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Abstract: 

The aim of this article is to analyse the effect of well-being on students’ scholar achievement. We 

used information collected by PISA (Programme of International Student Assessment by OECD) at 

the student level, namely the student’s questionnaire and mathematics assessment. Our strategy 

was to build successive models to understand how teacher-student relationship (STUDREL), support 

given by maths teachers (MATSUP), anxiety showed by students towards learning maths (ANXMAT) 

and sense of belong to school (BELONG) could affect PISA’s maths scores.  

We selected five European countries, based on cultural and geographic diversity as well as different 

score evolutions through time, and we targeted at two levels of analysis. On one hand, we were 

interested in observing the changes of the model within the same country through time, and on the 

other hand we were interested in comparing the results between countries. 

Certain variables were used as control variables and inserted in a second block of the model. As 

Economic Social and Cultural background for students is a well-established influence on education 

(Martins & Veiga, 2010; OECD, 2014b) we used OECD’s ESCS index to control for such differences; 

we also used REPEAT, which measures the percentage of students who have repeated a year at least 

once, this is an important factor as different countries follow different retention policies (Eurydice, 

2011) and finally we used sex as some studies tend to indicate that boys have a better performance 

in maths (Gorard * & Smith, 2004). 

Having drawn and ran systematic linear regression models in two blocks, for the five countries in two 

moments of time (2003-2012), we found a very similar pattern both inside each country 

longitudinally and in between countries of a negative medium-sized influence of anxiety (ANXMAT) 

in maths scores. Such a relation means that, when all the other variables remain constant, higher 

levels of anxiety lead to smaller scores. On top of this, the variable ANXMAT revealed itself as 

important, and in some case even more important than ESCS the most well established and 

accepted relation in education.  

Resumo: 

Neste artigo, procura-se analisar a importância do bem-estar do aluno no seu sucesso escolar. Para 

isso, considerou-se a informação de contexto recolhida pelo Questionário ao Aluno do projeto de 

avaliação internacional PISA e procurou-se construir modelos que permitam compreender como é 

que o relacionamento com os professores, o apoio dos professores de matemática, a ansiedade a 
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matemática e o sentido de pertença à escola, afetam o desempenho a matemática dos alunos nos 

teste PISA. 

Consideraram-se diversos países europeus procurando estudar a evolução do modelo a nível 

temporal dentro de cada país, por tal estabeleceram-se comparações entre 2003 e 2012; mas 

pretendeu-se também fazer comparações entre países de forma a tentar compreender se a relação 

das variáveis de bem-estar na escola afeta de forma substancialmente diferente os alunos de 15 

anos em realidades sociais e escolares diferentes.  Os dados analisados provêm dos resultados 

médios a Matemática nos testes cognitivos PISA em 2003 e 2012 e da informação de contexto 

recolhida nos mesmos anos. 

Conscientes da importância do estatuto socioeconómica dos alunos (ESCS), do fato de haver países 

com diferentes práticas de retenção e também de algum enviesamento que possa ser inserido pelo 

sexo do aluno, todas estas variáveis foram consideradas como variáveis de controlo.  

Fazendo regressões lineares por blocos para os cinco países selecionados e para os dois momentos 

de tempo considerados, encontrou-se um padrão de influência claro por parte da variável ansiedade 

na aprendizagem da matemática. A influência desta variável é bastante estável quer no seio de cada 

país, mantendo-se a níveis similares na dimensão temporal, quer entre os diversos países. A 

ansiedade mostra de forma consistente uma relação negativa de dimensão média, significando 

níveis maiores de ansiedade correlacionam com piores resultados, para todas as restantes variáveis 

constantes. A influência da variável ansiedade (ANXMAT) mostrou ter uma relevância similar ou 

superior ao ESCS, tradicionalmente considerado como um dos mais claros e indiscutíveis preditores 

de sucesso. 

Passwords: Learning achievement; Linear Regression Models; Anxiety, PISA; Students well-being, 

ESCS, Repeat. 

 

Introduction 

It is common sense in European societies that feeling well at school can be closely related to 

performance and learning. Since PISA started in 2000, and countries such as Finland came out in top 

places, we all have wondered what is it the Finnish do that we are not doing. Can the rest of the 

world just copy the model? But what is exactly the model?  

Literature and politicians4seem to believe that well-being and a relaxed friendly school environment 

contribute to better results, and therefore students who feel better at school tend to learn more. 

“Finnish education policies based on equity, flexibility, creativity, teacher professionalism and trust”  

(Sahlberg, 2007).  

Departing from this assumption we wanted to understand what can be seen from PISA’s surveys in 

five selected countries. The selection of these countries had to do with choosing two countries that 

in 2003 were above average scores (Netherlands and Czech Republic) but have been losing ground, 

two countries that started in 2003 under average scores (Poland and Portugal) but that have been 

growing and a country with a constant profile (Ireland). The relative cultural and educational 

differences among countries enriched our choice. 
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The main hypothesis is: (i) student’s well-being in school, measured by their own perception, links to 

better results. This holds across time within specific countries and also in every country to a similar 

magnitude. 

 

The evolution of PISA’s results as a proxy to learning achievement 

Evolution of scores at country level 

PISA´s results are very useful for a country to 

compare itself through time, and the results 

(Figure 1) are very clear in showing that only 

Ireland, succeeds at stability, as the results in 

2003 have a very small difference from 2012 

(d=0.006), keeping its country average just 

above 500. What is clear is that Portugal and 

Poland have been rising. Though as Poland 

started with an advantage it is now one of the 

best performers in Europe, and certainly in line 

with the Netherlands.  

The rate of growth for Poland is really high, 

and the dimension of the difference in results 

over the nine-year period considered is 27.5 

points in PISA’s scale (d=0.31) which can be considered, in statistical terms, an average rise. 

Portugal had a very poor result in 2003 (466) but it has also been rising the student´s capacity, and in 

2012 the distance from the 500 mark was statistically non-significant5, though still below the 500 

goal. The growth on results is also significate, and represents and average of 21 points on the PISA’s 

scale (d=0.23) which can also be considered an average growth. 

On the other hand, both Netherlands and Czech Republic, who were outstanding performers in 2003 

(516 and 538, respectively) have been through a process of diminishing results, with the Czech 

Republic following a faster slope than Netherlands.  

In the case of the Czech Republic the average loss was 17 points (d=0.18) which is still considered a 

small difference, though on the verge of becoming average. In 2012, the average stands just under 

the 500 goal 

For Netherlands the average loss was 14 points (d=0.16) which is within the small difference, and as 

it remains above the 500 goal there seems to be no sign for alert in Netherlands. 

 

Control variables 

The normal trend is to associate students coming from a richer background (in terms of parents’ 

education, professional status, cultural items and also goods possession) to better students (OECD, 

2014b). This trend is clearly confirmed by the strength and signal of the correlations, which measure 

at individual level how ESCS links to performance. 
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 OECD PISA 2012 results 

Figure 1 PISA Mathematics scores evolution from 2003 to 2012 

Source: PISA 2003 and 2012  
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Actually this correlation is quite stable (Table 1) in time and 

in between countries, mostly around 0.40. The country, that 

in 2012 showed the highest correlation between scores and 

ESCS is Portugal (r=0.46) showing a slight increase from 

2003.  

Except for Portugal, the influence of the ESCS on the scores 

has reduced in the considered period. It is interesting to 

observe Netherlands where the influence of ESCS in scores 

reduced 10 decimal points, from 0.45 in 2003 to 0.35 in 

2012, highlighting a more moderate role of the socioeconomic and cultural index on performance.  

At national level though, we cannot verify that countries with a higher ESCS hold to a higher score. 

Actually it is a quite random relationship. Observing Figure 2, in 2003, this trend seemed quite 

obvious, better off countries in terms of average ESCS would link to better results. Portugal and  

 

Poland with fairly lower ESCS were at the bottom of the table, while Netherlands and Czech Republic 

here at the right hand corner. Though the evolution of the results dictates a different story for 2012, 

with Poland facing no changes in ESCS and a sharp rise in results, while in Netherlands ESCS rises and 

scores come down. In 2012, there is no more clear link between average country ESCS and PISA’s 

scores. Actually it is quite puzzling how, Czech Republic was, in 2003, the country with the highest 

ESCS, being a relatively poor country in terms of GDP per capita. In 2012, there is a sharp decline in 

Czech’s republic ESCS and it is accompanied by a decline in results. The case of Portugal, who thrives 

behind in both parameters, shows a rise in both.  

In terms of inequality (Figure 3) Czech Republic has reduced inequality during the period considered, 

with a relatively small dispersion (0,75 SD). Portugal has also seen the dispersion reduced, though it 

is by far the most unequal country of the five considered in this analysis. Portugal is the country 

where students come forma a smaller ESCS (-0,48 in 20012 and -0.64 in 2003) and the dispersion of 

this index is the biggest (1,19 and 1.28). Despite the absolute magnitude of these two measures they 

have both been moving in the favourable direction (less poverty and less dispersion) and PISA scores 

have been increasing. 

The case of Poland is very relevant as it shows clearly that ESCS at country level is not linked to 

country average results. In Poland the ESCS of families have remained fixed, the dispersion 

2003 2012
Czech Republic 0.46 0.41

Ireland 0.42 0.40

Netherlands 0.45 0.35

Poland 0.43 0.42

Portugal 0.44 0.46

Correlation between ESCS and 

Maths PISA scores

Table 1 Correlation between ESCS and PISA's Maths 
scores 

Source: PISA 2003 and 2012 | authors’ calculations 

Source: PISA 2003 and 2012 | authors’ calculations Source: PISA 2003 and 2012 | authors’ calculations 

Figure 3 Evolution of ESCS and PISA scores between 2003 and 
2012 

Figure 2 Dispersion of ESCS as a measure of inequality on PISA's 
Maths scores 
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Table 3 Maths' Scores per sex. PISA 2012 

increased, meaning more inequality, and still PISA’s results increased by about 30 points. How they 

have managed this must remain within the students and / or the schools. 

In any case, this analysis illustrates that the influence of ESCS behaves differently at individual and 

national level, being positive and medium at individual level, but losing its clarity as we move into an 

aggregate analysis. 

Having identified the importance of the student’s background, measured as ESCS as well as the 

levels of social inequality, and acknowledging that these variables must be treated as control. 

Another important variable to be taken in consideration as a control is the status of repeating. 

Countries have different traditions in retaining students because they did not a achieve a certain 

level of knowledge. As students do not move forward, they are exposed to less content, therefore it 

is expectable that these students have lower scores. Having said this, it is important to consider this 

variable as a control, once in the group of the selected countries there are different behaviours.  

Table 2 Percentage of students who 
repeated at least on year. PISA 2012 

 

 

 

We can observe countries where retaining students is a very common practice, such as in Portugal 

where 1 in every 3 students has been retained at least once by the age of 15, and other countries 

where it is a rare practice such as Poland where only 4% of students had to repeat one year. This 

practice has been shown to affect results at individual level, therefore we should also control for it. 

Finally, sex is also introduced, just to assure that we are not 

inserting any biases through this biological fact. Traditionally there 

have been some ideas that boys are better performers in maths and 

girls in reading(Ham, Paine, & Cha, 2011). Within the countries 

under study (table 3), in 2012, boys tend to have a slightly higher 

average in maths than girls. Thus this shall also be used to reduce 

influence from external variables. 

 

 

 

 

 

Testing student’s perceptions for well-being 

The hypothesis that we wanted to test have several levels of analysis, as we want to check it for each 

country the student’s perceived teacher support, relationship with teachers, sense of belonging to 

school and math’s anxiety link to better results, and we wanted to so in two different moments in 

time, in order to understand if variations in results can be partially attributed to student’s individual 

Source: PISA 2012 | authors’ calculations 

Source: PISA 2012 | authors’ calculations 
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perceptions. Therefore, our comparisons are two-fold: (i) the country with itself in two different 

moments in time and second each country compared to all the others also in each moment in time. 

 

Methodology  

Statistical analysis based on PISA 2003 and 2012 was performed after cleaning the dataset for the 

variables concerned and checking for comparability. 

Several multiple linear regressions in two blocks were performed and followed by the verification of 

assumptions. 

A comparison grid was developed for each country in the two moments and also in between 

countries for each year.  

As dependent variable we have used five Plausible Values for Math’s (PVi Maths) scores and run five 

autonomous regressions. “If an analysis with plausible values were to be carried out, then it would 

ideally be undertaken five times, once with each relevant plausible values variable. The results 

would be averaged, and then significance tests adjusting for variation between the five sets of 

results computed.” (OECD, 2014: 147). The average of the coefficients of regression, standard 

deviation and Beta were then calculated and the intervals of confidence resulted from summing and 

subtracting 1.96SD to the coefficients.  

This is one of the methodologies suggested by OECD to overcome some underestimation of variance 

and standard error that results from the fact that each student does not seat every item, and 

therefore plausible values are attributed to students based on the estimated answer each student 

would give to every item (OECD, 2009b), the methodology followed was the Rasch Model (OECD, 

2009: 79-92). More rigorous methodologies imply the usage of macros provided by OECD, which are 

under test to verify the differences to the present methodologies. 

In any case, we are really interested, above all on the dimension of the effect of each variable on 

scores and our analysis of importance to predicting learning is essentially based on the dimension of 

the effect (beta values of the regression). This decision is based on the fact that as PISA’s samples 

are far too big, p-values will always be under the 0.05 threshold even when the dimension is 

negligible. P-values are far too sensitive to the size of the sample, thus very small effects in big 

samples are almost always statistically significate (Sullivan & Feinn, 2012). AS the p-values, or the 

correspondent t statistic is not relevant, we will use the enter method and report the full outcome.  

The size of the samples per country, with the student weigh (W_FSTUWT) active, reaches population 

size in every country. Actually we have: 82 250 cases for Czech Republic; 54010 for Ireland; 196262 

in Netherlands; 379545 in Poland and 96034 in Portugal. 

We will only consider, for interpretation, variables that have a beta value bigger than 0,20, which is 

normally considered as the threshold of average effect, though we will still report the interval of 

confidence and as a technical curiosity run the full macros to verify differences in results.  

In the first block we will insert the variables that we are testing for effect (as listed below), and in the 

second block we will add the control variables (ESCS, REPEAT and Sex), described above for their 

relevance. The R2 considered is the initial one, as we can better understand the real fit of the 

regression when only the effect variables are considered.  
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How important is well-being for PISA’s performance? 

The variables selected from the PISA questionnaire, were actually indexes created by OECD (OECD, 

2009a) built from packages of items answered by students: 

Sense of belong to school (BELONG) –measures how well each student feel at school in relation to 

colleagues, it was calculated from the answer to nine questions in 2012, but only the 6 first in 2003. 

The answers were in a four-point scale from “strongly agree” to “strongly disagree”. The resulting 

index should be interpreted as the higher it gets the best is the student’s feeling towards school 

acceptance: (i) I feel like an outsider (or left out of things) at school; (ii) I make friends easily at 

school; (iii) I feel like I belong at school; (iv) I feel awkward and out of place in my school; (v) Other 

students seem to like me; (vi) I feel lonely at school; (vii) I feel happy at school; (viii) Things are ideal 

in my school; (ix) I am satisfied with my school.  

Teacher support (TEACHSUP) – measures how each students quantifies teachers support in general; 

it was calculated from the student’s answer to five questions, answered in a four-point scale from 

“strongly agree” to “strongly disagree”. The resulting index should be interpreted as the higher it 

gets the best is teachers’ support: (i) The teacher shows an interest in every student’s learning; (ii) 

The teacher gives extra help when students need it; (iii) The teacher helps students with their 

learning; (vi) The teacher continues teaching until the students understand (v) The teacher gives 

students an opportunity to express opinions 

Relationship to teachers (STUDREL) – measures how good teachers and students get along; it results 

in an index calculated from five questions, which were answered in a four-point scale from “strongly 

agree” to “strongly disagree”. The resulting index should be interpreted as the higher it gets the best 

is the relationship with teachers: (i) Students get along well with most teachers; (ii) Most teachers 

are interested in students’ well-being; (iii) Most of my teachers really listen to what I have to say; (iv) 

If I need extra help, I will receive it from my teachers and (v) Most of my teachers treat me fairly 

Mathematics anxiety (ANXMAT) – measures how anxious students are towards learning and testing 

in maths; This index is a combination of the following questions in which students had to response in 

four categories from  “strongly agree”, “agree”, “disagree” and “strongly disagree”, the index was 

calculated so that higher values imply  a stronger anxious behaviour towards mathematics: (i) I often 

worry that It will be difficult for me in mathematics classes; (ii) I get very tense when I have to do 

mathematics homework; (iii) I get very nervous doing mathematics problems; (iv) I feel helpless 

when doing a mathematics problem (v) I worry that I will get poor grades in mathematics.  

All these variables are indexes calculated by OECD6, and that were derived from the students’ 

questionnaires. They have all been standardized for OECD countries, thus their mean is ‘0’ and 

standard deviation ‘1’.  

The equation that we will test to understand how well-being at school affects results is: 

                                                            

                               

We also purposed to check for moderate effects of the variable with the biggest impact and the 

dummy control variables, i.e. we wanted to check if students who had failed or were girls were more 
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 For more on how the indexes were calculated please refer to (OECD, 2014a) 



Flores, Casas-Novas & Sousa Ferreira 

 

anxious. The moderate effect (if present) can be a good guide in case schools decide to take 

measures to improve well-being. In this case the model tested was: 

                                                            

                                 

                                

 

Though we have run this model, expecting students with repetition on their past and eventually girls 

to be more anxious towards maths, the crossed terms returned with inexpressive results for every 

country including Portugal, where there is a big number of students repeating the year. The results 

of this third hypothesis will not be shown in the paper.  

 

Results per country 

Czech Republic 

 Table 4 Two blocks Linear Regression Model. Czech Rep. 2003 

 

 

Following the modelling for Czech Republic in 2003 (Table 4) and 2012 (Table 5) it is incredible how 

we get to similar results, where the most important variable in explaining Maths results is 

Mathematics Anxiety. Students who are more anxious towards maths tend to achieve worse results, 

for the same ESCS, Repeat status and sex. Anxiety, which is purely driven by being afraid and 

insecure has, in itself, the power to lower the mark by a staggering 34% in 2003 and 37% in 2012. 

All the other variables tested for well-being at school, i.e. Student-teacher relationship (STUDREL), 

Teacher Support (TEACHSUP) and sense of belonging to school (BELONG) are only marginally 

expressive, all inferior to the minimum 0,2 beta value established, meaning that the influence of 

these aspects in maths result is negligible in both years considered. 

Source: PISA 2003 | authors’ calculations 
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If there is a lesson to be learnt from this data is that, in Czech Republic if schools and families want 

to enlarge the possibility of better results they should focus on helping students to be more relaxed 

towards learning. ANXMAT mean in 2003 was 0.05 (0.9) and in 2012 it remained almost constant at 

0.02 (0.94). As ANXMAT is an index created by OECD it has been standardized, therefore the average 

is “0” and standard deviation is “1”.  

Table 5 Two blocks Linear Regression Model. Czech Rep. 2012 

 

 

                    

                                                       

                                      

 

Therefore, in 2003 the expected score in maths for a boy coming from average ESCS, with no 

repetition and all the variables in the OECD level was 519 points, though if the same student was 

anxious towards mathematics in one standard deviation his expected score would be 34 points 

lower, i.e. 485 points.  

                    

                                                       

                                     

 

In 2012, the same situation would represent 497 points for the average anxious student and 461 for 

the more anxious student. It is a very similar pattern meaning that anxious towards mathematics 

remained an important characteristic affecting results. 

The well-being model, in 2012, without the control variables accounts for a R2=0.187, which is a 

reasonable fit if we consider the complexity of predicting learning achievements. In 2003 this value 

was 0.18, which once again shows a very stable influence phenomenon.  

Source: PISA 2012 | authors’ calculations 
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The control variables account for an extra 0.12, with a final R2 of the model at 0.307 in 2012 and 

0.321 in 2003. 

This is one of the cases where anxiety shows a heavier influence than ESCS, which in 2012 has a Beta 

= 0.288 and in 2003 Beta= 0.355, which matched Anxiety.  

 

Ireland 

Ireland is the only considered country where PISA’s scores have remained stable. Once again, 

working on reducing anxiety may be a good bet to improve results. 

A very similar pattern is followed in Ireland (Table 6 and 7), with ANXMAT as the only variable to 

present an explanatory power in both years with an incredibly similar dimension, in 2003 more 

anxious students tended to lower their result in 31% and in 2012 the influence grows slightly to 34%. 

The global explanation of the model is 0.30 with the non-controlling variables explaining 0,156 in 

2003 and almost the same values were obtained to 2012, i.e.  0.29 for the total model and 0.155 for 

the explanatory variables.  

Table 6  Two blocks Linear Regression Model. Ireland 2003 

 

 

The average levels of anxiety are slightly above average. In 2003 ANXMAT mean was 0.07 (0.93) and 

in 2012 0.11 (0.9). Once again we are looking at a country with an anxiety distribution similar to 

OECD’s average, but where the influence on learning has to be considered. This is a negative 

influence, where higher levels of anxiety lead to worse results. 

Variables such as the student-teacher relations (Beta=0.067; 0.089), the direct support of maths 

teacher as recognised by the students (Beta = -0.098; -0.041) and the sense of belonging to school (-

0.101; -0.108) do not play an important role as determinants to learning achievements, neither in 

2003 nor in 2012. 

Source: PISA 2003 | authors’ calculations 
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 In the case of Ireland ESCS has a predictive role near to ANXMAT (0.335; =.338) once again a very 

stable influence. REPEAT and sex came out with smaller predictive power in both years, following 

once again a similar pattern. 

Table 7 Two blocks Linear Regression Model. Ireland 2012 

 

 

 

Netherlands 

In Netherlands, the levels of anxiety are reported to be much lower than in the other considered 

OECD countries, as they were -0.38 (0.87) in 2003 and -0.39 (0.91) in 2012. This value means that 

most students in Netherlands are not as nervous or insecure towards their learning capacities. The 

feeling of not being anxious might be related to the good results they have in maths, and also of a 

lighter influence of this variable as a predictor of result. 

Source: PISA 2012 | authors’ calculations 
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Table 8 Two blocks Linear Regression Model. Netherlands 2003 

 

Source: PISA 2003 | authors’ calculations 

 

At the model level, (Table 8 and 9) we can find the same trend as in previous countries, with anxiety 

playing a role in the results. Though, in Netherlands it has a much smaller dimension in both 2003 

and 2012, as it just touches the minimum level of influence pre-established criteria. ANXMAT shows 

a dimension effect of -0.195 in 2003 lowering to -0.1888 in 2012. 

The explaining capacity of the model is really low in both moments, R2 =0.06 and R2=0.053. The 

approached variables are therefore not good predictors of results, probably due to lower levels of 

anxiety. 

Table 9 Two blocks Linear Regression Model. Netherlands 2012 

 

 Source: PISA 2012 | authors’ calculations 
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The complete model is also not a great model for Netherlands, R2= 0.278 in 2003 and 0.218 in 2012. 

The variable assuming the greatest strength 

ESCS is the variable with the highest predictive power (0.391 in 2003 and 0.274 in 2012). REPEAT is 

also an important variable, as Netherlands is a country where a relatively big percentage of students 

are asked to repeat at least one year. The remaining variables linked to well-being have a reduced 

explanatory power and seem to have no link to Mathematics scores. 

 

Poland 

In terms of anxiety Poland is an average OECD country both in 2003 and 2012 (0.036 and -0.029) 

though it came from slightly above to slightly below average. Still, for Poland the model (Table 10 

and 11) shows a strong influence of ANXMAT, in the same direction as the previous countries – more 

anxious students are worse performers, but it has a stronger explaining power. The weight of anxiety 

increased slightly between 2003 and 2012. In both periods it surpasses the 0.4: Beta (2003) = -0.423 

and Beta (2012) = -0.48. 

 

 

Table 10 Two blocks Linear Regression Model. Poland 2003 

 
Source: PISA 2003 | authors’ calculations 
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Table 11 Two blocks Linear Regression Model.  Poland 2012 

 

 

 

The explanation power of the first model is R2 (2003) = 0.258 and R2(2012) =0.29 and the total fit is 

R2(2003) =0.37 and R2 (2012) = 0.416, meaning that the model variables explain more than the 

control variables, though the only one with a clear influence is ANXMAT. Once again STUDREL, 

MTSUP and BELONG seem not to affect Maths’ scores, as measured by PISA. 

On the other hand, from the control group it is ESCS the variable with a bigger effect, all in all smaller 

than ANXMAT, Beta (2003) = 0.294 and BETA (2012) = 0.298. REPEAT, though Poland has a relatively 

low ta of retention, has a moderate effect of 0.144 in 2003 and 0.153 in 2012. Sex show no clear 

correlation to better results. 

 

Portugal 

Portugal follows the same model as the previous countries (Table 1 and 13), where only ANXMAT 

affects scores both in 2003 and 2012. The dimension is moderate, and the explanation power of the 

model previous to control variables is only R2=0.14 for both years, meaning that there is a lot of 

variance in student’s result that are not explained by the model. Anxiety towards maths affects the 

results negatively around 22% in 2003 and 24% in 2012. Thought the global ANXMAT mean reduced 

between years (from 0.15 (0.84) to 0.014 (0.82)) its influence in maths results seems to have 

increased slightly. 

As Portugal is a country where so many students repeat a year, and they lag behind their same age 

peers, REPEAT has a big share of influence on the results, Beta (2003) = -0.425 and Beta (2012) = -

0.501.  

Source: PISA 2012 | authors’ calculations 
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ESCS is another control variable with an expressive influence in both periods, illustrating aa average 

link between family background and results, though smaller than REPEAT and at the same level of 

ANXMAT. ESCS influence is reported by its betas, Beta (2003) = 0.25 and Beta (2012) = 0.22. 

The remaining explaining variables of the model, i.e. STUDREL, MTSUP and BELONG do not show any 

clear connection to results as well as the control variable sex. 

Table 12 Two blocks Linear Regression Model. Portugal 2003 

 

 

Table 13 Two blocks Linear Regression Model. Portugal 2012 

 

 

  

Source: PISA 2003 | authors’ calculations 

Source: PISA 2012 | authors’ calculations 
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Comparing countries and understanding common patterns 

Following the previous analysis, it became clear that the only explanatory variable that showed 

power to influence variance in results is ANXMAT which became clear in every country, though at 

different levels of correlation. 

Anxiety correlate negatively to scores, meaning that in every country the most anxious students are 

prone to achieve worse results. The diagonal in Figure 4 represents equality between 2003 and 

2012. Most countries are really near the diagonal showing that during this period the variable kept 

its effect. 

Figure 4 Beta Coefficients from the controlled model, a per country comparison between 2003 and 2012 

 

 

The country with the greatest negative effect is Poland, where an increase of 1 standard deviation in 

ANXMAT leads to a decrease of PISA scores by nearly 50%, in 2012. This means that, in Poland 

students who are more anxious tend to be the worse students. 

Netherlands is the country with the smallest negative effect of about 0.2 in both years. Portugal has 

also showed a relatively small effect of ANXMAT, at around 0.23 meaning there is more dispersion of 

behaviour, i.e. there are more good anxious students, who despite their anxiety still perform well in 

maths.  

Figure 5 Evolution of ANXMAT average between 2003 and 2012 

Source: PISA 2003 and 2012 | authors’ calculations 
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In absolute terms, in 2012, the level of anxiety in maths (Figure 5) is the highest in Ireland and it has 

grown since 2003. Portugal witnessed a reduction of student’s perceived anxiety in the same period, 

and Netherlands is, by far, the country where the students are the least anxious and where the 

influence on results is also smaller. 

Countries with an average to high level of anxiety show a great influence of this variable on results, 

this influence is probably less clear for the Portuguese case given that this country still have a big 

problem with students repeating years, and this practice has a overwhelming effect on scores, 

reducing the effects of other potential variables. 

Poland, Czech Republic and Ireland face an around average pressure form students feeling anxious 

and they all have a clear effect of this variable in results, with an extra relevance for Poland. 

 

 

 

Conclusions  

Using PISA’s data for answering the question posed in this paper, to what extent well-being at 

school, relate to PISA’s maths scores, in a double comparative perspective – each country to itself 

along the 9-year period (2003-2012) and also a comparison among the five selected countries, it 

became clear that in terms of well-being only being anxious affects math’s scores.  

Anxiety was defined by PISA as the perception of students when they were asked about worrying 

that classes are too difficult, becoming tense with maths homework, being nervous with exercises 

and getting worried about poor grades. We could not find a similar index for the other literacies, and 

we think it would be interesting to understand if anxiety is a mathematics linked problem or if it 

Source: PISA 2003 and 2012 | authors’ calculations 
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moves through different subjects. It would also be interesting to understand if anxiety links to a 

more traditional type of pedagogies, focused on results and not on the process, and therefore 

understand where anxiety is a personality characteristic or if it is induced by the system. These type 

of answers would help policy makers understand how to better get to the students and how to 

reduce this problem, in order to enhance students’ better learning. 

Another interesting fact is that Anxiety towards learning of maths is a handicap in the personality of 

students and it seems not to be connected to repeating years (therefore more learning difficulties) 

nor to sex as our moderated models were all insignificant, and did not add any quality to the model. 

This result seems to indicate that it is not less learning success that leads to anxiety, probably being 

anxiety that leads to lower results.  

The fact that there is a similar pattern inside each country for almost a decade and within pre-

selected European countries adds strength to the hypothesis that well-being at school influences 

learning, specially anxiety characteristics.  

Further studies are needed to better understand what is anxiety, where does it come from and what 

can be done to help students reducing its levels. 
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