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Abstract 

This study investigates the mediating role of psychosocial factors, including behaviors and 

motivations, in the association between school absences and academic achievement. Using 

comprehensive longitudinal data from England, linking National Pupil Database (NPD) 

school register data with Millennium Cohort Study (MCS) survey data (N=7,204), the 

analysis explores the impact of absences at ages 12/13 on standardized tests at 16, and the 

extent to which psychosocial factors mediate these associations. The findings show that 

behavioral and motivational factors at age 14 partially mediate the adverse effect of school 

absences on achievement. Regarding behaviors, school absences negatively impact 

achievement through an increase in externalizing and risky behaviors, while prosocial 

behavior was not a significant mediator of this association.  Regarding motivation, absences 

negatively influence achievement by reducing students' educational motivation. Self-esteem, 

however, did not mediate the association. These findings were replicated using comparable 

data and analytic methods for Wales, indicating external validity of our results. The study 

emphasizes the importance of reducing school absences for both academic achievement and 

psychosocial development. It also calls for targeted interventions addressing externalizing 

behavior, risky behavior, and educational motivation to effectively mitigate the negative 

impact of school absences on academic achievement. 

Key words: Absence, Achievement, Mediation analysis, externalizing, risky behavior, 

educational motivation, self-esteem. 
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How Behavior and Motivation Mediate the Impact of School Absences on 

Achievement 

Extensive evidence demonstrates that higher levels of school absenteeism are 

associated with lower academic achievement. The adverse impact of absences on 

achievement has been found in preschool and kindergarten (Ansari & Purtell, 2018; Ehrlich 

et al., 2018), elementary (e.g., Aucejo & Romano, 2016; Morrissey et al., 2014; Smerillo et 

al., 2018), middle (e.g., M. A. Gottfried, 2010, 2011) and high school (Kirksey, 2019; Liu et 

al., 2021), and in other educational contexts than the US, including the UK (e.g., Dräger et 

al., 2025; Klein et al., 2022), and Sweden (Cattan et al., 2023). The primary theoretical 

explanation for the link between absence and achievement is learning loss. According to the 

Faucet theory, pupils who are absent from school miss out on teacher-led lessons and 

learning, adversely affecting their school performance (Entwisle et al., 2001). These 

assumptions are corroborated by studies showing that more time spent in school is associated 

with improved educational outcomes (Bodovski & Farkas, 2007; Fitzpatrick et al., 2011; 

Heatly et al., 2015; Marcotte & Hemelt, 2008). 

While learning loss may be the most plausible explanation for the harmful 

consequences of absences for achievement, the mechanisms by which school absences 

influence achievement are likely multifaceted and complex (Ansari & Pianta, 2019; 

Gottfried, 2014). For instance, evidence suggests that frequent school absences also harm 

children’s motivation, behaviors, and socioemotional skills (Ansari & Gottfried, 2021; Ansari 

& Pianta, 2019; Santibañez & Guarino, 2021; Villadsen et al., 2023). In turn, these 

psychosocial factors shape academic achievement beyond cognitive factors (e.g., Busch et al., 

2014; Fergusson & Horwood, 1995; Zee et al., 2021; Zimmermann et al., 2013). 

Consequently, the detrimental effect of school absences on academic achievement could be 

partially explained by these psychosocial factors. While the role of psychosocial factors for 
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educational outcomes has increasingly attracted attention from research, policy, and practice 

(Farrington et al., 2012; Gutman & Schoon, 2013; West et al., 2016), there is a dearth of 

research investigating whether and to what extent psychosocial factors explain the link 

between school absences and achievement. Examining the mediating role of psychosocial 

factors in the association between school absences and achievement is further complicated by 

the fact that psychosocial factors, such as externalizing behavior or educational motivation, 

are key drivers of school attendance (e.g., Gubbels et al., 2019; Ingul et al., 2012; Pengpid & 

Peltzer, 2017). 

Our study addresses this gap by investigating the extent to which psychosocial factors 

mediate the relationship between school absences and academic achievement. We focus our 

mediation analysis on behavioral (externalizing, risky, and prosocial behaviors) and 

motivational factors (self-esteem and educational motivation) because previous evidence 

suggests links with school absences (e.g., Ansari & Gottfried, 2021; Gottfried, 2014; 

Panayiotou et al., 2021; Villadsen et al., 2023) and achievement (e.g., Burger et al., 2020; 

Fergusson & Horwood, 1995; Symonds et al., 2022; Vitaro et al., 2018). For this purpose, we 

use rich longitudinal data that links school register data from the National Pupil Database 

(NPD) with survey data from the Millennium Cohort Study (MCS). This allows us to analyze 

the effect of school absences at the ages of 12 and 13 on standardized achievement tests at 

age 16, as well as its mediating pathways via psychosocial factors at age 14, while 

conditioning on risk factors of absences, including lagged measures of our psychosocial 

factors.  

Gaining insight into the factors that contribute to the detrimental effects of school 

absences on academic performance will provide a clearer theoretical understanding of the 

absence-achievement relationship beyond learning loss. This theoretical clarity will also 

equip policymakers and practitioners with the knowledge necessary to develop effective 
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interventions that alleviate these effects. If certain psychosocial factors play a role in 

explaining the link between absences and academic performance, then policymakers and 

practitioners can prioritize interventions that target these factors to help children attain 

educational success. In other words, our study aims to provide robust evidence on how to 

reduce the negative consequences of absences on achievement. 

Background 

Regular school attendance not only improves children's academic understanding but 

also fosters a supportive learning environment that goes beyond mere information acquisition 

and skill mastery (Darling-Hammond et al., 2020). Students who are absent from school miss 

out on the opportunity to participate in meaningful discussions, ask questions, and receive 

immediate feedback from teachers in critical areas of the curriculum, which consequently 

leads to lower educational achievement. This loss of learning opportunity underpins the 

Faucet theory (Entwisle et al., 2001), which is often cited as the primary reason absences 

affect achievement.  

However, children who are absent from school also miss out on significant 

opportunities for social interaction, building positive relationships with teachers and peers, 

collaboration, extracurricular activities, and hands-on experiences that are crucial for 

developing positive behaviors and motivational factors (Martinot et al., 2022). On the other 

hand, the out-of-school experiences of absentees may include increased exposure to 

potentially harmful influences, such as engaging in risky behaviors, delinquency, or 

associating with peer groups that do not prioritize academic success (Eaton et al., 2008; 

Gerth, 2022; Rocque et al., 2017). As a result, the consequences of school absences extend 

beyond the classroom, affecting various aspects of a student's behavior and motivations, 

which can, in turn, affect their achievement (Farrington et al., 2012; Gutman & Schoon, 

2013). In the next section of the paper, we examine the theoretical and empirical evidence for 
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the role of behavioral and motivational factors in explaining the association between absence 

and achievement.  

School Absences, Student Behavior, and Achievement 

Several theoretical perspectives provide a framework for understanding how school 

absences influence students’ behaviors and, consequently, their academic achievement. 

According to social learning theory (Bandura, 1977), individuals learn behaviors by 

observing, modelling, and imitating others. Behaviors that are rewarded are reinforced, while 

those that are not rewarded tend to diminish in frequency. Within the school environment, 

students have daily opportunities to observe teachers and peers, internalize social norms, and 

receive feedback that promotes adaptive behaviors.  

Regular attendance, therefore, increases exposure to positive behavioral models and 

reinforcement from both teachers and classmates. In contrast, frequent absences limit these 

opportunities, reducing the likelihood that students will acquire the social and behavioral 

skills that support academic success. Moreover, in some cases, students who frequently miss 

school may spend time in environments that model disruptive or antisocial behaviors. 

Social control theory (Hirschi, 2015) highlights the importance of consistent school 

attendance for maintaining strong social bonds. Regular attendance fosters a sense of 

attachment to teachers and peers, reinforcing commitment to educational goals and 

conformity to school norms. Conversely, chronic absenteeism weakens these bonds and can 

erode students’ sense of belonging, leading to disengagement and an increased likelihood of 

problem behaviors that undermine academic achievement. 

Positive behavioral patterns, in turn, promote supportive relationships and a sense of 

belonging within the school community (Goodenow, 1993; Wentzel, 1998). Such connections 

enhance motivation, engagement, and academic performance (Fredricks et al., 2004; Wang & 

Eccles, 2013). By contrast, disruptive or antisocial behaviors may interfere with 
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concentration and learning, reduce teacher and peer support, and heighten feelings of 

alienation and school disengagement (Archambault et al., 2009; Finn, 1989; Henry et al., 

2012) 

Consequently, absenteeism may increase externalizing and risky behaviors while 

reducing opportunities to develop prosocial behaviors that depend on interaction with 

teachers and peers. The following sections examine each of these domains in relation to 

school attendance and academic achievement. 

Externalizing Behavior 

In a recent meta-analysis of risk factors for school absenteeism, externalizing 

behavior was identified as a key risk factor for missing out on schooling. However, relations 

between externalizing behavior and school absences are assumed to be bidirectional, as 

absences hinder children’s social development by limiting their opportunities to interact with 

peers and teachers (Finn, 1989; Wood et al., 2012). Missing school also contributes to 

heightened feelings of disengagement among students and diminishes their access to 

opportunities for developing and honing social skills within well-organized and structured 

environments (Goble & Pianta, 2017; Pianta et al., 2020). 

A well-established association exists between absenteeism and externalizing behavior. 

In a sizable community sample, it was found that over 25% of children displaying school 

refusal met the criteria for behavioral difficulties, whereas only 6.7% of regular attendees did 

so (Egger et al., 2003). Other studies, using convenience samples, have also highlighted a 

notable prevalence of disruptive behavior disorder among children and adolescents with high 

levels of absenteeism (e.g., Brandibas et al., 2004; Kearney, 2003). 

More recent research, based on larger samples and longitudinal data, has found that 

school absences are associated with increased externalizing behavior (Ansari & Gottfried, 

2021; Ansari & Pianta, 2019; Villadsen et al., 2023; Wood et al., 2012). Using nationally 
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representative data from the United States, Wood et al. (2012) demonstrated bidirectional 

associations between conduct problems and absenteeism, with slightly stronger evidence 

supporting the impact of conduct problems on absenteeism compared to the influence of 

absenteeism on conduct problems. Based on prospective longitudinal data on US children, 

Ansari and Pianta (2019) found that children who were more frequently absent between 

kindergarten and eighth grade exhibited more externalizing behavior problems at age 15, 

even after accounting for children’s social-behavioral skills and other covariates before 

kindergarten entry. Using nationally representative data from the Early Childhood 

Longitudinal Study, Kindergarten Class of 2011, and adjusting for lagged dependent 

variables, Ansari and Gottfried (2021) found that US children who were more frequently 

absent between kindergarten and fifth grade exhibited greater levels of externalizing 

behavior. Based on the Millennium Cohort Study, a UK longitudinal birth cohort study, 

Villadsen et al. (2023) discovered that the association between truancy and conduct problems 

was unidirectional. Conduct problems did not lead to truancy, but truancy increased conduct 

problems. 

In turn, there is robust evidence that increasing externalizing behavior harms pupils’ 

academic achievement (Fergusson & Horwood, 1995; Kremer et al., 2016; Van Der Ende et 

al., 2016; Zimmermann et al., 2013). For instance, in the US, Kremer et al. (2016) found that 

externalizing behavior negatively impacted children’s reading and math ability, albeit the 

effect on math ability faded over time. For Germany, Jensen et al. (2023) found that 

externalizing behavior negatively predicted academic achievement, controlling for other 

determinants of achievement, including lagged achievement, intelligence, and domain-

specific self-concepts.  
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Risky Behavior 

When students miss school, they may lose their sense of belonging, maintain fewer 

friendships, and experience social isolation (Carroll, 2011). In the absence of a structured and 

supportive environment, some students may turn to high-risk activities as a means of coping 

with stress, boredom, or a sense of disconnection (John et al., 2022). Absent students may 

have more opportunities for engaging in risky behavior and encounter other adolescents or 

adults who are also prone to such behavior (Rose, 1999). While most research found evidence 

that frequent school absences, in particular truancy, increase risky behavior such as heavy 

smoking, alcohol, and substance abuse (Eaton et al., 2008; Hallfors et al., 2002; Henry & 

Huizinga, 2007; Hibbett & Fogelman, 1990; Holtes et al., 2015), sexual risk taking (Ansari & 

Pianta, 2019) or juvenile delinquency (Gerth, 2022; Wang et al., 2005; Zhang et al., 2007), 

other studies did not find a relationship between school absences and risky or deviant 

behavior (Ansari et al., 2020). 

In turn, risky behaviors like substance abuse or delinquency can significantly impede 

adolescents' academic achievement (Balsa et al., 2011; Busch et al., 2014; Jeynes, 2002; 

Latvala et al., 2014; Pennanen et al., 2011; Vitaro et al., 2018). They often lead to a decline in 

focus, motivation, and cognitive functioning, hindering the ability to learn and retain 

information. They can also result in physical and mental health issues, further compromising 

a student’s ability to succeed academically (e.g., Zeigler et al., 2005). Finally, involvement in 

risky behaviors may lead to disciplinary problems, including suspensions or expulsions, 

which can disrupt educational continuity and hinder long-term academic progress (e.g., 

Bryant et al., 2000; Hu et al., 1998).  

Prosocial Behavior 

Absences from school can hinder the development and refinement of social skills in 

structured and well-organized environments, thereby reducing prosocial behavior. (Goble & 
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Pianta, 2017; Pianta et al., 2020). Ansari and Pianta found that students who were more 

frequently absent in eighth grade demonstrated less optimal social skills. Likewise, Ansari 

and Gottfried (2021) found that students who were more frequently absent between 

kindergarten and fifth grade demonstrated fewer gains in social skills. In contrast, Gottfried 

(2014) found that chronic absenteeism is not associated with a reduction in interpersonal 

skills among kindergarteners. 

In turn, academic self-development relies heavily on the interpersonal support and 

guidance of other people (Newman, 1991). In this regard, prosocial behavior helps to 

promote social networks conducive to academic learning (Caprara et al., 2000). 

Consequently, several studies have found a positive relationship between prosocial behavior 

and academic achievement (Caprara et al., 2014; Gerbino et al., 2018; Jensen et al., 2023; 

Malecki & Elliot, 2002). 

School Absences, Student Motivation, and Achievement 

Beyond behavioral pathways, school absences can influence achievement through 

psychological mechanisms, particularly motivation and self-perceptions. From an 

expectancy-value theory perspective (Eccles et al., 1983; Wigfield & Eccles, 2000), students’ 

beliefs about their likelihood of success (expectancies) and the importance they place on 

school tasks (values) shape their engagement and effort. Regular attendance allows students 

to experience mastery, receive feedback, and develop confidence in their abilities, reinforcing 

the perceived value of learning. Conversely, frequent absences disrupt these processes, 

potentially lowering both students’ expectations for success and the value they place on 

school, which can lead to diminished motivation and engagement. 

Self-determination theory (Deci & Ryan, 2013) further suggests that intrinsic 

motivation arises from the fulfilment of three psychological needs: autonomy, competence, 

and relatedness. Chronic absenteeism can undermine all three: students may feel less 
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competent due to gaps in learning, less connected to peers and teachers, and less in control of 

their educational experiences. Similarly, social-cognitive theory (Bandura, 1986) emphasizes 

the role of self-efficacy in learning: students who frequently miss classes may experience 

lower academic self-efficacy, which in turn can further reduce their engagement and 

persistence in challenging tasks. 

Taken together, these frameworks suggest that school absences not only limit 

exposure to positive behaviors and social learning (as discussed in the previous section) but 

also disrupt the development of motivation, engagement, and self-esteem, which are crucial 

for sustained academic success. 

Educational Motivation 

Frequent school absences can harm children's educational motivation by disrupting 

their learning continuity, hindering mastery development, and diminishing their engagement 

with challenging tasks, ultimately affecting their overall enthusiasm for school (Allenworth & 

Easton, 2007). Absentees will also lag behind their peers in learning, which negatively 

impacts their motivation. Gottfried (2014) found that chronic absentees were less likely to 

show eagerness-to-learn behavior. In addition, Ansari and Gottfried (2021) showed that 

school absences were associated with lower levels of motivation and grit.  

In turn, a lack of educational motivation undermines academic achievement by 

diminishing engagement, hindering active learning, and fostering a disinterest in educational 

pursuits (Symonds et al., 2022). Without intrinsic motivation, students may struggle to focus, 

resulting in suboptimal performance and limiting their potential for success in academic 

endeavors. Several studies have found a positive relationship between educational motivation 

and academic achievement (Reyes et al., 2012; Tao et al., 2022; Wang & Holcombe, 2010; 

Zee et al., 2021), although some studies have not found this association (Lee, 2016). 
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Self-esteem 

Due to missed learning opportunities, social isolation, and a perceived lack of 

achievement, frequent absence from school can lead to lower self-esteem (Reid, 1982). When 

students are absent, they miss critical academic lessons, which can result in knowledge and 

skill gaps. Absence can also lead to social isolation, preventing the formation of meaningful 

relationships with peers and teachers (Roorda & Koomen, 2021). Furthermore, absenteeism 

can lead to a perceived lack of achievement compared to peers, which can affect a student's 

sense of competence (Ceci & Williams, 1997). Teachers’ and peers’ negative attention, 

labelling, and difficulty catching up on missed material all contribute to feelings of lower 

self-esteem. Evidence shows that persistent absentees and school refusers have significantly 

lower self-esteem than children who frequently attend school (Gonzálvez et al., 2019; Reid, 

1982; Southworth, 1992). 

High self-esteem is essential as a resource for coping with failure and enables a 

proactive approach to academic challenges (Baumeister, 1999). Students with high self-

esteem may strive for high academic achievements as a means of maintaining self-worth 

(Rosenberg, 1979). By contrast, students with low self-esteem may doubt their abilities, fear 

failure, and disengage from learning, which can negatively impact their academic 

performance (Valentine et al., 2004). While some studies have shown significant associations 

between students’ self-esteem and academic achievement (Burger et al., 2020; Hansford & 

Hattie, 1982; Valentine et al., 2004), others have detected no relationship (Baumeister et al., 

2003; Marsh & O’Mara, 2008). However, many studies found a bidirectional relationship 

between self-esteem and achievement (Huang, 2011; Liu et al., 1992; Trautwein et al., 2006; 

Wang et al., 2021). 

The Current Study 
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In the current study, we advance the existing body of knowledge by examining the 

complex relationships between school absences, academic achievement, and the potential 

mediating role of psychosocial factors. While previous research has explored the links 

between school absences and psychosocial factors, as well as the relationship between 

psychosocial factors and academic achievement, studies have yet to investigate the extent to 

which psychosocial factors explain the adverse effects of school absences on academic 

achievement. Because of their previously established associations with school absences and 

academic performance, our study focuses on five specific psychosocial factors: externalizing 

behavior, prosocial behavior, self-esteem, risky behavior, and educational motivation. 

To conduct our analysis, we use comprehensive longitudinal data for England that 

link school register data from the National Pupil Database (NPD) with survey data sourced 

from the Millennium Cohort Study (MCS). With this unique dataset, we can investigate the 

impact of school absences at the ages of 12 and 13 on standardized achievement tests at the 

age of 16. Importantly, we examine the mediating pathways through psychosocial factors 

measured at the age of 14. 

Using linked survey and administrative data allows us to control for important risk 

factors associated with absences, including lagged measures of the identified psychosocial 

factors and academic achievement. This approach provides a robust understanding of how 

psychosocial factors contribute to the detrimental consequences of school absences on 

academic achievement. Figure 1 provides a schematic illustration of our hypothesized path 

model.  

 

[Figure 1 about here] 
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England's state-funded education system is divided into Key Stages. Key Stage 1 is 

for children aged 5 to 7 (years 1 and 2), whereas Key Stage 2 is for children aged 7 to 11 

(years 3 to 6). Key Stage 3 caters to students aged 11 to 14 (years 7 to 9), while Key Stage 4 

caters to students aged 14 to 16 (years 10 and 11). Key Stages 1 and 2 represent primary 

education, while Key Stages 3 and 4 represent secondary education. 

National exams and teacher evaluations in English, mathematics, and science are 

conducted at the end of the second and sixth years. Students in Year 11 typically take the 

General Certificate of Secondary Education (GCSE) national exams. Compulsory schooling 

lasts until the age of 16 (Key Stage 4), while education is mandated until the age of 18 (Key 

Stage 5). Post-secondary education provides a variety of academic and vocational options. 

A thorough understanding of the impact of absences necessitates an examination of 

GCSE results at the end of compulsory schooling (Key Stage 4). This has a high predictive 

value for later educational attainment and labor market outcomes (e.g., Hodge et al., 2021). 

To examine the replicability and robustness of our findings, we conducted a similar 

analysis on the MCS sample for Wales (N = 1,730), which was linked to Welsh 

administrative education data. The structure of the Welsh education system is very similar to 

that of England, except that compulsory education ends at the age of 16. 

Data and Methods 

Participants 

We used data from the UK Millennium Cohort Study (MCS; Joshi & Fitzsimons, 

2016) linked with the National Pupil Database (NPD; Jay et al., 2019), a register dataset 

containing information on all students in state schools in England. The MCS is a large-scale 

longitudinal study of children born in 2000 or 2001 and living in the UK (England, Northern 

Ireland, Scotland, and Wales). In total, 19,244 families (12,387 in England) were recruited 

and surveyed for the first time when their children were nine months old. Follow-up 
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questionnaires and assessments were performed at children’s ages of three (sweep 2), five 

(sweep 3), seven (sweep 4), eleven (sweep 5), fourteen (sweep 6), and seventeen (sweep 7). 

The MCS is funded by the UK Economic and Social Research Council and has received 

ethical approval from the London Multicentre Research Ethics Committee (Shepherd & 

Gilbert, 2019). All parents who participated in the sweep provided consent. The linked MCS-

NPD data were accessed through the UK Data Service’s Secure Lab. 

During sweeps 3-5 (ages 5-11), all MCS participants living in England (N = 9,047) 

were asked for permission to link their data to the NPD. A total of 8,489 participants provided 

consent, and 8,438 were successfully matched to the NPD database. We limited our analysis 

sample to participants who agreed to data linkage and were successfully linked in sweep 4, 

allowing us to utilize the MCS survey weights for this sweep (N = 8,206). Furthermore, we 

excluded all students for whom we lacked data on absences at the ages of 12 or 13 or the 

achievement outcome at the age of 16. This yielded a total of 7,204 cases for analysis. 

We used MCS weights for participation in sweep 4 in England. To account for 

selection effects, we multiplied these weights by the inverse of the probability that 

participants consented to data linkage, were successfully linked, and had complete data on 

absences and achievement outcomes. We used logistic regression to estimate the likelihood of 

being included in the sample, with socio-demographic, child, and family characteristics as 

predictors (see Online Appendix A). We created a pseudo-population with the same 

characteristics as the original MCS sample of children living in England by weighing the 

analysis accordingly.  

Measures 

Summary statistics for all measures are presented in Table 1. 
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Academic Achievement 

Academic achievement is measured by students’ performance on the General 

Certificate of Secondary Education (GCSE). At the end of Year 11 (Key Stage 4), students 

take their GCSE exams. For our analysis, we consider the ‘Attainment 8’ score, which 

summarizes students’ GCSE performance in their top eight subjects, including English and 

Maths. English and Math are double-weighted. Every grade a student receives is assigned a 

point value ranging from 9 (the highest) to 1 (the lowest). The highest possible attainment 

score is 90. In addition to the total Attainment 8 score, we also examined the math and 

English components of the ‘Attainment 8’ score separately as robustness checks. We 

measured previous achievement using the results of the standardized Key Stage 2 English and 

Maths tests administered at the end of Year 6 (Key Stage 2). 

School Absences 

We measure school absences in the intermediate years of Key Stage 3 (ages 12 to 13). 

Specifically, we use the proportion of missed sessions across the summer term of Year 7, the 

fall term, the spring term, and the summer term of Year 8, as well as the fall term of Year 9. 

We selected absences in these terms because they fall between the measurement of our 

covariates at MCS sweep 5 (year 6, age 11) and our mediators at sweep 6 (age 14). Students 

missed on average 4.8% of sessions across these terms (SD = 5.6%).  

Psychosocial Factors 

All psychosocial factors were measured in Sweep 6, when participants were 

approximately 14 years old. All lagged measures of these psychosocial factors were assessed 

at age 11 (sweep 5). Parents reported on externalizing and prosocial behavior, while students 

reported on self-esteem, risky behavior, and educational motivation.  

Externalizing behavior and prosocial behavior were measured using the parent-

reported version of the Strengths and Difficulties Questionnaire (SDQ, Goodman, 1997), a 
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widely used instrument for measuring children's psychosocial development across five 

domains: emotional problems, peer problems, conduct problems, hyperactivity/inattention, 

and prosocial behavior. In the current study, the sum of the subscale scores for conduct 

problems and hyperactivity/inattention was used as our measure of externalizing behavior. 

For example, the hyperactivity items ask whether the child is restless or fidgeting, and the 

conduct problem items ask whether the child often fights with other children and whether 

they cheat and lie (Cronbach’s alpha at age 11=.81; Cronbach’s alpha at age 14=.81). To 

measure prosocial behavior, we used the prosocial behavior subscale of the SDQ. This 

subscale measured items such as whether the child is considerate of other people’s feelings 

and whether they share readily with other children. The  measures of externalizing behavior 

and prosocial behavior at ages 11 and 14 were measured in the same way (Cronbach’s alpha 

at age 11 = .67; Cronbach’s alpha at age 14 = .74). 

The SDQ has been found to generally have good psychometric properties (for a 

review, see Kersten et al., 2016) and shows invariance across development (ages 5–14) and 

informant (teacher, parent) in the MCS (Murray et al., 2021). For each subscale, parents were 

asked to rate their child's behavior on five items, scored on a three-point Likert scale ((0) “not 

true,” (1) “somewhat true,” (2) “certainly true”). These item scores were summed up to create 

a subscale score with higher scores indicating higher externalizing behavior problems (range: 

0 to 20) and higher prosocial behavior (range: 0 to 10), respectively.  

In accordance with the literature (e.g., Reyes et al., 2021), risky behavior in the MCS 

is measured as the number of risky behaviors in which pupils are engaged (antisocial 

behavior, gambling, smoking, alcohol, and illicit drug use). The measure is created in two 

steps. In a first step, we created binary variables indicating whether the child a) has engaged 

in any delinquencies (for example, stealing, damaging property of others), b) has engaged in 

gambling, c) has ever smoked, d) has had any alcoholic drinks in the last 4 weeks, and e) has 
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consumed any illicit drugs. In the next step, we count the number of risky behaviors exhibited 

by the child. Thus, the number of risky behaviors ranges from 0 to 5. Adolescents engage in 

less than one risky behavior on average. At the age of 11, only information about smoking 

and alcohol consumption was available, so the number of risky behaviors that the students 

engaged in ranged from 0 to 2. 

We used five items from the Rosenberg Self-esteem scale (Rosenberg, 1965) that 

were included in the MCS to measure self-esteem at age 14. Examples of items include “On 

the whole, I am satisfied with myself” and “I feel I have a number of good qualities”. The 

responses range from (1) “strongly disagree” to (4) “strongly agree”. The same items were 

used to assess self-esteem at the age of 11 (Cronbach’s alpha at age 11=.75; Cronbach’s alpha 

at age 14=.90). We measure self-esteem as the average response to these items (range 1 to 4), 

with high values indicating high self-esteem. 

Educational motivation at age 14 was measured with a 6-item scale, such as “How 

often do you find school interesting?” or “How often do you try your best at school?”. 

Response options ranged from (1) “never” to (4) “all the time”. Educational motivation at age 

11 was measured using five of the six items that had been assessed at age 14 (Cronbach’s 

alpha at age 11=.71; Cronbach’s alpha at age 14=.75). We measure educational motivation as 

the average response to these items (range 1 to 4), with high values indicating high 

educational motivation. 

All items used to measure externalizing behavior, prosocial behavior, risky behavior, 

educational motivation, and self-esteem are available in Online Appendix B. 

Covariates 

We adjust our analyses for covariates that may confound the association between 

absences, mediators, and achievement. Our covariates include children’s age, gender (Male 

[1] vs. Female [0]), ethnicity (White [1] vs. else [0]), children’s cognitive ability measured 
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with the BAS II Verbal Similarities task and assessing verbal reasoning and verbal 

knowledge, whether the child has a longstanding illness (longstanding illness [1] vs. not [0]), 

equivalized (OECD scale) household income, parental education (National Vocational 

Qualifications (NVQ); range 0-6), whether parents work in professional or managerial 

occupations (National Statistics Socio-economic Classification (NS-SEC) classes 1 and 2), 

whether parents own their home, the neighborhood deprivation decile (decile of the index of 

multiple deprivation at Lower Super Output Area Level, range 1-10), and whether children 

live with both biological parents (1), and or not (0). All covariates were measured in MCS 

sweep 5 when children were approximately 11 years old.  

 

[Table 1 about here] 

 

Methods 

We used path analysis (Streiner, 2005) to examine the direct effect of school absences 

on psychosocial factors and achievement, the direct effects of psychosocial factors on 

achievement, and the indirect effects of absences on achievement via psychosocial factors. 

Because all psychosocial factors are interrelated, we consider them collectively in a single 

model. 

Academic achievement, as well as all psychosocial factors, may be both the cause and 

the consequence of school absences (Gubbels et al., 2019; Panayiotou et al., 2021). To 

address this reverse causality problem, we adjust the models with lagged measures of 

psychosocial factors and achievement. In addition, we control for our covariates that may 

confound the associations between absences, mediators, and achievement, as indicated by the 

grey arrows in Figure 1.  
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We use full information maximum likelihood (FIML) estimation to deal with missing 

values. We apply the product method to determine the indirect effects of absences on 

achievement through each of the psychosocial factors. All path coefficients are reported in 

standardized form (β).  

Transparency and Openness 

We report how we determined our sample size, all data exclusions (if any), all 

manipulations, and all measures in the study. Analyses for England were conducted in the UK 

Data Services Secure Lab. Analyses for Wales were conducted in the Secure Anonymized 

Information Linkage (SAIL) Databank. Materials and analysis code for this study are not 

available because the analysis code cannot be exported from the Secure Lab. All analyses 

were conducted in Stata 18. This study’s design and its analysis were not pre-registered. 

Results 

Correlations 

The correlations between absences, mediators, and achievement are shown in Table 2. 

Absences and achievement have a moderate negative correlation ranging from -.27 to -.33.  

Absences correlate positively with externalizing behavior and risky behavior, and 

negatively with educational motivation. The correlations between absences and prosocial 

behavior, as well as self-esteem, are smaller but still point in the expected direction. 

In turn, we see a correlation between psychosocial factors and achievement. This 

correlation is relatively large for externalizing behavior (ranging from -.41 to -.47), moderate 

for prosocial behavior, risky behavior, and educational motivation (.14 to .24), and small for 

self-esteem (.02 to .09). 

 

[Table 2 about here] 
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Psychosocial factors and their lagged measures have moderate to large correlations 

(see Online Appendix C). Correlations for risky behavior range from .26 to .51, while those 

for prosocial behavior range from .51 to .76. Finally, there are large correlations between 

achievement and lag measures. These range between .65 and .75 for English and Math. 

Mediation Analysis 

Table 3 shows the standardized direct path coefficients of absences on psychosocial 

factors (rows “A → M”) and achievement (rows “A → Y”), psychosocial factors on 

achievement (rows “M → Y”), and the indirect effects of absences on achievement via 

different psychosocial factors (rows “A → M → Y”). To facilitate interpretation, Figure 2 

presents the standardized direct effects for all relationships graphically. The complete, 

unstandardized, and standardized path coefficients are available in Online Appendix D. 

Direct Effects of Absences on Achievement and Psychosocial Factors 

Controlling for lagged achievement, lagged psychosocial factors, and other covariates, 

school absences are associated with lower educational motivation (β = -.075, p<.001), lower 

self-esteem (β = -.050, p<.01), but higher risky behavior (β = .101, p<.001) and higher 

externalizing behavior (β = .054, p<.01). Absences are linked to slightly lower prosocial 

behavior, but this link is not statistically significant (β = -.011; p=.569). Controlling for the 

aforementioned factors and all current psychosocial factors, school absences are directly 

associated with a lower Attainment 8 score (β = .135, p < .001). 

Direct Effects of Psychosocial Factors on Achievement 

Controlling for school absences, lagged achievement, lagged psychosocial factors, 

and other covariates, educational motivation is associated with a higher ‘Attainment 8’ score 

(β = .084, p<.001), whereas externalizing behavior (β = -.155, p<.001) and risky behavior (β 

= .067, p<.001) are negatively associated with ‘Attainment 8’ scores. We found no 
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statistically significant associations between prosocial behavior, self-esteem, and ‘Attainment 

8’ scores. 

Indirect Effects of Absences on Achievement via Psychosocial Factors 

Indirect effects via the mediators are obtained by multiplying the associations 

between school absences and psychosocial factors, as well as psychosocial factors and 

‘Attainment 8’ scores (see row “A → M → Y” in Table 3). 

School absences have an indirect impact on ‘Attainment 8’ scores through 

externalizing behavior (β = -.008; p<.01), risky behavior (β = -.007; p<.001), and educational 

motivation (β = -.006; p<.001). The indirect effects via prosocial behavior and self-esteem are 

small and not statistically significant at conventional criteria. This is because absences have 

no effect on prosocial behavior, and prosocial behavior has no impact on achievement. 

Absences reduce self-esteem, but self-esteem does not affect achievement (see Figure 2). 

Direct vs Indirect Effects of School Absences on Achievement 

 

All psychosocial factors together mediate 0.021 SD of the association between school 

absences and ‘Attainment 8’ score. The total effect of school absences on the ‘Attainment 8’ 

score is 0.156 SD [0.021 SD indirect effects + 0.135 SD direct effect]. In relative terms, this 

means that all psychosocial factors together mediate 13.6% of the total impact of absences on 

Attainment 8 scores. Externalizing behavior (5.40%), risky behavior (4.35%), and 

educational motivation (4.05%) are the main contributors to this indirect effect via 

psychosocial factors.  

 

[Table 3 about here] 

 

[Figure 2 about here] 
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Robustness Check: English and Math Attainment  

We repeated our mediation analysis with the English and Math components of the 

'Attainment 8' score to test the robustness of our findings. Online Appendix E contains the 

findings for all mediation components. Absences have a slightly smaller total effect on the 

English (β = .118; p<.001) and Math scores (β = .127; p<.001) than on the 'Attainment 8' 

score (β = .156; p<.001). However, when considering English and Math scores as outcomes, 

we find statistically significant indirect effects via externalizing behavior, risky behavior, and 

educational motivation, just as we did for the 'Attainment 8' score. On the other hand, 

prosocial behavior and self-esteem do not mediate the association between school absences 

and achievement. Risky behavior appears to be slightly more important in mediating the 

relationship between absences and Math (β = -.008; p<.001) than it appears to be in 

mediating the relationship between absences and English (β = -.004; p<.001). 

Robustness Check: Mediation Analysis for Wales 

As a further robustness check, we repeated the mediation analysis using similar data 

for Wales. Like for England, the MCS is linked to the Welsh school administrative data, but 

the data is made available in a different secure environment, the SAIL databank (Lyons et al., 

2009; Tingay et al., 2019). In contrast to the data for England, there is only yearly 

information on absences in Wales. Therefore, only absences in year 8 fall completely between 

MCS sweeps 5 and 6. To assess the comprehensive KS4 achievement, we employed the 

‘Capped 9’ score, which combines students’ performance in nine subjects. Otherwise, all 

variables are measured in the same way as in England. Applying the same sample restrictions 

as for England yields a sample of N = 1,730 students.  

Overall, we find similar results to those for England (see Online Appendix F). The 

total effects of absences on the Capped 9 score (β = .226 in Wales; β = .156 in England), 
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English (β = .191 in Wales, β = .118 in England), and Math (β = .173 in Wales, β = .127 in 

England) are larger in Wales than in England. This aligns with previous findings that larger 

effects of absences are observed on achievement in Wales than in England (Dräger et al., 

2025). All psychosocial factors together mediate 0.037 SD (compared to 0.021 SD in 

England) of the association between school absences and ‘Capped 9’ score, or in relative 

terms, 16.3% of the total effect of absences in Wales (compared to 13.6% in England). Like 

for England, the most important mediators are externalizing behavior (β = -.020; p = .005; 

8.79% of total effect), risky behavior (β = -.012; p = .054; 5.43% of total effect), and 

educational motivation (β = -.009; p = .062; 3.78% of total effect). Indirect effects via 

prosocial behavior (β = .000; p = .915) and self-esteem (β = .004; p = .286) are not 

statistically significant and small in magnitude. 

Discussion 

Our study extends existing research by investigating the mediating role of 

psychosocial factors—externalizing behavior, prosocial behavior, risky behavior, self-esteem, 

and educational motivation—in the relationship between school absences and academic 

achievement. Whereas previous research has emphasized learning loss as the main 

explanation for the negative impact of absences, we highlight psychosocial pathways using 

comprehensive longitudinal data from England. Linking National Pupil Database (NPD) 

school register data with Millennium Cohort Study (MCS) survey data, we analyzed how 

absences at ages 12/13 predict standardized test performance at 16 through psychosocial 

factors at age 14, while controlling for lagged measures of mediators and achievement. This 

unique design enhances the robustness of our findings and enables a rigorous test of how 

psychosocial factors contribute to the academic consequences of school absences. 

Our findings indicate that school absences at the ages of 12 or 13 are associated with 

lower achievement at age 16, partly through the influence of psychosocial factors at age 14.  
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These factors account for roughly one-seventh (approximately 14%) of the total relationship 

between absences and achievement. Externalizing behavior, risky behavior, and educational 

motivation all contribute significantly to the detrimental consequences of absences on 

achievement. This is consistent with previous research indicating associations between 

absences and these psychosocial factors (e.g., Ansari & Gottfried, 2021; Eaton et al., 2008; 

Gottfried, 2014) as well as psychosocial factors and achievement (e.g., Jensen et al., 2023; 

Vitaro et al., 2018; Zee et al., 2021). In contrast, prosocial behavior and self-esteem do not 

mediate the association between absences and achievement. While absences are not 

associated with prosocial behavior, prosocial behavior also does not predict achievement. In a 

nutshell, school absence mainly affects achievement through its impact on problem behaviors 

rather than a lack of developing prosocial behavior. A further pathway from absences to 

achievement is a reduction in educational motivation. Our findings on self-esteem align with 

the existing literature, which indicates that absences predict lower self-esteem (Gonzálvez et 

al., 2019; Reid, 1982; Southworth, 1992). However, self-esteem is not a strong determinant of 

academic outcomes (Baumeister et al., 2003; Marsh & O’Mara, 2008). 

These findings have significant implications for policy and practice. To begin, 

reducing school absences not only improves children's academic achievement but also 

supports their psychosocial development. Regular attendance fosters a structured social 

environment within classrooms, providing valuable opportunities for peer interactions and 

collaborative learning. By reducing absenteeism, schools contribute not only to a more 

academically enriching climate but also to each student's holistic growth and social well-

being. 

Second, interventions targeting externalizing behavior, risky behavior, and 

educational motivation are likely to be particularly effective in mitigating the negative impact 

of school absences on academic achievement. Policymakers and educators should consider 
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developing targeted programs or support mechanisms to improve these psychosocial factors 

in students who frequently miss school. Programs could include individualized behavioral 

support, mentorship, or motivational strategies.  

Third, it is important to recognize that psychosocial factors explain only part of the 

relationship between absences and achievement. Students who are frequently absent also miss 

out on teacher-led instruction and structured learning experiences, which directly hinder 

academic progress. Schools should therefore implement multi-level approaches that address 

both academic and psychosocial needs of absent students. Such approaches will foster 

positive psychosocial development while also tackling learning gaps associated with 

absenteeism. 

Fourth, our findings suggest that alternative learning options, such as online 

instruction, may not fully compensate for the social and motivational benefits of in-person 

schooling. Students may struggle to maintain engagement and self-regulation outside the 

structured classroom environment, which can potentially exacerbate academic difficulties. 

These results underscore the need for targeted interventions that extend beyond simply 

providing missed content, particularly for students exhibiting externalizing or risky 

behaviors. 

Although our use of longitudinal data and lagged variables strengthens causal 

inference, the study remains correlational. Unmeasured variables, such as family stress, 

teacher–student relationships, or school climate, may confound the observed associations. 

Future research should investigate these dynamics across various developmental stages and 

examine whether interventions aimed at enhancing psychosocial functioning can mitigate the 

academic consequences of absenteeism. 

In conclusion, our study highlights the crucial role of psychosocial factors in the link 

between school absences and academic achievement. While interventions targeting 
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externalizing behavior, risky behavior, and educational motivation are crucial, a 

comprehensive approach that integrates academic and psychosocial support is needed. 

Recognizing this interplay enables educators and policymakers to create school environments 

that promote both attendance and well-being, ultimately supporting students’ academic and 

personal growth. 
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Tables 

Table 1 

Distribution of measures 

  Mean SD 

Achievement outcome (age 16)     

GCSE ‘Attainment 8’ 46.739 19.257 

GCSE English score 9.966 4.196 

GCSE Math score 9.085 4.337 

Exposure (age 12/13)     

Absences 0.048 .056 

Psychosocial mediators (age 14)     

Externalizing behavior  4.436 3.601 

Pro-social behavior 8.274 1.863 

Self-esteem 3.090 0.578 

Risky behavior  0.890 1.068 

Educational motivation  2.899 0.488 

Lagged achievement KS2 (age 11)     

English Score 28.693 4.250 

Math Score 28.862 4.710 

Lagged psychosocial factors (age 11)     

Externalizing behavior  6.536 1.934 

Pro-social behavior 8.774 1.537 

Self-esteem 3.372 0.444 

Risky behavior  0.163 0.403 

Educational motivation  3.188 0.478 

Covariates (age 11)     

Child’s date of birth February 2021 3.489 

Child’s gender: male 0.511   

Child’s ethnicity: White  0.838   

Child’s cognitive ability: verbal similarities  58.788 9.322 

Child’s longstanding illness: Yes 0.138   

Equivalized household income (thousand GBP) 0.427 0.179 

Parental education  2.958 1.457 

Parent in professional/managerial occupation  0.439   

Parental homeownership  0.611   

Neighborhood deprivation  5.519 2.925 

Family structure: two natural parents  0.634   
Note: Linked MCS-NPD data, N=7,204. Weighted.
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Table 2 

Correlations between absences, psychosocial factors, and achievement.  

 1 2 3 4 5 6 7 8 9 

1 Absence rate 1.000         
2 ‘Attainment 8’ -.327 1.000        
3 English score -.270 .907 1.000       
4 Math score -.295 .905 .748 1.000      
5 Externalizing behavior .180 -.473 -.441 -.413 1.000     
6 Prosocial behavior -.060 .180 .176 .137 -.470 1.000    
7 Self-esteem -.079 .062 .016 .085 -.101 .036 1.000   
8 Risky behavior .139 -.193 -.161 -.176 .232 -.105 -.148 1.000  
9 Educational motivation -.138 .239 .200 .213 -.282 .166 .413 -.344 1.000 

Note: Linked MCS-NPD data, N=7,204. Weighted. 
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Table 3 

Standardized path coefficients, total, direct, and indirect effects of school absence on ‘Attainment 8’ score 

 

Effect 

Beta/SE/p-

value 

Externalizing 

behavior 

Prosocial 

behavior Self-esteem 

Risky 

behavior 

Educational 

motivation Sum 

A → M β 0.054 -0.011 -0.050 0.101 -0.075  
 SE 0.017 0.019 0.015 0.019 0.018  
 p-value 0.001 0.569 0.001 0.000 0.000  

M → Y β -0.155 0.013 -0.010 -0.067 0.084  
 SE 0.014 0.011 0.011 0.011 0.011  
 p-value 0.000 0.252 0.374 0.000 0.000  

A → M → Y β -0.008 0.000 0.001 -0.007 -0.006 -0.021 

 SE 0.003 0.000 0.001 0.002 0.002  
 p-value 0.002 0.611 0.388 0.000 0.000  

A → Y β -0.135 -0.135 -0.135 -0.135 -0.135  
 SE 0.010 0.010 0.010 0.010 0.010  

 p-value 0.000 0.000 0.000 0.000 0.000  

% mediated  5.389 0.089 -0.324 4.349 4.050 13.554 
Note: Linked MCS-NPD data, N=7,204. Weighted. % mediated = (indirect effect ÷ total effect) × 100. Note: A - Absences; M – Psychosocial mediators; Y – Achievement 

outcome.
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Figures 

Figure 1 

Schematic path model and timing of measurement 
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Figure 2 

Direct effects of absences on mediators and achievement, and mediators on achievement 

 

Note: Weighted and standardized path coefficients. N=7,204. *** p < .001; ** p < .01; * p < .05. Solid lines indicate p < .05; dashed lines indicate p > .05.
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Online Appendix 

A. Inverse Probability Weights 

Table A1.  

Logistic regression of being part of the analysis sample on baseline covariates 

 Log odds SE 

Sampling stratum   

   England - Disadvantaged 0.275*** (0.0728) 

   England – Ethnic minorities 0.0398 (0.0932) 

   Wales, Scotland, Northern Ireland -0.659*** (0.200) 

Neighborhood deprivation -0.0173 (0.0124) 

Region   
   Northwest 0.0150 (0.165) 
   Yorkshire and the Humber -0.0268 (0.167) 
   East Midlands 0.0962 (0.177) 
   West Midlands -0.432*** (0.163) 
   East of England -0.163 (0.167) 
   London -0.612*** (0.158) 
   Southeast -0.298* (0.161) 
   Southwest -0.294* (0.170) 

Household size -0.0368* (0.0224) 

Boy -0.0218 (0.0535) 

Family Structure   
   Stepfamily 0.116 (0.116) 
   Single parent 0.776 (0.648) 
   Other 0.00288 (0.450) 
Parents' labor market status   

   Main in work, partner not -0.298** (0.152) 

   Partner in work, main not -0.344*** (0.0693) 

   Neither is in work -0.309** (0.122) 

   Main in work or on leave, no partner -0.698 (0.652) 

   Main not in work nor on leave, no partner -1.143* (0.647) 

Constant 1.964*** (0.199) 
Note: Linked MCS-NPD data, N=8,986. Weighted. Reference categories: Sampling stratum: England – 

advantaged, Region: Northeast, Family structure: two biological parents, parents' labor market status: Both in 

work. p-values: *** p<0.01, ** p<0.05, * p<0.1.
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B. Measurement of Latent factors 

Table B1 

Measurement of mediators 

Factor Wave Item Scale 

School 5 How often do you try your best at school? 1 Never 

motivation  
 

How often do you find school interesting? 2 Some of the 

time 

Age 11 
 

How often do you feel unhappy at school? 

(reverse coded) 

3 Most of the 

time   
How often do you get tired at school? (reverse 

coded) 

4 All of the time 

  
How often do you feel school is a waste of time? 

(reverse coded) 

 

School 6 How often do you try your best at school? 1 Never 

motivation  
 

How often do you find school interesting? 2 Some of the 

time 

Age 14 
 

How often do you feel unhappy at school? 

(reverse coded) 

3 Most of the 

time   
How often do you get tired at school? (reverse 

coded) 

4 All of the time 

  
How often do you feel school is a waste of time? 

(reverse coded) 

 

  
How often difficult to keep mind on work at 

school? (reverse coded) 

 

Self-esteem 5 On the whole, I am satisfied with myself 1 Strongly 

disagree 

Age 11 
 

I feel that I have a number of good qualities 2 Disagree   
I am able to do things as well as most other people 3 Agree   
I am a person of value 4 Strongly agree   
I feel good about myself 

 

Self-esteem 6 On the whole, I am satisfied with myself 1 Strongly 

disagree 

Age 14 
 

I feel that I have a number of good qualities 2 Disagree   
I am able to do things as well as most other people 3 Agree   
I am a person of value 4 Strongly agree   
I feel good about myself 

 

Risky behavior 

(Age 11): Alcohol 

5 Have you ever had an alcoholic drink? 0 No 

Risky behavior 

(Age 11): 

Smoking 

5 Have you ever tried a cigarette, even if it was only 

a single puff? 

1 Yes 

Risky behavior 

(Age 14): Anti-

social behavior 

6 In the last 12 months have you taken something 

from a shop without paying 

0 No 

  Written things or spray painted on a building, 

fence or train or else where you should have 

1 Yes 

  On purpose damaged anything that didn’t belong 

to you, for example burning, smashing or 

breaking things like cars, bush shelters or rubbish 

bins? 
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  Have you ever gone into someone’s home without 

their permissions because you wanted to steal or 

damage something 

 

  Have you ever accessed or hacked into someone 

else’s computer, e-mail or social network account 

without their permission 

 

  Have you used the internet to send viruses, or 

other harmful software to deliberately damage 

infect other computers? 

 

Risky behavior 

(Age 14): 

Gambling 

6 Have you ever spent any money on any of the 

following in the past 4 weeks? 

Fruit machines 

0 No 

  Placing a private bet for money (e.g. with friends) 1 Yes 

  Placing a bet at a betting shop (e.g. on football or 

horseracing) 

 

  Any other gambling  

Risky behavior 

(Age 14): Alcohol 

6 How many times have you had an alcoholic drink 

in the last 4 weeks 

1 Never 

   2 1-2 times to  

   7 40 or more 

times 

Risky behavior 

(Age 14): 

Smoking 

6 Decide which statement describes you best 

 

1 I have never 

smoked 

cigarettes 

   2 I have only 

ever tried 

smoking once 

   6 I usually 

smoke more 

than six 

cigarettes a 

week 

Risky behavior 

(Age 14): Illicit 

drugs 

 Have you ever tried any of the following things 

Cannabis 

0 No 

  Any other illegal drug (such as ecstasy, cocaine, 

speed) 

1 Yes 

Externalizing  5 Often has temper tantrums or hot tempers 0 Not True 

behaviour  Generally obedient, usually does what adults 

request 

1 Somewhat 

true 

(Age 11)  Often fights with other children or bullies them 2 Certainly true 

  Often lies or cheats  

  CM steals from home, school, elsewhere  

  Restless, overactive, cannot stay still for long  

  Constantly fidgeting or squirming  

  Easily distracted, concentration wanders  

  Thinks things out before acting  

  Sees tasks through to the end, good attention span  

Externalizing  6 Often has temper tantrums or hot tempers 0 Not True 

behaviour  Generally obedient, usually does what adults 

request 

1 Somewhat 

true 

(Age 14)  Often fights with other children or bullies them 2 Certainly true 
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  Often lies or cheats  

  CM steals from home, school, elsewhere  

  Restless, overactive, cannot stay still for long  

  Constantly fidgeting or squirming  

  Easily distracted, concentration wanders  

  Thinks things out before acting  

  Sees tasks through to the end, good attention span  

Pro-social 5 Considerate of other people's feelings 0 Not True 

Behaviour  Shares readily with other children 1 Somewhat 

true 

(Age 11)  Helpful if someone is hurt, upset or feeling ill 2 Certainly true 

  Kind to younger children  

  Often volunteers to help others  

Pro-social 6 Considerate of other people's feelings 0 Not True 

Behaviour  Shares readily with other children 1 Somewhat 

true 

(Age 14)  Helpful if someone is hurt, upset or feeling ill 2 Certainly true 

  Kind to younger children  

  Often volunteers to help others  
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C. Correlation between Variables and Lagged Variables  

Table C1 

Correlations between variables and lagged variables 

Variable Correlation 

Externalising behaviour .420 

Prosocial behaviour .505 

School motivation .331 

Risky behaviour  .264 

Self-esteem .307 

Attainment 8 .693 (English) 

.680 (Math) 

English score .653 

Math score .747 



MEDIATORS BETWEEN ABSENCES AND ACHIEVEMENT 55 

 

 
 

D. Complete Path Coefficients 

Table D1 

Complete path coefficients for Attainment 8 

 

Unstandardi

zed effect SE p-value 

Standardize

d effect 

Attainment 8     

Externalizing (age 14) -0.819 0.074 0.000 -0.155 

Prosocial behavior (age 14) 0.134 0.117 0.252 0.013 

Self-esteem (age 14) -0.331 0.372 0.374 -0.010 

Risky behavior (age 14) -1.195 0.196 0.000 -0.067 

School motivation (age 14) 3.299 0.450 0.000 0.084 

Absence Rate -45.897 3.709 0.000 -0.135 

KS2 English score 1.225 0.057 0.000 0.272 

KS2 Math score 1.332 0.047 0.000 0.328 

Parental education 0.888 0.139 0.000 0.067 

Managerial class 1.006 0.349 0.004 0.026 

Household income 3.084 1.542 0.045 0.029 

Homeowner 1.965 0.395 0.000 0.050 

Neighborhood deprivation 0.256 0.060 0.000 0.039 

Child's date of birth 0.097 0.042 0.021 0.018 

Boy -4.135 0.331 0.000 -0.108 

Two natural parents 0.948 0.379 0.012 0.024 

Ethnicity: White -2.519 0.464 0.000 -0.048 

Long-term illness 1.419 0.440 0.001 0.025 

Verbal similarities (age 11) 0.159 0.019 0.000 0.078 

Externalizing (age 11) 0.207 0.100 0.039 0.021 

Prosocial behavior (age 11) -0.372 0.127 0.003 -0.030 

Self-esteem (age 11) 0.639 0.418 0.126 0.015 

Risky behavior (age 11) -0.828 0.475 0.082 -0.017 

School motivation (age 11) -0.513 0.410 0.210 -0.013 

Constant -88.601 20.954 0.000 -4.617 

Externalizing (age 14)     

Absence Rate 3.483 1.074 0.001 0.054 

KS2 English score -0.080 0.017 0.000 -0.094 

KS2 Math score -0.087 0.014 0.000 -0.113 

Parental education 0.029 0.042 0.478 0.012 

Managerial class -0.133 0.104 0.201 -0.018 

Household income -0.628 0.418 0.133 -0.031 

Homeowner -0.284 0.124 0.022 -0.038 

Neighborhood deprivation -0.051 0.018 0.005 -0.041 

Child's date of birth -0.011 0.013 0.368 -0.011 

Boy 0.326 0.094 0.001 0.045 

Two natural parents -0.264 0.118 0.025 -0.035 

Ethnicity: White 0.107 0.135 0.429 0.011 

Long-term illness 0.565 0.138 0.000 0.054 

Verbal similarities (age 11) -0.001 0.005 0.810 -0.003 
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Externalizing (age 11) 0.597 0.029 0.000 0.320 

Prosocial behavior (age 11) -0.587 0.034 0.000 -0.250 

Self-esteem (age 11) -0.291 0.115 0.012 -0.036 

Risky behavior (age 11) 0.638 0.126 0.000 0.071 

School motivation (age 11) -0.396 0.112 0.000 -0.052 

Constant 18.746 6.250 0.003 5.169 

Prosocial behavior (age 14)     

Absence Rate -0.355 0.622 0.569 -0.011 

KS2 English score -0.012 0.009 0.192 -0.028 

KS2 Math score 0.002 0.008 0.789 0.005 

Parental education 0.005 0.024 0.851 0.004 

Managerial class 0.035 0.057 0.539 0.009 

Household income 0.344 0.227 0.129 0.033 

Homeowner -0.016 0.067 0.809 -0.004 

Neighborhood deprivation 0.014 0.010 0.158 0.022 

Child's date of birth 0.013 0.007 0.058 0.024 

Boy -0.127 0.050 0.011 -0.034 

Two natural parents 0.020 0.063 0.749 0.005 

Ethnicity: White -0.085 0.074 0.248 -0.017 

Long-term illness -0.088 0.073 0.233 -0.016 

Verbal similarities (age 11) 0.002 0.003 0.481 0.010 

Externalizing (age 11) -0.075 0.015 0.000 -0.078 

Prosocial behavior (age 11) 0.598 0.019 0.000 0.495 

Self-esteem (age 11) 0.022 0.064 0.737 0.005 

Risky behavior (age 11) -0.123 0.067 0.066 -0.027 

School motivation (age 11) 0.226 0.062 0.000 0.058 

Constant -3.476 3.352 0.300 -1.862 

Self-esteem (age 14)     

Absence Rate -0.517 0.160 0.001 -0.050 

KS2 English score -0.008 0.003 0.015 -0.055 

KS2 Math score 0.003 0.003 0.294 0.022 

Parental education 0.000 0.007 0.964 -0.001 

Managerial class 0.040 0.019 0.033 0.035 

Household income 0.007 0.076 0.929 0.002 

Homeowner 0.026 0.021 0.234 0.022 

Neighborhood deprivation -0.002 0.003 0.485 -0.012 

Child's date of birth -0.001 0.002 0.792 -0.004 

Boy 0.334 0.017 0.000 0.289 

Two natural parents 0.037 0.020 0.064 0.031 

Ethnicity: White -0.084 0.023 0.000 -0.053 

Long-term illness -0.018 0.024 0.453 -0.011 

Verbal similarities (age 11) -0.002 0.001 0.080 -0.027 

Externalizing (age 11) -0.005 0.005 0.251 -0.018 

Prosocial behavior (age 11) -0.002 0.005 0.680 -0.006 

Self-esteem (age 11) 0.339 0.022 0.000 0.261 

Risky behavior (age 11) -0.035 0.022 0.109 -0.024 

School motivation (age 11) 0.063 0.019 0.001 0.052 

Constant 2.209 1.097 0.044 3.822 
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Risky behavior (age 14)     

Absence Rate 1.926 0.371 0.000 0.101 

KS2 English score 0.012 0.006 0.034 0.048 

KS2 Math score -0.007 0.005 0.134 -0.033 

Parental education 0.022 0.014 0.120 0.030 

Managerial class -0.010 0.037 0.793 -0.004 

Household income -0.089 0.151 0.555 -0.015 

Homeowner -0.123 0.042 0.003 -0.056 

Neighborhood deprivation 0.005 0.007 0.496 0.012 

Child's date of birth -0.027 0.004 0.000 -0.086 

Boy 0.057 0.032 0.078 0.026 

Two natural parents -0.210 0.040 0.000 -0.094 

Ethnicity: White 0.385 0.041 0.000 0.132 

Long-term illness -0.114 0.046 0.013 -0.037 

Verbal similarities (age 11) 0.004 0.002 0.019 0.036 

Externalizing (age 11) 0.024 0.009 0.008 0.044 

Prosocial behavior (age 11) -0.012 0.012 0.293 -0.017 

Self-esteem (age 11) -0.031 0.042 0.459 -0.013 

Risky behavior (age 11) 0.578 0.050 0.000 0.217 

School motivation (age 11) -0.185 0.040 0.000 -0.083 

Constant 13.904 2.146 0.000 12.933 

School motivation (age 14)     

Absence Rate -0.650 0.159 0.000 -0.075 

KS2 English score -0.005 0.003 0.070 -0.042 

KS2 Math score 0.004 0.002 0.075 0.038 

Parental education -0.001 0.006 0.869 -0.003 

Managerial class 0.013 0.016 0.418 0.013 

Household income 0.077 0.065 0.240 0.028 

Homeowner 0.030 0.018 0.095 0.030 

Neighborhood deprivation 0.000 0.003 0.894 -0.002 

Child's date of birth 0.003 0.002 0.140 0.020 

Boy 0.105 0.014 0.000 0.107 

Two natural parents 0.053 0.017 0.002 0.053 

Ethnicity: White -0.086 0.020 0.000 -0.064 

Long-term illness 0.039 0.020 0.055 0.028 

Verbal similarities (age 11) -0.001 0.001 0.495 -0.011 

Externalizing (age 11) -0.019 0.004 0.000 -0.075 

Prosocial behavior (age 11) 0.011 0.005 0.023 0.034 

Self-esteem (age 11) 0.093 0.019 0.000 0.085 

Risky behavior (age 11) -0.111 0.020 0.000 -0.091 

School motivation (age 11) 0.280 0.018 0.000 0.274 

Constant 0.336 0.952 0.724 0.685 
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E. Mediation Analysis for English and Math Achievement 

Table E1  

Standardized path coefficients, total, direct, and indirect effects of absence for the English component of the Attainment 8 score 

 

Effect Beta / SE / p Externalizing Prosocial Self-esteem 

Risky 

Behavior 

Edu. 

Motivation Sum 

A → M β 0.055 -0.011 -0.050 0.102 -0.075  
 SE 0.017 0.019 0.015 0.019 0.018  
 p-value 0.001 0.558 0.001 0.000 0.000  
M → Y β -0.151 0.005 -0.020 -0.038 0.073  
 SE 0.017 0.013 0.013 0.013 0.014  
 p-value 0.000 0.715 0.123 0.003 0.000  
A → M → Y β -0.008 0.000 0.001 -0.004 -0.006 -0.017 

 SE 0.003 0.000 0.001 0.001 0.002  
 p-value 0.003 0.758 0.159 0.008 0.001  
A → Y β -0.101 -0.101 -0.101 -0.101 -0.101  
 SE 0.012 0.012 0.012 0.012 0.012  

 p-value 0.000 0.000 0.000 0.000 0.000  

% mediated  7.035 0.046 -0.840 3.253 4.673 14.166 
Source: Linked MCS-NPD data, N=7,204. Weighted. Note: % mediated = (indirect effect ÷ total effect) × 100. 
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Table E2 

Standardized path coefficients, total, direct, and indirect effects of absence for the Math component of the Attainment 8 score 

 

Effect Beta / SE / p Externalizing Prosocial Self-esteem 

Risky 

Behavior 

Edu. 

Motivation Sum 

A → M β 0.055 -0.011 -0.050 0.101 -0.075  
 SE 0.017 0.019 0.015 0.019 0.018  
 p-value 0.001 0.569 0.001 0.000 0.000  
M → Y β -0.122 0.012 -0.008 -0.079 0.061  
 SE 0.013 0.011 0.011 0.010 0.011  
 p-value 0.000 0.269 0.428 0.000 0.000  
A → M → Y β -0.007 0.000 0.000 -0.008 -0.005 -0.019 

 SE 0.002 0.000 0.001 0.002 0.001  
 p-value 0.002 0.607 0.440 0.000 0.001  
A → Y β -0.108 -0.108 -0.108 -0.108 -0.108  
 SE 0.009 0.009 0.009 0.009 0.009  

 p-value 0.000 0.000 0.000 0.000 0.000  

% mediated  5.300 0.100 -0.332 6.298 3.635 15.001 
Source: Linked MCS-NPD data, N=7,204. Weighted. Note: % mediated = (indirect effect ÷ total effect) × 100. 
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F. Results for Wales 

Table F1 

Distribution of measures 

  Mean SD 

Achievement outcome (age 16)   

GCSE ‘Cap 9’  368.507 100.556 

GCSE English 39.240 11.926 

GCSE Math 76.257 27.613 

Exposure (age 12/13)   

Absences 5.343 6.466 

Psychosocial mediators (age 14)     

Externalising (Age 14) 4.220 3.460 

Pro-social (Age 14) 8.465 1.681 

Self-Esteem (Age 14) 3.069 .556 

Risky behavior (Age 14) .887 .998 

Educ. Motivation (Age 14) 2.984 .468 

Lagged achievement KS2 (age 11)     

Math 4.275 .695 

English 4.244 .736 

Lagged psychosocial factors (age 11)     

Externalising (Age 11) 6.539 1.853 

Pro-social (Age 11) 8.978 1.372 

Self-Esteem (Age 11) 3.367 .412 

Risky behavior (Age 11) .170 .408 

Educ. Motivation (Age 11) 3.221 .464 

Covariates (age 11)     

Parental education 3.212 1.395 

Parent in professional/managerial occupation .480   

Equivalized household income (GBP) 426.940 155.454 

Parental homeownership .691   

Neighborhood Inc. decile 5.932 3.014 

Child’s date of birth (months since Jan 1960) 493.488 3.446 

Child’s gender: male .520   

Family structure: two biological parents .660   

Child’s ethnicity: White .977   

Long-standing illness: No .866   

Child’s cognitive ability: verbal similarities 59.738 10.111 

Source: Linked MCS-Welsh administrative data. N=1,730. Weighted.
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Table F2 

Correlations between absences, psychosocial factors, and achievement 

 1 2 3 4 5 6 7 8 9 

1 Absence rate 1.000                 

2 ‘Cap 9’ -.444 1.000               

3 English score -.409 .883 1.000             

4 Math score -.414 .894 .811 1.000           

5 Externalizing behavior .224 -.520 -.503 -.477 1.000         

6 Prosocial behavior -.099 .187 .191 .140 -.408 1.000       

7 Self-esteem -.135 .094 .054 .126 -.098 .035 1.000     

8 Risky behavior .208 -.242 -.182 -.208 .198 -.111 -.093 1.000   

9 Educational motivation -.194 .305 .275 .279 -.289 .179 .384 -.368 1.000 

Source: Linked MCS-Welsh administrative data. N=1,730. Weighted. 
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Table F3 

Standardized path coefficients, total, direct, and indirect effects of absence for the ‘Cap 9’ score 

 

Effect Beta / SE / p Externalizing Prosocial Self-esteem 

Risky 

Behavior 

Edu. 

Motivation Sum 

A → M β 0.086 -0.040 -0.118 0.174 -0.100  
 SE 0.027 0.031 0.039 0.042 0.035  
 p-value 0.002 0.202 0.002 0.000 0.004  
M → Y β -0.231 -0.003 -0.031 -0.070 0.085  
 SE 0.033 0.030 0.027 0.032 0.033  
 p-value 0.000 0.915 0.259 0.026 0.010  
A → M → Y β -0.020 0.000 0.004 -0.012 -0.009 -0.037 

 SE 0.007 0.001 0.003 0.006 0.005  
 p-value 0.005 0.915 0.286 0.054 0.062  
A → Y β -0.189 -0.189 -0.189 -0.189 -0.189  
 SE 0.030 0.030 0.030 0.030 0.030  

 p-value 0.000 0.000 0.000 0.000 0.000  

% mediated  8.790 -0.056 -1.606 5.428 3.784 16.340 

Source: Linked MCS-Welsh administrative data. N=1,730. Weighted. Note: % mediated = (indirect effect ÷ total effect) × 100. 
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Figure F1.  

Direct effects of absences on mediators and achievement, and mediators on achievement  

 

Note: Weighted and standardized path coefficients. N=1,730. *** p < .001; ** p < .01; * p < .05. Solid lines indicate p < .05; dashed lines indicate p > .05. 
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Table F4 

Standardized path coefficients, total, direct, and indirect effects of absence for the English score 

 

Effect Beta / SE / p Externalizing Prosocial Self-esteem 

Risky 

Behavior 

Edu. 

Motivation Sum 

A → M β 0.085 -0.040 -0.121 0.181 -0.099  
 SE 0.027 0.031 0.039 0.042 0.036  
 p-value 0.002 0.204 0.002 0.000 0.006  
M → Y β -0.207 0.009 -0.061 -0.016 0.077  
 SE 0.032 0.029 0.029 0.029 0.031  
 p-value 0.000 0.762 0.033 0.572 0.013  
A → M → Y β -0.018 0.000 0.007 -0.003 -0.008 -0.021 

 SE 0.007 0.001 0.004 0.005 0.004  
 p-value 0.007 0.768 0.068 0.586 0.060  
A → Y β -0.173 -0.173 -0.173 -0.173 -0.173  
 SE 0.029 0.029 0.029 0.029 0.029  

 p-value 0.000 0.000 0.000 0.000 0.000  

% mediated  8.924 0.179 -3.731 1.518 3.911 10.801 

Source: Linked MCS-Welsh administrative data. N=1,730. Weighted. Note: % mediated = (indirect effect ÷ total effect) × 100. 
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Table F5 

Standardized path coefficients, total, direct, and indirect effects of absence for the Math score 

 

Effect Beta / SE / p Externalizing Prosocial Self-esteem 

Risky 

Behavior 

Edu. 

Motivation Sum 

A → M β 0.085 -0.040 -0.116 0.177 -0.101  
 SE 0.027 0.031 0.039 0.042 0.036  
 p-value 0.002 0.196 0.003 0.000 0.005  
M → Y β -0.185 -0.015 -0.008 -0.062 0.055  
 SE 0.029 0.026 0.024 0.027 0.027  
 p-value 0.000 0.568 0.724 0.021 0.037  
A → M → Y β -0.016 0.001 0.001 -0.011 -0.006 -0.031 

 SE 0.006 0.001 0.003 0.006 0.003  
 p-value 0.005 0.607 0.722 0.054 0.093  
A → Y β -0.142 -0.142 -0.142 -0.142 -0.142  
 SE 0.022 0.022 0.022 0.022 0.022  

 p-value 0.000 0.000 0.000 0.000 0.000  

% mediated  9.078 -0.349 -0.561 6.300 3.228 17.696 

Source: Linked MCS-Welsh administrative data. N=1,730. Weighted. Note: % mediated = (indirect effect ÷ total effect) × 100. 

 


