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1. Introduction 

    Extra-curricular or out of school activities has become an important component of the 

educational process. While one could say it reduces time spent studying, it has been argued that it 

helps getting better grades and developing soft skills such as teamwork or social skills (Darling N. 

et al., 2005; Lipscomb S., 2007; Feldman A.F., Matjasko J.L., 2007). 

More and more parents and schools therefore spend money and time providing children an 

opportunity to get involved in activities they believe can be a good personal development tool. As 

an example spending on education increased by 15% in Spain between 1999 and 2007 and half of it 

went directly to schools (UNESCO, recueil de données mondiales sur l’éducation, 2007). It is 

necessary for them and policy recommendation to know if those investments are useful and if so, 

how. 

    The question we address in this paper is about the impact of such activities on the children’s 

subjective well-being at school.  

    Although there exists an extensive literature on the impact of extra-curricular activities on 

different aspects of the student's life such as educational outcome or attitude towards school 

(Shulruf B. et al., 2007; Lipscomb S., 2007; Rees D.I., Sabia J.J., 2010) none of them can really 

determine a causal effect of extra-curricular activities on it. It rather measures associations 

(Feldman A.F., Matjasko J.L., 2007). Some suggests that extra-curricular activities have an impact 

on other variables that increase educational outcome and it is therefore needed to study on what 

extra-curricular activities has a direct impact on (Shulruf B., 2011). Thus we decided to focus on a 

subjective variable we generated from the dataset used for this study: well-being at school. 

    Even though someone’s well-being is hardly observable we managed to generate a binary 

variable based on answers provided by 10,512 15 years old Spanish students. 

    Using information on involvement in different extra-curricular activities such as sports, arts, 

visual arts and music, we constructed a Probit model. 

    The results obtained by the maximum likelihood estimation method show that unlike what one 
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might expect, involvement in extra-curricular activities can sometimes have a negative impact on 

well-being depending on which kind of activity the student is involved in. 

 

2. Conceptual Framework 

    One of the most common concepts to social sciences, including economics, anthropology, 

psychology and sociology, is the concept of well-being. 

    In the literature it has been shown that well-being includes subjective elements “that indicate how 

a condition is perceived by participants, as distinct from an objective and independently observable 

assessment of conditions” (Courtland L. et al., 2010). 

    Our study is based on answers provided by 15 years old students about how they feel in their 

school environment which means that we focus on the subjective elements of well-being. 

    Well-being in the school context has been studied using different indicators of well-being (Konu 

A.I. et al., 2002). 

    In 1998 Samdal O. (Samdal O., 1998) used a single item questionnaire: “in general, how do you 

feel about your life at present?”  and showed that students support and teachers support are the most 

important predictors of subjective well-being. 

    In 2002 Konu A.I. et al. conducted a study aimed at “exploring factors associated with 

schoolchildren's general subjective well-being.” (Konu A.I. et al., 2002). Their main result is that 

“the school context has a major influence on pupils general subjective well-being”. 

    Building on that, a very intuitive economic mechanism can be derived: Involvement in ECA has 

an impact that we expect to be positive on educational outcome through one’s well-being.  

    It is indeed reasonable to assume that involvement in ECA helps students to develop abilities 

such as organizational skills, creativity and to learn how to be more sociable, and that may affect 

how they feel in their personal life and more precisely in their school environment. 

    Our study aims to test this relationship by determining how ECA can have an impact on students’ 

well-being at school. 
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3. Econometric Model 

    As said before student’s subjective well-being is hardly observable, hence we consider it as a 

latent variable 𝑦∗ 

    For simplification purposes we need to assume that an individual can only “feels good”  

(𝑦∗ > 0) or “feels bad” (𝑦∗ ≤ 0) 

    We further assume a linear underlying model such that:  

𝑦𝑖
∗=𝑋𝛽 + 𝜇𝑖   And  𝜇𝑖is   i.i.d ~𝑁(0, 𝜎2) 

    Where 𝑋 is the dependent variables matrix, 𝜇𝑖 an error term independently and identically 

distributed in the sample.
1
 

    Hence, what we observe is: 𝑦𝑖 = {
1 𝑖𝑓  𝑦𝑖

∗ > 0

0𝑖𝑓   𝑦𝑖
∗ ≤ 0

 Where 𝑦𝑖 is the generated variable well_being. 

     Therefore we estimate the following econometric model: 

prob(𝑦𝑖\X) = Φ(X′β) 

 

    Where Φ represents the cumulative distribution of a standard normal random variable such 

that:  Φ(𝑥) = ∫
𝑒

−𝑥²

2

√2𝜋

𝑥

−∞
 

𝑦𝑖: Represents the binary dependent variable well_being 

β: Represents the coefficients matrix 

X: Represents the independent variables matrix 

 

    This is a classic “Probit model” which is a statistical probability model with two categories in the 

dependent variable. Probit analysis is based on the cumulative normal probability distribution. The 

binary dependent variable Y, takes on the values of zero and one. 

                                                           
1
  We deliberately don’t treat heteroscedasticity. Our dependent variable being a probability, it takes into 

account uncertainty that comes from all variables excluded from the model. Defining our dependent variable 
as a probability given the control variables in our model is a good way to deal with heteroscedasticity  
(Williams 2009) 
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    To interpret the results we obtained using maximum likelihood estimation, we need to focus on 

marginal effects.  

    It is though important to precise that this effect is computed differently for continuous variables 

and for discrete variables. 

 

The dependent binary variable: 

    Once again the actual subjective well-being is not observable, but using student’s answers to 

questions about how they feel at school, (cf. questionnaires) allowed us to create a proxy variable 

called well_being to determine whether a student feels well or not at school.  

    We extracted 6 discrete variables from the dataset, taking a range of values from 1 to 4
2
. 

    Afterwards we computed a single individual score using a sum of the values for each one of the 6 

questions, to obtain a single variable taking a range of values from 6 to 24. 

    This allowed us to generate a binary variable Y such that: 

Y=1 if the sum is higher than the median score 

Y=0 if the sum is lower than the median score. 

(Table 1) 

The independent variables: 

    We controlled for parents’ education level (momeduc and dadeduc) and amount of hours spent 

studying outside of school (outhours). 

    Longer education is supposed to bring better wages (Blundell R. et al., 2004). We can therefore 

reasonably think that parents with higher education can provide a better environment for their child 

from a material point of view. Moreover those parents might be more involved in their children's 

education as they’re more likely to pursue their studies (Becker G., Mulligan C., 1997). Therefore 

parents’ education level should have a major influence on the well-being of their child in his school. 

    Knowing that students have of course a limited amount of time they can allow to school and 

                                                           
2
 The 6 questions were oriented differently, so we had to order the values for each possible answer, so the 

sum could make sense. 
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extracurricular activities, we decided to take into account how many hours students spend studying 

outside of school. In one hand this is time they won’t use for extracurricular activities and on the 

other hand studying is supposed to get them better grades, which might improve their well-being 

within the school. 

    All the other variables we used are related to student’s involvement in extracurricular activities. 

Those are the variables we are interested in. 

 

Estimation method: 

    First of all we are aware that subjective well-being might be explained by other variables we 

didn’t include in our model. 

    Variables related to school’s quality, teachers’ implication in the school’s life or to the time spent 

weekly by parents with their children might be good predictors for children’s well-being.  

    Unfortunately these information were missing in our dataset which causes an omitted variable 

bias. 

    Moreover, we also face a simultaneity issue. We can indeed reasonably consider that children 

who feel well at school are more likely to get involved in ECA.  

    By the same reasoning children who don’t feel well at school are less likely to feel accepted by 

their peers and this can hold them from getting involved in ECA. 

    The principal issue with these endogeneity drivers is that OLS estimators are biased and 

inconsistent.  

    The usual method to deal with endogeneity is the 2-steps Heckman correction (Heckman J.J., 

1978).  

    However, it has been argued that in the case of a probit model, this method is unsatisfactory 

because of the nonlinearity of the model, and therefore “likelihood techniques are to be preferred” 

(Freedman D.A., Skehon J.S., 2010); and this is the estimation technique we used. 

    To get more precise estimators, we run several regressions. 
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    Our main equation is thus: 

prob(𝑦𝑖\X) = Φ(𝛽1sciclubfreq𝑖
+ 𝛽2moderatephysact𝑖

+ 𝛽3vigorousphysact𝑖
+ 𝛽4𝑚𝑢𝑠𝑖𝑐ℎ𝑟𝑠𝑖

+ 𝛽5sporthrs𝑖
+ 𝛽6artshrsi

+ 𝛽6vartshrsi
+ β7outhours + β8momeduc

+ β9dadeduc) 

 

    Finding out that the sport related variables are weakly correlated with the arts related variables 

(Table 2), we decided to run different sub-regressions taking into account the nature of the ECA: 

sport variables, arts variables. 

 

4. Data 

    The dataset we used is from a program conducted by the organization for the economic co-

operation and development (OECD). 

    The program in question is the one for international student assessment (PISA) that is a triennial 

international survey, which aims to evaluate education systems worldwide by testing the skills and 

knowledge of 15-year-old students. 

    We focused on the 2015 assessment in which 78 countries took part. Although a comparative 

study that shows differences between countries might be of more interest, considering cultural and 

educational differences between countries, such a study would have been more difficult to conduct. 

Thus we decided to focus on a single country: Spain. 

    We chose Spain mainly because this country has the most observations for the variables we were 

interested in. 

    The whole PISA 2015 dataset contains the full set of responses from individual students, school 

principals, teachers and parents. 

    We mainly considered the student questionnaire and the education career questionnaire filled by 

students to conduct our study. 

    After a deep review of the content of the questionnaires, we managed to isolate variables related 
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to extra-curricular activities and variables related to how students feel about their school 

environment. 

 

Variable Name Information Min Max 

    
sci_clubfreq Attendance frequency to a science 

club 

1 4 

moderate_physact Number of days student has been 

engaged in moderate physical 

activities outside of school during 

the past seven days 

1 8 

vigorous_physact Number of days student has been 

engaged in vigorous physical 

activities outside of school during 

the past seven days 

1 8 

music_hrs Attendance to additional instruction 

in music during the school years 

expressed in hours per week 

0 20 

sport_hrs Attendance to additional instruction 

in sport during the school years 

expressed in hours per week 

0 20 

arts_hrs Attendance to additional instruction 

in art during the school years 

expressed in hours per week 

0 20 

varts_hrs Attendance to additional instruction 

in visual art during the school years 

expressed in hours per week 

0 20 

outhours Number of hours spent studying 

outside of school 

0 70 

momeduc Level of education of the mother 

(ISCED) 

0 6 

dadeduc Level of education of the mother 

(ISCED) 

0 6 

    

Source : PISA Database 2015 (OECD) 

 

 

    We computed descriptive statistics of these variables (Table 3) 
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5. Results 

The main specification 

    The number of observations is 10,512. Thus all the observations have been used. The results 

(Table 4) show that the model is globally significant (prob >chi2 = 0.000) even though some 

explanatory variables are not statistically significant at a 5% level (sci_clubfreq, music_hrs, 

arts_hrs and moderate_physact). 

    The significant variables (sport_hrs, varts_hrs and vigorous_physact) seem to have a different 

impact: positive for sport_hrs and vigorous_physact, and negative for varts_hrs. 

    The pseudo R² of the global regression is equal to 0.0101. However, this result does not have the 

same meaning as R² in OLS regression. Thus, one has to be very cautious when interpreting the 

pseudo R². In this paper, we chose not to consider it. 

          The second specification 

    Using only the sport related variables we obtained the results in Table 5. 

    All the observations have been used and the model is still globally significant (P(>Chi2) = 

0.000). However the variable vigorous_physact is the only significant one at a 5% level (P-value = 

0.000). 

    We can see that vigorous_physact has a marginal effect of 1.84 percentage points on well_being. 

Running the regression without the non-significant variables we avoid having a result that is 

modified by the inclusion of these ones. Thus in the new model we obtain a marginal effect of 1.98 

percentage points (Table 6). 

    Therefore when a student has an additional day per week of vigorous physical activity the 

probability of well_being taking the value 1 increases by 1.98 percentage points, on average, 

everything else held equal. 

    More precisely, the effect of vigorous_physact on well_being is positive and increases for each 

level of vigorous_physact going from 1 to 4. From 5 to 8 the effect is decreasing although still 

positive. Thus practicing sport intensively 4 days a week seems to have the most beneficial impact 
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on children’s well-being at school. 

    The results are in accordance with the expected results: the effect of high-intensity sport activities 

is positive on children’s wellbeing at school. Moreover it appears that up to four days a week, the 

more frequently the high-intensity sport activity is done, the better the children feel at school. 

Above this threshold the effect is still positive although decreasing. This might be due to the impact 

of these activities have on children’s social-life. We need to emphasize even though there is a 

significant impact of vigorous_physact, its magnitude is lower than one might expect. 

 

          The third specification 

    Using only the arts related variables we obtain the results in Table 7. Similarly all the 

observations have been used and the model is still globally significant (P(>Chi2) = 0). 

    The only statistically significant variable at a 5% level is varts_hrs: its p-value is equal to 0.  

Running the probit model without the non-significant variables, we get a marginal effect of - 0.029 

for varts_hrs (Table 8). This means that one additional hour of visual arts class decreases on 

average the probability of well_being =1 by 2.9 percentage points, everything else held equal. 

    This is a counterintuitive result as we assumed that all extra-curricular activities had a positive 

impact on well_being at school. 

6. Conclusion 

    Our study is in line with the education economics literature which investigated the impact of 

extra-curricular activities participation on students’ development. 

    A lot has been done considering educational outcomes or futures wages as dependent variables, 

but it has appeared that extra-curricular activities has an indirect impact on these variables through 

something else. 

    We considered that Well-being was a good intermediate variable. Although the concept of well-

being is hardly definable, we built on sociological and psychological literature to propose a simple 

subjective conception. 
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    Using a simple probit model derived from a latent linear model, we found out that extra-

curricular activities can have as much a positive impact on well-being, as a negative one, depending 

on the nature of the activity. Thus attending visual arts activities has a negative impact on children’s 

well-being at school on average, when practicing in a high-intensity sport activity every week has a 

positive impact. 

    This result is in line with both main frameworks :“The Zero-Sum Framework” which considerate 

“that extra-curricular activities participation has a negative effect on academic performance because 

students were devoting more time for their extra-curricular activities at the expense of their 

academic studies”, and “The Developmental Framework” which theorized that “extra-curricular 

activities participation has a positive effect on academic performance indirectly as a result of the 

non-academic and social benefits associated with extra-curricular activities participation” (Seow 

P.S., Pan G., 2014). 

    However one result was rather surprising: the magnitude of the different effects is relatively low 

comparing to what we expected. 

    One should however bear in mind that our estimators might be biased due to omitted variables 

missing from the dataset and to a potential simultaneity issue discussed before. Controlling for 

variables such as the school quality would have been a good way to lower the possibly present bias 

in our estimation. 

    A more reliable study on extra-curricular activities effect should be conducted by implementing a 

randomized control experiment, so we can have a control group of individuals who don’t take part 

in any extra-curricular activities. This way a more precise effect could be isolated. Improvement 

could also be achieved by using time series data to study the effect of extra-curricular activities 

through years of participation and by developing better indicators for well-being. 
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Tables and Figures 

Table 1 

Well_being Frequency 

 well_being  

 b pct 

0 4994 47.50761 

1 5518 52.49239 

Total 10512 100 

N 10512  

 

Table 2 

Correlation between explanatory variables 

 

Table 3 

Descriptive Statistics 

     

 mean sd min max 

well_being .5249239 .4994022 0 1 

sci_clubfreq 3.674848 .6383123 1 4 

moderate_physa

ct 
4.23126 2.411142 1 8 

vigorous_physa

ct 
3.484589 2.006874 1 8 

music_hrs 1.184741 2.812222 0 20 

sport_hrs 3.214897 4.069438 0 20 

arts_hrs .870624 2.623526 0 20 

varts_hrs .8574011 2.489121 0 20 

schoolid 9.71e+07 280.5089 9.71e+07 9.71e+07 

outhours 17.5312 12.40743 0 70 

momeduc 3.968893 1.868955 0 6 

dadeduc 3.805556 1.903348 0 6 

N 10512    
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Table 4 
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Table 5 
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Table 6 
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Table 7 
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Table 8 
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