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Artículo original

Resumen

Introducción: El análisis de las características de la actividad física durante el recreo es de gran importancia en la lucha contra 
las tasas de obesidad infantil y el estilo de vida sedentario en edades tempranas. Se necesita ampliar el conocimiento sobre 
este tema, profundizando en la tipología de actividades, su intensidad, la zona geográfica, etc. Por ello, el objetivo de este 
estudio fue examinar las características de la actividad física durante el recreo en los dos últimos cursos de Educación Primaria 
y en Educación Secundaria Obligatoria en centros del eje atlántico.
Material y método: El estudio incluyó a 707 estudiantes de Galicia (España). El 49,08% son varones con una edad media de 
13,25 ± 1,76 años y el 50.91% son mujeres, con una edad media de 13,22 ± 1,77 años. Las variables independientes fueron sexo, 
etapa educativa y curso. Las variables dependientes incluyeron las actividades realizadas durante el recreo y su intensidad. El 
instrumento utilizado para la recogida de datos fue el Recess Physical Activity Recall (Martínez-Gómez et al., 2010). 
Resultados: El tiempo de recreo se pasaba básicamente comiendo, descansando, bajando o subiendo las escaleras. Las 
niñas practicaban fundamentalmente deportes con un objetivo no competitivo (para divertirse) y caminaban más. Los niños 
practicaron más deportes competitivos. La intensidad de la actividad física fue baja, siendo los varones y el alumnado de 
primaria significativamente más activos.
Conclusiones: El tiempo que el alumnado dedica a ejercitarse en deportes es muy bajo. La elección de deportes es diferente 
en función del sexo. Los mayores índices de actividad se producen pasados los diez primeros minutos y se mantienen hasta 
el final. Son necesarios mayores esfuerzos para cambiar la cultura del recreo, optimizar el tiempo y rediseñar los espacios, 
poniendo el foco de atención especialmente en las mujeres y el alumnado de Educación Secundaria.

Palabras clave:  
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Promoción del ejercicio.

Summary

Introduction: The analysis of the characteristics of physical activity during recess is highly important in the fight against 
childhood obesity rates and the sedentary lifestyle at an early age. There is a need to broaden the knowledge on this topic, 
delving into the types of activities, their intensity, the geographical area in which they are carried out, etc. Thus, the purpose 
of this study was to examine the characteristics of physical activity during recess in the last two years of Elementary Education 
and Compulsory Secondary Education in schools of the Atlantic axis.
Material and method: The study involved 707 students from Galicia (Spain). 49.08% were male students with an average age 
of 13.25 ± 1.76 years and 50.91% were female students, with an average age of 13.22 ± 1.77 years. The independent variables 
were sex, educational level and grade. The dependent variables included the activities performed during recess and their 
intensity. Data collected used the Recess Physical Activity Recall (Martínez-Gómez et al., 2010) instrument. 
Results: It was found that recess time was basically spent eating, resting, going down or up the stairs. Girls played mostly 
sports for the fun of it and walked more. Boys practiced more competitive sports. The intensity of physical activity was low, 
with male students and elementary school students being significantly more active.
Conclusions: The time that students spend practicing sports is very limited. The choice of sports is different depending on 
the sex. The highest activity rates occur after the first ten minutes and are maintained until the end of recess. Greater efforts 
are needed to change the culture of recreation, optimize time and redesign spaces, placing the focus especially on women 
and Secondary Education students.
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Introduction

The importance of physical activity for health is thoroughly proven. 
It reduces the incidence of cardiovascular diseases, diabetes, hyper-
tension, obesity, depression, osteoporosis and some forms of cancer1. 
Obesity is currently a high-prevalence health problem, which affects 
the body in multiple ways2. For this reason, in recent years, there has 
been an urgent need to implement educational interventions to reduce 
excess weight in children and youth3-5.

For years, the European institutions have warned that many children 
only engage in physical activity (PA) during school hours6. At school, 
in addition to the amount of hours dedicated to Physical Education, 
students have recess multiple times throughout the day as a resource 
for the promotion of a healthy lifestyle. Recess can be defined as a 
non-curricular break period between classes, where students engage 
in leisure activities7. It often includes lunchtime8. Therefore, it refers 
to a resting time frame, while the playground is the recreational area. 

Over the past decade, many researchers have emphasized the 
importance of recess as an opportunity to increase physical and sport 
activities9-12. 

It is well known that the World Health Organization13 advises Ele-
mentary and Secondary Education students to perform daily PA in the 
form of games, sports, travel, recreational activities, etc. in the context 
of family, school and community. It particularly recommends at least 60 
minutes of moderate-to vigorous-intensity PA (MVPA) each day; it also 
recommends aerobic exercises and movements that reinforce muscles 
and bones at least three times a week. Pate et al.14 have suggested that 
at least half of the recommended MVPA for health reasons could be 
carried out in the school context. Lopes et al.10 have also drawn the same 
conclusion, pointing out that this is an achievable goal.

The inclusion of PA during recess may have significant implications 
for health and physical, social and cognitive development, as shown 
by Serra15 in a review of different studies. So that playtime could con-
tribute to the daily PA, it should be of moderate intensity for at least 
40% of the time7.

Therefore, the analysis of the characteristics of PA during recess is 
highly important in the fight against childhood obesity rates16,17 and the 
sedentary lifestyle at an early age18 since during this period everyone has 
the opportunity of being physically active8. Actually, the study carried 
out by Martínez et al.19 has shown that recess highly contributes to the 
weekly amount of PA that students perform. In the same vein, although 
only related to male subjects, the work conducted by Aznar et al.20 has 
indicated the existence of high peaks of MVPA, which corresponds to 
school playtime.

Despite this, as shown by Frömel et al.21 the information on the 
type of physical activity and its intensity during recess is insufficient. 
Hence, the need to expand the knowledge on this subject, taking into 
account different variables of influence. One of them is related to the 
study of these issues in different geographical areas; for example, in 
Spain, in different autonomous communities or provinces, since the 
climatological and cultural characteristics are different.

Therefore, the research problem focuses on characterizing the type 
of activities and their intensity, depending on variables such as gender 
or the educational stage in a Galician area; in particular, the Atlantic 

axis (Pontevedra and A Coruña). Therefore, and as an objective, this 
study focuses on analyzing the characteristics of physical activity during 
recess in the last two years of Elementary Education and Compulsory 
Secondary Education in schools of the Atlantic axis.

Material and method 

A quasi-experimental cross-sectional study was performed by 
means of a non-probability convenient sampling technique, where 
the independent variables were sex, educational level and grade. The 
dependent variables included the activities performed during recess 
and their subjective intensity of PA. 

Participants 

The study involved 707 students from Elementary and Secondary 
schools in the Atlantic axis of the Autonomous Community of Galicia 
(Spain). The Atlantic axis covers the provinces of Pontevedra and A 
Coruña, which have about 944.346, and 1.122,799 inhabitants, respec-
tively. Its coast, where most of the Galician productive sector is located, 
is bathed by the Atlantic Ocean. 

The schools were selected randomly and the sampling was inten-
tional. There were six participating schools, all of them located in an 
urban area, with the classrooms on the second floor. Out of these, three 
belonged to the province of Pontevedra, and three to the province of 
A Coruña. Likewise, in each province, two were Early Childhood and 
Elementary Education schools, and one Secondary Education school.

49.08% of the participants were male students with an average 
age of 13.25 ± 1.76 years and 50.91% were female students, with an 
average age of 13.22 ± 1.77 years. 229 were enrolled in 5th and 6th gra-
de of Elementary Education, 248 were enrolled in 1st and 2nd grade of 
Compulsory Secondary Education and, finally, 230 were enrolled in 3rd 

and 4th grade of Compulsory Secondary Education.

Instrument 

For the collection of data, the Recess PA Recall (RPAR) elaborated by 
Martínez-Gómez et al.22 was employed. This questionnaire divides recess 
into 5-minute fractions, and for each fraction participants had to indicate 
the type of activity that had been performed and with what intensity: 
very mild, mild, moderate and vigorous. The activities were codified and 
grouped into five categories (eating, active transportation, rest, hobbies, 
and physical activities). In addition, participants were provided with the 
option of adding new activities. 

The used test (Martínez-Gómez et al.)22 has a limited impact, 
although there is the advantage that it is a study of validity on the 
Spanish population. 

Procedure 

The study was conducted according to the ethical standards esta-
blished by the Declaration of Helsinki (revised by the Declaration of Hong 
Kong, September 1989) and in agreement with the recommendations 
of EEC - Good Clinical Practice (Document 111/3976/88, July 1990) and 
with the Spanish legislation in force governing research.
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The questionnaire was collectively administered during regular 
school hours, during the academic year 2016-2017. It is administered 
only once, during the winter season; given the Galician climate, we 
assumed that we could start from that point, considering that less 
physical activity is performed at this time. In the future, the same study 
should be performed in spring or summer, to observe whether there are 
any differences. After communicating the appropriate instructions and 
once the informed consent form was signed (by school and families), all 
students voluntarily completed the requested information. 

Data analysis

First, a descriptive analysis was carried out for the items, showing 
the mean, standard deviation, as well as the asymmetry and kurtosis 
indices used to assess the normal behavior of variables.

Pearson’s χ² tests were performed to determine the association 
between the nominal variables, Student’s t-tests to compare indepen-
dent means for continuous dichotomous variables, and ANOVA for 
polytomic variables with a significance level of p <. 05. Subsequently, 
the relationship between the different levels of PA intensity during suc-
cessive recesses were analyzed using Pearson’s correlation coefficients.

Data analysis was performed using the SPSS 23.0 statistical 
package.

Results

Considering that in Elementary Education there is only one 30-mi-
nute recess and in Secondary Education two 20-minute recesses, the 

analysis focused on the activity during the first 20 minutes in both stages 
in order to compare them.

In the first five minutes the activity consists of going down the stairs 
and having a sandwich. After 10 or 15 minutes, the fundamental activity 
consists of walking, but also of playing games for fun and competitive 
sports. Finally, at minute 20, these games continue, students rest and 
go up the stairs. It is important to note that resting was always codified 
as a very light activity. 

Since the temporal characteristics of the recess in Elementary and 
Secondary schools are not the same, the differences between them 
were analyzed within five and twenty minutes (Table 1).

The differences between educational levels are significant. Students 
usually spend the recess time eating, resting, going down or up the stairs. 
The number of students who engage in competitive and fun sports is 
very low. The performance of physical and sport activities is substantially 
higher within 20 minutes than within 5, both in Elementary and Secon-
dary Education. In Elementary Education, a greater number of students 
practice competitive sports, regardless of the time frame (Table 1).

The proportion of students participating in activities differs accor-
ding to gender (χ² = 77.45, gl = 2, p < .001). Girls play more sports for the 
fun of it and walk more. Boys practice more competitive sports (Table 2).

The intensity of the PA performed is relatively low, since its trend 
is 2 (mild). It is obviously higher as recess progresses, becoming lower 
over the final minutes. In terms of asymmetry values, it was observed 
that the bias was positive in all cases except at minute 15. Hence, one 
can state that this distribution has an asymmetric tail extending toward 
negative values; that is, it tends to be skewed to the right side of the 
mean, where there are high values, but only at minute 15. On the con-

Table 1. Frequency and percentage of activities performed within 5 and 20 minutes, compared by educational level.

 Frequency and percentage of  Frequency and percentage of 
 activities within 5 minutes activities within 20 minutes

 Secondary  Elementary χ² Secondary Elementary              χ² 
 Education Education  Education Education

 Freq. % Freq. %  Freq. % Freq. % 

Eating 151 78.2 42 21.8  42 85.74 7 14.3 
Walking 78 60.9 50 39.1  55 80.9 13 19.1 
Going up the stairs 13 54.2 11 45.8  85 94.4 5 5.6 
Going down the stairs 137 67.1 67 32.9  20 80 5 20 
Resting 18 81.8 4 18.2  71 82.6 15 17.4 
Listening to music 2 100 0 0  3 75 1 25 
Playing video-games 0 0 0 0  4 80 1 20 
Talking on the cell phone 4 100 0 0  16 100 0 0 
Reading 3 50 3 50  7 46.7 8 53.3 
Studying or doing homework 5 71.4 2 28.6  12 70.6 5 29.4 
Walking to exercise 4 80 1 20 .0001 11 64.7 6 35.3       .0001
Running 11 50 11 50  18 53 16 47 
Skating 1 100 0 0  5 50 1 50 
Dancing 0 0 0 0  4 83.3 4 16.7 
Games and sports (for fun) 16 64 9 36  63 52.1 58 47.9 
Competitive games and sports 14 35.9 25 64.1  32 32.7 66 67.3 
Others 21 84 4 16  30 62.5 18 37.5 

Note. p  < .01.
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trary, the distribution of the other variables has a positive bias, thus their 
values tend to be skewed to the right side of the mean, where there 
are low values. In the case of kurtosis, it was found that all distributions 
were negative, thus the distribution of the sample is platykurtic, which 
means that the concentration of the values in the central region of the 
distribution is low (Table 3).

Table 4 shows the subjects of the sample, classified according to 
gender. Our study sample was made up of 360 girls and 347 boys, that 
is why one could say that gender representation was equitable. 

In the Levene’s test for equality of variances, the value of the Levene’s 
f contrast statistic is f = .221 and its associated statistical significance is p 
= 0.638. Therefore, the equality of variances is fulfilled. In the Student’s 
t-test, the value of the contrast statistic is t = 4.392 and its statistical 

Table 2. Activities carried out up to Minute 20 according to sex.

               Sex 

  Male Female Total

Eating Freq. 20 29 49
  %  5.8% 8.1% 6.9%

Walking  Freq. 26 42 68
  %  7.5% 11.7% 9.6%

Going up the stairs  Freq. 45 45 90
  %  13.0% 12.5% 12.7%

Going down the stairs Freq. 6 19 25
  %  1.7% 5.3% 3.5%

Resting Freq. 39 47 86
  %  11.2% 13.1% 12.2%

Listening to music  Freq. 3 1 4
  %  .9% .3% .6%

Playing video-games  Freq. 5 - 5
  %  1.4% .0% .7%

Talking on the cell phone Freq. 8 8 16
  %  2.3% 2.2% 2.3%

Reading  Freq. 6 9 15
  %  1.7% 2.5% 2.1%

Studying or doing homework  Freq. 4 13 17
  %  1.2% 3.6% 2.4%

Walking (to exercise)  Freq. 10 7 17
  %  2.9% 1.9% 2.4%

Running  Freq. 11 23 34
  %  3.2% 6.4% 4.8%

Dancing  Freq. 3 5 8
  %  .9% 1.4% 1.1%

Skating Freq. 1 5 6
  %  .3% 1.4% .8%

Games/sports (for fun)  Freq. 56 65 121
  %  16.1% 18.1% 17.1%

Competitive games/sports  Freq. 82 16 98
  %  23.6% 4.4% 13.9%

Others  Freq. 22 26 48
  %  6.3% 7.2% 6.8%

Freq.  347 360 707

 % of students’ gender  100% 100% 100%

% of the total  49.1% 50.9% 100%

Table 3. Intensity of PA during the first 20 minutes.

    Intensity
  Minute Minute Minute Minute Mean  
  5 10 15 20 20 M

Mean 2.05 2.28 2.44 2.43 2.2988

Median 2.00 2.00 3.00 2.00 2.2500

Trend 1 1 3 3 2.50

Standard deviation .999 1.045 1.081 1.090 .81652

Asymmetry .545 .203 -.020 .042 .070

Standard error of  .092 .092 .092 .092 .092 
the asymmetry 

Kurtosis -.827 -1.180 -1.286 -1.299 -.856

Standard error of  .184 .184 .184 .184 .184 
the kurtosis 

Minimum 1 1 1 1 1.00

Maximum 4 4 4 4 4.00

Table 4. Difference of intensity means in the first 20 minutes of 
recess according to sex.

 Sample Levene’s test     Student’s t-test
 Boys Girls F Sig. t Sig. 
  (n = 347)  (n = 360)                                  (bilateral)

Intensity 
 2.434±.83 2.16±.78 .221 .63 4.39 .0001
Mean 20 M.

Note. Values are presented as mean ± standard deviation.

Table 5. Difference of intensity means in the first 20 minutes 
according to grade.

N Mean F Sig. Groups Bonferroni 
Sig*

1st G-CSE 101 2.2822
5th G-PE .003

6th G-PE .0001

2nd G-CSE 147 2.0969
5th G-PE .0001
6th G-PE .0001

3rd G-CSE 121 1.9793
5th G-PE .0001
6th G-PE .0001

4th G-CSE 109 2.0734
5th G-PE .0001
6th G-PE .0001

21.776 .0001

5th G-PE

111 2.6734

1st G-CSE .003
2nd G-CSE .0001

3rd G-CSE .0001

4th G-CSE .0001

6th G-PE

118 2.7479

 1st G-CSE .0001
2nd G-CSE .0001

3rd G-CSE .0001

4th G-CSE .0001

Note. * The mean difference is significant at the level of .05; Note. G-PE: Grade of Elemen-
tary Education; G-CSE: Grade of Compulsory Secondary Education. 
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significance is lower than .001. It is concluded, in this case, that there are 
significant differences in the average intensity of PA performed during 
recess, higher in boys than in girls.

Table 5 shows there are differences between grades with respect to 
the PA intensity (f = 21.776, sig. < .0001). This suggests that Elementary 
students perform higher-intensity PA for the first 20 minutes of recess 
than Secondary students.

If we take into account the total number of recess minutes in 
Elementary (30 minutes) and Secondary Education (20 minutes), it is 
observed that intensity is still higher in the former (Table 6). 

Discussion

This study is a novel approach to determine the typology and in-
tensity of PA during recess in the last two years of Elementary Education 
and Compulsory Secondary Education in schools of the Atlantic axis 
(Galicia, Spain). This applies despite the fact that its climatological and 
cultural characteristics are different from other communities, in which 
other studies were carried out on PA during recess in Spain20,23-26 and 
at international level27-29.

The interest of this study lies in the fact that, generally, the levels 
of activity at these ages are considerably lower than the recommen-
ded guidelines. This is important because in Elementary Education, 30 
minutes of daily recess mean two and a half hours of possible PA each 
week, which is a very important percentage19. This amount of time is 
even longer in Secondary Education, as it exceeds three hours. In other 
words, recess can make a valuable contribution to the recommended 60 
minutes of daily PA30. It should be borne in mind that children are usually 
more active during school playtime compared to activities performed 
outside the school or on weekends31.

Our research proves that students usually spend the recess time 
eating, resting, going down or up the stairs and as recess progresses, 
they perform fun and competitive sports. However, these sports accou-
nt for a rather small percentage. The intensity of this physical activity 
is low. The highest activity rates occur after the first ten minutes and 
are maintained until the end of recess. There is also an increase of the 
number of students who play games and sports, or dance starting from 
that time frame.

There are differences according to the educational level, Elemen-
tary students being more active. This difference in intensity between 
educational levels was confirmed by other studies20,23. There were diffe-
rences also between the first two grades of Secondary Education and 
the last two, as students of the first grades performed higher levels of 
PA15. The work conducted by Martínez-Gómez et al.26 also revealed that 

the group of younger adolescents was more active than the older 
group, but this difference occurs only in boys. On the other hand, 
Wollersheim and DiPerna32 compared sixth- and first-grade students 
and detected that sixth-grade males engaged in significantly more 
PA during recess.

On the other hand, as is often the case, it was observed that male 
students exhibit more sporting activity than female students. Recent 
studies, conducted in different countries, which focused on PA during 
recess according to gender, have reached the same conclusions. It has 
been stated that boys are physically more active than girls24,26, 33,34. In 
any case, certain exceptions have been reported. As an exception, in 
a study conducted by Mota et al.35, among students aged 8 to 10, girls 
were significantly more active than boys during recess. According to 
Martínez-Gómez et al.22 there were no differences according to gender 
in a group of adolescents aged between 12 and 14 years old. 

It should be noted that girls play more sports for the fun of it and 
walk more. Boys practice more competitive sports. These data are in 
agreement with other literature contributions. There have always been 
differences in the type of activity in which boys and girls engage27,36. 
In fact, boys often participate in moderate to vigorous team sports 
activities, which usually have a competitive element. Girls tend to be 
more involved in lower-intensity activities, such as talking, walking, or 
jumping rope28. 

Certain studies showed that boys saw recess as an opportunity to 
participate in competitive games, while girls saw it as an opportunity 
to socialize with friends37. Therefore, it may seem logical to think that, 
given the intensity of PA during school recess, boys have a higher energy 
expenditure than girls25,19,15.

The observed data suggest the need to increase the levels of 
physical activity, mainly in women and in Secondary Education. For this 
reason, and as preventive lines of action, the following recommenda-
tions are provided to redesign and boost recess time:

Regarding the agents involved:
 − The educational community should be aware of its potential to 

be an active part of the change process of recess. Families can 
collaborate in the creation of new spaces, and reconditioning or 
re-adaptation of others. Family can also encourage students to 
make the most of recess times, by performing physical exercise. 

 − The teaching staff is a key element in the intervention programs 
that could be carried out. They are able to analyze the benefits 
of sports practice based on different variables, such as gender or 
grade, and implement strategies that favor the participation of all. 
In any case, it is worth mentioning that sometimes the intensity of 
physical activity during recess is higher without teachers’ guidance9. 

Table 6. Difference of intensity means in the first recess according to students’ educational level.

  Sample (n = 707) Levene’s test Student’s t-test

  Elementary Education  Secondary Education  
  (n=229) (n=478) F Sig. t Sig. (bilateral)

Activity intensity  2.73±.705 2.100±.774 7.146 .838 -10.49 .0001
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 − Students are the focal point of the intervention processes. The 
figure of playground mediators or recess mediators will help to 
understand what factors limit the physical activity practice and 
to settle conflicts. 

 − Moreover, in our opinion, setting up the figure of recess time 
sports facilitator is of great interest. It would be a similar figure to 
that of game coordinator from the study conducted by Chin and 
Ludwig38. This person’s role would be to promote playgrounds as 
attractive environments for the performance of physical activity. In 
addition to an organization and supervision function, they could 
advise the school staff so that they could continue the work later 
in their absence. The sports facilitator can be employed by the 
municipal government or by health centers, and performs com-
munity health tasks.
Regarding time:

 − Given the impact that recess may have on students’ overall physical 
activity, an interesting alternative may be to lengthen the time 
spent performing it, and even increase the number of recesses. 
In addition, particular attention must be paid to the real time of 
practice, which should be as long as possible, and participation 
should take place from the very beginning.
Regarding space:

 − The need to optimize the space during recess is very important. 
Molins-Pueyo39 pointed out the poor and limited use of the pla-
yground as an educational space, falling short when it comes to 
deepening the possibilities offered. Students must have different 
possibilities in terms of space for the practice of physical activity. 
The existence of recreational areas should also be ensured when 
the weather conditions do not allow practicing outdoors. 

 − The space could be redesigned considering simple alternatives, 
such as painting floors or walls. Stratton and Mullan34 concluded 
in their study that painting playgrounds with multicolored marks 
was a low-cost method to increases the percentage of time spent 
on MVPA. 

 − In terms of gender, Lamoneda and Huertas25 have pointed out 
measures beneficial for girls, such as: facilitating a play area to avoid 
the tendency of boys to take up spaces, offering tasks of separate 
space use, or performing activities indoors.
Regarding materials:

 − Facilitating the use of Physical Education material is a strategy 
that can be very motivating. These materials offer a possibility to 
carry out more physical and sport activities, educate students in 
values, and favor the interpersonal relations among peers40. This 
was verified by Lopes et al.10 or Verstraete et al.41, providing sports 
equipment during recess. This resulted in a significant increase in 
the percentage of time spent on PA.

 − In addition, using disposable materials is another formula to create 
a playground that encourages motor learning. Reusing materials 
such as tires or cylindrical containers, making them part of the 
playground furniture can be a practical and cheap option, as well 
as of a high pedagogical value.
Regarding contents:

 − When it comes to programming recess improvement interventions, 
contents should be diversified, based on students’ interests. Prefe-

rence for sports practice varies depending on gender, age or ability. 
The existing possibilities of participation, organized according to 
resources available in the environment, should be equitable. Certain 
positive action measures may also be interesting, for encouraging 
secondary education girls to practice physical activity.
As a limitation of the present study, and also as a future line of 

work, the use of accelerometers should be considered, as they would 
provide more objective data for the group under study. In addition, it 
would be interesting to check in further research the characteristics of 
practice in other seasons.

Conclusions

School recesses could be relied on to increase PA levels and, con-
sequently, as a disease prevention factor. The time that students spend 
practicing sports is very limited. The choice of sports is different depen-
ding on the sex. The highest activity rates occur after the first ten minutes 
and are maintained until the end of recess. The culture of recess should 
be changed and redesigned so that it could become more attractive for 
activity practice placing the focus especially on women and Secondary 
Education students. Recommendations are made regarding the agents 
involved, spaces, time, materials and contents used.
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