
 

1 
 

Performance Decline in a Low-Stakes Test at Age 15 and Educational Attainment at Age 25: 

Cross-Country Longitudinal Evidence 

 

F. Borgonovi1,3* 

A. Ferrara2 

M. Piacentini3  

 

1. Social Research Institute, Institute of Education, University College London 

f.borgonovi@ucl.ac.uk  

2. European University Institute 

Alessandro.Ferrara@eui.eu 

 

3. Directorate for Education and Skills 

Organisation for Economic Cooperation and Development 

Mario.Piacentini@oecd.org  

 

*Correspondence concerning this article should be addressed to:  

 

Francesca Borgonovi  

Social Research Institute, University College London,  

55-59 Gordon Square 

London WC1H 0NU 

UNITED KINGDOM 

Phone: +44 – (0)20 7612 6453 

f.borgonovi@ucl.ac.uk  

 

 

 

 

 

mailto:f.borgonovi@ucl.ac.uk
mailto:Alessandro.Ferrara@eui.eu
mailto:Mario.Piacentini@oecd.org
mailto:f.borgonovi@ucl.ac.uk


 

2 
 

 

Performance Decline in a Low-Stakes Test at Age 15 and Educational Attainment at Age 25: 

Cross-Country Longitudinal Evidence 

 

Abstract 

Introduction 

Educational attainment is associated with important life outcomes including labour market 

performance, health status, well-being, civic and political participation. An important question is 

whether it is possible to identify early those students who lack the achievement motivation that is 

needed to complete a higher education degree.   

Methods 

Longitudinal follow-ups of representative samples of participants in the 2000 and 2003 

Programme for International Student Assessment (PISA) from Australia, Denmark and 

Switzerland (N=3,110; 1,130; and 1,962; age = 15 to 27; % females 51%, 51%, 49%; 

ethnicity/race unknown) were used to identify the association between a measure of effort on a 

cognitively demanding low-stake task at age 15 – performance decline during the test – and 

educational attainment at age 25-27. 

Results 

A one SD difference in performance decline was associated with a 5-6 percentage point 

difference in the probability of obtaining tertiary-level qualifications (r = -0.15 in Australia; -

0.11 in Denmark and -0.11 in Switzerland). We find no evidence of differences in this 
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relationship across genders, socio-economic status and baseline levels of ability in the three 

countries. The association between performance decline and educational attainment is 

homogeneous across these groups. Self-reported measures of achievement motivation were not 

predictive of educational attainment in the three countries.  

Conclusions 

Our work contributes new longitudinal evidence to the body of research in education employing 

behavioural measures of motivation and engagement. It can be used to understand the potential 

long-term consequences of disparities in students’ preparation to sustain effort over cognitively 

demanding tasks. 

 

Introduction 

A growing body of empirical research documents that psychological constructs measured in 

childhood predict later-life outcomes (Almlund, Duckworth, Heckman, and Kautz, 2011; 

Gutman and Schoon, 2016; Hitt, 2015; Hitt et al., 2016; Roberts, Kuncel, Shiner, Caspi, and 

Goldberg, 2007, Soland et al., 2019). This paper investigates whether adolescents’ capacity to 

sustain effort in academic tasks – a capacity that reflects not only cognitive skills but also 

motivation - can predict their odds of completing higher education. The hypothesis is that 

students’ level of engagement on low-stake assignments at school is indicative of stable 

motivational traits that influence life outcomes beyond school.  

In order to test this hypothesis, we exploit longitudinal follow-ups of participants in the 

Programme for International Student Assessment (PISA) conducted in Australia, Denmark and 

Switzerland. We investigate the association between the decline in performance over the course 



 

4 
 

of the PISA test at age 15 and completion of upper-secondary school and tertiary level education. 

Declines in performance during the PISA test are related to either motivation or the cognitive 

capacity to sustain concentration over an extended period (Borgonovi and Biecek, 2016; 

Zamarro et al., 2019). We find that performance decline at age 15 predicts completion of a 

college degree by age 25, while the association with upper secondary school completion is 

weaker and less precisely estimated. We do not find evidence of performance decline mediating 

or moderating the associations between students’ gender, parental education and achievement in 

the first part of the PISA test and their later life outcomes.  

Background 

Determinants of students’ effort on academic tasks 

Individuals’ educational attainment depends not only on their academic knowledge and cognitive 

skills, but also on their capacity to sustain effort and attention in cognitively demanding tasks for 

sustained periods of time and with low levels of external supervision (Kankaraš, 2017). 

The capacity to keep a stable level of performance over long and demanding academic 

tasks is determined by cognitive, socio-emotional and motivational skills. At the cognitive level, 

students with higher general intelligence and more opportunities to learn in a domain will find 

completing a task less challenging and tiring (Kuncel et al. 2004, Borgonovi and Biecek, 2016). 

Differences in the capacity to sustain attention and to endure fatigue are other cognitive 

characteristics that influence the capacity to keep a stable level of performance over a long 

cognitive task.  Individuals differ in their capacity to prevent and manage the mental fatigue that 

arises during extended cognitive tasks (Mezzacappa, 2004; Slimani et al., 2018).  For example, 

Sievertsen et al. (2016) showed that students who took a standardized test in Denmark later in 
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the day performed worse than students who completed the test earlier and were thus less 

fatigued.  

Diverse motivational constructs interact with cognitive functions in determining how 

likely individuals are to avoid declines in performance during academic work. Many studies have 

found that students’ motivational beliefs are significantly related to their academic achievement 

(e.g., Steinmayr et al., 2019; Linnenbrink-Garcia et al., 2018; Huang, 2011; Ryan and Deci, 

2000; Vecchione, Alessandri and Marsicano, 2014). The social-cognitive approach to motivation 

(Pintrich et al., 1993; Wigfield and Cambria, 2010) and expectancy value theory (Wigfield and 

Eccles, 2000) emphasize the role of performance expectancies as well as task values and goals 

for achievement. Self-determination theory further proposes that sustained performance on a task 

results from actions motivated by intrinsic interests or by extrinsic values that have become 

integrated and internalized (Deci and Ryan, 1985; Ryan and Deci, 2000). Empirically, after 

controlling for differences in students’ intelligence and prior academic achievements, expectancy 

components (ability self-concept, self-efficacy) were the best predictors of achievement in 

different domains followed by task values (i.e., enjoyment and perceived utility), need for 

achievement, and learning goals (Steinmayr and Spinath, 2009; Kriegbaum et al., 2015).  

According to the social cognitive perspective, students’ motivation to do well on a task is largely 

context specific (Pintrich et al., 1993). Context specificity implies that students’ effort on a test 

in a given domain does not necessarily predict their behavior on a test in another domain, or how 

much effort these students will spend later in their studies. By contrast, personality theories, such 

as McClelland’s motivational theory (McClelland et al., 1953), conceptualize students’ 

motivation as a relatively stable and general trait.   
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Conscientiousness is the personality traits that is more closely related to individuals’ 

motivation to engage effort on academic work, and implies a desire to do a task well, and to take 

obligations seriously. Conscientiousness predicts success more strongly than the other traits in 

the Big Five model (Barrick and Mount, 1991; Chamorro-Premuzic and Furnham, 2003; Egan et 

al, 2017, Xu et al., 2021). Persistence is one of the main facets of conscientiousness. It represents 

the ability to maintain an action or complete a task regardless of a person’s inclination towards 

the task (Duckworth et al., 2007). Individuals who are capable of completing demanding tasks 

are characterized by both distinct personality traits, such as persistence, and more task-specific 

motivational drivers, such as self-efficacy and valence (Schunk and DiBenedetto, 2019).  

Personality traits and task-specific drivers of motivation are both strongly related to the level of 

effort students spend on academic work (Usher et al., 2019).  

 

Measuring capacity to sustain effort: from self-reports to performance decline 

Typically, students’ capacity to exert effort has been measured through self-reports. 

Existing self-reported measures of motivational constructs are associated with later life outcomes 

(Soto, 2019; Soto 2021; Wilmot and Ones, 2019). However, there are concerns about possible 

issues surrounding such measures (Duckworth and Jaeger, 2015) such as reference group bias 

(Kankaraš, 2017) and social desirability bias (Krosnick, et al., 1996).  

Concerns over the measurement properties of self-reports have led to the development of 

measurements that can supplement (or even replace) self-reports (Soland et al., 2019). Alternate 

instruments have been employed to assess students’ achievement motives (Eisenberger and 

Leonard, 1980; Ventura and Shute, 2013). However, administering ad hoc instruments in large-
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scale settings is both impractical and costly. By contrast, recent work has pioneered the use of 

measures derived from observing and coding the behaviours of individuals when they participate 

in low-stakes standardised assessments (Soland et al., 2019). Proponents of these indicators 

maintain that completing long, cognitively challenging tests that are low stakes requires the 

capacity to stay focused and avoid distractors and, crucially, that the low-stakes nature requires 

high levels of intrinsic motivation  (Kyllonen and Kell, 2018). The question explored in this paper 

is whether tracking students’ level of effort on a low stake task can provide useful information to 

predict their capacity to succeed in their studies.  

There have been some efforts devoted to investigating the predictive validity of 

behavioural measures of socio-emotional and motivational factors in the United States (Borghans 

and Schils, 2012; Zamarro et al., 2019). In particular, prior research indicates that measures 

constructed using careless responding to questionnaires, for example the extent to which 

individuals skip responding to questionnaire items (Hitt et al., 2016) or the extent to which they 

provide inconsistent and unpredictable responses (Hitt, 2015; Soland et al., 2018) at a young age 

predict educational attainment and labour market outcomes net of background characteristics, 

self-reported measures and cognitive abilities (Cheng, 2015; Hitt et al., 2016, Soland et al. 2019; 

Zamarro et al. 2018).  

The current study 

We explore the association between performance decline in the PISA test at age 15 and 

the likelihood of completing upper-secondary and tertiary education by age 25 using ex-post 

standardized longitudinal follow-ups of PISA participants in Australia, Denmark, and 

Switzerland. Furthermore, we examine potential differences in the extent to which performance 
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decline is associated with educational attainment across gender, socio-economic status, and 

baseline levels of ability.  

This study is the first to examine the predictive validity of performance decline as an 

indicator of individuals’ capacity to sustain effort. Another contribution of the study consists in 

inspecting whether performance decline is more predictive of educational outcomes for some 

groups than for others. During the teenage years, females tend to report higher levels of 

motivation to do their best in low-stake tests (DeMars, Bashkov, and Socha, 2013) and to have 

lower performance decline than male students (Balart and Oosterveen, 2019; Borgonovi and 

Biecek, 2016). Females’ higher conscientiousness and intrinsic motivation are considered to play 

a role in explaining why females have higher educational attainment than males (De Bolle et al., 

2015; Duckworth and Seligman, 2006; Matthews, Ponitz, and Morrison, 2009). However, there 

is no prior evidence suggesting that socio-emotional and motivational constructs measured at 

school age shape long-term outcomes differently among males and females. Consequently, we 

hypothesise that gender differences in performance decline at age 15 explain gender differences 

in educational attainment in the three countries but do not have prior hypotheses on the extent to 

which the association between performance decline and educational attainment depends on 

gender.  

Socio-economic differences in educational attainment are large (Blossfeld and Shavit, 

1993; Barone and Ruggera, 2018). Moreover, socio-economically advantaged students have 

higher levels of conscientiousness than their disadvantaged peers (Hanushek, Welch, Machin and 

Woessmann, 2011; Liu, 2020). We hypothesise that socio-economic differences in performance 

decline at age 15 explain socio-economic differences in educational attainment in the three 

countries. According to the theory of compensatory advantage, upper-class families are able to 
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compensate for obstacles in their children’s educational career, so that their educational 

outcomes dependent on cognitive or socio-emotional and motivational skills (Bernardi, 2014). 

Therefore, we also hypothesise that socio-economic status is a moderator of the association 

between performance decline and educational attainment. We also hypothesise that the capacity 

to sustain effort during a task is especially important among individuals with low baseline levels 

of achievement, because these individuals have lower self-efficacy and feelings of mastery, and 

generally experience coursework and exams as more cognitively challenging (Bandura, 1977; 

Binder, 1996; Montanello and Martens, 2005).  

Our sample allows us to test hypotheses in three systems characterised by different types 

of upper-secondary education and rates of participation in tertiary education. Vocational 

education and training (VET) is highly developed in Switzerland and Denmark although the two 

systems differ: Switzerland adopts a traditional apprenticeship system, Denmark relies more on 

school-based vocational training (Buchman and Kriesi, 2011). In systems with strong VET, few 

students fail to complete compulsory schooling (lower-secondary education) and many complete 

their education in vocational upper-secondary rather than in university (Brzinsky-Fay, 2007; 

Gangl, Müler and Raffe, 2003). By contrast, in Australia upper secondary education is more 

academically oriented and less diversified (Buchman and Kriesi, 2011). Table 1 indicates that 

many students in Australia continue their studies beyond upper secondary school and graduate 

with tertiary-level qualifications (by young adulthood, 42% of 15-year-old students did while in 

Denmark and Switzerland the corresponding figures were 29% and 18%).  

PISA is a low-stake test for students, but it is high-stakes for policymakers in several 

countries (Zamarro et al., 2019). Countries like Singapore attach a great importance to PISA 

scores, and consider them as indicators of the effectiveness of government policies and a factor 
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of national pride (Akyol et al., 2021). This political dimension might influence the attitudes 

students have towards PISA, and their motivation to do their best. More generally, cultural 

differences in the value assigned to academic performance might induce between-country 

differences in the effort students spend on low-stake tests. There is evidence of differences 

across world regions, and in particular between Asian students and students from other regions: 

Gneezy and colleagues (2019) found that increasing the stakes associated with the test increased 

performance in the United States but not in Shanghai. Nonetheless, differences in cultural norms 

about academic work between Switzerland, Denmark and Australia are considerably smaller than 

those between the United States and Shanghai. Moreover, cultural differences might influence 

the level of performance decline in the three countries, but there are no theoretical reasons as to 

why they should affect the relationship between performance decline and educational attainment 

within each country.    

Data and methods 

Data 

Our baseline data come from the public use 2000 PISA survey for Denmark and 

Switzerland and 2003 for Australia. PISA is a triennial large-scale international assessment 

surveys conducted on two-stage stratified representative samples of 15-year-old students enrolled 

in lower-secondary or upper secondary institutions [for details, see (OECD, 2009)].  

. At the individual level, PISA is a low-stake assessment because no individual scores are 

released to students or schools. As a result, although students are supervised by teachers and take 

the test in a classroom context, conscientiousness and intrinsic motivation play a role in guiding 

the behaviour of participants in the study (Borgonovi and Biecek, 2016). The core instruments of 

PISA are a two-hours assessment developed by international experts and a 30-minutes 
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background questionnaire. We use data from the background questionnaire to identify students’ 

background characteristics and data from the assessment to evaluate achievement at the start of 

the test and performance decline during the test.  

We complemented PISA with country specific longitudinal follow-ups, containing 

information up to young adulthood (age 25 in Switzerland and Australia, 26/27 in Denmark). 

The Danish follow-up comes from the Survey of Adult Skills (PIAAC) (Maehler and Konradt, 

2020). The Swiss follow-up comes from the Transitions from Education to Employment 

(TREE1) study. Finally, the Australian follow-up comes from the Longitudinal Study of 

Australian Youth (LSAY).   

Measures  

Our dependent variables are upper secondary education (academic or vocational) 

completion and university completion by the age of 25 (26/27 in Denmark).  

Our key explanatory variable is performance decline. Performance decline measures the 

extent to which students are able to sustain a consistent level of performance throughout the test. 

While different strategies have been used to operationalise decline in performance in low-stakes 

standardised assessments (Borghans and Schils, 2012; Soland et al., 2019; Zamarro et al., 2019) 

we develop an individual level indicator following Zamarro et al. (2019). This is computed by 

fitting linear regressions predicting the likelihood of a question being answered correctly based 

on its position in a test booklet. Thanks to the random allocation of PISA booklets and the 

different order of the same items in different booklets, we can fit models with item fixed effects 

to estimate the item order effects independent of question difficulty and booklet composition.  
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 PISA 2000 and 2003 were paper-based tests designed to last two hours and organised 

around a series of clusters of test questions. Each cluster was designed to take about 30 minutes 

to complete. Students were randomly allocated booklets containing four clusters of test questions 

each and 13 booklets in total were administered. Each booklet contained different clusters, which 

were rotated across the booklets so that each cluster was administered at least once with any 

other cluster and appeared at least once in one of the four potential positions within booklets.  

We only consider performance in the first three clusters to deal with end of test non-

response. Some students fail to reach items at the end of the test, which could lead to biased 

estimates since item non-response due to lack of time varies across groups and countries 

(Borgonovi and Biecek, 2016; Debeer and Janssen, 2013; Adams and Wu, 2002). Some of the 

weakest students fail to complete tasks in the fourth cluster because PISA is a timed assessment 

and students who require a lot of time to read question stimuli fail to reach the end. As a result, 

considering performance decline using the fourth cluster would lead to bias because it would 

mean assigning a wrong code to questions for which, in fact, no information is available. In 

practical terms, our approach means that our estimates represent a lower bound of the association 

between performance decline and educational attainment, since the weakest students are less 

likely to attempt questions in cluster 4 and to complete upper secondary and tertiary education. 

Figure 1 illustrates the booklets in PISA 2000 and 2003.  

 

FIGURE 1  

To obtain our measure, we estimate the following linear random coefficient model: 

𝑦𝑖𝑗 = 𝛿0 + 𝛿0
𝑖 + 𝛿1𝑄𝑖𝑗 + 𝛿1

𝑖𝑄𝑖𝑗 + 𝛾𝑗 + 𝜃𝑗 + 𝜀𝑖𝑗 
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Where 𝑦𝑖𝑗 equals zero if respondent 𝑖 answered incorrectly to question 𝑗 and 1 if he/she 

answered correctly or got partial credit for his/her answersi.  𝑄𝑖𝑗 represents the position of 

question 𝑗 rescaled for each student such that the first question takes value zero and the last item 

in the third cluster takes value 1. 𝛿0 represents the average student’s performance on the first 

question in the test and 𝛿1 is the average performance drop from the first question to the last in 

cluster 3. 𝛾𝑗 are question fixed effects, to control for question difficulty and the nature of the 

question (for example if the question is multiple choice versus open-ended question). 𝜃𝑗  are 

booklet fixed effects to control for the sequence of clusters in the booklet.  𝛿0
𝑖  is a random 

intercept and 𝛿1
𝑖  is a random coefficient that allow for students to deviate from the average 

values.  

The model was estimated separately for each country using Maximum Likelihood methods, 

allowing maximum flexibility in the covariance matrix for random effects (all variances and 

covariances could be distinctly estimated). Standard errors were clustered at the school level, to 

account for the clustered nature of PISA samples. Fitting the model produced estimates of the 

standard deviation of random effects (𝛿0
𝑖  and 𝛿1

𝑖
) and their correlation (coefficients presented in 

Appendix Table A1). We used these to predict the best linear unbiased predictions (BLUPS) for 

the random slope parameter 𝛿1
𝑖 , which represents our measure of performance decline. 

The PISA 2000 and 2003 test designs differed in that the major domain (reading in 2000, 

mathematics in 2003) was assessed significantly more in depth than the other two (Figure 1). 

Seven booklets began with three reading clusters and ended with a different domain. To maintain 

a balanced sample in terms of booklet composition and to ensure greater consistency in the 

measure of performance decline for students who participated in the PISA 2000 assessment, we 
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decided to focus our analyses only on those booklets. Therefore, our measure in PISA 2000 is 

entirely based on performance decline in the reading assessment.  

In the PISA 2003 assessment, mathematics was the core domain, but it was tested less in 

depth than reading was in PISA 2000: only one third of the booklets tested contained only 

mathematics in the first three clusters (see Figure 1). To maintain high statistical power in our 

analyses, we decided to consider all test booklets rather than focus only on the four math 

intensive ones. Differences across booklets are captured by booklet fixed effects, so our indicator 

should measure performance decline net of these. Results are robust to the use of the subset of 

booklets, although are less precise because of the smaller sample. 

There is evidence that students’ drop in performance may be greater in reading than 

mathematics (Borgonovi and Biecek, 2016). If true, this would lead to a larger performance 

decline in PISA 2000. However, since all analyses are conducted within countries (both the 

computation of the index and its relationship with later life outcomes) and since the index is 

standardized within-country (so within PISA wave), our estimates are comparable in spite of 

differences across the two assessments.  

In all analyses, we control for students’ background characteristics. These include: 

gender; immigrant background (defined as students reporting having two foreign-born parents or 

one foreign-born parent if the student lives in a single-parent household); being a non-native 

speaker (defined using reports by students on whether they most often speak a language at home 

that is different from the one used in the PISA test); age; grade attended; socio-economic status 

(using an indicator of whether students had at least one tertiary-educated parent); the prestige of 

the occupation of the parent with the most prestigious occupation (defined according to the ISEI 

index of occupational prestige [Ganzeboom and Treiman, 1996; 2003]). We control for baseline 
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achievement using students’ share of correct answers in the first cluster instead of actual PISA 

scores to avoid problems of collinearity with the measure of performance decline. The balanced 

nature of the PISA test means that different assessment clusters are equally easy or hard, since 

they contain a sample of questions which, on average, have similar levels of difficulty (see 

Borgonovi and Biecek, 2016).  

In some models, we also account for a self-reported measure of effort and persistence on 

tasks to identify the additional predictive value of performance decline. These included self-

reported lack of perseverance in PISA 2000 and lack of effort in PISA 2003. A detailed 

description of the construction of the self-reported measures is presented in Appendix A.  

Methods 

For each country and for each of our two outcomes of interest, we run different sets of linear 

probability models (LPM) which we prefer to logistic models following Mood (2010). Logistic 

regressions suffer from unobserved heterogeneity even when omitted variables are unrelated to 

the independent variables included in the model. As a result, it is problematic to compare 

estimates from logistic regressions across samples, groups within samples and over time, as is 

the case in our work, because unobserved heterogeneity can vary across the samples, groups, and 

points in time. LPM do not suffer from the same shortcomings and are therefore preferable when 

modelling non-extreme probabilities which is the case in our work. In the first set of models, we 

regress outcomes of interest on individual-level controls and on the performance decline 

indicator. Then, we additionally control for self-reported indicators of effort and persistence  to 

investigate associations between the behavioural measure and educational outcomes net of the 

self-reported measures.  
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In the second set of models, we test the moderating and mediating effects of the performance 

decline index. We investigate how the association between outcome variables and three 

predictors (gender, parental education and performance in the first cluster) changes after 

including the performance decline index in the regression, and after additionally controlling for 

self-reported measures. Finally, we run a model that includes interactions between the index of 

performance decline and gender, parental education, and performance in the first cluster.  

To aid comparisons between variables of interest, we standardised performance decline, 

performance in the first cluster and self-reported measures of effort and persistence within each 

country. We used sampling and replication weight in our analyses in line with recommendations 

(OECD, 2009). Response rates varied across the longitudinal studies considered, ranging from 

36% in the latest wave of the 2003 LSAY, 44% for the Danish PIAAC follow-up and 86% in the 

latest wave of the TREE1 study (LSAY, 2010; Sacchi, 2011; Rosdahl, 2014). We combined 

PISA weights with the recommended weights for the relevant wave of each longitudinal survey 

as recommended in technical reports (LSAY, 2017; Rosdahl, 2014; Sacchi, 2011).  

Results 

Descriptive Results 

Table 1 indicates that the vast majority of 15-year-old students completed upper secondary 

education by age 25 with few differences across countries. Differences in university completion 

across countries are larger: completion rates are lowest in Switzerland and highest in Australia. 

Performance at the start of the PISA test differed little across countries, while performance 

decline was larger in Australia and Switzerland than in Denmark.  

TABLE 1  
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Performance Decline at age 15 and Educational Attainment at age 25 

Figure 2 displays the association between performance decline and later life outcomes, 

net of the control variables listed above and before and after controlling for self-reported 

indicators of effort and persistence (Model 1 and Model 2). Figure 2 shows that students with a 

one SD higher decline in performance in the PISA test at age 15 were three percentage points 

less likely to complete upper secondary school than students with a stable performance in the test 

in Denmark. The association was quantitatively small and not statistically significant in Australia 

and was larger but imprecisely estimated in Switzerland. Controlling for self-reported measures 

in Model 2 did not change the strength of the association between performance decline and the 

likelihood of completing upper secondary education. By contrast, we identify a quantitatively 

meaningful association between performance decline at age 15 and tertiary completion by age 

25. The association appears to be quantitatively similar across the three countries examined 

despite large differences in overall rates of tertiary level completion and is unaffected by the 

inclusion of self-reported perseverance. The partial correlation coefficient for university 

completion corresponds to (r = -0.15 p<0.05 for Australia; r = -0.11 p=0.11 for Denmark and r = 

-0.11 p<0.001 for Switzerland). Interestingly, results presented in Appendix Tables B1 and B2 

indicate that self-reported measures of effort and persistence are not associated with neither 

upper secondary level nor tertiary level completion. According to results presented in Figure 2 a 

difference of one SD in performance decline was associated with a difference of 6-7 percentage 

points in tertiary level completion in the three countries, although in Denmark the association 

was imprecisely estimated.  

 

FIGURE 2  
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Performance Decline and Educational Attainment: Mediating and Moderating Effects 

We examine the mediating role of performance decline at age 15 with respect to gender, 

socio-economic condition, and achievement differences in educational attainment by comparing 

the strength of the association between background factors before and after accounting for 

performance decline in Models 1 and 2 in Tables 2, 3 and 4. In the three tables, Panel A reports 

results for upper secondary-school completion and Panel B reports results for tertiary 

completion.  

Results indicate that neither gender nor parental educational attainment were associated 

with the likelihood of completing upper secondary education in the three countries in our sample, 

neither before nor after controlling for performance decline. By contrast, performance in the first 

cluster was associated with an increased likelihood of completing upper secondary education in 

Switzerland and Denmark, the two countries in which vocationally oriented secondary education 

is more prevalent and upper secondary qualifications more often lead to entrance in the labour 

market or vocationally oriented non-tertiary qualifications. However, performance decline was 

not an important mediator of the association between baseline achievement and upper secondary 

school completion.  

Socio-economic differences and differences related to baseline levels of ability are more 

pronounced in the case of tertiary completion. For example, females were 16 percentage points 

more likely than males to complete tertiary education in Australia. Parental educational 

attainment was associated with an increased likelihood of obtaining tertiary qualifications by age 

25 in all three countries: compared to individuals without tertiary educated parents, individuals 
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with at least one tertiary educated parent were 15 percentage points more likely of having 

obtained tertiary level qualifications in Australia, 13 percentage points more likely in Denmark 

and 8 percentage points more likely in Switzerland. Associations were not affected by the 

inclusion of performance decline.  

We also investigated whether the strength of the association between performance 

decline at age 15 and completion of upper-secondary school or completion of a tertiary degree 

differed by gender, socio-economic condition, or achievement in the three countries considered 

adding interaction effects in our models. We find no evidence of heterogeneous effects of 

performance decline across groups: all interaction effects are quantitatively small and not 

statistically significantly different from zero.  

 



 

20 
 

TABLE 2  

TABLE 3  

TABLE 4  

 

Discussion 

Our work contributes new longitudinal evidence to research employing behavioural measures of 

socio-emotional and motivational skills (see Soland et al., 2019 for a review). Despite the 

increasing use of the performance decline indicator as a measure of capacity to sustain effort on 

the test, and as a proxy for general conscientiousness and intrinsic motivation, there was no 

evidence documenting the extent to which performance decline during long low-stakes 

assessments such as PISA is associated with individuals’ outcome. 

Our study fills this gap using ex-post harmonised data from national longitudinal studies 

developed in Australia, Denmark and Switzerland, three countries with very different education 

systems that follow samples of individuals who took part in the PISA study. We relate 

differences in performance decline in the PISA test at age 15 to differences in the likelihood of 

having completed upper secondary and tertiary education by age 25. As such, our study can be 

used to understand the potential long-term consequences for individual outcomes of disparities in 

the capacity to sustain effort over cognitively demanding tasks, as measured by performance 

decline in the PISA test. The effect size is quantitatively small at conventional levels. However, 

even effects that are small according to conventional levels (Cohen, 1988), when reliably 

estimated, can be indicative of consequential effects (Funder and Ozer, 2019). A difference of 6 

percentage points in the probability of completing college is consequential from a policy 

standpoint. 
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We find evidence that, net of achievement differences and other individual-level 

characteristics, the decline in accuracy over a long test is strongly associated with completion of 

a tertiary degree in all three countries, although results are imprecisely estimated in Denmark. 

The association between performance decline and upper-secondary completion is quantitatively 

smaller and less precisely estimated than the association observed for tertiary degree completion. 

The difference in tertiary level graduation that is associated with a standard deviation difference 

in performance decline corresponds to between half and a third of the difference in tertiary level 

graduation that is associated with a standard deviation difference in achievement, a key driver of 

attainment differentials. Among students of equal achievement potential and similar background 

characteristics, their ability to sustain attention to solve cognitively demanding problems at age 

15 significantly contributes to their odds of completing a tertiary degree. Interestingly, self-

reported measures of perseverance and effort are not associated with the likelihood of 

completing upper secondary or tertiary education in the three countries in our sample and all our 

estimates are robust to the inclusion of self-reported effort and persistence. Crucially, our 

estimates on tertiary level attainment are in line with estimates for the United States obtained 

using behavioural indicators of conscientiousness and intrinsic motivation derived from response 

behaviour to questionnaires, rather than cognitive tests (Hitt et al., 2016). 

Contrary to our hypotheses, we do not find evidence that differences in performance 

decline at age 15 explain differences across socio-economic groups in tertiary level graduation 

rates. Furthermore, in all three countries individuals with higher performance decline appeared 

less likely to obtain tertiary level qualifications, and the association did not differ across genders, 

socio-economic statues and baseline levels of achievement. 
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Succeeding in tertiary education is a highly cognitively demanding endeavour that 

requires individuals to process large amounts of information over years. The correlation between 

performance decline in PISA and completion of tertiary education suggests that measures of 

sustained effort in extended performance tasks might capture motivational traits that matter also 

outside the context of a test and that are relatively stable.  

Our study suffers from a number of limitations that should be addressed in future 

research. First, although our study provides longitudinal evidence on the outcomes associated 

with performance decline in three countries that differ in how education systems are organised, 

the three countries come from rather homogeneous levels of economic development and baseline 

levels of achievement. PISA contains information on over 80 education systems worldwide and 

it is therefore not possible to infer from the evidence presented the likely impact of performance 

decline on student outcomes in countries that differ in meaningful ways from those analysed 

here. Moreover, the cohorts examined refer to the outcomes at age 25-27 of individuals who 

were 15-year-old students in 2000 and 2003. It is possible that social, economic and 

technological transformations changed the association between individuals’ capacity to sustain 

baseline levels of accuracy in the PISA test and their educational attainment.  

Second, our analyses are based on performance decline indicators calculated using the 

PISA 2000 and 2003 assessments. Since then, the assessment has undergone several changes 

which may influence the measurement of performance decline by influencing participants’ level 

of motivation to put effort in the test. The test moved to computer-based administration in 2015 

and in 2018 it introduced an adaptive design for the reading part of the assessment. Third, further 

work is also needed to understand what are the main cognitive and motivational drivers of 

performance decline during a demanding, but relatively low-stake task. Performance decline 
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might in fact reflect low levels of motivation, but might also be due to low cognitive ability to 

sustain attention and manage fatigue. Finally, results reflect the association between a specific 

indicator of academic effort and educational attainment measured through completion of upper 

secondary school and graduation from a tertiary level institution. It is not possible to extrapolate 

from these findings to associations between effort on cognitively demanding tasks in adolescence 

and other outcomes such as labour market participation and success. 
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Figure 1  

Booklet design in PISA 2000 and 2003 

  

Booklet Cluster 1 Cluster 2 Cluster 3 Cluster 4 Booklet Cluster 1 Cluster 2 Cluster 3 Cluster 4

1 R1 R2 R4 M1/M2 1 M1 M2 M4 R1

2 R2 R3 R5 S1/S2 2 M2 M3 M5 R2

3 R3 R4 R6 M3/M4 3 M3 M4 M6 PS1

4 R4 R5 R7 S3/S4 4 M4 M5 M7 PS2

5 R5 R6 R1 M2/M3 5 M5 M6 S1 M1

6 R6 R7 R2 S2/S3 6 M6 M7 S2 M2

7 R7 R1 R3 R8 7 M7 S1 R1 M3

8 M4/M2 S1/S3 R8 R9 8 S1 S2 R2 M4

9 S4/S2 M1/M3 R9 R8 9 S2 R1 PS1 M5

10 R1 R2 PS2 M6

11 R2 PS1 M1 M7

12 PS1 PS2 M2 S1

PISA 2000 PISA 2003
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Table 1  

Descriptive statistics 

  Australia Denmark Switzerland 

  mean sd mean sd mean sd 

Completed upper secondary 0.964 0.185 0.895 0.307 0.893 0.309 

Completed university 0.416 0.493 0.291 0.454 0.184 0.387 

Female 0.512 0.500 0.514 0.500 0.493 0.500 

Age at test 15.781 0.289 15.708 0.281 15.704 0.637 

School grade at test 10.133 0.511 8.941 0.310 9.000 0.012 

Parent with tertiary education 0.413 0.492 0.522 0.500 0.386 0.487 

Parental ISEI 52.991 16.306 49.549 15.848 48.948 16.611 

Non-native speaker 0.092 0.289 0.030 0.172 0.268 0.613 

Immigrant student 0.224 0.417 0.041 0.200 0.221 0.415 

Correct 1st cluster 0.632 0.234 0.709 0.181 0.685 0.189 

Performance decline 0.066 0.078 0.040 0.052 0.061 0.057 

Self-reported perseverance . . 0.018 0.926 -0.157 1.040 

Self-reported effort -7.694 1.697 . . . . 

Observations 3110 1130 1962 

 

  



 

32 
 

Figure 2  

The associations between performance decline and later life outcomes 

 

Notes: The figure shows estimates of the effect of a 1 standard deviation change in the performance decline index. 

Estimates are presented with 95 percent confidence intervals. Model 1 controls for students' gender, immigrant 

background, age at test, school grade at test, whether they spoke the language of instruction at home, parental 

occupational class (isei score) and whether they had a parent with tertiary education. Model 2 also controls for self-

reported perseverance for Denmark and Switzerland and for self-reported effort in the test for Australia. Regression 

Tables B1 and B2 in the Appendix display full model coefficients for explanatory and control variables. 
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Table 2 Likelihood of completing upper-secondary and tertiary education in Australia 

  (1) (2) (3) (4) (5) (6) 

Panel A: Completing upper-secondary education       

              

Female 0.022 0.021 0.020 0.016 0.020 0.020 

  (1.49) (1.49) (1.45) (1.07) (1.47) (1.43) 

Parent tertiary ed. 0.012 0.012 0.012 0.012 0.007 0.012 

  (1.11) (1.09) (1.14) (1.17) (0.57) (1.15) 

Correct 1st cluster 0.024 0.024* 0.022* 0.022* 0.022* 0.028 

  (1.89) (2.04) (2.07) (2.04) (2.06) (1.44) 

Performance decline 

 
-0.007 -0.005 -0.007 -0.008 0.012 

  

 
(-1.33) (-0.95) (-0.90) (-0.87) (0.38) 

Self-reported effort 

  
-0.010 -0.010 -0.010 -0.010 

  

  
(-1.87) (-1.82) (-1.82) (-1.84) 

Performance 

decline*Female 

   
0.004 

  

   
(0.62) 

  

Performance 

decline*Parent tertiary ed. 

    
0.006 

 

    
(0.88) 

 

Performance decline* 

correct 1st cluster 

     
-0.007 

     
(-0.63) 

Observations 3110 3110 3110 3110 3110 3110 

R-squared 0.034 0.036 0.038 0.038 0.039 0.040 

Panel B: Completing tertiary education         

     

Female 0.162*** 0.159*** 0.161*** 0.192*** 0.161*** 0.162*** 

  (6.49) (5.84) (5.54) (7.36) (5.33) (5.55) 

Parent tertiary ed. 0.150*** 0.144*** 0.144*** 0.143*** 0.113*** 0.144*** 

  (6.71) (6.37) (6.53) (6.44) (3.91) (6.51) 

Correct 1st cluster 0.150*** 0.154*** 0.158*** 0.158*** 0.158*** 0.172*** 

  (15.06) (13.78) (12.44) (12.47) (12.84) (13.86) 

Performance decline 

 
-0.066*** -0.068** -0.051 -0.083** -0.024 

  

 
(-3.41) (-3.22) (-1.31) (-2.79) (-0.78) 

Self-reported effort 

  
0.016 0.015 0.017 0.016 

  

  
(0.78) (0.67) (0.79) (0.76) 

Performance 

decline*Female 

   
-0.036 

  

   
(-0.91) 

  

Performance 

decline*Parent tertiary ed. 

    
0.037 

 

    
(1.83) 

 

Performance decline* 

correct 1st cluster 

     
-0.017 

     
(-1.76) 

Observations 3110 3110 3110 3110 3110 3110 

R-squared 0.197 0.215 0.216 0.217 0.217 0.217 

Notes: t statistics in parentheses. * p < 0:05, ** p < 0:01, *** p < 0.001. All estimates control for students' 

gender, immigrant background, age at test, school grade at test, whether they spoke the language of 

instruction at home, parental occupational class (isei score) and whether they had a parent with tertiary 

education. The coefficients for performance decline, the share of correct answers in the first cluster, and 

the index of self-reported effort measure the effect of a change of 1 standard deviation.  
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Table 3 Likelihood of completing upper-secondary and tertiary education in Denmark 

  (1) (2) (3) (4) (5) (6) 

Panel A: Completing upper-secondary education       

              

Female -0.042 -0.042 -0.043 -0.026 -0.043 -0.043 

  (-1.70) (-1.65) (-1.67) (-1.28) (-1.65) (-1.66) 

Parent tertiary ed. -0.006 -0.012 -0.012 -0.012 -0.003 -0.011 

  (-0.35) (-0.70) (-0.70) (-0.73) (-0.12) (-0.65) 

Correct 1st cluster 0.038*** 0.035*** 0.034*** 0.034** 0.034** 0.019 

  (3.65) (3.47) (3.30) (3.27) (3.25) (1.95) 

Performance decline 

 
-0.028* -0.027* -0.016 -0.022 -0.091* 

  

 
(-2.33) (-2.25) (-1.29) (-1.14) (-1.96) 

Self-reported effort 

  
-0.006 -0.006 -0.006 -0.006 

  

  
(-0.74) (-0.76) (-0.75) (-0.75) 

Performance 

decline*Female 

   
-0.022 

  

   
(-0.98) 

  

Performance 

decline*Parent tertiary ed. 

    
-0.012 

 

    
(-0.40) 

 

Performance decline* 

correct 1st cluster 

     
0.017 

     
(1.46) 

Observations 1110 1110 1110 1110 1110 1110 

R-squared 0.068 0.076 0.076 0.078 0.077 0.080 

Panel B: Completing tertiary education         

     

Female 0.026 0.026 0.022 0.020 0.020 0.022 

  (0.86) (0.85) (0.71) (0.48) (0.67) (0.73) 

Parent tertiary ed. 0.133*** 0.123*** 0.123*** 0.123*** 0.168*** 0.122*** 

  (3.96) (3.69) (3.80) (3.80) (4.14) (3.72) 

Correct 1st cluster 0.071 0.064 0.060* 0.060* 0.062* 0.088* 

  (1.92) (1.94) (1.96) (1.99) (1.96) (2.38) 

Performance decline 

 
-0.050 -0.046 -0.047 -0.018 0.072 

  

 
(-1.55) (-1.57) (-1.02) (-0.60) (1.21) 

Self-reported effort 

  
-0.035 -0.035 -0.035 -0.035 

  

  
(-1.39) (-1.40) (-1.45) (-1.40) 

Performance 

decline*Female 

   
0.002 

  

   
(0.04) 

  

Performance 

decline*Parent tertiary ed. 

    
-0.060 

 

    
(-1.79) 

 

Performance decline* 

correct 1st cluster 

     
-0.032 

     
(-1.67) 

Observations 1110 1110 1110 1110 1110 1110 

R-squared 0.145 0.156 0.162 0.162 0.166 0.167 

Notes: t statistics in parentheses. * p < 0:05, ** p < 0:01, *** p < 0.001. All estimates control for students' 

gender, immigrant background, age at test, school grade at test, whether they spoke the language of instruction 

at home, parental occupational class (isei score) and whether they had a parent with tertiary education. The 

coefficients for performance decline, the share of correct answers in the first cluster, and the index of self-

reported perseverance measure the effect of a change of 1 standard deviation.  
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Table 4 Likelihood of completing upper-secondary and tertiary education in Switzerland 

  (1) (2) (3) (4) (5) (6) 

Panel A: Completing upper-secondary education       

              

Female -0.021 -0.024 -0.026 -0.029 -0.025 -0.025 

  (-0.57) (-0.67) (-0.72) (-0.72) (-0.70) (-0.71) 

Parent tertiary ed. 0.052 0.049 0.050 0.050 0.020 0.049 

  (1.64) (1.61) (1.65) (1.64) (0.61) (1.63) 

Correct 1st cluster 0.058* 0.054* 0.054* 0.054* 0.052* 0.043 

  (2.36) (2.32) (2.32) (2.32) (2.30) (1.42) 

Performance decline 

 
-0.034 -0.033 -0.034 -0.045 -0.064 

  

 
(-1.54) (-1.49) (-0.92) (-1.45) (-0.62) 

Self-reported effort 

  
0.013 0.013 0.014 0.013 

  

  
(0.77) (0.76) (0.81) (0.76) 

Performance 

decline*Female 

   
0.003 

  

   
(0.07) 

  

Performance 

decline*Parent tertiary ed. 

    
0.030 

 

    
(0.85) 

 

Performance decline* 

correct 1st cluster 

     
0.009 

     
(0.33) 

Observations 1953 1953 1953 1953 1953 1953 

R-squared 0.058 0.069 0.071 0.071 0.074 0.072 

Panel B: Completing tertiary education         

     

Female 0.036 0.031 0.025 0.041 0.026 0.024 

  (1.38) (1.18) (0.98) (1.03) (1.00) (0.91) 

Parent tertiary ed. 0.076** 0.071* 0.076** 0.077** 0.048 0.078** 

  (2.64) (2.54) (2.72) (2.74) (1.13) (2.88) 

Correct 1st cluster 0.073*** 0.067*** 0.067*** 0.067*** 0.065*** 0.083** 

  (5.06) (4.38) (4.49) (4.49) (4.58) (2.79) 

Performance decline 

 
-0.056*** -0.053*** -0.047* -0.065*** -0.010 

  

 
(-3.71) (-3.63) (-2.31) (-4.30) (-0.16) 

Self-reported effort 

  
0.039* 0.039* 0.040* 0.040* 

  

  
(2.25) (2.24) (2.33) (2.23) 

Performance 

decline*Female 

   
-0.015 

  

   
(-0.55) 

  

Performance 

decline*Parent tertiary ed. 

    
0.028 

 

    
(0.91) 

 

Performance decline* 

correct 1st cluster 

     
-0.012 

     
(-0.67) 

Observations 1953 1953 1953 1953 1953 1953 

R-squared 0.106 0.125 0.135 0.136 0.136 0.136 

Notes: t statistics in parentheses. * p < 0:05, ** p < 0:01, *** p < 0.001. All estimates control for students' gender, 

immigrant background, age at test, school grade at test, whether they spoke the language of instruction at home, 

parental occupational class (isei score) and whether they had a parent with tertiary education. The coefficients for 

performance decline, the share of correct answers in the first cluster, and the index of self-reported perseverance 

measure the effect of a change of 1 standard deviation.  
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i In some test items respondents could obtain a partial credit, for example when the final response provided was 

incorrect (because of a typo or small calculation mistake) but the respondent correctly followed the procedure to solve 

an item. For simplicity and in line with most research in this area we coded these answers as 1 (correct).  

                                                           


