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Abstract. The purpose of this study was to examine if Grade 6 students were able to
estimate and appraise their own physical fitness. The participants (N = 48, 20 girls and
28 boys) completed a three item self-report questionnaire to estimate their physical
fitness levels (i.e., high, average, low) in relation to objectively assessed endurance,
strength, and flexibility fitness levels. Significant correlations were found between self-
estimation of endurance and 1500m/2000m running time (r = -.69), self-estimation of
strength and composite strength scores (standing long jump, sit-ups and shoulder
hang/pull-ups) (r = -.71),; and self-estimation of flexibility and sit and reach scores (r =
-.50). ANOVA results revealed significant differences between the high, average, and
low self-estimated fitness groups in actual endurance, strength, and flexibility fitness
scores. In all cases, the high self-estimation group demonstrated higher scores on the
corresponding objective measures. The results clearly indicated that Grade 6 have
acquired sufficient skills to competently undertake self-assessments of their fitness.
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INTRODUCTION

Fitness characteristics are regularly evaluated in the context of physical education as a
key component of the curriculum (Pangrazi, 2007). This has typically been achieved us-
ing objective measures to assess fitness characteristics such as endurance, strength, and

Received December 4, 2008 / Accepted April 10, 2009

Corresponding author: Pertti Huotari

Department of Sport Sciences, University of Jyviskyld, P.O.Box 35 (L), 40014 University of Jyviskyld, Finland
Tel: +358 14 260 2123 e E-mail: pertti.huotari@sport.jyu.fi



28 P. HUOTARI, A. SAAKSLAHTI, A. WATT

flexibility, and the comparison of student performance with existing normative results
(Cale and Harris, 2007). Previous literature has promoted the use of fitness testing to
support various teaching and learning goals (e.g., Keating and Silverman, 2004; Keating,
2008), however, objective assessment is time consuming and may be negatively per-
ceived by some students (Cale and Harris, 2007; Ross, Jones, & Deerness, 2007). For this
reason, physical education programs may be served just as effectively through the use of
alternative methods such as self-estimation of fitness.

Physical fitness is an important part of human functionality related to health and well-
being. Fitness is characterized by a person's capability to function in and adapt to physi-
cal exercise and can be demonstrated through the operation of body systems associated
with energy supply and energy transmission, circulation and respiration, and the perform-
ance of muscles and other soft tissues (Astrand et al., 2003). Health-related fitness refers
to those components of fitness that relate to health and the benefits of a physically active
lifestyle (Bouchard et al., 2007). In a typical definition of health-related physical fitness,
many components are measured, such as cardiorespiratory endurance, muscular strength
and endurance, flexibility, and body composition. Self-estimation of one's own physical
fitness is a multi-dimensional phenomenon. Self-estimated physical competence is part of
the general self-perception and it is usually divided into physical competence, body im-
age, self-estimated physical strength and physical fitness. (Fox & Corbin, 1989).Within
the school setting, the attributes of fitness evaluated are often representative of a health-
related focus and normally assessed using objective measures (McKenzie, 2007).

Several major international investigations have reported secular changes in the fitness
levels of children (e.g., Olds and Tomkinson, 2007; Volbekiené and Griciaté, 2007,
Wennlof, Yngve, & Sjostrom, 2006). Olds and Tomkinson (2007) completed a major re-
view of studies regarding changes children's aerobic fitness levels since the 1970s and
proposed that performance on tests of aerobic fitness has been declining globally at a rate
of about 5% each decade since 1970". In samples of Swedish children, Wennlof et al.
(2006) reported decreases in the aerobic fitness of 9 year-olds but not 15 year olds fol-
lowing comparisons of VO2 max data collected in 1952 and 1998. Volbekiené and Grici-
até (2007) compared the health-related fitness attributes of 12 to 16 year-old Lithuanian
children from 1992 to 2002. They reported marked differences in the aerobic fitness and
flexibility of the two samples; however, they also found a slight increase in the children's
abdominal strength. In considering this set of secular studies, it appears that in general
findings highlight a pattern of decrease in children's aerobic fitness, but the evidence is
equivocal in regards to other attributes of fitness such as strength and flexibility.

Self-estimated physical fitness and health was examined using a single item measure
for a sample of 11-year-old children (Vuori et al., 2004) in Finland. The researchers found
in 1986 that 57% of the girls and 62% of the boys estimated their physical fitness at good
or very good. In 2002, the results indicated that 80% of the girls and 77% of the boys es-
timated that they have good or very good physical fitness. Only a small number other
studies have used more detailed self-estimation of fitness measures and compared the re-
sults with actual measures of fitness. Lamb and Hayworth (1998) found strong significant
correlations between self-perceived and objective measures of endurance, strength, and
flexibility for large sample of English adolescents. In a similar study involving Estonian
children and adolescents, Jirimie and Saar (2003) reported that actual endurance and
self-estimated endurance were significantly correlated for the sample of 10 to 17 year-
olds. Flexibility scores were significantly correlated for all but the 10 to 11-year-old par-
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ticipants. Handgrip dynamometry was used as the objective strength measure but scores for
this test did not correlate significantly with self-estimated strength scores for any age group.
These findings highlight that the use of self-estimation as an indicator of children's fitness is
a valuable adjunct to objective assessment that warrants further investigation.

According to the National Core Curriculum of Finland (2004) one goal of basic edu-
cation is to develop the student's capacity to undertake self-assessment of their abilities.
The purpose of developing self-assessment proficiencies is to support improvements in
study skills and the growth of the student's self-knowledge. Physical education teachers
should also search for opportunities to promote students' capabilities for self-assessment
associated with physical and motor skills. To date, only limited research information is
available as to how PE teachers could support the student's development of self-assess-
ment skills and how realistic self-assessment is for elementary school-aged children in
physical education. The purpose of this study, therefore, was to evaluate the effectiveness
of a physical education program that provided Grade 6 children with skills and knowl-
edge associated with the self-estimation of their fitness levels. As an additional compo-
nent to the regular objective assessment of the children's physical fitness, this sample also
completed a short measure of self-estimated fitness.

METHOD
Participants

The participants of this study were 48 Grade 6 students from one school located in
central Finland. The age of subjects varied between 11-12-years and the sample included
20 girls and 28 boys. The students have participated in two mixed gender physical edu-
cation classes per week at both grade one and two. From grades three to six students had
3 PE lessons per week in which a female PE teacher taught the girls group and a male PE
teacher taught the boys groups. PE group sizes varied between 16 and 24 students.

Instruments

The methods used were divided into four sections:
1. Content of teaching,

2. Subjective measurement of fitness,

3. Objective measurement of fitness,

4. Validity and reliability of the fitness tests.

Content of teaching. In Finland the physical fitness of students is measured longitudi-
nally to observe their fitness development over time. Teaching content includes specific
fitness information and activities, which students can practice, thus, developing and man-
aging their own physical fitness. The students in this sample were involved in the practice
of self-evaluation as a key element of the PE curriculum since Grade 1. During the first
years of schooling, self-evaluation focused on students' experiences of different physical
activities and activity during PE lessons. Self-evaluation also involved the self-assess-
ment of their social behavior. As an important element of the Grade 6 PE program teach-
ers purchased 30 heart rate monitors (Polar, model E40) for student use during classes.
Students wore the heart rate monitors during approximately ten different PE classes. Stu-
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dents were taught to measure and record heart rates and to make conclusions regarding
the intensity of the physical activity. Teachers discussed the different heart functions and
how they are related to heart rate. Information concerning how students could maintain
and develop their fitness levels using heart rate information was also provided. During
one lesson students visited the Finnish Olympic Research Center to observe a fitness
testing session involving young elite-level athletes. During that visit teachers and students
discussed the differences between the procedures associated with elite-level fitness test-
ing and school based fitness assessments.

Subjective measurement of physical fitness. During the final phase of the Grade 6 PE pro-
gram students completed the self-estimation of physical fitness questionnaire. The measure
includes three different items that are: 1) "I'm able to do tasks demanding endurance", 2) " I'm
able to do tasks demanding strength" and 3) "I'm able to do tasks demanding flexibility".
Students answered using one of three different response alternatives that are a) "very well" b)
"average" or c¢) "poorly". The self-estimation of physical fitness items were modified versions
of items used as part of the Health Behaviour in School-aged children study (Vuori et al.,
2004) for the self-assessment of physical activity.

Objective measurement of physical fitness. At the completion of the Grade 6 PE pro-
gram we objectively measured the students' physical fitness levels. Firstly, the aerobic
endurance levels of students were measured using the long distance running test (Safrit,
1990). The running distance was set at 1500m girls and 2000m for boys using the
school's own 300m athletic facility. Students completed the run only once and their fin-
ishing time was recorded. The next five fitness assessments were administered indoors
over two PE lessons. The size of school's gym was approximately 17m x 10m. The sit
ups (completed in 30s), standing broad jump (cm) and sit and reach (cm) assessments
were the same for boys and girls. Upper body strength was measured by time (s) of
shoulder hang for girls and the number of completed pull-ups for boys. The students were
familiar with all test items because the assessments form part of the school fitness
evaluation program that all Finnish students complete once or twice a year from Grade 3.
All measurements were completed during normal PE lessons. The PE teacher for each
group assessed the students' task performance in the following test items: 1500m/2000m
run, shoulder hang, and pull-ups. Students assessed their peers for sit ups, sit and reach
and standing broad jump. For statistical analysis a combined category of strength was
created. The strength score was calculated by averaging the normative performance re-
sults for standing broad jump, shoulder hang /pull-ups and sit ups.

Validity and reliability of the fitness tests. Earlier research has shown the tests selected
have good validity, satisfactory reliability, and conform to international standards for the
assessment of physical fitness (e.g., Larson, 1974; Saftrit, 1990). Previous researchers have
reported the inter-rater reliability of the tests varied between .57 and .98 (Simons et al.,
1982). Nupponen (1981) generated and reported normative data for each of the tests. It
should be noted, however, that a single test does not necessarily measure only a single
fitness characteristic. Tests can assess many different fitness properties and
correspondingly, one characteristic could be evaluated by several tests.

Procedure

Descriptive data was analyzed for the girls and boys for both the objective and sub-
jective fitness test items. All analyses for the objective fitness scores were based on the
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participants' normative percentage score, derived from data presented by Nupponen
(1981), rather than the raw score. This was done so that analyses involving girls and boys
scores in fitness characteristics in which the tests varied (e.g., 2000m run for boys and
1500m run for girls representing endurance) could be conducted for the whole sample
based on the normative percentage for that fitness characteristic. Gender differences were
evaluated using the independent samples t-test. The correlations between self-estimation
and objective test items were determined using Spearman's rank correlation test. One way
ANOVA was used to evaluate differences in objective fitness test scores between stu-
dents grouped according to their self-estimated fitness category. Hochberg's GT2 method
post hoc test for unequal sample sizes was then used to evaluate pair-wise group differ-
ences (Wilcox, 1987).

RESULTS

Scores for participants' self-estimation of fitness level are presented in Table 1. The
main trend found for both boys and girls was that the majority of participants evaluated
their endurance, strength, and flexibility fitness levels as either very good or average.
Only 5 to 15% of participants evaluated their fitness as poor within the three fitness char-
acteristics. Higher percentages of boys self estimated their endurance and flexibility as
very good. A higher percentage of girls self estimated their strength as very good. The
patterns of percentage distributions of the self-estimation score groups for each of the fit-
ness characteristics were very similar for the overall sample. The internal consistency of
the 3-item measure was low (r = .51) with the flexibility item leading to the greatest
change in Cronbach's alpha if removed.

Table 1. Grade 6 (girls and boys) self-estimations of their fitness level

Girls Boys All

Self-estimation of Fitness Item (n=20) (n=28) (n=48)

n % n % n %
I'm able to do endurance tasks
- very well 8 40 | 16 | 57 24 50
- average 9 45 8 | 29 17 35
- poor 3 15 4 14 7 15
My strength level is
- very good 11 55 13 | 46 24 50
- average 8 | 40 | 12 | 43 20 42
- poor 1 5 3 11 4 8
I'm able to do tasks demanding flexibility
- very well 8 | 40 | 14 | 50 22 46
- average 9 | 45 10 | 36 19 40
- poor 3 15 4 14 7 14

The girls and boys actual and normative performance scores for each of the objec-
tively assessed variables are shown in Table 2. There were no statistically significant dif-
ferences between genders in the endurance and strength items. Girls were more flexible
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than boys. Normative performance results for each of the self-estimated fitness categories
for each of the fitness characteristics are also shown in Table 2.

Table 2. Actual and normative objective fitness test scores and gender difference t values

L . . Overall Girls Boys t
Objective Fitness Variables M D M D M SD | value | sig
Endurance % 49.67| 30.90| 45.60| 30.67| 52.57| 31.29| -0.767| . 447
1500m /2000m (s) 472.20| 70.07|568.21| 98.28
Strength Total % 62.37| 22.83
Standing Broad Jump % 59.58| 26.06| 63.90| 29.22| 56.50| 23.62| 0.969| .338
Standing Broad Jump (cm) |181.69| 21.91|174.75| 25.25|186.40| 18.06| -1.905| .063
Arm strength % 47.98| 32.81| 49.75| 36.18| 46.71| 30.81| 0.313| .756
Arm Hang(s)/Pull-ups(reps) 16.19| 16.71| 3.29| 3.52
Sit Ups % 79.54| 28.84| 75.60| 29.63| 82.36| 28.47| -0.797| .429
Sit Ups (reps) 23.81| 6.63| 21.75| 6.74| 25.29| 6.25|-1.120| .270
Flexibility% 76.25| 22.61| 85.50| 16.93| 69.64| 24.07| 2.529| .015
Sit and Reach (cm) 61.25| 5.99| 65.55| 5.17| 58.07| 4.38| 5.359| .000

Correlations between self-estimated fitness items and normative scores for the objec-
tive measures are shown in Table 3. Self-estimated endurance correlated strongly with
the normative 1500m/2000m performance and moderately with strength (total). Self-es-
timated strength correlated strongly with the normative strength and moderately with en-
durance performance. In addition, self-estimated flexibility correlated moderately with
the normative sit and reach performance but it was not associated with normative endur-
ance and strength scores. Results also showed that self-estimated strength correlated with
moderately with self-estimated endurance and self-estimated flexibility was found to cor-
relate weakly with self-estimated endurance.

Table 3. Correlations of self-estimated fitness and normative scores for the objective test items

Objective Fitness Item Self-estimation of Fitness Category
(N =48) Endurance Strength Flexibility
Endurance
1500m/2000m -.69"" -49" 21
Strength (total) -47" ST -.08
Standing long jump -39 66" -.15
Hanging/pull-ups -33" 47" -.12
Sit ups 44" 64" .08
Flexibility
Sit and Reach -.08 -.05 -50""

"p<.05 p<.01, p<.001

The ANOVA results revealed significant differences between the self-estimated fitness
groups in objective endurance, strength (total) and flexibility fitness scores (Table 4).
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Table 4. Descriptives and F-values for Self-estimation level group differences in norma-
tive objective measure scores

Normative Fitness Very Good Average Poor ANOVA
Variable M | SD [n| M | SD |[n| M | SD |n (2’115) sig
Endurance % 71.58(19.50(24|30.23|21.13 (17|21.71|30.47| 7 | 24.55 | <.001
Strength Total % 76.96(14.38(24|51.60|19.37 |20|28.67|14.74| 4 | 21.49 | <.001
Flexibility% 86.59|15.59(22(72.74|16.86|19|53.29|35.42| 7| 7.96 |<.001

Post-hoc analyses indicated significant differences existed in objective endurance scores
between the above average and both the average and below average self-estimation of en-
durance fitness groups (p<.001), whereas, no significant difference was found between the
average and below average groups. Significant post-hoc differences in objective strength
scores were found between the above average and both the average and below average self-
estimation of strength fitness groups (p< .001). In addition, there was also a significant
difference between average and below average self-estimation of strength fitness groups in
objective strength scores (p=.046). A significant difference was found only between the
above average and below average self-estimation of flexibility groups (p<.001) in objective
flexibility scores.

DISCUSSION

The purpose of this study was to evaluate the relationship between the self-estima-
tions and objective assessments of physical fitness for a sample of Grade 6 Finnish chil-
dren. Results the correlations clearly indicated that the students' estimations of their own
fitness levels were closely related to corresponding objectively measured fitness scores.
This suggests that utilizing children's own evaluations of fitness constitutes a viable al-
ternative to more complex objective testing, and also allows for the on-going mastery of
the skills required in the accurate self-estimation of fitness across the lifespan.

For this sample, 85 to 90% of the children estimated their fitness as very good or av-
erage. This result was higher than expected. Previous findings, however, have indicated
that the endurance levels of Scandinavian children are declining (Huotari, 2004; Wennlof
et al., 20006). Furthermore, the students represented in the average category for endurance
demonstrated normative endurance scores in the low range. This suggests that many stu-
dents in this category were overestimating their endurance fitness levels. In relation to the
strength category, the students' self-estimation closely matched the corresponding scores
of normative strength. Self-estimation scores for flexibility demonstrated a pattern that
suggests that the students underestimated their fitness. Normative flexibility mean values
for the average and poor categories were higher than is typically observed for students
objectively classified as average or poor in flexibility suggesting that the students were
underestimating their capacitates.

A possible reason underlying the over-estimation of endurance scores by students in
the average category may be that the normative scores we have used were formulated in
1981. Research examining changes in children's fitness over the last 20 years indicated
that aerobic fitness is the main area of decline (Wennlof et al., 2006). As children tend to
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estimate their fitness on the basis of peer comparison, the normative data may not accu-
rately reflect the current status of the endurance fitness levels of children in Finland. Re-
search regarding strength and flexibility indicates a higher level of stability over time in
the actual fitness levels of children than changes in aerobic fitness (Tomkinson, 2007).
The present finding regarding strength indicates that the actual scores are representative
of global trends highlighting minimal change in children's strength levels (Volbekiené
and Gricidite, 2007; Tomkinson, 2007).This suggests, therefore, that the normative data
provide an accurate indication of actual strength fitness. Furthermore, the strong associa-
tion between actual and self-estimated strength, and the significant differences between
each of the self-estimated categories, provides support for the efficacy of children's self-
estimations of their strength. Additionally, the children's actual flexibility scores were
representative of normal and above normal fitness across the categories of self-estima-
tion. Secular reports of changes in children's flexibility are limited; however, Volbekiené
and Gricitté (2007) found a small decline in the flexibility of 12-year-olds between 1992
and 2002. One possibility for the children's apparent under-estimation of their flexibility
is that the sample school places a large focus on this area of fitness within the school
physical education program. The children in this sample, on the basis of their peer com-
parisons, may not have an understanding that their flexibility is possibly better than chil-
dren of other school settings. Interestingly, children (especially boys) are less likely to
observe characteristics such as flexibility in demonstrations of fitness during leisure or
community sport based physical activity (e.g., aerobic, anaerobic) and as a consequence
the performance of the sit and reach test in the school setting may constitute their only
reference point in regards to flexibility. Overall, the relationships between actual and self-
estimated fitness observed in the current data were very good and similar to those re-
ported by Lamb and Hayworth (1998), and much higher than those found by Jiirimde and
Saar (2003), particularly in relation to strength and flexibility.

A number of interesting gender differences were observed in the both the self-esti-
mated and actual data. Firstly, a higher percentage of the girls self-estimated their
strength as average or very good than the boys, whereas no significant differences be-
tween genders for any of the normative strength test scores were found. This result is in
contrast with Jirimde and Saar (2003) who reported that boys scored significantly higher
in self-estimations of strength in 10- to 11 year-old and 14- to 15 year-old children. In re-
gards to flexibility, more boys estimated their flexibility as very good, whereas girls had
significantly higher normative flexibility scores. This result was similar to the gender
pattern found by Jirimde and Saar (2003). In the current sample, societal influences in
the manner in which boys and girls perceive strength and flexibility as characteristics of
fitness may represent a possible explanation for the results. Girls may give a lower prior-
ity of strength as a fitness attribute whereas boys, consider strength to be an important
representation of their overall fitness. The reverse pattern was observed for flexibility.
Boys are often in social situations that involve the demonstration of their levels of
strength to each other within the physical activities in which they participate (e.g., out-
door activities, ice hockey) (Connell, 2008). Girls participate more in sports and activities
that have a greater reliance on flexibility (e.g., gymnastics aerobics, dance) (Nupponen et
al., 2002). This may serve to provide boys with the information to make a more accurate
assessment of their strength and girls of their flexibility. It is worth noting that the girls in
this sample did have relatively high normative scores in the strength tests, and the boys
had similarly high normative scores for flexibility. The girls and boys in this sample,
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therefore may simply represent an above average group in regards to strength and flexi-
bility fitness and for this reason their self-estimation patterns fits the cohort accurately.

The major limitation of the present research is the small sample and the use of only a
single school. As this study was designed as a pilot framework to evaluate the self-esti-
mation measure, future research will be required that incorporates a substantially larger
sample from a much broader number of school settings. Additionally, the normative data
used was collected in 1976 (Nupponen, 1981) and may not serve as an accurate repre-
sentation of the current fitness levels of Finnish school children. Future analysis of the
self-estimation measure will require the use of more recent normative fitness information
from either Finland or similar European samples. At this point in time the low level of
internal consistency of the measure suggests that modifications to the item structure and
the number of fitness categories evaluated are warranted. For example, rather than a 3-
point scale a four or five point response scale may be more appropriate. The addition of a
category of speed that has a closer link to several of the actual fitness measures such as
the 50 m run could also serve to improve the assessment properties of the scale.

Overall, the findings have shown that children are capable of self-estimating their fit-
ness levels in line with their actual levels of fitness. Although the reliability for the self-
estimation scale was not assessed, convergent and divergent validity as demonstrated by
the strong correlations between similar categories of self-estimated and actual fitness
scores and weaker correlations between dissimilar categories provide basic evidence of
the psychometric adequacy of the measure. The results indicate that further development
and more in-depth evaluation of the measure would serve to refine the structure of a self-
estimation of fitness instrument capable of providing a viable alternative to objective as-
sessments of the fitness levels of school aged children.
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POVEZANOST IZMEDU SAMOPROCENJIVIH
I STVARNIH FIZICKIH FITNES REZULTATA
FINSKIH UCENIKA SESTOG RAZREDA

Pertti Huotari, Arja Siaikslahti, Anthony Watt

Svrha ove studije je bila da se utvrdi da li su ucenici Sestog razreda bili sposobni da procene i

ocene svoj fizicki fitnes. Ispitanici (N = 48: 20 devojcica i 28 decaka) su popunili upitnik sa tri
mogucnosti da procene svoj nivo fizickog fitnesa (visok, prosecan, nizak) u vezi sa objektivno
procenjenom izdrzljivoséu, snagom i nivoima fitnes fleksibilnosti. Znacajne korelacije su utvrdene
izmedu samo-procene izdrzljivosti i vremena tréanja na 1500m, odnosno 2000m (r = -.69); samo-
procene snage i kombinovanih rezultata snage (standing long jump, sit-ups and shoulder hang/pull-
ups) (r = -.71); i samo-procene fleksibilnosti i rezultata sit and reach (r = -.50). ANOVA rezultati su
otkrili znacajne razlike izmedu fitmes grupa koje su se ocenjivale visoko, prosecno i nisko u stvarnim
fitnes rezultatima izdrzZljivosti, snage i fleksibilnosti. U svim slucajevima samo-procenjujuca grupa
koja je sebe visoko ocenila, pokazala je vise rezultate na odgovarajuéim objektivnim merenjima.
Rezultati jasno pokazuju da Sesti razred ima dovoljno vestina da izvrsi kompletnu samoprocenu svoga
fitnesa.

Kljuéne re€i: deca, fizicki fitnes, samoprocena, osnovna Skola
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