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Abstract. Participation in physical activity (PA) builds self-efficacy required for adolescent
development. This study investigates the extent of physical activity among the adolescent students
and its influence on their physical activity self-efficacy (PSE) in two developing societies, India and
Fiji. The PA level has been derived from responses on the time uses of 873 high school adolescent
students studying at year 10 from 16 selected rural and urban schools. An index of PSE has been
prepared using the sample responses and then following Cronbach’s alpha of reliability test and
method of principal component analysis (PCA). Finally, ANOVA and regression techniques have
been applied to find statistical relationships. It is observed that almost 62% sample adolescent
students are engaged in the lowest level of PA (0-1.4 hours per day) and 23% spend even less than
30 minutes. The PA level and its self-efficacy of female adolescent students are substantially lower
than those of boys. Further, the statistical results suggest that PA definitely improves PSE, but at a
decreasing rate.
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1 Introduction

General and mental health problems during the adolescent period are increasing significantly in modern
societies. People believe that physical activity (PA) deals only with their physical health problems and
that it does not influence their mental health and well-being. Moreover, a major group of adolescents are
more interested to engage in sedentary activities such as using computers, playing electronic games and
watching TV [19]. As a result, PA declines dramatically during this period [7], [8] and [1]. This is also
observed in more recent research as well [16] and [17]. The fall could be more pronouced in the
developing societies where students seem to face much pressure due to fear of future unemployment.
These issues lead to raise four initial questions: To what extent adolescent students are engaged on PA
in developing societies, such as India and Fiji? Is there any variation among the levels of PA across
gender in the presence of social constraints? Does the engagement in PA influence students’ self-efficacy
to regulate physical activity? If so, to what extent? Physical activity self-efficacy is very much essential
for their sound development in life. This paper attempts to address these questions.

A growing body of research, though scanty, suggests that PA can prevent people suffering from
various mental health syndromes by reducing their stress, anxiety and depression [[12], [13], [20] and [21]]
along with physical health problems [7]. PA is immensely important during the adolescent period (from
12 years to the early 20s) since this period brings considerable physiological, psychological and social
changes of human development. Adolescence is inherently a stage of “storm and stress” [10] and must be
encouraged to build not only sound physical health but also their mental health.

PA is expected to be playing a favourable role for adolescents through developing their physical
activity self-efficacy (henceforth, PSE) [20]. PSE refers to one’s belief about one’s capabilities to engage
in PA [2], [3], [4] and [5]. This may regulate the adolescent students in such a way that could accelerate
their self-confidence [5] and reduce the fluctuation of mood common during the adolescent period. The
contemporary literature also discusses the relationship between PA and PSE. Stimpson’s study [20]
showed that respondents engaging in exercise frequently (action and maintenance stages) had high self-
belief to engage in PA even in a difficult condition. Similarly, the study of [18] indicated that
environmental-change efficacy had the most significant influence on the children’s engagement in PA.

In a typically developing society, particularly in India, schools and parents still encourage students to
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focus essentially on academic activities ignoring the other developmental issues in the adolescent period.
Additionally, gender discrimination is predominant in the two traditional developing societies. Therefore,
the current study aims to investigate the types as well as levels of PA among adolescent students across
gender in these two countries. Such issues of adolescent in the context of gender disparity persisted in a
typical developing society are still under-researched in the existing literature. In a very resent study,
Lépez Sanchez et al. [16] tried to estimate the level of habitual physical activity in children and
adolescents from the Region of Murcia (Spain) using a questionnaire on Physician-based Assessment and
Counselling for Exercise (PACE) among 1055 children and adolescents (532 males and 523 females),
aged between 3 and 18 years. They found that the samples were not engaged in sufficient level of
physical activity in comparison with the desired level, according to the recommendations of the World
Health Organization. Moreover, boys are found more active than girls. In another study on Spain and
India comparison, Lépez Sdnchez et al. [17] found almost similar results. Further, the study concluded
that the level of physical activity is insufficient and decreases slightly with the age. However, both these
studies considered sample of heterogeneous students with wide variation of their socio-psychological
development.

The present study is similar to these two works, but a bit different way on certain aspects. We want
to focus more on the adolescent than children to account for activity at the stage when an individual
starts acting in response to their own consciousness. Activity of children is more driven by parents and
schools. But, this may not be true for adolescent. Homogeneity is also preferred for deriving robust
statistical analysis. In order to understand the strength of relationship, we attempted to prepare an
index showing the level of physical activity (PA) and used it in the statistical manipulation. Moreover,
this research attempts to investigate the influence of PA on PSE of adolescent students. The study
assumes that a sufficient level of PSE can be achieved with a moderate level of PA and with the higher
level, PA may not contribute to the PSE to the same extent. The existing literature did not examine
such aspect of the relationship using statistical methods.

The study proposes to test the following hypotheses empirically.

(i) Moderate to high levels of PA are confined to limited adolescent students.

(ii) The level of PA among girl students would be substantially lower than that of boys.
(iii) The PA will improve PSE, but at a decreasing rate.

(iv)  The PSE level of girls would also be lower than that of boys.

2 Method

2.1 Participants

Driven by limited scope and opportunity, the Indian field survey has been conducted during 2013-14
within urban, semi-urban and rural areas in the district of Midnapur which is located 70 km from
Kolkata, West Bengal. Similarly, Suva (urban) and Rakiraki (rural) were chosen for sample survey in
Fiji during the same period. In total, ten schools from India and six schools from Fiji were selected
randomly at the region level. The Indian sample includes 435 adolescent students from 10" standard
(aged 14-17 years), of whom 245 are girls and the remaining 190, boys. Similarly, the Fijian sample size
is 438 adolescent students, consisting of 252 girls and 186 boys.

Instrumentation: The research instruments used to measure the level of PA, PSE and other
activities are presented below:

2.2 Level of PA

The study has utilized a self-recall and report measurement instrument followed by the Physical
Activity Questionnaire for Adolescents (PAQ-A) developed by Kowalski, Crocker and Donen [14] with
minor modifications. Two different approaches have been undertaken to help the students in recalling
aspects of their PA. The first approach was to identify the list of activities, such as walking, jogging,
running, cycling, swimming, dancing, baseball, softball, football, badminton, hockey, volleyball,
basketball, physical exercise (PE), yoga, cricket, rugby and others. They reported on how much time
they spent on each of these physical activities in the previous seven days. The second approach tries to
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account for the time spent for those activities by categorising different periods of a normal day in the
last 7 days during the survey. PA captures such types of activities which range from moderate to
vigorous intensities undertaken by the adolescent students. It excludes household activities, such as
sweeping, mopping, washing, and gardening because those may not be conducive to deriving benefits on
the psychological state(PSE).
2.2.1 Indexation of PA

Step 1: At first the study estimated the mean of the total times spent under first and second
approaches as follows:
Totaltime spenton firstapproach+totaltime spentonsecond approach

2

Step 2: To obtain the level of PA per minute, the average level of PA, derived in step 1, is divided

by 7*24*60.

Average Level of PAinTdays (Ininute) =

Averagelevelof PAinTdays (mz’nute)
7*24%*60
Step 3: To determine the final index, the above level has been normalised by taking its difference

from the minimum level and then, dividing by the difference between maximum and minimum PA per
minute.

Levelof PAper minute =

(Levelof PAperminute — minimumlevel)

LevelofPA([nde:c) =
(Maa:imumlevel - mz’m’mumlevel)

It is to be noted that the final index of the level of PA is unit free and varies within 0 and 1. The
entire level has been divided into five ranges to compare the level between the sample students and this
is shown in Table 1 below:

Table 1. Ranges of the level of PA

Low 0.00-0.20  (0-84 minutes per day)
Moderate | 0.21-0.40 (84-168 minutes, i.e. 1.4-2.8 hours per day)
High 0.41-0.60  (2.8-4.2 hours per day)
Very high 0.61-0.80  (4.2-5.6 hours per day)
Extreme 0.81-1.00  (5.6-7 hours per day)

Note: Author’s specification

The scale used here seems to be an arbitrary one and could be on the high side. Since an adolescent is
usually more active than an adult when walking, cycling and engaging in the various games and sports
included in the questionnaire, the scale, though it seems to be on the higher side for an adult, could
reflect the right division for adolescent students for the purpose of the study.

2.3 Level of PSE

PSE is concerned with people’s belief about themselves to regulate regular PA [6]. The study assumes
that a PA efficacious outlook fosters people’s intrinsic interest towards this activity and helps them to
overcome various untoward situations for maintaining regular PA (Bandura, 1994). With this idea, the
study has considered a PSE scale adopted by [6] in which 18 questions are designed to assess students’
confidence for engaging in PA in different improper situations (e.g., when tired, when there are various
problems etc.). The answers have been measured on a 10-point scale, representing ‘0’ as the lowest and
‘10" as the highest value (see Appendix A).

2.4 Level of Other Activities

The sample adolescent students were asked about their time spent on various activities such as learning,
music/singing/drawing, video/computer games, indoor games and household tasks (e.g., mopping,
sweeping, cooking ) during the previous 7 days. These activities have been added to the questionnaire to
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control their influences on the socio-psychological variable like PSE.

2.5 Procedure

After collecting the required data, the questions have been combined to construct a unique index to
represent each variable. In order to do this for a psychological variable like PSE, Cronbach’s alpha test
[9] was applied to examine the reliability of all the instruments and then, an index has been constructed
to combine them by using proper weights derived from the method of principal component analysis
(PCA) [14], [15] and [22].

After indexation, analysis of variance (ANOVA) has been applied to investigate the significance of
difference of PA across gender [13]. And finally, multiple regression analysis has been used to examine
the extent of relationship between PA and PSE [13].

3 Data Analysis

From the first approach of the questionnaire on PA it is shown in the Table 2 that walking, bicycling
and cricket are the most important and preferred physical activities among Indian sample students,
whereas Fijian sample students are engaged more in walking, volleyball and rugby playing.

Secondly, in India boys and girls are engaged in PA in the ratio of 2:1. In Fiji, within the total PA
the boys’ share is 0.52, which is marginally higher than that of girls (0.48).

Table 2. Distribution of PA by types across country and gender

India Fiji
Types of Out of total activity [Boys by Girls by out of total activity Boys by Girls by
PA done by all students types out of types out of |done by all students types out of types out of
Types' |Boys' |Girls' |boys’ total  [girls’ total Types' |Boys' |Girls' |boys’ total [girls’ total
share [share [share |activity activity share [share |share |activity activity
Walking for
exercise 0.16 0.10 ]0.07 ]0.15 0.20 0.34 0.16 [0.18 10.30 0.39
Bicycling  [0.32 0.19 10.13 ]0.29 0.38 0.03 0.02 10.01 ]0.04 0.01
Swimming [0.02 0.01 0.01 ]0.02 0.03 0.08 0.04 10.03 ]0.08 0.07
Baseball,
softball 0.01 0.01 0.00 ]0.01 0.01 0.00 0.00 10.00 0.00 0.00
Dance 0.02 0.00 {0.02 ]0.00 0.07 0.09 0.02 ]0.07 {0.03 0.15
Football 0.06 0.05 ]0.01 10.07 0.02 0.06 0.05 [0.01 ]0.09 0.02
Badminton [0.08 0.04 ]0.05 0.06 0.14 0.01 0.00 {0.01 ]0.00 0.01
Hockey 0.00 0.00 10.00 ]0.00 0.00 0.01 0.00 10.01 ]0.01 0.01
Volleyball ]0.02 0.02 10.00 ]0.03 0.00 0.14 0.07 10.07 ]0.12 0.15
Basketball [0.01 0.00 0.00 ]0.00 0.01 0.04 0.02 10.02 ]0.03 0.04
Physical
exercise,
yoga 0.06 0.04 ]0.02 0.06 0.06 0.05 0.03 [0.03 ]0.05 0.06
Cricket 0.21 0.20 {0.01 10.30 0.03 0.01 0.00 ]0.00 10.01 0.01
Rugby 0.00 0.00 {0.00 10.00 0.00 0.13 0.11 {0.03 10.20 0.06
Other
(specify) 0.02 0.00 10.02 ]0.01 0.05 0.02 0.02 10.01 ]0.03 0.01
Total 1.00 0.67 10.33 |1.00 1.00 1.00 0.52 1048 |1.00 1.00
Sample
number 435 190 245 190 245 438 186 1252 186 252

Source: Author’s calculation, Field Survey

According to the index of PA (discussed in the Instrumentation section), the highest proportion of
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students (57.7% in India and 66.4% in Fiji respectively) belongs to the lowest range (Table 3). Then,
gradually the share decreases with the higher levels of PA in both the countries. Across both countries
together, the maximum share of students (62.1%) lie within the lowest level. Moreover, approximately
23% of the sample adolescent students are engaged in PA even below 30 minutes per day in both
countries. This shows engagement of adolescents on physical activities confines towards moderate to

lower level and limited individuals.

Table 3. Level of PA by sample distribution

Country | Range of PA | Boys Girls Total
No. % No. % No. %
India 0.0-0.20 60 | 31.6 191 | 78.0 251 | 57.7
0.21-0.40 68 | 35.8 45 | 18.4 113 [ 26.0
0.41-0.60 41 | 21.6 7 2.9 48 [ 11.0
0.61-0.80 15 7.9 2 0.8 17 3.9
0.81-1.00 6 3.2 0 0.0 6 1.4
Overall 190 | 100.0 [ 245 ] 100.0 435 | 100.0
Fiji 0.0-0.20 105 | 56.5 186 | 73.8 291 | 66.4
0.21-0.40 42 | 22.6 44 1 175 86 | 19.6
0.41-0.60 20 | 10.8 19 7.5 39 8.9
0.61-0.80 14 7.5 2 0.8 16 3.7
0.81-1.00 5 2.7 1 0.4 6 1.4
Overall 186 | 100.0 [ 252 ] 100.0 438 | 100.0
Total 0.0-0.20 165 | 43.9 [ 377 | 75.9 542 | 62.1
0.21-0.40 110 | 29.3 89| 17.9 199 [ 22.8
0.41-0.60 61 | 16.2 26 5.2 87| 10.0
0.61-0.80 29 7.7 4 0.8 33 3.8
0.81-1.00 11 2.9 1 0.2 12 1.4
Overall 376 | 100.0 | 497 | 100.0 873 ] 100.0

Source: Author’s calculation, Field Survey.

In order to visualize the share of students against the level of PA, this has been plotted. All plots
such as Kernel, normal, and t-distribution of the total sample students against the range of the PA
suggest that the highest peaks lie almost within the lowest PA level (see Fig 1). This supports the

previous discussion in both countries as well.

Kernel density estimate

4 .6
Level of Physical Activity

Kernel density estimate
Normal density
t density, df =1

kernel = epanechnikov, bandwidth = 0.0362

Figure 1. Distribution of the level of PA (Source: Author’s calculation, Field Survey.)
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3.1 Level of PA by Gender
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ANOVA has been undertaken between gender for the two countries together and each country
separately. The derived F-statistics for the total sample (with p = 0.00 in Table 4) and each country
separately (with p = 0.00 in Table 5) suggest that PA levels across gender are significantly different
from each other. It is observed that the mean value of PA for girls has been consistently lower than that
of boys in both countries separately as well as in total. For example, the average level of PA for girls
combining two countries has been 0.15 which is almost of half of the boys.

Note: Bartlett's test for equal variances (chi2 (1) = 87.783; p = 0.00)

Table 4. Summary statistics and ANOVA of the level of PA by gender combining two countries

Summary statistics

Gender Mean Std. Dev. Freq.

Girls 0.150 0.135 497

Boys 0.298 0.213 376

Total 0.298 0.213 873
ANOVA

Source Df SS MS F P

Between groups 1 4.687 4.687 | 156.59 | 0.00

Within groups 871 | 26.073 0.030

Total 872 | 30.760 0.035

Source: Author’s calculation, Field Survey.

Table 5. Summary statistics and ANOVA of the level of PA by gender in two countries separately

India

Summary statistics

Fiji

Gender Mean | Std. Dev. Freq.
Girls 0.135 0.121 245
Boys 0.334 0.207 190
Total 0.222 0.191 435
ANOVA
Source Df S5 MS F p
Between groups 1 4.256 | 4.256 | 158.25 | 0.00
Within groups 433 11.646 | 0.027
Total 434 15.902 | 0.037
Summary statistics
Gender Mean | Std. Dev. Freq.
Girls 0.165 0.147 252
Boys 0.261 0.213 186
Total 0.206 0.184 438
ANOVA
Source Df S5 MS F p
Between groups 1 0.990 | 0.990 | 31.24 | 0.00
Within groups 436 13.810 | 0.032
Total 437 14.800 | 0.034

Note: Bartlett's test for equal variances (chi2(1) = 60.656, p = 0.00 for India; chi2(1) = 29.926, p = 0.00)
Source: Author’s calculation, Field Survey.
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3.2 PSE

At first, the reliability test for all the questions used in the questionnaire related to PSE has been
undertaken. It is observed that the signs of all questions are positive and inter-test correlations are high
enough. The overall Cronbach’s alpha combining all questions is 0.8126 and that is beyond the critical
value of 0.7 (see Appendix A). So, it indicates that all the questions are sufficiently reliable to explain
the variable.

Then, the principal component method has been applied to find the weights of each instrument to be
used in the construction of the index and this provides separate and appropriate scores for all questions
towards various uncorrelated dimensions. The most significant dimension (known as component 1)
having the maximum eigenvalue 44.833 and 23.89% of the total variance (the largest variation) of the
variables has been considered for weighting them. Note that all the coefficients for component 1 are
statistically significant and the probability value of Chi-square suggests that the coefficients are
significantly different from each other (see Appendix A). Hence, they can be used as weights to combine
in linear form of index formation. The shared value of each coefficient is used with respect to the total

value of all coefficients so that the sum of the weights will be exactly equal to one.
1

Z v8 @, pseQi
pse === (1)

indsllw 18
o
i=1 !
where @, is the coefficient of i-th variable (question) found in component 1.

The density distribution of students across the range of PSE has been plotted (see Fig 2). As per
Kernel and normal distributions of the sample students against PSE shown in the figure, the largest
share of students falls within the average level of PSE, i.e., 5.

Kernel density estimate

T T T T T T

0 2 4 6 8 10
pse_index_pca

Kernel density estimate
Normal density

kernel = epanechnikov, bandwidth = 0.3695

Figure 2. Kernel density distribution of PSE (Source: Author’s calculation, Field Survey.)

3.3 Effect of PA on PSE

Now, the study wants to examine the relationship between PA and PSE. To do this, PSE was regressed
on PA along with other sociocultural factors such as country, gender, learning activities, musical and
cultural engagement, and household activities. The results of multiple regression have been presented in
Table 6. The table shows that the regression coefficient of PA is 4.261 and the coefficient of square term
of the variable is -3.682. Both of them are statistically significant at the 5% level. Therefore, it suggests
that PSE is increasing significantly with PA. But, it is seen that the rate decreases gradually. Again, it
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was found that boys’ PSE is significantly greater than that of girls. The coefficient capturing the
country effect for Fiji has not been found statistically significant.

Table 6. Regression results of PSE on the level of PA combining both countries

Variable Coefficient | Standard Error | P

PA 4.261%F* 0.834 | 0.00
(PA)? -3.682%** 1.080 | 0.00
Fiji 0.188 0.147 | 0.20
Boy 0.560*** 0.114 | 0.00
share of time spent on household works -1.230** 0.571 1 0.03
share of time spent on learning activities -0.382 0.589 | 0.52
share of time spent on music, singing and drawing | -0.107 0.648 | 0.87
Constant 4.056*** 0.257 | 0.00

Note: Adjusted R*= 0.11, F (7,865)=16.34 (p=0.00)
* p<0.10, **p<0.05 and *** p<0.01
Source: Author’s calculation, Field Survey.

4

Results and Discussion

4.1 Findings and Discussions

The growing health hazards demand more participation in PA from the early stages of life. In virtually
all societies people pay less attention to PA. The current study investigated the possible influence of PA
on PSE of adolescent students in a typical developing society such as India and Fiji. The results from
the data analysis and discussion can be summarized as follows:

1. Firstly, the sample students largely fall within the lowest level of PA with 23% even below 30
minutes per day. The activity mainly includes walking, bicycling and nationally popular sports.
This is cricket in India and volleyball /rugby in Fiji. Students are engaged more in walking and
bicycling largely because of limited transports and/or lack of its affordability, particularly for
those who belong to lower income communities and live in remote villages.

2. Secondly, PA significantly raises the level of PSE, but at a decreasing rate. PSE rises with

more PA, reaches the highest peak and then starts declining. This suggests that a sufficient
level of PSE could be achieved with a moderate level of PA and it cannot be enhanced much
beyond this level. This proves the third hypothesis. The result supports previously discussed
Stimpson’s study [20]. However, the present study is distinct by focusing on adolescent students
and observing the extent of the relationship between PA and PSE.

3. Thirdly, boys participate in significantly more PA than girls. This could be related to the
persistent discriminatory attitude towards the girl child in a traditional society and also could
be due to lack of awareness of the importance of physical activity among girls. Moreover, boys
have significantly better PSE than girls who have the same level of PA. This may be due to
more exposure for boys in the traditional societies where gender inequality is deeply rooted.

The present study highlights the following contributions to the existing literature and understanding:

JAER

1. The study improves the attitude of people towards PA by showing its psychological benefits
during the adolescent period.

2. The methodological framework applied for the study is quantitative. The quantitative answers
on an ordinal scale of the questions designed for PSE are used for the indexation. This was
executed by applying PCA, after undertaking the reliability test of all the instruments.
Moreover, ANOVA and regression analysis have been applied to draw the relationships. Such
methods are rarely applied in the existing literature in these areas.

3. The average levels of PA and its efficacy are significantly lower for girls than for boys. The
gender dimension is an important issue in modern societies.

4. PA increases the level of PSE significantly, but at a decreasing rate. This is an important
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observation to find the critical value of PA, above which PSE will not be improved.

4.2 Limitations of the Study

1. The level of PA has been measured by the time devoted to specified PA. It has not been
estimated using scientific caloric, muscular, skeletal or aerobic expenditures.
2. The study does not examine the critical level of PA above which PSE cannot be raised.

4.3 Conclusion

The present research study concludes that adolescent students must be encouraged to participate
moderately in physical activities on a regular basis to protect themselves from growing health hazards.
This activity also helps them to reduce their mood fluctuation and to be stronger in dealing with the
conflicts in ever changing societies indirectly. Girl adolescent must be provided adequate opportunities
and informed about advantages to be derived from regular physical activity.

5 Implications for School Health

The sample students were asked to respond on the extent to which their own PA is influenced by the
school curriculum on a 5-point scale, indicating that higher the value lower is the importance and the
results show an insignificant role of school influencing on the level of students’ PA (not shown).
Therefore, school authorities should encourage the students towards this activity sufficiently and adopt
PA in their curriculum with due care and emphasis to raise students’ efficacy.

Human Subijects Approval Statement. The study undertook clearances from all relevant authorities
to conduct the survey.
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Appendix
Questionnaire and results of Cronbach’s & test and PCA for PSE
Question: How certain you are that you can get yourself to perform . PCA
your physical activity routine regularly (0-10 point scale)? alpha Coefficient *
1. when you are feeling tired? 0.804 0.183***
2. when you are feeling under pressure from work? 0.802 (0.223%+*
3. during bad weather? 0.805 (0.2297%+*
4. after recovering from an injury that caused you to stop exercising? 0.805 0.219%*
5. during or after experiencing personal problems? 0.801 0.240%**
6. when you are feeling depressed? 0.803 0.208***
7. when you are feeling anxious? 0.804 0.203%**
8. after recovering from an illness that caused you to stop exercising? 0.799 0.270%+*
9. when you feel physical discomfort when you exercise? 0.800 (.24 7%
10. after a vacation? 0.808 0.210%**
11. when you have too much work to do at home? 0.802 0.250%**
12. when visitors are present? 0.803 0.285%**
13. when there are other interesting things to do? 0.805 0.262%+*
14. if you don’t reach your exercise goals? 0.802 0.257%+*
15. without support from your family or friends? 0.803 (0.249%+*
16. during a vacation? 0.811 0.209%**
17. when you have other time commitments? 0.807 0.210%**
18. after experiencing family problems? 0.804 0.260%**
Overall alpha
=0.813

* shows the Cronbach’s & coefficient for the test if the particular item in the row is eliminated.
" derived from PCA. [Rho = 0.239; SE(Rho) = 0.009

LR test for independence (chi2(153) = 2753.99, p = 0.00)

LR test for sphericity (chi2(170) = 2912.89, p= 0.00)

Chi® (17) test for equality of estimated coefficients = 38.09, p= 0.002]

* p<0.10, **p<0.05 and *** p<0.01

Source: Author’s calculation, Field Survey.
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