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Field dependence–independence and physical activity engagement
among middle school students

Wenhao Liua� and Jepkorir Rose Chepyator-Thomsonb

aPhysical Education Department, Slippery Rock University, Slippery Rock, PA, USA; bDepartment
of Kinesiology, University of Georgia, Athens, GA, USA

Background: Field dependence–independence (FDI) is a tendency to rely on external
frames (given situations and authoritative people) or internal frames (oneself,
including one’s own body) for one’s information processing and behavior. Literature
has constantly reported that field-dependent (FD) individuals, who are less
autonomous in decision-making processes and less effective in detecting and using
body information (kinesthetic feedback and proprioceptive awareness), tend to
demonstrate less desirable performance in sport, motor learning, and physical
education settings compared with their field-independent (FI) counterparts. Little
attempt, however, has been made to investigate whether FD individuals have less
desirable physical activity (PA) levels than FI individuals. Lack of knowledge might
pose a potential risk of health problems to FD individuals.
Purpose: This study was intended to investigate and compare PA levels as well as
organized sports participation between FI and FD middles school students. It was
hypothesized that FDI would be associated with higher PA levels and more
participation in organized sports for FI students as opposed to FD students.
Participants and setting: One hundred and thirty eight middle school students (72 girls
and 66 boys) in the USA participated in data collection of this study. Of these 138
participants, 46 FI participants (22 girls and 24 boys) and 46 FD participants (24 girls
and 22 boys) were identified as final participants whose data were analyzed.
Research design: A cross-sectional design was utilized in this study. Participants were
grouped based on their FDI status, gender, and cross-classification of FDI status and
gender to compare PA variables and participation in organized sports. FDI status and
gender were independent variables, and PA variables and participation in organized
sports were dependent variables.
Data collection: The Rod-and-Frame Test was used to identify FI and FD participants,
the Self-Administered Physical Activity Checklist was administered to determine
participants’ PA amounts, and a demographic inventory was employed to obtain
information regarding participants’ participation in organized sports.
Data analysis: A two-way (FDI � gender) MANOVAwas used to detect differences
in PA variables among groups, and a Chi-square analysis was employed to test
independence of FDI from participation in organized sports. An alpha of .05 was
set for significant levels.
Findings: This study revealed the contrasting PA levels and participation in
organized sports between the FI and FD students. The FD students demonstrated
much lower PA levels and were less engaged in organized sports than the FI
students. Further, the FD students tended to choose activities that were less related
to sports, resulting in shorter PA minutes and lower energy expenditure compared
with the FI students.
Conclusions: FDI is related to PA levels in addition to being related to sport, motor
learning, and physical education. Specifically, FD students have lower sports
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potential and are less physically active compared with FI students and this could put
FD students at a higher risk level in terms of health problems now and in the future.
Lifestyle PA and other non-competitive activities might be good choices for FD
students to enhance their PA levels.

Keywords: field dependence–independence; physical activity; middle school students

According to Witkin’s field dependence–independence (FDI) theoretical perspective
(Witkin et al. 1977), people can be divided into field-dependent (FD) and field-independent
(FI) individuals based on their information-processing tendencies. FD individuals have a
tendency to rely on, and are influenced by, external referents (environments, authorities,
and significant others), and function less autonomously in decision-making and behaviors.
In contrast, FI individuals tend to rely on internal referents (self) as the primary source for,
and are more autonomous in, decision-making and behaviors, have a more articulated body
concept, and are more sensitive to body information.

Because autonomy in decision-making and effective use of body information (kinesthetic
feedback and proprioceptive awareness) are critical to sport-related settings, Meek and
Skubic (1971) argued that individuals with higher athletic ability would be more FI. This
assertion has repeatedly gained support when comparisons of FDI between athletes and
non-athletes are made (Brady 1995; Golomer et al. 1999; Liu and Si 2001; Vuillerme,
Teasdale, and Nougier 2001).

FI learners, compared with FD learners, are also found to learn novel motor skills faster
due to their stronger autonomous decision-making processes and more effective use of body
information. Specifically, studies have shown that FI learners are more effective in learning
Alaskan Yo-Yo (Jorgensen 1972), ball catching (MacGillivary 1979), gymnastics (Swinnen
1983; Swinnen, Vandenberghe, and Van Assche 1986), trampoline (Swinnen 1984), and ice
hockey (Goulet et al. 1988). Because of the similar characteristics on the part of FI learners,
Ennis and her colleagues (Ennis, Chen, and Fernandez-Balboa 1991; Ennis and Chepyator-
Thomson 1990) have found that FI children, compared with FD children, tend to have
fewer learning problems in physical education classes. Liu and Si (2001) have also reported
similar observations in favor of FI students in physical education classes.

While the relationship between FDI and sports ability, motor learning, and physical edu-
cation has become increasingly clear, little attempt has been made to understand the associ-
ation of FDI with physical activity (PA) participation. As with other sport-related settings,
PA also involves use of body information. In addition, sport involvement is one of major
forms of PA in the present day (Corbin, Pangrazi, and Frank 2000) for school students,
and their PA levels are closely related to sports participation (Liu and Chepyator-
Thomson 2004). Given the literature discussed above, which suggests that FD individuals
consistently demonstrate less desirable performance in sport, motor learning, and physical
education settings, it is reasonable to expand this research by investigating a possible
association between FDI and school students’ PA levels.

PA is considered the number one leading health indicator (US Department of Health and
Human Service [USDHHS] 2000), and many leaders in the physical education profession
in the USA agree that preparing students for a lifetime of PA is a major goal of school phys-
ical education programs (Rink 2006; Siedentop 2004). Unfortunately, the prevalence of
physical inactivity remains high across most age groups, and PA level declines to 50%
during the school years (Sallis 2000; USDHHS 1996). In order to increase the PA level
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of school students, however, a thorough understanding of the various factors associated to
their PA participation is needed (Sallis 2000).

Therefore, this study intended to investigate a possible association between FDI and PA
levels as well as organized sports participation of middle school students. Specifically,
middle school students were categorized by FDI status and gender, and PA level and par-
ticipation in organized sports were compared among groups. It was hypothesized that FDI
would be associated with higher PA levels and more participation in organized sports for FI
students as opposed to FD students.

Methods

Participants

Amiddle school in the South-east region of theUSAwas chosen for this study due to its diverse
student population that reflected the public school condition in the USA. Informed consent
forms were distributed to parents of all students (n ¼ 345) who took physical education
classes in the semester in which the data were collected. One hundred and forty six informed
consent forms were returned, giving a return rate 42.3%. All these 146 students participated
voluntarily in data collection; however, eight of them were eliminated because they did not
show up on all three PA assessment days, resulting in a total of 138 participants. Of these
138 participants, there were 72 girls and 66 boys; 41 sixth graders, 48 seventh graders, and
49 eighth graders; 59 whites, 51 blacks, and 28 of other ethnic backgrounds.

Instrumentation

Self-administered physical activity checklist (SAPAC)

The SAPAC is a previous-day recall checklist of physical activities. A test–retest reliability
of .65 and validity of .60 against heart rate monitors were reported by SAPAC developers
(Sallis et al. 1996). The SAPAC involves recall of PA on a single day (the previous day)
only and cognitive requirement of its administration is reduced considerably. It consists
of 24 sports and activities plus space of listing up to three other activities, and has been
used frequently for public school students (Chen and Kennedy 2005; David 2004;
Prochaska et al. 2002; Sallis et al. 1996).

Rod-and-Frame Test

Witkin and his colleagues (Witkin et al. 1954) originally used the Rod-and-Frame Test to
operationally define FD and FI individuals. The Rod-and-Frame Test involves use of ves-
tibular and proprioceptive information to perceive the body’s spatial orientation and is con-
sidered suitable in use for sport- and PA-related participants (Brady 1995; Liu 2003; Raviv
and Nabel 1990). In fact, the Rod-and-Frame Test has been used in many studies involving
sport- and PA-related participants (Apitzsch and Liu 1997; Brady 1995; Liu 1991, 2003,
2005; Wu 1991).

Demographic inventory and rating sheet

A researcher-generated demographic inventory was used to collect participants’ infor-
mation of gender, grade, race, current involvement in organized sports, and school
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attendance on the previous day. Also, a researcher-generated five-point Likert scale rating
each participant’s general sports ability was used, with 1 indicating very poor and 5 indi-
cating very strong in sports ability at participants’ developmental levels. The rating sheet
was completed by participants’ physical education teachers, who evaluated students’
general sports ability based on their performances in physical education classes. The com-
pleted rating sheet was used to examine validity of the Rod-and-Frame Test. In addition, the
physical education teachers also reported participant’s involvement of organized sports on
the rating sheet.

Procedures

Data collection: SAPAC and demographic inventory

During a two-week period the SAPAC was administrated to participants three times on
three different weekdays except Monday to make sure the previous day was a school
day. A classroom for administrations was arranged beforehand and about 20 students
were administered in one period of physical education class, until all 138 participants
were administrated three times. The time for each administration was approximately 25
minutes. PA and time estimation of PA were explained to participants first to lead them
to recall and report the minutes they spent in each activity during three time periods
(before, during, and after school) of the previous day. Participants were instructed to
report the time they were ‘actually’ active and not to include the time they were resting
or waiting to play, and only to recall the activities that lasted for at least five minutes. Par-
ticipants were also required to recall and report their perceived exertion for every activity
engaged in (whether out of breath ‘none’, ‘some’, or ‘most’ of the time). The administration
protocol was followed strictly, and an overhead projector was used to show examples,
clarify terms, and lead participants to navigate through the SAPAC step-by-step during
administrations. The demographic inventory was filled out immediately before the admin-
istration of the SAPAC.

Data collection: Rod-and-Frame Test

The Rod-and-Frame Test was administered individually in previously scheduled physical
education classes. At the beginning of each physical education class, eight to ten partici-
pants were called out and sat in a room for the test. One participant came to the testing
table at a time. Testing time for each individual was roughly 3–4 minutes. The apparatus
was a table-top-size rectangular box. One side of the box was open for the participant to
look into. On the other side there was a tilted square frame with a tilted rod in the
middle of it. The participant was asked to sit upright on a chair, putting his/her eyes
against the opening of the apparatus and looking into it. The only things the participant
could see were a tilted rod and a tilted square frame surrounding the rod. The participant
was told to adjust the tilted rod to the vertical position without the correct reference to ver-
ticality (Figure 1). Eight trials were given to each participant, with frame and rod tilted to
28º in the following sequence: frame, left (L), L, right (R), R, L, L, R, R; rod, L, R, R, L, L,
R, R, L (Witkin et al. 1954).

Usually, those who rely more on internal frames for information processing tend to use
their body information (in this case, the sense of verticality from the body) more effectively
and are able to adjust the tilted rod to a relatively vertical position, hence classified as FI
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individuals. Those who rely more on external references for information processing tend to
be influenced, or misguided, by the tilted square frame so it is more difficult for them to
adjust the tilted rod to a relatively vertical position, hence classified as FD individuals.

Data treatment

SAPAC

The following six PA variables were derived from the SAPAC after data reduction: (1)
minutes of PA; (2) minutes of moderate to vigorous PA (MVPA); (3) PA MET score
(minutes of PA 4 60 � MET value of PA); (4) MVPA MET score (minutes of
MVPA 4 60 � MET value of MVPA); (5) weighted PA MET score (minutes of
PA 4 60 � MET value of PA �weighted intensity rating); and (6) weighted MVPA
MET score (minutes of MVPA 4 60 � MET value of MVPA �weighted intensity
rating). The value for each of the six PA variables was the mean out of the three SAPAC
administrations, representing daily PA level in school days.

The last four PAvariables reflected energy expenditure in MET. MET is metabolic equiv-
alent to express energy expenditure and PA intensity. One MET refers to metabolic energy
expenditure when sitting quietly (resting metabolic rate), which equals one kilocalorie
(kcal) per kilogram of body weight per hour, technically expressed as 1 kcal . kg body
weifht21 . h21. Energy expenditure in any given sport or activity can be expressed as mul-
tiples of the resting MET. That is, an activity with 2 METs requires two times the resting
metabolic rate, and an activity with 4 METs requires four times the resting metabolic
rate, and so on (Montoye et al. 1996). MET values for different sports and activities are
listed in published compendium of PA (Ainsworth et al. 2000). Activities with 4.4 METs
and less are classified as light in intensity, 4.5–5.9 METs as moderate, and 6.0 METs
and above as vigorous (Sallis et al. 1996).

Weighted intensity ratings were determined by participants’ reported exertion (whether
out of breath ‘none’, ‘some’, or ‘most’ of the time) for activities engaged in. Use of
weighted intensity ratings was intended to take into account the actual intensity of partici-
pating in activities (Sallis et al. 1996), and resulted in weighted PA MET scores. For a light
or moderate activity, the correspondingMET value was multiplied by 1.1 (a weighted inten-
sity rating) if a reported exertion was out of breath ‘some’ of the time, and by 1.25 if a
reported exertion was out of breath ‘most’ of the time. For a vigorous activity, the corre-
sponding MET value was multiplied by 1.25 when a reported exertion was out of breath
‘most’ of the time; however, when a reported exertion was out of breath ‘none’ of the

Figure 1. During the administration of Rod-and-Frame Test, the participant is asked to adjust the tilted
rod to the vertical position overcoming the misguidance of the tilted square frame.
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time, the activity was less vigorous than it ‘should be’, and the MET value was multiplied
by 0.75 (Sallis et al. 1996).

Rod-and-Frame Test

The participant’s score was the mean of absolute deviations in degrees from verticality over
eight trials. Large scores reflected relatively FD performance, and small scores relatively FI
performance. Of the 138 participants in this study, the top one-third of scorers (n ¼ 46, 22
males and 24 females) on the Rod-and-Frame Test were classified as FD participants, and
bottom one-third (n ¼ 46, 24 males and 22 females) as FI participants. These 92 students
(46 males and 46 females) were the final participantswhose data were analyzed. Remaining
participants falling into a neutral group in terms of FDI were excluded from data analysis.

Grouping and statistical analyses

A cross-sectional design was utilized in this study. Participants were grouped based on their
FDI (i.e., scores on the Rod-and-Frame Test), gender, and cross-classification of FDI and
gender to compare PA variables and participation in organized sports. In any comparison,
FDI and gender were independent variables, and PAvariables and participation in organized
sports were dependent variables. A two-way (FDI � gender) MANOVAwas used to detect
differences in PA variables among groups, and Bonferroni method was used for the control
of family-wise Type 1 error with MANOVA. Chi-square analysis was employed to test
independence of FDI from participation in organized sports. An alpha of .05 was set for
significant levels.

Results

Demographic characteristics of the 92 final participants in grouping, gender, grade, and eth-
nicity are summarized in Table 1 with male and female being equally represented and black

Table 1. Demographic characteristics of participants.

Final
Participants FI Participants FD Participants

(n ¼ 92) (n ¼ 46) (n ¼ 46)

Variable n % n % n %

Gender
Male 46 50.0 24 52.2 22 47.8
Female 46 50.0 22 47.8 24 52.2

Grade
Six 22 23.9 9 19.6 13 28.3
Seven 35 38.0 16 34.8 19 41.3
Eight 35 38.0 21 45.7 14 30.4

Ethnicity
White 39 42.4 20 43.5 19 41.3
Black 36 39.1 16 34.8 20 43.5
Hispanic/Latino 8 8.7 5 10.9 3 6.5
Pacific/Asian 2 2.2 1 2.2 1 2.2
Other 7 7.6 4 8.7 3 6.5
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and white participants having almost equal representation. The age range of participants
was 10–15 years (M ¼ 12.66 and SD ¼ 1.07). Mean scores of the Rod-and-Frame Test
for the FI group and the FD group were 1.25 with SD of .30, and 4.72 with SD of 2.93,
respectively.

Differences in six PA variables between FI and FD groups

A 2 � 2 MANOVA was conducted to determine the effects of gender and FDI on the PA
variables and the interactions between gender and FDI. The omnibus test yielded no inter-
actions between FDI and gender (p , .05) and no significant main effects of gender on the
PA variables (p , .05). The main effects of FDI, however, were significant for the PA vari-
ables (Wilks L ¼ .817, F(6, 83) ¼ 3.10, p , .01, and h2 ¼ .18), indicating a large effect
size. Univariate analyses were conducted on each PA variable as follow-up tests to the
MANOVA. Significant differences were found between the FI and FD group on each of
the six PA variables with all p values smaller than .001 and five of the six h2 values larger
than .14 (large effect size), as indicated in Table 2.

Differences in PA choices between FI and FD groups

Because activities in which students participated during school hours were determined by
physical education course content and did not reflect participants’ choice, investigation into
participants’ PA choice was made from data of before- and after-school periods only.
Table 3 summarizes the rank order of two groups’ PA choices for the three previous
school days. In before-school periods, energy expenditure rates (Ainsworth et al. 2000)
related to the top four activities were higher in the FI group (3.3þ 8.0þ 6.0þ 4.5 ¼ 21.8
METs) than those in the FD group (3.3þ 3.5þ 6.0 þ5.0 ¼ 17.8 METs). In addition, inci-
dents of PA participation were 40% higher in the FI group than those in the FD group.

In after-school periods, indoor chores went up to the first place in the FD group as
opposed to basketball in the FI group. The contrast of energy expenditure rates of the
top four activities between the two groups became more noticeable. That is, 25.3 METs
(6.0þ 3.3þ 8.0þ 8.0) versus 17.3 METs (3.5þ 3.3þ 6.0þ 4.5) with a difference of 8

Table 2. Means, standard deviations, F values, p values, and h2 values on six PA variables for FD
(n ¼ 46) and FI (n ¼ 46) groups.

PA variables Group M SD F p h2

Min of PA FI 125.30 110.56 12.25 .001 .122
FD 63.17 48.43

Min of MVPA FI 96.98 96.04 14.74 .000 .143
FD 37.83 37.22

PA MET Score FI 11.69 10.85 15.02 .000 .146
FD 5.00 4.03

MVPA MET Score FI 10.07 10.16 16.42 .000 .157
FD 3.54 3.54

Weighted PA MET FI 12.38 11.48 15.03 .000 .146
FD 5.28 4.30

Weighted MVPA MET FI 10.63 10.79 16.37 .000 .157
FD 3.70 3.79
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METs (25.3 – 17.3) in favor of the FI group. Further, incidents of PA participation were
55% higher in the FI group than in the FD group.

Differences in organized sports participation between FI and FD groups

Information regarding organized sports participation was obtained from both participants
and their physical education teachers. Participants whose organized sports participation
was reported by both participants themselves and the physical education teachers were
considered organized sports participants. In addition, participants whose organized
sports participation was reported by themselves only were confirmed by examining
their PA reports on the SAPAC, and only those who reported a consistent organized
sport PA and reported organized sports participation in at least two of the three
SAPAC administrations were considered organized sports participants. There were no
participants whose organized sports participation was reported by the physical education
teachers only. In the FI group 20 organized sports participants were identified, and 10
were identified in the FD group. Chi-square analysis indicated that the numbers involved
in organized sport for the two groups were significantly different (x2 (1, n¼92) ¼ 4.95,
p ¼ .026, and Cramér’s V ¼ .23).

Reliability and validity

Reliability of the Rod-and-Frame Test was checked by split-half method and a strong cor-
relation coefficient of r ¼ .73 was obtained (p , .001). Validity of the Rod-and-Frame Test
was checked with Spearman correlation against the ratings of sports ability for participants
by the physical education teachers and a more-than moderate correlation coefficient of
r ¼ – .41 was obtained (p , .001).

Table 3. PA choices before and after school by number of participation and rank.

FI (n ¼ 46) FD (n ¼ 46)

Rank PA (MET) Incidents PA (MET) Incidents

Before School
1 Walking (3.3) 28 Walking (3.3) 24
2 Running (8.0) 15 Indoor chores (3.5) 10
3 Walk/running (6.0) 11 Walk/running (6.0) 8
4 Weight lifting (4.5) 10 Games (chase, tag, etc.) (5.0) 5

All others 27 All others 18
Total 91 Total 65

After School
1 Basketball (6.0) 45 Indoor chores (3.5) 40
2 Walking (3.3) 34 Walking (3.3) 35
3 Running (8.0) 32 Walk/running (6.0) 16
4 Exercise (sit-up, etc.) (8.0) 27 Dance (4.5) 9

All others 97 All others 51
Total 235 Total 151

Note: Some participants participated in more than one activity in one or more before- and/or after-
school periods.
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Discussion

The results of this study support the hypothesis that FDIwas associated with higher PA levels
and more participation in organized sport for FI students as opposed to FD students. This
corroborates the findings from other studies regarding the relationship between FDI and per-
formance in sport-related settings (Brady 1995; Golomer et al. 1999; Liu 2005; Liu and Si
2001; Vuillerme Teasdale and Nougier 2001), and is consistent with FDI theory in terms
of FD and FI individuals’ characteristics (Witkin and Goodenough 1977, 1981).

The Rod-and-Frame Test measures the extent to which people can effectively use their
body information (sense of verticality, vestibular and proprioceptive awareness, etc.) in
relation to potentially being involved in sport and PA (Brady 1995; Raviv and Nabel
1990). FI individuals have a stronger tendency to use body information, thus having
enhanced competence and confidence in sport and PA skills. This may make them experi-
ence more enjoyment and satisfaction from sport and PA participation. This enjoyment and
satisfaction, then, enhances their inclination to participate in sport and PA. This is the
relationship among competence in skills, enjoyment of PA, and involvement in PA
expressed by Graham, Holt/Hale and Parker (2001), ‘Fitness comes from being physically
active. Being physically active comes from enjoyment of activity, competence in skills, and
confidence in self’ (49). This relationship may explain the findings in this study that many
more FI participants (n ¼ 20) than FD participants (n ¼ 10) were involved in organized
sports, and that FI participants reported much higher PA levels than did FD participants.

Sport involvement is one of the major forms of PA in the present day for school students
(Corbin, Pangrazi, and Frank 2000). Some research indicates that, with little transportation
PA and vocation PA, school students’ PA is largely determined by participation in sports
(Liu and Chepyator-Thomson 2004). This is consistent with the finding of this study that
the FI students’ higher level of participation in organized sport contributed to their signifi-
cantly higher PA levels compared with the FD students.

Another contrasting difference found in this study was that of PA choices between the FI
and FD groups. By examining Table 3 carefully, it can be seen that the FI participants
tended to choose activities that were more related to sports (basketball, weight-lifting,
running, and fitness exercise). By contrast, the FD participants’ top activities had less
association with sports (indoor chores and walking, for example). Sport-related activities
usually involve higher energy expenditure rates than non-sport-related activities
(Ainsworth et al. 2000). As a result, the FI group had higher energy expenditure rates
than did the FD group, as reported previously. It appears that the FI students’ higher
sports potential was associated with more involvement in sport-related activities, which
contributed to their enhanced minutes in PA and energy expenditure.

One critical issue of FDI is its development and stability. According to Witkin and his col-
leagues (Witkin et al. 1954;Witkin, Goodenough, and Karp 1967), the developmental direction
of an individual’s FDI is from a relatively FD to a relatively FI mode of functioning, and a rela-
tively stable position on the FDI continuum is set at 8–10 years old. As a result, Witkin and
colleagues treated FDI as a trait (Witkin et al. 1954). As with other traits, FDI remains relatively
stable after it is set at an early age and influences individuals’ behaviors constantly and consist-
ently across multiple domains (Witkin et al. 1954; Witkin, Goodenough, and Karp 1967). Con-
sequently, related to their lower levels in sports potential, FD school students’ lower PA levels
may put them at a higher risk of health problems now and in future. PA interventions for FD
school students are needed.
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Given FD students’ lower sports ability, corresponding strategies could be considered for
PA interventions for FD students. Instead of pushing them to participate in competitive
sports, daily lifestyle PA could be encouraged for them such as walking to school, taking
stairs, and doing chores. Also, many non-competitive sports and activities could be intro-
duced to them in PE curriculum. Those activities include jogging, swimming, camping,
hiking, backpacking, and strength and flexibility activities. Further, more organized PA
(not sport) programs in extra curriculum, such as jogging club, fitness club, and 100-lap
run campaign (Siedentop and Tannehill 2000), may be provided to enhance FD students’
PA levels. In addition, the Rod-and-Frame Test could be used as an early intervention
assessment to identify FD school students for PA interventions.

In summary, this study revealed the contrasting PA levels and participation in organized
sports between the FI and FD school students. The FI students demonstrated much higher
PA levels and were more engaged in organized sports than the FD students. Further, the FI
students tended to choose activities that were more related to sports, which contributed to
their longer minutes of PA and higher energy expenditure compared with the FD students.
These differences may be related to difference in sports potential between the two groups.

Although it is generally documented that boys are more physically active than girls, this
study did not find this tendency. It was noticed during the SAPAC administrations that the
boys tended to complete SAPAC faster than girls, suggesting that girls might recall PA more
carefully than boys and that boys might have failed to recall some PA. It is desirable to use
objective PA assessment tools (heart rate monitors, pedometers, etc.) for future studies.
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