an adult caregiver and after
briefly explaining why the age datum is needed, gathers
the information, which could be later checked against
the codes.

A second limitation was low usage for some parks
resulting in low numbers of children being observed.
This potentially inflates reliabilities in such cases. We
were particularly challenged by the low number of older
children (13-18yrs). However, this underscores the
rationale of our analysis. Refinements in the age group
allow researchers to discern which specific age group of
children use parks more regularly. Despite these limita-
tions we feel that this study further demonstrates the
viability of using SOPARC methodology in assessing
physical activity in open outdoor environments. This
study’s contribution is that it further delineates child age
groupings providing a useful addition in assessing the
activity environments of children and adolescents.

Acknowledgments

This research was funded by Active Living Research, The
Robert Wood Johnson Foundation. The authors would like to
thank Ben Hickerson, Timia Thompson, Kashif Norville,
Orcun Kepez, Gary Keuber, Kevin Laven, Niambi Hall-
Campbell and Bob Massengale for help in conducting this
study.

References

1. Ogden CL, Carroll MD, Curtin LR, McDowell MA,
Tabak CJ, Flegal KM. Prevalence of overweight
and obesity in the United States, 1999-2004. JAMA.
2006;295:1549-1555.

2. Ogden CL, Carroll MD, Flegal KM. High body mass
index for age among US children and adolescents, 2003—
2006. JAMA. 2008;299:2401-2405.

3. Deckelbaum RJ, Williams CL. Childhood obesity: the
health issue. Obes Res. 2001;9:2395-243S.

4. Caroli M, Lagravinese D. Prevention of obesity. Nutr
Res. 2002;22:221-226.

5. Kipke MD, Iverson E, Moore D, et al. Food and park envi-
ronments: neighborhood-level risks for childhood obesity
in East Los Angeles. J Adolesc Health. 2007;40:325-333.



706

11.

13.

14.

18.

19.

20.

21.

22.

Bocarro et al

Baranowski T, Mendlein J, Resnicow K, Frank E, Cullen
KW, Baranowski J. Physical activity and nutrition in
children and youth: an overview of obesity prevention.
Prev Med. 2000;31:S1-S10.

Sallis JF, Prochaska JJ, Taylor WC. A review of cor-
relates of physical activity of children and adolescents.
Med Sci Sports Exerc. 2000;32:963-975.

Humpel N, Owen N, Leslie E. Environmental factors
associated with adults’ participation in physical activity -
A review. Am J Prev Med. 2002;22:188-199.

Owen N, Leslie E, Salmon J, Fotheringham MJ. Environ-
mental determinants of physical activity and sedentary
behavior. Exerc Sport Sci Rev. 2000;28:153—-158.

Sallis JF, Bauman A, Pratt M. Environmental and policy
interventions to promote physical activity. Am J Prev
Med. 1998;15:379-397.

Cohen DA, Ashwood JS, Scott MM, et al. Public parks
and physical activity among adolescent girls. Pediatrics.
2006;118:¢1381-e1389.

Gordon-Larsen P, Nelson MC, Page P, Popkin BM.
Inequality in the built environment underlies key health
disparities in physical activity and obesity. Pediatrics.
2006;117:417-424.

Hoefer WR, McKenzie TL, Sallis JF, Marshall SJ,
Conway TL. Parental provision of transportation for ado-
lescent physical activity. Am J Prev Med. 2001;21:48-51.
Sallis JF, Johnson MF, Calfas KJ, Caparosa S, Nichols
JF. Assessing perceived physical environment variables
that may influence physical activity. Res Q Exerc Sport.
1997;68:345-351.

McKenzie TL. The Use of Direct Observation to Assess
Physical Activity. In: Welk G, ed. Physical activity
assessments for health-related research. Champaign, IL:
Human Kinetics; 2002:179-195.

Sallis JF, Owen N. Physical activity & behavioral medi-
cine. Thousand Oaks, CA: Sage Publications; 1999.
McKenzie T, Cohen D, Sehgal A, Williamson S, Goli-
nelli D. System for observing play and recreation in com-
munities (SOPARC): reliability and feasibility measures.
J Phys Act Health. 2006;3:S208-S22.

McKenzie TL, Marshall SJ, Sallis JE, Conway TL.
Leisure-time physical activity in school environments:
an observational study using SOPLAY. Prev Med.
2000;30:70-717.

Cohen DA, McKenzie TL, Sehgal A, Williamson S, Goli-
nelli D, Lurie N. How do parks contribute to physical
activity? Am J Public Health. 2007;97:509-514.

Floyd MF, Spengler JO, Maddock JE, Gobster PH, Suau
L. Environmental and social correlates of physical activ-
ity in neighborhood parks: An observational study in
Tampa and Chicago. Leis Sci. 2008;30(4):360-375.
Floyd MF, Spengler JO, Maddock JE, Gobster PH, Suau
LJ. Park-based physical activity in diverse communities
of two U.S. cities: an observational study. Am J Prev
Med. 2008;34:299-305.

Farley TA, Meriwether RA, Baker ET, Rice JC, Webber
LS. Where do the children play? The influence of play-
ground equipment on physical activity of children in free
play. J Phys Act Health. 2008;5:319-331.

23.

24.

25.

26.

217.

28.

29.

30.

31.

32.

33.

34.

35.

36.

37.

38.

39.

40.

McKenzie TL, Sallis JF, Nader PR, et al. BEACHES—an
observational system for assessing children’s eating and
physical activity behaviors and associated events. J Appl
Behav Anal. 1991;24:141-151.

Rowe P, van der Mars H, Schuldheisz J, Fox S. Measur-
ing students’ physical activity levels: validating SOFIT
for use with high-school students. J Teach Phys Educ.
2004;23:235-251.

Gyurcesik NC, Spink KS, Bray SR, Chad K, Kwan M. An
ecologically based examination of barriers to physical
activity in students from grade seven through first-year
university. J Adolesc Health. 2006;38:704—711.

Erikson EH. Childhood and society. New York: W.W.
Norton & Company; 1985.

McKenzie T. Systematic observation: SOPLAY/SOPARC
introduction, practice, and assessment (DVD). San
Diego: San Diego State University; 2005.

Centers for Disease Control. Clinical Growth Charts, vol.
2007.

Benjamin SE, Neelon B, Ball SC, Bangdiwala SI,
Ammerman AS, Ward DS. Reliability and validity of a
nutrition and physical activity environmental self-assess-
ment for child care. Int J Behav Nutr Phys Act. 2007;4:10.
Landis JR, Koch GG. The measurement of observer agree-
ment for categorical data. Biometrics. 1977;33:159-174.
Munoz SR, Bangdiwala SI. Interpretation of Kappa
and B statistics measures of agreement. J Appl Stat.
1997;24:105-111.

Hillman M. One false move....An overview of the find-
ings and the issues they raise. In: Hillman M, ed. Chil-
dren, transport and the quality of life. London: London
Policy Institute; 1993:7-18.

Moore R. Childhood’s domain: play and place in child
development. London: Croom Helm; 1986.

Prezza M, Pacilli MG. Current fear of crime, sense of
community, and loneliness in Italian adolescents: the
role of autonomous mobility and play during childhood.
J Community Psychol. 2007;35:151-170.

Kimm SYS, Glynn NW, Kriska AM, et al. Longitudinal
changes in physical activity in a biracial cohort during
adolescence. Med Sci Sports Exerc. 2000;32:1445-1454.
Brodersen NH, Steptoe A, Boniface DR, Wardle J.
Trends in physical activity and sedentary behavior in
adolescence: Ethnic and socioeconomic differences. Br
J Sports Med. 2007;41:140-144.

Hedstrom R, Gould D. Research in youth sports: Critical
issues status., vol. 2007, 2004.

Veitch J, Bagley S, Ball K, Salmon J. Where do children
usually play? A qualitative study of parents’ perceptions
of influences on children’s active free-play. Health Place.
2006;12:383-393.

Ball K, Timperio A, Crawford D. Understanding envi-
ronmental influences on nutrition and physical activity
behaviors: where should we look and what should we
count? Int J Behav Nutr Phys Act. 2006;3:33.

Brodersen NH, Steptoe A, Williamson S, Sociodemographic
JW. Developmental, environmental, and psychological corre-
lates of physical activity and sedentary behavior at age 11 to
12. American Journal of Behavioral Medicine. 2005;29:2—11.



Appendix

Microsoft Excel was used to generate Kappa’s statistics
for the independent observations in the Active Living
Data. There are 2 major sections in the procedure. The
first was preparation of the data in a format required for
pivot tables. The second was the customization of the
pivot table itself.

Section 1—Data Preparation

An Excel macro was recorded to perform many of the
repetitive steps in the data preparation section, as the
steps were the same for each set of observations of a
given factor.

e Copy the Observer and Observer2 name fields
directly in front of the field containing the observa-
tion results for Observer.

Delete all extraneous data fields in the input Active
Living Data spreadsheet. Only a small subset of the
fields was required for Kappa generation.

e Sort the resulting spreadsheet in ascending order
based on the first 3 remaining fields (Park Name,
Park Zone, Facility).

Inspect the sorted spreadsheet and remove all line
entries that do not have an adjacent entry with the
same Park Name, Park Zone and Facility with
reversed Observer and Observer2 entries. This
removes all unpaired observations.

¢ Create 3 new fields (Obs-factor, Obs2-factor, count)
immediate after the field containing the observation
results for Observer.

e Set Obs-factor equal to the value in the field con-
taining the results for Observer in the same line.

Set Obs2-factor equal to the value in the field con-
taining the results for Observer in the next line.

Use “Paste Special” to replace the values in Obs2-
factor with just the values in the same field, elimi-
nating the equation that had been in the field.
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e Place a “1” in all the cells in the count field.

e Starting with the second line eliminate every second
line in the spreadsheet.

Section 2—Pivot Table Generation

» Highlight 6 columns (Observer, Observer2, factor,
Obs-factor, Obs2-factor and count).

Select Data—Pivot Table . . . from the Excel menu
and the Pivot table wizard will open.

From the 2 sets of radio buttons in step 1 select:
“Microsoft Excel list or database” and “Pivot
Table” and click “Next.”

e Click “Next” on step 2 of the wizard without
making any changes (the highlighting selected the
correct columns).

Select either “New worksheet” or “Existing work-
sheet” as appropriate in step 3. All pivot tables for
factors in the same family were placed in the same
worksheet. Click “finish.”

* A new pivot table will be displayed along with the
pivot-table factor window.

* Drag Observer from the pivot-table factor window
to the vertical column in the pivot table.

* Drag Observer2 from the pivot-table factor window
to the horizontal column in the pivot table.

e Drag Obs-factor to the vertical column and make
sure it displays to the right of the Observer.

Drag Obs2-factor to the horizontal column and
make sure it displays to the right of Observer2.

Drag count to the main body of the pivot table.

The resulting pivot table contains all the diagonal
and off-diagonal elements required to generate
Kappa for the factor.

Insert the standard Kappa formula beneath the pivot
table using the appropriate cells in the pivot table.
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