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PHYSICAL FITNESS

Sixth-Grade Hispanic
Boys’ and Girls’
Performances and Preferences
in Cardiovascular Fitness Testing:
A Comparison Between
the 1-Mile Run and the PACER

Grant M. Hill and Nicholas Meko

Abstract

The purposes of this study were to determine the performance of
primarily Hispanic sixth-grade students for the PACER and the 1-mile
run, which cardiovascular test they perceived to require more effort,
and what they liked and disliked about both cardiovascular tests.
Participants included 103 males and 97 females ages 10 to 12. Each
participant completed a multiple-choice survey and was encouraged
to provide specific reasons for cardiovascular test preference. Results
indicated that higher percentages of both girls and boys achieved pass-
ing scores in the PACER and preferred the PACER (72%) to the 1-mile
run (28%). Respondents provided strong support for allowing students
in this age group to choose between the 1-mile run and the PACER
when performing cardiovascular fitness testing.
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Cardiovascular (CV) fitness is extremely important for school-
aged children. Because heart disease is a major factor in early
mortality, Ratey (2009), a fitness expert, strongly advocates incorpo-
rating multiple aerobic activity sessions per week. To help students
track their CV fitness progress, and to hopefully motivate them to
set goals and also make connections between lifestyle decisions and
test scores, The Cooper Institute created both the FitnessGram and
the ActivityGram. Periodic FitnessGram CV testing provides for
feedback to both students and parents and reinforces the importance
of lifelong health and fitness (Meredith & Welk, 2017).

The FitnessGram aerobic capacity test, which is required in many
states, measures CV fitness by using either the 1-mile run or the
Progressive Aerobic Cardiovascular Endurance Run (PACER) test.
These two tests are the most valid and reliable methods for the as-
sessment of CV fitness of school-aged youth in a field setting (Beets
& Pitetti, 2004).

While the 1-mile run is a good CV test for students who are
motivated and enjoy running, the PACER may be a better alterna-
tive CV test for those who do not enjoy running laps around a track
(Scott et al., 2013). Wilkinson et al. (2012) found that a majority of
junior high girls preferred the PACER over the 1-mile run. For an
increase in student motivation, a number of researchers have recom-
mended students be given a choice of either the 1-mile run and or
the PACER for the best possible testing environment (Prusak et al.,
2004; Lonsdale et al., 2009; Jaakkola et al., 2013). Providing students
with choices in their physical activities has been found to increase
student motivation and engagement (Bennie et al., 2016).

Given the importance of aerobic fitness on overall physiological
health, including cognitive functioning, physical educators need to
provide the best testing procedures possible for students. Specifically,
students may be more motivated to try to achieve a higher level of
CV fitness if they have a choice of different CV tests because they
may prefer certain CV activities over others (Saint Onge & Krueger,
2011). Helping students to enjoy and be more engaged in CV testing
appears to be important; multiple studies have found a significant
positive correlation between CV performance and academic perfor-
mance (Chang et al., 2015; Donnelly & Lambourne, 2011; Kalantari
& Esmaeilzadeh, 2016) and between CV performance and self-
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efficacy and expectancy-value (Kane et al., 2013; Liu & Dai, 2017;
Zhu & Chen, 2014). This study is also important because sixth grade
is a time when many children are decreasing their daily physical ac-
tivity levels (Reilly, 2016). Consequently, for the provision of a more
enjoyable and engaging CV testing process, it appears important to
determine whether students prefer the PACER or the 1-mile run,
reasons why they try harder on either test, and their likes and dis-
likes associated with both CV tests.

Method

Participants were enrolled in five sixth-grade general physical
education classes at one public urban middle school located in a
Southwestern state. Permission was granted by the school district
IRB representative. Of the 200 participants in the study, 103 (51.5%)
were male and 97 (48.5%) were female. Participant ages ranged from
10 to 12 years. The published ethnicity of the students in this school
was Hispanic (93.3%), African American (5.2%), and no ethnicity
declared (1.5%). In this school, 97.2% of the students were classi-
fied as socioeconomically disadvantaged and 30.4% were English
language learners.

This study used a validated questionnaire to determine students’
perceptions of the 1-mile run and the PACER (Wilkinson et al,
2012). The survey included 13 multiple-choice questions and space
was provided for students to enter comments for each item. Students
completed the on-line survey using Qualtrics the day after complet-
ing both the 1-mile run and the PACER. Students were asked which
test they preferred. They also selected the test in which they exerted
the most effort and indicated specific reasons for doing so (see Tables
1 to 4 for specific survey questions). After PACER scores and 1-mile
run times were recorded for each student, the researcher determined
the percentages of males and females who achieved scores in the
FitnessGram Healthy Zone for each test.

Data Collection Procedure

Students in all five classes completed the 1-mile run during
the first week of the semester, followed by the PACER during the
second week. This gave the students an opportunity to practice pac-
ing themselves in each test. During the fifth week of the semester,
three randomly selected classes completed the 1-mile run and the
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other two classes completed the PACER. The next week students
performed neither test. In the following week (Week 7), those who
started with the 1-mile run performed the PACER and those who
started with the PACER performed the 1-mile run. For the PACER,
one half of the class completed the test at a time with a partner fill-
ing out the FitnessGram score sheet. The researcher also utilized an
assistant to record when each student stopped running, to provide a
cross-check of scores to ensure accurate reporting. The day following
the second test, all students filled out the electronic questionnaire,
stating their perceptions of both CV fitness tests. All students were
informed their responses to the questionnaire items were confiden-
tial and had no effect on their physical education grade.

Results

Table 1 shows the CV test preferences among boys and girls. Of
the 200 participants, 144 (72%) indicated they prefer to perform the
PACER, whereas 56 (28%) chose the 1-mile run. For the females,
76.2% preferred running the PACER, whereas 23.7% chose the
I-mile run. For the males, 67.9% preferred the PACER, whereas
33.0% preferred the 1-mile run.

Table 1
Cardiovascular Endurance Test Preferences of Boys and Girls
in Required Physical Education Classes

Males Females Total
Test N % N % N %
PACER 70 67.9 74 76.3 144 72.0
1-mile run 33 32.0 23 23.7 56 28.0

The most frequent reasons boys and girls gave for trying harder
on the PACER were trying to beat their previous score (35.0%), not
having the opportunity to rest or walk while performing the test
(26.5%), and having no stopping point (20.0%; see Table 2). The
most frequent reasons boys and girls gave for trying harder on the
1-mile run were to beat their previous time (26.5%), because they
got to set their own pace (10.5%), and because they knew they had
to finish a required distance (7.0%; see Table 3).
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Table 2
Boys’and Girls’ Reasons for Trying Harder in the PACER Test

Males Females Total

Reasons % N % N % N
Tried to beat previous score 33.0 (34) 37.1 (36) 35.0 (70)
Prefer the 1-mile run 33.0 (34) 37.1 (36) 35.0 (70)
Can’t walk or rest 252 (26) 27.8 (27) 26.5 (53)
More difficult to score in the

Healthy Fitness Zone 20.4 (21) 20.6 (20) 20.5 (41)
No set stopping point 17.5 (18) 22.7 (22) 20.0 (40)

Note. Participants were permitted to select more than one reason for why
they try harder on the PACER test.

Table 3
Boys’and Girls’ Reasons for Trying Harder in the 1-Mile Run
Males Females Total
Reasons % N % N % N
I tried to beat my previous
time 272 (28) 258 (25) 265 (53)
I got to set my own pace 146  (15) 62 (6) 105 (21)
I had to finish a required
distance 9.7 (10) 41 (4) 7.0 (14)

More difficult to score in
Healthy Fitness Zone 39 (4 72 (7) 55 (11)

Note. Participants were permitted to select more than one reason for why
they try harder on the 1-mile run.

For the PACER test, 85.0% of the students scored in the Healthy
Fitness Zone (HFZ). In contrast, only 67.5% scored in the HFZ for
the 1-mile run. A higher percentage of females had scores in the
HFZ for the PACER (95.9%) when compared to males (74.6%). A
higher percentage of females (73.2%) also had scores in the HFZ for
the 1-mile run when compared to males (62.1%; see Table 4).
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Table 4
Percentage of Students Who Scored in the FitnessGram Healthy
Fitness Zone When Completing the 1-Mile Run and PACER Tests

Males Females Total
Test % N % N % N
PACER 74.8 (77) 95.9 (93) 85.0 (170)
1-mile run 62.1 (64) 73.2 (71) 67.5 (135)
Discussion

Similar to the participants in Wilkinson et al. (2012), a strong
majority of the participants favored the PACER over the 1-mile run.
These results are also consistent with the results of Constantinou
et al. (2009), who suggested the conditions of a testing environment
may impact test preference. Just over half (54.5%) of the participants
reported they tried harder on the PACER test, whereas just under
half (45.5%) indicated they tried harder on the 1-mile run. These
results support the contention of Lonsdale et al. (2009) that physical
educators should consider either giving students a choice of the two
CV tests or having them perform both tests and use the better score.

The most frequently cited reason students disliked the PACER
was that spacing between runners was too crowded. The PACER was
performed in the gymnasium with half of the class running at a time
(approximately 20 to 30 students). Because class time was limited, it
was necessary to test one half of the class at a time (i.e., rather than
smaller groups of students). Apparently some of the students did not
have a clear lane when they ran the PACER test, in contrast to the
outdoor 1-mile run. As a result, students had to focus not only on
running fast enough to complete each lap ahead of the beep but also
on avoiding bumping into those who were running next to them.
Being able to both walk and run was the students’ most frequently
mentioned reason regarding what they liked about the 1-mile
run. Evidently, some students did not believe they were capable of
running the entire mile without walking. Consequently, the task of
completing the mile may seem more manageable for some partici-
pants because they can insert some walking breaks during their test.
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Some students felt the 1-mile run provides a better measurement of
their level of CV fitness. Others found their mile time to be more
meaningful than a number of PACER laps and enjoyed trying to
steadily lower their total time. Others felt the self-pacing require-
ment of the 1-mile run to be valuable, whereas others felt it was a
better exercise to improve their long-term health.

Some students disliked the physically challenging nature of the
1-mile run. This is not surprising, because most of the students did
not have BMIs in the FitnessGram HFZ and were likely not engaging
in moderate to vigorous exercise on a regular basis. Some students
in these classes appeared to have little experience in running a mile,
and physical fatigue undoubtedly took them out of their comfort
zones. In addition, the 1-mile distance may have psychologically
overwhelmed them so that they felt they were incapable of finishing
the test in a timely manner.

Less than 15% of the students provided one or more comments
on the survey. Some of those students felt it was easier to score in the
HFZ for the PACER than for the 1-mile run. This may be because the
PACER has pacing and rest built into the test, compared to the mile,
which requires a consistent pace. The PACER, on the other hand,
dictates how fast students complete each lap and does not tend to
fatigue participants as quickly. Additionally, the total distance re-
quired to score in the HFZ for the PACER is significantly less than
the 1-mile run. The claim that the participants believed it is easier
to score in the HFZ for the PACER was supported with 85% of the
students scoring in the HFZ for the PACER test versus 67.5% for the
1-mile run. Participants also liked the unique test procedures of the
PACER. The PACER was performed inside and had accompanying
music and beep sounds that signified each lap. Others indicated they
found the 1-mile run to be boring. Because the participants were col-
lected through a convenience sample (five classes from one teacher),
the results may not be generalizable to other populations. The online
survey was taken on one day at school; however, some students were
absent during the PACER or 1-mile run, so they were not represent-
ed in the final results of the study. Low effort by some of the students
during the 1-mile run may also have affected the findings.

Given that approximately 93% of the participants were Hispanic,
the findings may be compared with similar or dissimilar ethnic
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groups of middle school students, because ethnicity has been shown
to influence physical activity choices (Saint Onge & Krueger, 2011).
In addition, the results should be of interest to those who are as-
sessing physical activity disparities among underserved Hispanic
children (Zhang et al., 2020).

The results provide additional support to the notion that physi-
cal educators should consider either giving students a choice of CV
test or giving them both tests (Jaakkola et al., 2013; Lonsdale et al.,
2009; Prusak et al., 2004). Because higher percentages of both males
and females achieved scores in the HFZ of the FitnessGram for the
PACER, the best strategy might be to have students work to pass
the PACER first and later transition to the 1-mile run. Because part-
ners were utilized to score the PACER (i.e., using the FitnessGram
PACER scoresheet), the use of partners to score the 1-mile run (i.e.,
provide lap times and encouragement) might also be beneficial.
Students could add their scores and then set goals and work together
to improve their combined scores during the school year.

Researchers should consider replicating this study using a range
of age groups as well as urban and rural communities with different
ethnic backgrounds and socioeconomic status. In addition, it would
be interesting for studies to incorporate upbeat music during the
1-mile run to see how it affects both performance and preferences
(Priest & Karageorghis, 2008). Finally, researchers should try testing
the 1-mile run and the PACER both inside and outside to determine
the effects of those settings on student choice.
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