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Abstract

Academic self-efficacy (ASE) is an established predictor of academic attainment.
This longitudinal study investigates the development of ASE at the beginning of
upper secondary education in Finland, focusing on the role of loneliness and school
connectedness. Panel data from the first three semesters were analysed using indi-
vidual-level fixed-effects regression. Results show a declining trend in ASE over
time, an increase in loneliness negatively associated with ASE, and a decline in
school connectedness that remains positively related to ASE, particularly among
vocational students. The findings indicate that addressing loneliness and fostering
school connectedness are critical during the transition to upper secondary education.
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1 Introduction

Academic self-efficacy (ASE) refers to a student’s belief in their ability to succeed in
academic tasks (Bandura, 1997). As academic demands increase, confidence in one’s
abilities becomes increasingly vital. Within the framework of Social Cognitive The-
ory (SCT) (Bandura, 1997), ASE is recognised as a critical predictor of student out-
comes. It influences how students appraise challenges, regulate emotions and sustain
motivation, and it consistently predicts student motivation, persistence, performance
and achievement (Bandura, 1997; Honicke & Broadbent, 2016; Klassen & Usher,
2010; Lei et al., 2022; Meng & Zhang, 2023; Robbins et al., 2004; Supervia et al.,
2022). The development of ASE is shaped by four key sources: mastery experiences,
social modelling, verbal encouragement and emotional cues (Bandura, 1997, 2012).

The relevance of ASE is particularly pronounced during upper secondary edu-
cation, a developmental period marked by intensified expectations and transitions
into new social environments. According to Pérez-Marco et al. (2024), students with
strong ASE are more likely to set ambitious goals and cope effectively with setbacks,
whereas those with lower ASE face greater risks, including school refusal. In addition,
socio-emotional factors such as loneliness and school connectedness significantly
influence this process. Loneliness, a feeling of exclusion and a lack of meaningful
connection—has been linked to depression, anxiety, diminished academic beliefs and
poor concentration (Kiuru et al., 2024; Leigh-Hunt et al., 2017; Lyyra et al., 2022). In
contrast, school connectedness, encompassing belonging, safety and perceptions of
fairness, has been shown to offer protective effects on ASE and school engagement
(Raniti et al., 2022; Wei et al., 2022; Zeinalipour, 2022).

Furthermore, research found that loneliness and school connectedness are linked
to adolescent well-being (Beattie et al., 2025; Raniti et al., 2022); however, their
combined impact on ASE remains underexplored. Prior research has primarily exam-
ined these factors separately, often using cross-sectional designs (Gretan et al., 2019;
Zeinalipour, 2022). To address this gap, this study utilised longitudinal data from
Finnish upper secondary students to examine changes in ASE, loneliness and school
connectedness across general and vocational education and considered their practical
implications for adolescent wellbeing. This approach allowed for the exploration of
within-person associations and contextual differences across general and vocational
settings.

2 Theoretical background
2.1 ASE as a transition skill

During adolescence, an individual’s confidence in their academic abilities may
become particularly vulnerable to social and contextual influences. Adolescents are
developmentally motivated to engage in social comparisons (Burnell et al., 2024),
which may influence their self-perceptions and confidence in an academic context.
Discrepancies between an individual’s abilities and their perceived standards of
achievement may link to a decline in ASE, especially if they perceive themselves as
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falling short of societal or peer expectations (Gratan et al., 2019). Bandura’s (1997)
Triadic Reciprocal Determinism posits that adolescents’ thoughts, emotions, behav-
iours and environmental influences interact continuously to shape development.
For instance, a student’s ASE, social behaviour and the feedback they receive from
peers and teachers are interconnected, with each element reinforcing the others. This
framing underscores why ASE, rather than academic achievement alone, is central
to understanding students’ developmental trajectories during adolescence. Conse-
quently, understanding ASE in upper secondary students is essential for fostering
success in higher education and beyond.

Furthermore, ASE is a strategic target for educational development because,
unlike external factors, it can be modified through pedagogical interventions. While
ASE has been identified as a motivational predictor of academic performance in
some studies (Elias & MacDonald, 2007; Honicke & Broadbent, 2016), more recent
research indicates that performance shapes ASE rather than vice versa, failing to sup-
port the reciprocal hypothesis (Honicke et al., 2023). Prior experiences, such as task
difficulty, initial performance levels and feedback, have been shown to more con-
sistently influence ASE development over time (Bandura, 1997; Bong & Skaalvik,
2003; Lei et al., 2022). Ultimately, students’ ASE in a blended learning environment
is shaped by a complex interplay of personal, interpersonal and environmental factors
(Wei et al., 2022).

ASE holds particular importance within transitional contexts. Adolescence itself
is characterised by significant developmental transitions, including changes in cogni-
tive abilities, social dynamics and self-perceptions (Cheng et al., 2023), as well as
changes in the educational context as students transition from lower to upper second-
ary education. These transitions often involve separation from familiar environments
and the formation of new social and academic roles, which can disrupt existing peer
relationships and challenge students’ sense of belonging (Kiuru et al., 2024). ASE
is especially beneficial during these times, including moving between school levels,
changing educational tracks and adapting to new learning environments, because it
serves as a psychological anchor, helping students navigate uncertainty (Bandura,
1997). In other words, ASE enables students to adapt to new academic and social
demands with confidence and is essential for emotional regulation (Bandura, 1997).

2.2 Loneliness and ASE in adolescence

Loneliness is a subjective feeling of social disconnection that arises when an indi-
vidual’s desired social relationships do not align with their actual experiences. This
can manifest in two forms: social loneliness (feeling of having limited peer connec-
tions) and emotional loneliness (a lack of deep, close emotional bonds) (Junttila &
Karlsson, 2024; Kiuru et al., 2020). As partially emphasised earlier, adolescence is
a critical period involving profound changes in social dynamics, making individuals
in this age group particularly vulnerable to feelings of loneliness. In addition, isola-
tion—social and emotional—can increase physiological stress responses and anxiety
levels, which in turn can negatively affect academic performance (Bandura, 1997).
Loneliness can significantly undermine ASE by limiting a student’s access to sup-
portive role models and vital social learning opportunities, such as observing suc-
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cess, receiving encouragement and developing effective coping strategies (Bandura,
1997). This restricted contact with peers and teachers further constrains the sources
of self-efficacy by diminishing opportunities for observational learning (Bandura,
1997). Empirical findings support this relationship. For instance, Kiuru et al. (2024)
reported that socially lonely adolescents had the lowest self-esteem and extraver-
sion, traits that may concurrently weaken ASE. Consistently, a Europe-wide study
by Schnepf et al. (2023) demonstrated that adolescents’ loneliness was significantly
associated with their perceived ASE in overcoming academic challenges, thereby
highlighting the critical relevance of these constructs within the context of schooling.

Research shows that loneliness tends to intensify during periods of transition,
especially when existing social ties are severed or not successfully replaced (Beattie
et al., 2025; Kiuru et al., 2020). During adolescence, these experiences can under-
mine an individual’s ASE by limiting opportunities for vicarious learning and social
persuasion (Bandura, 1997). Conversely, transition to school types that encourage
greater integration and mixing among students, thus necessitating the formation of
new social roles, has been associated with a reduction in reported loneliness (Schnepf
et al., 2023). This underscores the importance of school environments in shaping
adolescents’ social experiences and supports the view that school-based interventions
may be particularly effective in addressing loneliness. While previous research has
highlighted that social transitions and perceived stress contribute to loneliness among
university students (Diehl et al., 2018), a clearer understanding of how loneliness
associates with ASE specifically among upper secondary students warrants further
investigation.

The prevalence of adolescent loneliness in Finland has been rising; according to
Lyyra et al. (2022), this is associated with psychosomatic symptoms and increased
medication use. Loneliness also undermines self-esteem and mental health, both of
which are critical components of healthy development (Lyyra et al., 2021) and ASE
(Bandura, 1997). Prior research also supports this association; for instance, a study
by Gretan et al. (2019) found that college students experiencing both social and emo-
tional loneliness were significantly more likely to report low ASE compared to their
non-lonely peers. However, that particular study was cross-sectional and focused
on older youth, leaving questions regarding how these dynamics manifest among
younger adolescents. More recent investigations, however, have continued to high-
light the impact of loneliness. For instance, Stevens et al. (2024) reported a negative
association between ASE and loneliness, while Eccles et al. (2023) associated loneli-
ness with poorer academic perceptions and increased pressure. Together, these find-
ings underscore the need to examine ASE in relation to loneliness longitudinally and
in earlier educational stages.

2.3 School connectedness and ASE in adolescence

School connectedness refers to students’ perceptions of feeling emotionally, socially
and academically linked to their school (Furlong et al., 2011; Wilkins et al., 2023).
This psychological construct encompasses several key facets: supportive relation-
ships with peers and teachers, perceptions of safety, and engagement with the broader
school climate. It involves the belief that both adults and fellow students are attentive
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to individual needs and supportive of academic development (Centers for Disease
Control and Prevention, 2009). Although often used interchangeably with the concept
of school belonging (Allen et al., 2018), school connectedness is a broader construct.
It encompasses behavioural engagement and perceptions of institutional support,
such as participation in school activities and shared adherence to social norms (Ran-
iti et al., 2022). The SCT emphasises the role of social influences in shaping self-
efficacy (Bandura, 1997). Although distinct from academic engagement (Furlong et
al., 2011), school connectedness is consistently and positively associated with higher
ASE (Zeinalipour, 2022). A positive school climate, characterised by supportive rela-
tionships and a sense of safety, enhances overall connectedness, student wellbeing
and engagement, while strong teacher—student relationships, constructive feedback,
peer support and a sense of belonging all contribute directly to ASE (Brown & Evans,
2002; Resnick et al., 1997; Waters et al., 2010; Wei et al., 2022; Zeinalipour, 2022).

Feeling connected to school contributes to adolescents’ long-term health (Libbey,
2004; Steiner et al., 2019; Wilkins et al., 2023), academic success (Furlong et al.,
2011; Zeinalipour, 2022) and fewer behavioural problems (Brown & Evans, 2002).
It is widely recognised as a protective factor for mental health, mitigating the effects
of childhood adversity and reducing risks such as emotional distress (Bond et al.,
2007; Diggs et al., 2025; Steiner et al., 2019; Wilkins et al., 2023). Adolescents who
appear most competent often balance the development of self-competence with a
sense of connection to others (Lenz, 2001). Moreover, access to social support has
been shown to strengthen learning confidence and ease adjustment during key transi-
tions (Smyth, 2016). Precisely, this feeling of connectedness is crucial during school
transitions, as it supports students’ emotional and motivational adjustment (Eccles
& Roeser, 2011). Disruptions in students’ support systems can delay the early iden-
tification of difficulties, thereby increasing the risk of motivational academic failure
and dropout. Specifically, challenges encountered during the transition from primary
to secondary school have been associated with delayed connectedness, while strong
school connectedness during this transition is associated with improved student
mental wellbeing (Lester et al., 2023). Furthermore, the presence of supportive rela-
tionships, such as those with mentors and supervisors, can foster ASE and ease this
transitional period (Pinquart et al., 2003).

2.4 The Finnish education system and ASE

Given the increasing prevalence of adolescent loneliness in Finland and the central
role of the school context in shaping socioemotional health (Wong et al., 2021), it is
important to situate these experiences within the structure of the national education
system. In Finland, compulsory education is free of charge and lasts until the age of
18 years, comprising 9 years of comprehensive schooling (grades 1-9), followed by 3
years of upper secondary education. Students typically choose between two publicly
funded tracks that both provide eligibility for higher education: general education
or vocational education (Ministry of Education and Culture, 2025). Although both
tracks are publicly funded, they differ significantly in structure, workload and orien-
tation; general education focuses on theoretical knowledge and preparation for the
matriculation examination, while vocational education focuses on the development
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of practical and occupational skills through a combination of school-based instruc-
tion and workplace training.

Students typically transition to upper secondary schools around 16 years of age,
entering new institutions and social settings. Vocational schools enroll a larger pro-
portion of students from socioeconomically disadvantaged backgrounds, specifically
those whose parents have lower levels of education or income, and those in need of
special education support, such as students with learning difficulties or developmen-
tal disorders (Kilpi-Jakonen et al., 2016; Kirjavainen et al., 2013). European research
shows that school-level characteristics account for a substantial variation in students’
experiences of loneliness, even after controlling for national differences (Schnepf
et al., 2023). These structural and compositional disparities provide a strong ratio-
nale for examining ASE, loneliness and school connectedness across different school
types, particularly as vocational school students’ educational trajectories are more
frequently marked by vulnerability.

Social connectedness among Finnish upper secondary students declined between
2017 and 2021, a trend that was particularly pronounced among girls (Read et al.,
2024). Data from the Finnish Institute for Health and Welfare (2025) indicated that
social anxiety levels differed slightly between educational tracks. That is, 31% of
vocational school students reported experiencing social anxiety compared to 37%
of general school students, while loneliness was identical in both groups at 12%.
Furthermore, research showed that European students who lack teacher support,
attend schools with a high proportion of low-performing peers, or are themselves
low achievers tended to report higher levels of loneliness (Schnepf et al., 2023). In
fact, a specific dynamic was observed where students from lower socioeconomic
backgrounds experienced greater loneliness when surrounded by more advantaged
peers. These contextual differences underscore the importance of comparing voca-
tional and general schools; such a comparison helps clarify how institutional environ-
ments shape disparities in students’ ASE, their feelings of loneliness and their overall
school connectedness.

3 The present study

Earlier studies primarily examined how school connectedness and ASE influence aca-
demic outcomes using cross-sectional designs (Bond et al., 2007; Zeinalipour, 2022).
The present study, however, shifted its focus to longitudinal associations, addressing
a gap in prior evidence, which offered limited comparisons of these dynamics across
different educational tracks. Using panel data from the first three semesters of Finn-
ish upper secondary education, the study extended previous cross-sectional findings
(Gretan et al., 2019) by investigating contexts that inherently differ in social cli-
mate and learning orientation. Drawing on SCT (Bandura, 1997), the study examined
whether ASE and school connectedness decline over time (Furlong et al., 2011) and
whether loneliness increases over time (Eccles et al., 2023; Gretan et al., 2019; Qual-
ter et al., 2015). In addition, it assessed whether variations in loneliness and school
connectedness correlate with differences in ASE, consistent with the premise that a
diminished sense of belonging can undermine confidence in one’s academic abili-
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ties (Allen & Boyle, 2018; Eccles & Roeser, 2011). While ASE is not a fixed trait, it
represents a relatively stable belief system that can be measured longitudinally (Ban-
dura, 1997), making it well-suited for tracking developmental trajectories in relation
to psychosocial factors such as loneliness and school connectedness.

Firstly, the present study examined whether loneliness and school connectedness
are associated with ASE over time among Finnish students transitioning into upper
secondary education. Based on prior research (Eccles et al., 2023; Gretan et al.,
2019), it is expected that increased loneliness will correspond with lower ASE and
that reduced school connectedness will undermine ASE (Zeinalipour, 2022). While
reciprocal influences are theoretically plausible (Bandura, 1997), the present analy-
sis focused on the directional pathway from loneliness and school connectedness to
ASE. This directional emphasis is justified for several reasons: high ASE does not
necessarily guarantee connectedness, foster friendships or protect against feelings of
loneliness; experiences of school connectedness are more likely to shape students’
confidence in their academic abilities (Zeinalipour, 2022) than the reverse pathway;
and this confidence is a central component of overall motivation and ASE (Bandura,
1997).

Secondly, the present study aimed to examine whether students in general and
vocational schools differ in how loneliness and school connectedness are associated
with ASE. General education is characterised by stronger academic intensity and a
rapid increase in the level of difficulty. It also typically requires more independent
study and fosters a more competitive achievement climate, which previous research
has linked to lower ASE (Midgley et al., 2001). In a longitudinal setting, this may
lead to greater declines (or lesser growth) in ASE over time among general students.
By contrast, vocational programmes tend to be more practise-oriented and academi-
cally demanding. However, they often involve frequent schedule shifts, remote study
modules and early work placements, which may limit opportunities to build stable
peer relationships, thereby possibly reducing students’ overall sense of school con-
nectedness and increasing loneliness. This difference in the way that education is
organised in the two school types may also lead to differences in the associations
between the psychosocial factors, school connectedness and loneliness, and ASE
between the two school types. Due to the lower number of contact hours with both
peers and teachers in vocational schools, it is possible that the examined psychoso-
cial factors take on a heightened role in these schools. We test these assumptions by
interacting the main associations of interest with school type. Appendix 1 illustrates
our conceptual model.

4 Methods

4.1 Participants

This study utilised data drawn from an extensive research project ‘Wellbeing for
secondary education’ (Herkama et al., 2019; Kumlander et al., 2018). The project,

conducted between 2016 and 2018, was a collaborative effort between the University
of Turku and the Finnish Ministry of Education and Culture. The data collection
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focused on two distinct cohorts of students starting their upper secondary educa-
tion. Both student cohorts were longitudinally followed over the course of two full
academic years. Ethical approval for the study was obtained from the University of
Turku Ethical Board in June 2016.

The survey targeted all first-year upper secondary students from 8 general schools
(828 individuals and 2188 observations) and 12 vocational schools (544 individuals and
1454 observations) located in Southern and South-West Finland. Cohort 1 comprised
three data collection waves (W1-W3), while Cohort 2 began participation at W3. Online
data collection of the cohort 1 occurred in three periods: W1 in the fall of 2016, W2 in
the spring of 2017 and W3 in the fall of 2017. All participants in the selected cohort
(Cohort 1) began their general or vocational upper secondary school journey in W1 (fall
2016). The initial W1 recruitment yielded 1,725 respondents, of which 87 were removed
for having started secondary education before the fall of 2016. Of the remaining 1,638
respondents, 391 and 554 respondents did not participate in W2 and W3, respectively.

The gender distribution was 51% female, 48% male and 1% other non-binary sex
identities (with very little variation across waves), with most students born in 1999
or 2000, making them 16—17 years old during data collection. The vocational schools
provided training across various fields, including technology, social and health ser-
vices, and the hotel and catering sectors.

4.2 Procedure

Data collection sessions were administered online once per semester during regular
school hours, with each session lasting approximately 45 min. Participants completed
these sessions using a variety of devices, including provided laptop computers, desk-
top computers and (in a few instances) tablet computers. Two trained research assis-
tants provided instructions and technical assistance throughout the data collection
process. For every session, students used individually created passwords (created
when they first answered the survey) to log into the online questionnaire platform.
Prior to beginning the survey, all participants were assured of the confidentiality of
their responses and provided active, informed consent online. To reduce respondent
burden due to the large number of constructs assessed and to enhance the validity
of the assessment, the questionnaire employed a three-form planned missing design
(Graham et al., 2006; Little & Rhemtulla, 2013). This design required each student
to respond to approximately 75% of all original items, including a set of common
items and two out of three rotating item blocks. This methodology yields data that are
missing completely at random (MCAR) (Little & Rhemtulla, 2013). Randomising
the question blocks helped to minimise bias due to item ordering.

4.3 Sample selection

The present study drew on data from Cohort 1 of the original sample, comprising three
waves (W1-W3). Cohort 2, which began participation at W3, was excluded from the
analysis. Only respondents who participated in at least one follow-up wave were
retained; consequently, this led to the exclusion of 241 respondents who provided
no data for W2 or W3. Within the remaining 1,397 participants, item non-response
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in at least one of the three scales of interest was observed (distributed evenly across
scales and waves): 11 missing responses in W1 (out of 1397 respondents), 21 in W2
(out of 1247) and 30 in W3 (out of 1084). This resulted in the further exclusion of 25
respondents because they lacked valid responses in at least two of the three waves.
The final analytical sample was 1372 individuals and 3642 observations. Within the
analytical sample, W2 included 89% of the W1 participants, and W3 included 77%.
In general schools, 60% of the sample were female and in vocational schools 39%
were female. Attrition rates did not differ significantly between genders (female 16%
vs. male 17%). However, vocational education students demonstrated a higher attri-
tion rate (21%) compared to general upper secondary students (13%).

4.4 Measures

The measures utilised in this study assessed students’ confidence in mastering aca-
demic tasks, emotional and social loneliness and the sense of connectedness to the
school community (Appendix 2). No adaptations were made to the instruments; the
Finnish versions were used. ASE was evaluated using five items translated into Finn-
ish from the Patterns of Academic Learning Scales manual (Mingley et al., 2000).
Participants rated the applicability of statements—such as ‘I can do even the hardest
work in this class if | try’—on a five-point Likert scale. The mean score of all five ques-
tions was calculated to represent ASE. The scale represented high internal consistency
(Cronbach’s a = 0.93), with a sample mean of 3.86 (standard deviation [SD] = 0.77).

Loneliness was assessed using the validated Finnish version of the UCLA loneli-
ness scale (Russell et al., 1980), adapted by Junttila et al. (2013). This instrument is a
12-item scale designed to measure both social and emotional loneliness, with six items
dedicated to each subscale. Minor linguistic modifications were made to enhance the
clarity and cultural relevance for the study population. Participants utilized a four-point
scale to rate their agreement with statements such as ‘No one really knows me well’
(emotional loneliness) and ‘I feel left out’ (social loneliness). For consistent interpreta-
tion, 6 of the 12 items (items 1, 2, 5, 9, 11 and 12, which were originally phrased to
indicate lower loneliness when scored higher) were reverse-coded prior to analysis.
The total loneliness scale mean was computed by averaging all 12 items, with higher
scores indicating greater levels of loneliness. The scale demonstrated high internal con-
sistency (Cronbach’s a = 0.88), with a mean score of 1.59 (SD = 0.51).

School connectedness was measured using the Finnish translation of the Adoles-
cent Health's School Connectedness Scale (Furlong et al., 2011), which included five
positively worded items rated on a five-point Likert scale. Items included statements
such as ‘My school’s teachers treat students fairly’. The scale exhibited strong inter-
nal consistency (Cronbach’s a = 0.88), with a mean score of 4.02 (SD = 0.82).

School type was coded as a dichotomous variable: 0 for general upper second-
ary school and 1 for vocational upper secondary school. As school type represents
a time-constant characteristic, it could not be included as a direct control variable
within the models. The fixed-effects methodology inherently accounts for all stable,
time-constant individual-level characteristics, such as demographics, socioeconomic
background and school type, across the study period. Therefore, school type was
utilized exclusively as a moderator variable (i.e. in interaction terms) in the analyses.
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4.5 Data analysis

Descriptive statistics, including means and SDs, were computed for key variables across
WI1-W3. Initial group comparisons were performed to assess significant differences
between these waves. The results of these analyses are summarised in Table 1. Follow-
ing initial analyses, the study employed a longitudinal design spanning the first three
semesters of upper secondary school to determine changes in ASE over time. Fixed-
effects linear regression models were used to analyse individual-level changes in ASE,
loneliness and school connectedness while controlling for stable characteristics that do
not vary over time. These models compare each individual’s ASE scores across varying
levels of loneliness and school connectedness, effectively controlling for omitted variable
bias (AndreB et al., 2013). Cluster-robust standard errors were used to address potential
heteroscedasticity across observations. The Hausman specification test was conducted
(Hausman, 1978) to compare fixed-effects and random-effects models, which confirmed
that the fixed-effects approach was the preferred and more appropriate method for the
analysis. The fixed-effects approach focuses specifically on within-individual changes
over time. Although this method does not capture time-varying characteristics or establish
causality, it yields robust insights into ASE dynamics. By controlling for unobserved,
time-invariant factors at both the individual and school levels, such as family background,
socioeconomic status, institutional culture and long-term resource availability, the analy-
sis reduces bias in the estimates (AndreB et al., 2013).

Table 1 Descriptive statistics for academic self-efficacy, loneliness and school connectedness and signifi-
cant differences across W1-W3 among all, general and vocational school students

All General school Vocational school

Mean SD Mean SD Mean SD
ASE
Wi 3.92 0.71 3.95 0.70 3.87 0.73
w2 3.84 0.79 3.87 0.80 3.80 0.78
W3 3.81 0.81 3.83 0.81 3.77 0.81
Significant differences 1vs.2 1vs.2 (none)

1vs.3 1vs. 3
Loneliness
! 1.55 0.46 1.54 0.46 1.56 0.46
w2 1.61 0.54 1.60 0.55 1.63 0.52
w3 1.63 0.53 1.61 0.52 1.67 0.54
Significant differences 1vs.2 (none) 1vs.3
School connectedness
Wi 4.12 0.73 4.10 0.75 4.14 0.70
w2 3.98 0.87 4.00 0.86 3.94 0.89
W3 3.93 0.86 4.00 0.84 3.83 0.88
Significant differences 1vs.2 1vs.2 1vs.2

1vs.3 1vs. 3 1vs. 3

2vs. 3

N (all) W1: 1368; W2: 1221; W3: 1053; total: 3642. N (general upper secondary schools) W1: 827; W2:
739; W3: 622; total: 2188. N (vocational upper secondary schools) W1: 541; W2: 482; W3: 431; total:
1,454. Significant differences with p<.05

ASE academic self-efficacy, SD standard deviation, W wave
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This study employed a series of seven models to examine the associations with ASE.
Model 1 assessed the baseline change in ASE over time. Model 2 investigated the asso-
ciation of loneliness with ASE. Model 3 explored the relationship between school con-
nectedness and ASE. Model 4 examined the combined relationship of both loneliness
and school connectedness with ASE. Model 5 included two interaction terms to explore
whether school type (vocational vs. general) moderated the relationship between time and
ASE: vocational x W2 and vocational x W3; W1 and general upper secondary school
were the reference categories here. Model 6 examined whether school type moderated
the relationship between loneliness and ASE by including the interaction term vocational
x loneliness. Finally, Model 7 assessed if school type moderated the relationship between
school connectedness and ASE by including the interaction term vocational x school con-
nectedness. Age was excluded from the fixed-effects models due to perfect collinearity
with the time variable (i.e. wave); including it would violate model assumptions and lead
to estimation issues. Data were analysed using Stata version 17.

5 Results

Table 1 presents summary statistics for ASE, loneliness and school connectedness across
different waves and school types. Trends in these variables were compared between gen-
eral and vocational upper secondary schools. ASE demonstrated a general declining trend
over time; the most significant drop occurred between W1 and W2, while stabilisation
was observed between W2 and W3 (Fig. 1; Table 1). General school students experienced
a significant decline in ASE from W1 to W2 and W1 to W3, with stabilisation observed
between W2 and W3. Similarly, vocational school students showed a decline in ASE over
time, but the changes did not achieve statistical significance (Table 1).

Loneliness scores for all students increased significantly between W1 and W2, after
which no further significant changes were observed through W3. Students in general
schools experienced a rise in loneliness from W1 to W2 and remained stable thereafter,
while vocational school students observed a significant rise from W1 to W3 (Table 1).

School connectedness was reportedly high in both schools at W1; however, this
declined significantly by W2, and the downward trend continued into W3. In general
schools, the decrease was significant from W1 to W2, followed by a period of stabil-
ity. For vocational students, school connectedness declined significantly across all
wave transitions (Table 1).

The results of the fixed-effects models are presented in Table 2. In Model 1, the
relationship between time and ASE was found to be significant, indicating a decline
in ASE over time. This negative trend persisted across subsequent models, although
without a significant difference between W2 and W3. Model 2 introduced the loneli-
ness variable, revealing a strongly significant association that remained consistent
across all models: as loneliness increases, ASE decreases. In Model 3, the school
connectedness variable was included independently, suggesting that as school con-
nectedness increases, ASE also increases.

Model 4 included both loneliness and school connectedness. The inclusion of both
variables did not substantially alter the significant negative association of loneliness with
ASE or the positive association of school connectedness with ASE. This was a crucial
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Fig. 1 Academic self-efficacy trends in upper secondary school: All students and by school type (panel data)

finding, demonstrating that the association between loneliness and ASE persists indepen-
dently, even when accounting for school connectedness. That is, the associations were
largely separate, with neither substantially influencing the other’s relationship. Although
the correlation between ASE and school connectedness was relatively strong (r=.43),
multicollinearity was not considered a problem because the fixed-effects model focuses
on within-individual changes rather than differences between individuals.

In Model 5, the interaction term between time and school type yielded no signifi-
cant result. This indicated that the trends in ASE over time did not significantly differ
between general and vocational schools when considering overall changes in loneli-
ness and school connectedness. Model 6 examined the interaction between school
type and loneliness. The interaction term was not statistically significant, demon-
strating that the relationship between loneliness and ASE did not significantly differ
between general and vocational schools. In other words, the relationship between
loneliness and ASE remained consistent regardless of school type.

In the final model, Model 7, the interaction between school type and school con-
nectedness was statistically significant, with a positive coefficient. This indicated that
the association between school connectedness and ASE was stronger for vocational
students compared to general students. For general school students, a one-unit increase
in school connectedness was associated with a 0.07 unit increase in ASE, whereas for
vocational school students, this association was stronger at 0.18 (0.07+0.11). Fur-
thermore, in Model 7, the interaction between W3 and school type was also signifi-
cant, approximately equal in magnitude to the coefficient for W3 itself. This suggests
that once the differential association between school connectedness and ASE was
accounted for, the decline in ASE over time was only evident among general school
students. Among vocational school students, the decline in ASE, particularly between
W1 and W3, was largely accounted for by changes in loneliness and, most nota-
bly, school connectedness. In contrast, among general school students, these social
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Table 2 Fixed-effects panel models of academic self-efficacy among Finnish upper secondary students:
associations with time and moderation by school type, loneliness and school connectedness

ASE M1 M2 M3 M4 M5 M6 M7

w22 —0.091*** —0.071*%* —0.067** —0.056** —0.065* —0.066* —0.072*
(0.022)  (0.022)  (0.022)  (0.022)  (0.028)  (0.028)  (0.028)

w3? —0.105%** —0,080%** —0.074** —0.061** —0.089** —0.090%* —(0.095%%*
(0.023) (0.023) (0.023)  (0.023) (0.030) (0.030) (0.030)

Loneliness —0.282%%%* —0.226%** —(.226%** —(222%*%* —()226%%*

(0.033) (0.034) (0.034) (0.046) (0.034)
School 0.149%%* (. 119%** (. 121%%*  (.121***  (.071**
connectedness

(0.018)  (0.018) (0.018) (0.018) (0.024)
W22 x Voca- 0.024 0.025 0.044
tional school®
(0.044) (0.044) (0.044)
W3? x Voca- 0.071 0.072 0.098*
tional school®
(0.047) (0.047) (0.047)

Vocational -0.009
school® x
Loneliness

(0.066)
Vocational 0.113%*
school®
x School
connectedness
(0.035)

R-squared 0.011 0.042 0.042 0.060 0.065 0.065 0.065
(within)
Constant 3.923%%% 4 360%** 3307*** 3 TRk 3 TTIkE FFTREEE 3 73wk

(0.015) (0.053) (0.074)  (0.102) (0.103) (0.103) (0.103)
N=1372 students; total observations=3642

ASE academic self-efficacy, M model, W wave

*#¥p < 001, **p < .01, *p < .05; Standard errors in parentheses: *Reference category: W1; *Reference
category: general school

factors did not account for the observed decline, indicating that other, unmeasured
mechanisms may be contributing to reduced ASE within that group.

6 Discussion

ASE showed a gradual decline across the three waves of data collection, with significant
differences emerging between the first and both subsequent waves. Students reported
feeling progressively lonelier as time progressed; by W2, self-reported loneliness was
significantly higher compared to W1. Similarly, school connectedness declined over
time, with significant differences between the first and both subsequent waves. These
findings are consistent with prior research linking lower ASE with disengagement from
school (Pérez-Marco et al., 2024) and loneliness with increased avoidance and anxiety
in adolescents (Eccles & Roeser, 2011; Qualter et al., 2015), which underscores the rel-
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evance of the current findings. This study highlighted school-based loneliness as a criti-
cal factor undermining adolescents’ ASE and overall social wellbeing. The observed
trends carry potential implications for increased absenteeism and early school leaving,
particularly once compulsory education ends at age 18 years in Finland. Loneliness and
weak school connectedness may directly reduce students’ willingness to attend school,
which in turn can erode ASE. Given that ASE is a key predictor of subsequent achieve-
ment outcomes, enrolment decisions and occupational aspirations (Bandura, 1997),
these findings highlight the importance of fostering supportive school environments.

The first aim of the present study was to examine whether loneliness and school
connectedness were associated with ASE over time. The study demonstrated that
ASE declined over time among Finnish upper secondary students in both school
types. However, the decline was significant among general school students but not
among vocational students. The most notable decrease in ASE occurred between W1
and W2, followed by stabilisation.

Self-efficacy tends to decline when individuals encounter more demanding tasks
without sufficient support (Bandura, 1997). The substantially higher level of diffi-
culty and the greater requirement for independent work in general education may
explain the steeper decrease in ASE in these schools. In contrast, vocational educa-
tion may offer situations in which students can succeed in practical tasks and receive
immediate feedback, which can help sustain their ASE over time.

Furthermore, the patterns for loneliness varied between the two school types. Lone-
liness increased slightly across waves in both groups; however, the rise in loneliness
reached statistical significance only among vocational students between W1 and W3.
Vocational students started from a slightly higher level of loneliness, which may reflect
more fragmented peer structures and less consistent daily contact with peers and teach-
ers. Vocational programmes often involve irregular schedules, remote modules, and
extended periods of workplace training, reducing daily interaction with classmates and
limiting opportunities to form stable peer relationships. As students spend more time
away from peers and in adult-dominated work environments, feelings of loneliness
may accumulate more persistently. In contrast, general upper secondary students typi-
cally spend more time on-site with peers, even if their class compositions shift due to
course selections. This more continuous peer and teacher presence may help explain
why general students’ loneliness does not continue to rise as strongly over time.

School connectedness, however, declined in both groups. For general school stu-
dents, a steady erosion of connectedness was observed, with significant differences
emerging between the first and second waves and also, between the first and third
waves, after which levels remained relatively stable between waves two and three.
Among vocational students, the decline was more pronounced, with significant dif-
ferences noted across all waves, suggesting a sharper and more consistent weakening
of ties to school. One possible explanation is that vocational students may experi-
ence less continuity in teacher and instructor relationships, which can weaken their
sense of belonging over time, as strong and caring teacher—student relationships are
known to promote school connectedness and buffer against negative peer influences
(McNeely & Falci, 2004).

In summary, these trends highlighted that vocational students were particularly
vulnerable to growing loneliness, while general school students experienced a clearer
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decline in ASE. This pattern underscores that different psychosocial dimensions are
at risk depending on school type. This aligns with previous research, which associ-
ated heightened loneliness and diminished school connectedness with lower levels of
ASE (Grgtan et al., 2019; Zeinalipour, 2022).

The second aim of the present study was to examine whether general and
vocational school students differed in how loneliness and school connectedness
associated with ASE. Loneliness consistently exhibited the strongest negative
association with ASE across all models, and this pattern remained consistent
regardless of school type. This finding supports existing evidence, which shows
that a sense of belonging is intrinsically linked to academic confidence (Brown
& Evans, 2002). Correspondingly, the present study’s moderation analyses indi-
cated that the positive effect of school connectedness was stronger in vocational
schools, suggesting that robust school connectedness may function as a protec-
tive buffer within these environments. The vocational pathways, with their focus
on practical, tangible tasks, may inherently foster stronger ASE beliefs, whereas
general education’s emphasis on abstract, theoretical content may heighten stu-
dents’ vulnerability to stress and potentially lower their ASE. These differences
between school tracks likely reflect structural and pedagogical features not fully
captured by the present models.

Among general school students, ASE declined significantly and remained lower
even after accounting for socioemotional factors such as loneliness and school connect-
edness, indicating that other mechanisms may contribute to this trajectory. It is possible
that factors such as peer comparison, academic pressure and performance anxiety cre-
ate environments with limited opportunities for successful accomplishments, thereby
weakening the development of ASE (Bandura, 1997). Moreover, research indicates
that authoritative school environments, those that combine robust support systems with
clear structure, are linked to stronger ASE and lower stress levels (Wong et al., 2021).
However, considerable freedom in course selection in general upper secondary schools
can fragment peer groups and reduce class stability, potentially weakening perceived
support and contributing to the stronger decline in ASE. These findings align with prior
work emphasising the role of a supportive school structures in adolescents’ social inte-
gration and ASE (Allen et al., 2018; Eccles & Roeser, 2011).

These structural features of schooling may increase feelings of loneliness and
weaken students’ sense of connectedness, both of which are central to adoles-
cent wellbeing and academic success (Allen et al., 2018; Eccles & Roeser, 2011).
Declines in school connectedness suggest fewer opportunities for vital peer and
teacher support, outcomes that are associated with lower competence, reduced
motivation and heightened health risks (Wilkins et al., 2023). Conversely, environ-
ments that foster a strong sense of belonging and emotional safety are associated
with higher ASE, greater life satisfaction and lower rates of victimisation (Castelli
& Marcionetti, 2024).

6.1 Practical implications and future studies

This study examined key psychosocial challenges faced by adolescents, immediately
following the transition from lower to upper secondary education, by analysing longi-
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tudinal associations between ASE, loneliness and school connectedness. The findings
highlight that the transition reshapes students’ ASE, social relationships and school
connectedness. ASE may be shaped by broader support structures available at schools.
In the context of evolving school environments, such as recent reductions in teaching
hours and resources in Finnish vocational education, relational supports may become
more fragile. Such changes could increase students’ vulnerability to loneliness and
weaken their sense of school connectedness, with potential implications for ASE.

Strengthening school connectedness, fostering positive peer relationships, and
reducing loneliness appear especially important for supporting vocational school stu-
dents’ ASE (Allen et al., 2018; Castelli & Marcionetti, 2024). Relational structures
that promote emotional safety, inclusive peer interactions, and positive teacher—stu-
dent relationships may help mitigate the emotional and academic consequences of
loneliness. Tailored support strategies that reflect the distinct needs of different school
types are recommended (Cheng et al., 2023; Finnish National Agency for Educa-
tion, 2021). For general education student, ASE-focused study load management and
structured support within technology-enabled learning environments may be benefi-
cial (Wei et al., 2022). Interventions such as peer cooperative learning (Liu & Ye,
2025) and relational pedagogy (Jederlund & Von Rosen, 2023) may strengthen ASE,
reduce loneliness, and enhance school connectedness across educational settings.

Although previous studies have examined loneliness and school connectedness sepa-
rately, their combined impact on ASE deserves more attention. Further studies should
investigate how declines in ASE can be prevented during this transition period. Cross-
national comparisons would be valuable, given that the upper secondary education transi-
tions occur at similar ages across countries (Organisation for Economic Co-operation and
Development [OECD], 2025). To better capture latent constructs and reduce measure-
ment error, rigorous designs, including controlled studies, mixed-method approaches and
structural equation modelling, are recommended. Specifically, mixed-method approaches
could deepen understanding of students’ subjective experiences. Finally, more longitudi-
nal research is required to examine how developmental stages and various school-level
factors influence ASE, loneliness and school connectedness over time.

6.2 Strengths and limitations

A key strength of this study is its longitudinal design, which enabled the examina-
tion of within-individual changes over time. This approach offered valuable insights
into how loneliness, school connectedness and ASE are interrelated and how these
associations evolve, providing a more nuanced understanding than cross-sectional
data. The use of validated scales further strengthens the reliability of the findings.
While the data were drawn specifically from a Finnish context, the findings inform
a broader understanding of how institutional environments relate to ASE, loneliness
and school connectedness, and the mechanisms identified may be applicable across
educational systems with comparable social structures. Several limitations should
also be acknowledged. Although the fixed-effect model efficiently controlled for all
time-invariant individual characteristics, such as gender, ethnicity and parental edu-
cation, it could not account for unmeasured time-varying factors, including changes
in parental support or behavioural issues. Furthermore, the reliance on self-report
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measures may introduce response bias, and the absence of a control group limits the
ability to draw definitive causal inferences.

7 Conclusion

This study demonstrated a significant association between ASE, loneliness and
school connectedness among upper secondary school students. The link between
ASE and school connectedness was stronger in vocational pathways, where changes
in both school connectedness and loneliness largely explained the observed decline
in ASE within that cohort. In general upper secondary schools, however, ASE decline
persisted even after accounting for these social factors, pointing to the influence of
other variables such as heightened academic demands or pressure. Overall, the find-
ings provide longitudinal evidence that ASE trajectories are intrinsically related to
social contexts, highlighting the need for educators and administrators to implement
tailored support systems that address both the socioemotional and academic dimen-
sions unique to each educational stream during this critical transition phase.

Appendix 1: Conceptual model of the three-wave panel model and
tested interaction effects

See Fig. 2.
Moderation by
School type
Loneliness
/
Time (waves 1-3) ASE
School
connectedness

Fig.2 The conceptual model and the tested interaction effects across the three-wave longitudinal study. Loneli-
ness, school connectedness, and academic self-efficacy were measured at three time points (Waves 1-3), cor-
responding to the first three semesters of upper secondary education. The model focuses on within-individual
change over time. Interaction terms were used to test differences between school types in the development of
ASE over time and in the associations between loneliness and ASE as we as school connectedness and ASE
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Appendix 2: Description of measures and response scales

Items Answer options

I’m certain I can master the skills taught in class this year 1 = ‘Not at all true’

I’m certain I can figure out how to do the most difficult class work 2 = ‘Somewhat disagree’
I can do almost all the work in class if I don’t give up 3 = ‘Somewhat true’
Even if the work is hard, I can learn it 4 = ‘Mostly agree’

I can do the hardest work in this class if I try 5 = ‘Very true’

I feel like a part of a friend group 1 = “Not at all accurate’
I have a lot in common with people around me 2 = ‘A little accurate’

I feel I have been left out 3 = ‘Pretty accurate’

I feel isolated from other people 4 = ‘Exactly accurate’

I find company when I want

I feel bad that I’'m so isolated

I’'m not close to anyone anymore

My relationships are shallow

There are people who I feel close to
Nobody really knows me very well

There are people who truly understand me
There are people who I can talk to

I perceive this school’s people close to me 1 = ‘Not at all true’

I feel like I belong to the school community 2 = ‘Somewhat disagree’
I feel safe in this school 3 = ‘Somewhat true’

I am happy that I can go to this school 4 = ‘Mostly agree’

My school teachers treat students fairly 5 = ‘Very true’

Academic self-efficacy scale (Mingley et al., 2000); ®Loneliness scale (Finnish version of the UCLA-
loneliness scale; Junttila et al., 2013; Russell et al., 1980); “School connectedness scale (Furlong et al., 2011)
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