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ABSTRACT 
 
The objective of this research was to analyse the differences in physical activity, basic psychological needs, 
motivation and responsibility in students. A sample of 109 participants was chosen (M = 16.29, SD = .95), 
who were given a questionnaire to assess their satisfaction of basic psychological needs (PNSE), motivation 
(BREQ-2) and responsibility (PSRQ), together with a physical activity measurement instrument. The 
participants were grouped for analysis according to the percentile of physical activity in "low active", "some 
active" or "very active". The results indicated no differences according to gender in physical activity. On the 
one hand the very active group had higher values of physical activity with respect to the rest of the groups, 
and these values were higher at weekends compared to the rest of the week, whereas, low and some active 
groups obtained higher values during the week. In addition, the very active group presented higher values in 
intrinsic motivation, autonomy, competence and lower in amotivation. We concluded the need to promote 
physical activity especially at weekends, encouraging the satisfaction of basic psychological needs to obtain 
higher levels of motivation. Key words: HEALTHY HABITS, COMPETENCE, PHYSICAL ACTIVITY, 
AUTONOMY, ADOLESCENTS. 
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INTRODUCTION 
 
Nowadays, the importance of physical activity to be in an optimal state of health, seems undeniable but,  
although people are increasingly aware of its importance (Rivero, 2010), in recent years, the general 
population and especially the younger generation have not shown signs of an increase in the practice of 
physical activity (Tercedor et al., 2007), which must consist of a minimum of 60 minutes a day of moderate-
vigorous aerobic physical activity and / or 10.000 daily steps, as well as 3 days per week of sports activities 
for the locomotor system (OMS, 2010). 
 
Although the parameters that measure physical activity are volume, frequency, density and intensity (Bompa, 
2003), it seems that the most relevant in terms of improving health and body composition is intensity (Heydari, 
Frund and Boutcher, 2016). Several studies have identified with various protocols that intensity has more 
importance to improve of cardiovascular health and anthropometric parameters in adults (Molina, Cifuentes, 
Martínez, Mancilla and Díaz, 2016) and in young adolescents (Heydari et al., 2016). 
 
According to the weekly schedule, we can find different results depending on the segment analysed. For 
instance, Beltrán et al. (2017) studied the segments of morning, lunch, afternoon, night and early morning 
during the week and at weekends, without any significant differences in general terms. While, Abarca et al. 
(2010) found statistically significant differences according to the schedule, with greater physical activity on 
school days for boys and girls. The same results were obtained by Nilsson et al. (2009) and Nader et al. 
(2008) also finding greater physical activity levels during the week for both genders, especially during school 
time. 
 
Referring to gender, it seems that there are differences between boys and girls, with higher values of 
moderate and vigorous physical activity (MVPA) in boys regardless of whether they are measured during the 
week or at weekends (Aibar et al., 2014; Beltrán et al., 2017) whereas, the light or very light activity values  
higher in girls without differences between weekends and during the week (Molinero et al., 2010). Bailey et 
al. (2012) identified that boys perform more MVPA during school time but found no differences in out of-
school time. 
 
Therefore, it should be noted that there are many reasons people do not do physical activity (Rodríguez et 
al., 2009). The reasons most cited by young people are: negative experiences in school practice, lack of 
support and the lack of role models (Allender et al., 2006). Faced with this problem, this highlights the great 
interest in finding the reasons why people tend to adopt more or less active behaviour, and therein the theory 
of achievement goals (Duda and Nicholls, 1992), together with the theory of self-determination (Deci and 
Ryan, 1985), these being the most studied within the sport context and physical education. 
 
The studies agree that people who perform more physical activity have a greater intrinsic motivation, and this 
increases especially in vigorous activity (Cervelló et al., 2014; Folgar et al., 2014; Moreno et al., 2013), 
generating greater general satisfaction task-oriented experiences and intrinsic motivation (Manzano and 
Valero, 2014). It should be noted that there are differences according to gender, generally boys have a 
greater intrinsic and extrinsic motivation compared to girls in physical activities practiced (Alonso et al.; 2012; 
Amado et al., 2014; Folgar et al., 2014). 
 
One of the most important determinants linked to the self-determination theory are the basic psychological 
needs, especially the autonomy need satisfaction (Deci and Ryan, 1985) that corresponds to the essential 
element of self-determination, being the major determinant for the beginning and maintenance in the practice 
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of physical activity (Deci and Ryan, 1987). Thus, it has been observed that young people who perceive a 
high degree of autonomy of their partners or coaches, have a greater motivation towards practicing physical 
activity (Reinboth et al., 2004). People who are more active, have more continuity with sports and have 
greater satisfaction in the three basic psychological needs (García et al., 2011). 
 
Furthermore, positive development in young people has created great importance in education and 
psychology (Lerner et al., 2003), seeing a clear relationship between physical activity and psychological and 
social development (Wright and Li, 2009). In this sense, studies indicate that the most active people will 
experience a greater level of responsibility (Gómez-Mármol et al., 2017), especially when they are 
accompanied by an increase in the possibility of choosing autonomously and greater intrinsic motivation 
(Belando et al., 2012). Therefore, in Physical Education, physical activity should be promoted in a fun, simple 
and effective way to develop this type of Responsibility (Martinek et al., 2009). 
 
Accordingly, this study aims to classify young school children according to their level of physical activity to 
discover the possible differences in physical activity between week and weekend and gender, and also to 
see if there are differences in the satisfaction of basic psychological needs, motivation and personal and 
social responsibility. 
 
It is hypothesised that the most active students will have the highest satisfaction of their basic psychological 
needs, greater intrinsic motivation, as well as higher levels of personal and social responsibility, both during 
the week and at weekends and also have higher values of physical activity in general compared to girls. 
 
MATERIALS AND METHODS 
 
Participants 
An intentional sampling was made according to the possibility of access and control of the especific sample, 
finally choosing an educational centre of Secondary School. A total of 132 participants were chosen, of which 
only 109 met the inclusion and exclusion criteria; who completely answered all the questionnaire questions; 
used pedometers or accelerometers a minimum of 3 days a week and 1 weekend day; performed with the 
pedometer on the days tested with a minimum of 750 daily steps and to have a record of minimum 600 
minutes each day with the accelerometers. 
 
The final sample consisted of 109 participants (42 boys, 67 girls) between 16 and 18 years old (M = 16.29, 
SD = .95). To quantify objectively the physical activity levels, accelerometers were used with 24 students and 
pedometers with the rest (85 participants). The sociodemographic variables that were used to carry out the 
present study were gender and physical activity level. Informed written consent was also obtained from the 
students and their parents. 
 
Material and instruments 
Basic Psychological Needs. The Spanish version (Moreno-Murcia, González-Cutre, Chillón, & Parra, 2008) 
of the Basic Psychological Needs in Exercise Scale (BPNES) was used. Participants answered on a Likert-
type scale from 1 (Totally disagree) to 5 (Totally agree). The questionnaire started with the following 

sentence: “In my physical education classes….”. Cronbach’s α values were .80 for competence,  = .69 for 

autonomy and  = .73 for relatedness. 
 
Motivation. Scale of Behavioural Regulation in Exercise Questionnaire-2 (BREQ-2) validated to the Spanish 
context by Moreno et al. (2007) and originally developed by Markland and Tobin (2004). Participants 
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answered on a Likert-type scale from 1 (Totally disagree) to 6 (Totally agree), including a total of 19 items 
from five categories. The previous sentence used was: "I practice exercise ...". The internal consistency was 

values of  = .81 for the intrinsic motivation,  = .81,  = .82 and  = .86 for the three categories that 

composed extrinsic motivation and  = .85 for the amotivation. 
 
Responsibility. The Spanish validated version (Escartí, Gutiérrez & Pascual, 2011) of the Personal and Social 
Responsibility Questionnaire (PSRQ) was used. Participants responded on a Likert-type scale from 1 (Totally 
disagree) to 6 (Totally agree). The instructions were presented at the beginning of the questionnaire along 
with the following statement: “It is normal to behave well at times and badly at other times. We are interested 
in finding out how you normally behave in physical education classes. There are no correct or incorrect 
answers. Please answer the following questions choosing the option which bests represents your behaviour”. 

Cronbach’s  for sub-scales were .74 and .85 respectively for personal and social responsibility. 
 
Physical Activity: Pedometers are one of the most used objective instruments to measure physical activity, 
presenting high validity and reliability in the school context (Beets et al., 20005), but not all of them contribute 
data regarding the intensity of practice (Hernández et al. al., 2010). For the present study they used a total 
of 85 pedometers of the Omron brand; Walking Style One 2.1, which reflects the number of steps and 
distance walked, but also includes an intensity factor such as the steps taken in the aerobic activity type 
(activity at least 10 minutes followed by a minimum of 60 steps per minute as intensity indicator), with a 7-
day memory. 
 
On the other hand, accelerometry leads the gold standard to quantify this intensity more precisely, being in 
recent years the most used device in the school population (Rowlands, 2007). 24 GT3X Actigraph 
accelerometers of triple axis were used, giving the results in counts that are the sum of the absolute values 
of the acceleration change (Torres et al., 2014). All the accelerometers were loaded and put in date and time, 
programmed to record from 7:30 a.m. to 23:30 p.m., with the frequency of data collection of 60 Hz. For the 
analysis of time of activity measured by the accelerometer, the cut points proposed by Evenson et al. (2008) 
in children and young people and Moderate and Vigorous Activity (MVPA) was selected. MVPA is 
subsequently the sum of moderate and vigorous physical activity. 
 
The children were informed of how to put it (pedometers on the hip and accelerometers on the wrist) and that 
none could get wet and in the case of doing water activities or swimming as extracurricular activities, 
participants should tell it to the teacher. A letter of presentation was also used, which was issued to the 
director of the centre, as well as to the Physical Education teacher with a consent form for the parents of the 
underage participants. 
 
Design and procedure 
A descriptive methodology with transversal design was used (Montero and León, 2007). The necessary 
authorisations were obtained from the Ethics Committee of the researchers’ University and the schools’ 
principals. Informed written consent was also obtained from the students and their parents. The 
questionnaires were administered in the presence of the principal investigator and the Physical Education 
teacher, in a calm environment for 20 minutes. We urged the participants to be honest and guaranteed their 
anonymity and assured them that their marks would not be affected. 
 
Once the questionnaire was completed, pedometers and accelerometers were assigned randomly. 
Participants were reminded about the aspects to be taken into account about the pedometer or accelerometer 
wear time (7 days) and the delivery date. The phase began the first week of March, ending at the end of May. 
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Statistical analysis 
The Actilife 5.0 software was used. To analyse the students data, a period of 3 days during the week and 1 
at weekend with 600 minutes of registration and counting the physical activity was required. For the 
pedometers, the final count of the steps was done as well as the steps taken in an active way. 
 
The Cronbach's Alpha was analysed and the Kolmogorov-Smirnov and Shapiro-Wilk tests were performed 
for all the variables, showing a normal distribution, using parametric tests for independent samples. The data 
were recorded for the participants in "low active, some active or very active", according to percentages of the 
33rd, 66th percentile or above both in the count of daily active steps (pedometers) and in moderate-vigorous 
physical activity (accelerometers). The statistical analysis and the evaluation of the results were carried out 
using the IBM SSPS 22.0 software. 
 
RESULTS 
 
Physical activity 
Table 1 shows the total of active steps and the total time of moderate-vigorous physical activity that takes 
place during the week and at weekends measured by accelerometry. In addition, these data are compared 
according to the level of physical activity and gender. 
 
Table 1. Physical activity during the week and at weekends measured with pedometers and accelerometers. 

 

Low active Some Active Very Active  Women Men  

Mean SD Mean SD Mean SD p Mean SD Mean SD p 

Active steps DW 1507 372 3857 1194 6989 2531 ** 2240 2204 2757 1828 - 
Active steps AW 1185 470 2655 1612 9344 3209 ** 1387 2367 2086 2331 - 
T MVPA WD 116,8 28,68 169 19,36 224,5 49,19 ** 163,5 40 156,4 58 - 
T MVPA WE 85,3 43,87 105,2 29,28 250,4 156,89 ** 142,3 56 115,6 111 - 
Note: SD = Standard Deviation; MVPA = Moderate to vigorous intensity; T = Time; DW = During the Week; AW= At Weekends; * 

= p < .05; ** = p < .01. 

 
In Table 1, we can see that there are statistically significant differences in all the variables in p < .01 between 
the very active, some active and low active groups. It is observed that the participants of low active and some 
active groups, perform most of the activity during the week. However, the very active group performs it at 
weekends. According to gender, no statistically significant differences were found between boys and girls. 
 
Basic Psychological Needs, Motivation and Responsibility 
Table 2 shows the variables of basic psychological needs, motivation and responsibility, comparing them to 
the current physical activity level. 
 
The analysis of the results shows significant differences among the students of the very active group with 
respect to the some active and low active groups in competence (M = 3.90, SD = .55, M = 3.40, SD = .62, M 
= 3.13, SD = .57), autonomy (M = 3.44, SD = .67, M = 3.21, SD = .83, M = 2.83, SD = .88), intrinsic motivation 
(M = 3.84, SD = .97; M = 3.84, SD = 1.07, M = 3.16, SD = .92) as well as in amotivation (M = 1.75, SD = .99, 
M = 2.15, SD = 1.04, M = 2.35, SD = .88). No statistically significant differences in the relatedness or personal 
and social responsibility were found. 
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Table 2. Physical activity and psychological variables 

 

Low Active Some Active Very Active  

Mean SD Mean SD Mean SD P 

Competence 3.13 .57 3.40 .62 3.90 .55 * 
Relatedness 3.77 .94 3.76 .90 4.11 .78 - 
Autonomy 2.83 .88 3.21 .83 3.44 .67 * 
Intrinsic Motivation 3.16 .92 3.35 1.07 3.84 .97 * 
Extrinsic Motivation 3.29 .85 3.34 .68 3.27 .79 - 
Amotivation 2.35 .88 2.15 1.04 1.75 .99 * 
Social Responsibility 3.90 .88 4.10 .80 4.17 .62 - 
Personal Responsibility 3.66 .72 3.73 .77 3.85 .50 - 

Note: * = p < .05 

 
DISCUSSION 
 
The objective of this study was firstly to classify young school children according to their physical activity level 
and, on the other hand, to discover if there are differences depending on the day of the week they do their 
exercise and their gender, as well as the satisfaction of the basic psychological needs, motivation and 
personal and social responsibility. 
 
With regard to physical activity during the week and at weekends, it should be noted that although the 
participants of very active group always performed more physical activity, we have seen that they have higher 
values in MVPA or active steps at weekends, and on the other hand, the less active groups show higher 
values during the week. Different studies have agreed adolescents and children have higher physical activity 
levels on weekdays (Abarca et al 2010, Nailsson et al 2009, Nader et al 2008). In contrast, in the present 
study we found that the participants of the very active group, have a different tendency, their physical activity 
levels being higher at weekends, compared to the low and some active participants with higher values during 
the week. 
 
Meanwhile, based on gender, the results obtained in this study contrast with those of Beltrán et al. (2017) 
who found that boys had more moderate and vigorous physical activity in practically all measurements, as 
well as Aibar et al. (2014) both during the week and at weekends. In contrast, the data from this study are in 
line, at least in part, with those of Bailey et al. (2012) where there are no differences according to gender in 
physical activity done in out of-school time, neither during the week nor at weekends, and only during class 
time. 
 
The analysis of the satisfaction of basic psychological needs reflected statistically significant differences in 
two of them, specifically in the autonomy and competence. In terms of relatedness, a favourable trend was 
observed in the very active group but not in a statistically significant way. This is corroborated by many 
studies that indicate that the most intrinsically motivated participants have greater satisfaction in their three 
basic psychological needs in physical education and in the sport context (Almagro et al., 2011; Méndez et 
al., 2013) and so, the most active people have greater satisfaction in the three basic psychological needs 
(García et al., 2011). 
 
Regarding motivation, the results indicate that the students who were considered within the very active group, 
showed much higher values of intrinsic motivation with respect to the low and some active groups and less 
amotivation, corroborating other studies like Moreno et al. (2013) and Cervelló et al. (2014). No statistical 
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significant differences were found in the extrinsic motivation. This data is in line with the study by Folgar et 
al. (2014) with young school children who do physical activity in both federated and non-federated contexts. 
 
Finally, regarding the levels of responsibility, in this study, no significant results were reflected among the 
participants of the very active group and their levels of personal and social responsibility. In contrast, Belando 
et al. (2012) and Gómez-Mármol et al. (2017) indicate that those people who are more active, have a higher 
level of personal and social responsibility as long as it is accompanied by an increase in the possibility of 
choosing autonomously and with higher intrinsic motivation. 
 
The main limitation of this study has been the reduced sample size, especially in terms of accelerometry, 
since many of the participants had to be excluded because they did not meet the inclusion criteria. 
Furthermore, the possibility of comparing pedometers and accelerometers in the same group would make 
the data corroborate in a more valid and reliable way than between different groups. 
 
CONCLUSIONS 
 
In conclusion, no differences in physical activity were found according to gender. The very active group had 
higher physical activity values than the rest of the groups, and these values were higher at weekends. In 
contrast, the less active groups obtained higher values during the week. In addition, the very active group 
presented higher values in intrinsic motivation, autonomy, competence and lower in amotivation. Physical 
activity does not seem to relate to responsibility in a significant way, although the trend was positive, which 
encourage more studies to be done in this line. 
 
Future studies should consider the differences in physical activity between during the week and weekends, 
in order to promote health in young people, since low and some active participants had lower levels of 
physical activity at weekends compared to during the week. This could be because they do most of their 
physical activity during Physical Education classes and extracurricular activities. In contrast, the very active 
participants, as well as performing these activities, they concentrate most of the physical activity time during 
the weekend. 
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