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Abstract

Academic engagement is a key determinant of educational success; however, students' engagement
typically declines throughout lower secondary school. Understanding the mechanisms underlying this
change is therefore essential. This longitudinal study examined whether individual changes in perceived
teacher emotional support and supportive peer relationships were associated with changes in academic
engagement (behavioral and emotional) via changes in mental well-being and growth mindset beliefs.
Latent change score modeling within a structural equation framework was applied across lower
secondary school (Grades 8-10; N = 1,686). The findings indicate that positive experiences of teacher
emotional support and supportive peer relationships are associated with higher levels of mental well-
being and stronger growth mindset beliefs, which, in turn, promote academic engagement. The results
suggest that adolescents’ learning-related thoughts and feelings may constitute important pathways
through which a supportive social environment contributes to more positive changes in academic
engagement

1. Introduction

Academic engagement is widely recognized as important for students’ immediate learning outcomes
and their long-term educational trajectories (Upadyaya & Salmela-Aro, 2013). Even though an overall
pattern likely conceals meaningful variation between students, research has consistently shown that
engagement declines during adolescence (Salmela-Aro et al., 2021; Wang & Eccles, 2012), underscoring
the importance of examining the individual and contextual factors that could explain changes in
students’ engagement during lower secondary school.

Lower secondary school is a particularly critical period, as adolescents face increasingly demanding
academic content and greater emphasis on formal grading that may not always align with the support
available in learning environments (Eccles, 2004). This combination could challenge students' beliefs in
their ability to learn and their mental well-being, which, in turn, could undermine their academic
engagement (Roeser & Eccles, 2024).

Although prior research has identified factors that contribute to engagement, there remains a limited
understanding of how engagement develops in relation to individual variations in key educational,
contextual, and psychological predictors (Martin et al., 2024).

To address these gaps, the present study tests a theory-based structural equation model proposing that
within-person changes in perceived classroom relationships, specifically emotional support from
teachers and supportive peer relationships, predict shifts in mental well-being and growth mindset
beliefs, which in turn predict longitudinal changes in academic engagement (behavioral and emotional)
during lower secondary school (Grades 8-10). Using a latent change score modeling approach across
two waves, the study captures individuals’ true latent change over time.

1.1 Adolescent academic engagement
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Academic engagement is commonly conceptualized as a multidimensional construct encompassing
behavioral and emotional components (Skinner et al., 2009; Wang & Eccles, 2012). Behavioral
engagement refers to students’ active participation in learning, reflected in their effort, attention, and
persistence, whereas emotional engagement involves students’ interest, purpose, and value in learning
(Skinner et al., 2009). Academic engagement is furthermore recognized as a crucial driver of students'
performance and success (Roorda et al., 2011, 2017; Wang & Holcombe, 2010), making it an important
focal point of learning.

Academic engagement is widely understood to be malleable and shaped by developmental and
contextual influences (Dotterer & Lowe, 2011; Martin et al., 2022; Wang & Eccles, 2012). On average, it
nevertheless tends to decline during adolescence (Salmela-Aro et al., 2021; Symonds et al., 2026).
Longitudinal research indicates that academic disengagement emerging early in adolescence is often
stable over time (Lemos et al., 2020), whereas emotional engagement, often conceptualized as the
value-based and internally motivating core of engagement, appears to decline more sharply than
behavioral engagement (Symonds & Hargreaves, 2016). This pattern suggests that behavioral
engagement is more closely tied to externally regulated, action-oriented participation in school.

Taken together, a decline is expected in both emotional and behavioral engagement during the lower
secondary school years (Grades 8-10), with a steeper decline in emotional engagement. However,
students are also likely to differ in their developmental trajectories (Symonds et al., 2026). Because such
individual variation remains somewhat underexamined, the present study investigates both average
patterns of change and heterogeneity in engagement across time.

1.2 Students’ perceived social context and academic
engagement

Students’ academic engagement is shaped by individual characteristics and by the social learning
context (Martin et al., 2024; Wang & Eccles, 2012). From the perspective of motivational self-system and
self-determination theory, engagement is more likely to be sustained when students perceive their
learning environments as supporting their basic psychological needs for relatedness, competence, and
autonomy (Connell, 1990; Ryan & Deci, 2020). Students’ perceptions of the social context are therefore
central to understanding variation in engagement during adolescence.

Within the classroom, emotionally supportive teacher-student relationships constitute a particularly
important contextual resource. Teachers who convey care, interest, and confidence in students’ capacity
to succeed can foster stronger academic engagement (Tao et al., 2022). More broadly, teaching
practices that provide meaningful opportunities for independent decision-making tend to promote
students’ sense of autonomy (Ruzek et al., 2016), while supportive instructional interactions may also
strengthen students’ competence beliefs. In turn, both autonomy and competence are positively
associated with academic engagement (Roorda et al., 2011). Teacher support may be especially
consequential during lower secondary school, when students are expected to take greater responsibility
for their learning while also navigating increasingly complex and abstract academic demands.
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Peer relationships in class represent a second major dimension of students' perceived social context.
Supportive peer relationships among classmates can provide opportunities for collaboration, mutual
assistance, and a sense of belonging, thereby contributing to students’ broader social thriving (Bradley et
al., 2021). Such relationships may be particularly relevant to fostering relatedness, a foundational source
of valuing school activities that is closely aligned with emotional engagement (Wentzel, 2022; Wang &
Eccles, 2012). When students experience their peer environment as supportive, they may be more likely
to invest effort in schoolwork and to view academic participation as meaningful and worthwhile.

However, these social resources are not assumed to remain stable during adolescence. Prior research
suggests that, on average, supportive relationships with teachers and peers decline during secondary
school (Bergin & Bergin, 2009; Vestad et al., 2022; Eriksen et al., 2024). This pattern is consistent with
developmental mismatch perspectives, which propose that declines in engagement may emerge when
adolescents’ increasing need for autonomy is met by overly restrictive or insufficiently responsive
learning environments (Eccles, 2004). Accordingly, an average decline in classroom support is expected,
whereas more positive learning environments are likely to facilitate academic engagement.

1.3 The role of mental well-being and growth mindset

Students' mental well-being is suggested to decline in adolescence (Gonzalez-Carrasco et al., 2017), with
a moderate stability (Patalay & Fitzsimons, 2018). This indicates both meaningful individual variation
and increased vulnerability. However, a classroom context that fosters basic psychological needs may
enhance students' well-being (Ryan & Deci, 2020). Within the school context, mental well-being
encompasses students’ experiences of optimism, positive emotions, and their sense of purpose
(Steinmayr et al., 2019). It has previously been linked to engagement through enacting positive
emotional efforts and purpose-driven actions in the academic sphere (Datu & King, 2018; Heffner &
Antaramian, 2016; Wong et al., 2024).

Teachers' emotional support is an important part of the classroom context that has been found to
correlate with students' mental well-being (Brandseth et al., 2019; Tennant et al., 2015). Our approach to
teachers’ emotional support includes caring and academic encouragement, capturing how teachers
foster students’ relatedness and academic competence. By nurturing these basic needs, teachers'
emotional support is likely to stimulate both students' mental well-being and academic engagement.
Higher perceived support is likely to foster positive academic emotions, which, in turn, contribute to
competence beliefs, interest (Lei et al., 2018), and active behavioral efforts during learning activities
(Shen et al., 2024). This posits that changes in mental well-being serve as an intermediate variable in the
relationship between teacher support and increased emotional engagement.

A similar pattern of peer support in fulfilling basic psychological needs for relatedness has been found to
correlate with students' well-being and to foster motivational aspects (Song, 2024; Steinmayr et al.,
2019). To our knowledge, there is limited prior research that has treated within-person changes in mental
well-being as an intermediate link between changes in perceived classroom support and academic
engagement. The present study, therefore, assumes that changes in mental well-being serve as an
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intermediate variable linking perceived changes in support from teachers and peers to shifts in
behavioral and emotional engagement.

This study also includes students’ developmental changes in growth mindset beliefs as an intermediate
variable. Students’ growth mindset refers to psychological processes reflecting beliefs about the
malleability of abilities (Yeager & Dweck, 2012). This contrasts with the term 'fixed mindset, which refers
to students who view abilities as static and often avoid situations that might expose perceived
limitations (e.g., Dweck & Yeager, 2019). Students' growth mindset beliefs tend to be more optimistic
about their capacity to learn (Yeager & Dweck, 2020) and view learning as a developmental process in
which effort and persistence play important roles in behavioral engagement (Lin-Siegler et al., 2016).

Although students' growth-mindset beliefs are described as malleable (e.g., Yeager & Dweck, 2020),
existing work indicates a linear decline and substantial temporal variability during adolescence (Wang et
al., 2026). This suggests that students' growth mindset, on average, decreases. Given past findings of
temporal variability, this is not assumed to hold for all students across the lower secondary level.

Students' growth mindset is also associated with emotional engagement (Vestad et al., 2023), likely
through the fostering of beliefs about learning. Both growth mindset and academic engagement are
considered internal and behavioral processes that depend on a supportive context. In school, this may
be offered by teachers and peers through a context that enables the individual student to see abilities as
developmental and that making errors is a part of learning (Walton & Yeager, 2020), creating positive
experiences that affect students' ability to envision, value, and achieve their goals (Pekrun & Linnenbrink-
Garcia, 2012).

Past empirical findings suggest that students who perceive teacher support tend to increase their
growth beliefs over time (Vestad et al., 2026; Wang et al., 2026). Even though the longitudinal
relationship between teacher support and students’ growth mindset is likely complex (Yu et al., 2022). In
this study, shifts in growth mindset are assumed to be related to changes in emotional support from
teachers and to serve as an intermediate link to developmental changes in academic engagement.

Less is known about how peer support is related to students’ growth mindset. Some related research
suggests that peers' mindsets nurture students' growth mindsets and foster intrinsic motivation (Sheffler
& Cheung, 2020). Supportive and encouraging peers may model learning as a continuous, interesting, yet
challenging process. Suggesting that shifts in growth mindset beliefs play an intermediate role in the
associations between changes in academic engagement and peer support.

1.4 The current study

Taken together, this study examines the extent to which changes in perceived emotional support from
teachers and peer support are related to individual changes in students’ academic engagement, both
emotional and behavioral. Drawing on the premise that contextual support factors affect students’
emotional experiences (Steinmayr et al., 2019), it is proposed that mental well-being and its development
throughout lower secondary school function as an intermediate variable. In parallel, support, in the form
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of well-functioning classroom relationships, is believed to engender within-person changes in beliefs
about the malleability of abilities.

Based on the above, this study addresses two research questions (RQ) with corresponding hypotheses

(H).

RQ 1: To what extent do students’ perceived emotional support from teachers, supportive peer
relationships, mental well-being, growth mindset, and academic engagement (behavioral and emotional)
change from Grade 8 to Grade 10 in lower secondary school?

Based on prior research on increased individual academic requirements and demands during lower
secondary school (Eccles, 2004), we expect an average decline across all study variables from Grade 8
to Grade 10 (H1).

RQ 2: To what extent do individual changes in emotional support from teachers and supportive peer
relationships relate to changes in academic engagement, directly or indirectly, via changes in students’
mental well-being and growth mindset?

Drawing on the notion that students’ social context plays a central role in academic engagement (Martin
et al., 2024), we expect that positive changes in perceived teacher and peer support are associated with
positive changes in behavioral and emotional engagement. However, because students’ emotions and
mindset beliefs about learning presumably affect how contextual support is translated into engagement,
these associations are assumed to operate primarily through changes in mental well-being and growth
mindset (H2).

2. Method
2.1 Sample and procedure

In this longitudinal panel study, data were derived from the larger research initiative titled Resilient (Rege
et al., 2025). Participants were recruited from 25 lower secondary schools, comprising 85 classes
across three municipalities in a county located in southwestern Norway. The project adhered to
established ethical standards and received approval from the Norwegian Agency for Shared Services in
Education and Research (Sikt).

A total of 2146 students were invited to participate: 1968 consented, resulting in a total participation rate
of 91.7%. Given that all participants were under 16 at the time of recruitment, written consent was
obtained from their parents or legal guardians.

Data collection was conducted through a digital survey administered during regular classroom sessions
with the teacher present. The survey was distributed in two waves. The first was in March 2021, when
students were in the eighth grade and ranged in age from 13 to 14 years (n = 1608; 74.9%). The second
wave occurred in March 2023, when the students were aged 15-16 years (n = 1686; 78.6%).
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Gender was recorded using registry data and refers to biological sex (Statistics of Norway, 2023). The
gender distribution in the sample was 51% males and 49% females.

2.2 Analytic approach

This study employed a latent change score (LCS) modeling approach in SEM to examine interindividual
differences in intraindividual change among lower secondary school students. Student academic
engagement (behavioral and emotional), classroom relationships (emotional support from teachers and
supportive peer relationships), mental well-being, and growth mindset were modeled as true latent
change scores. In accordance with this approach, the latent construct at the second time point was
regressed on the corresponding construct at the first time point, with the regression path constrained to
equality across individuals. The equation for the univariate LCS can be expressed as Y,;= Y;; + AY.

Y ,;is the observed score for time 1 for individual i, and Y,; is the observed score at time 2. AY; is the
latent change score, i.e., the unobserved (latent) change from time 1 to time 2. Utilizing the LCS
approach reduces parameter-estimation bias and enables estimation of true change over time (Castro-
Schilo & Grimm, 2018).

The analytic procedure began with inspection of descriptive statistics and proceeded to confirmatory
factor analysis (CFA) to establish the construct validity and reliability of the constructs' measurement
models, as detailed in the measurement section below. McDonald's omega was used as an indicator of
internal consistency. All analyses were conducted using Mplus version 9.1 with a robust maximum
likelihood estimator (MLR).

Model fit was evaluated according to Hu and Bentler's (1999) recommendations, using the following
indices: the root mean square error of approximation (RMSEA), the comparative fit index (CFl), and the
standardized root mean square residual (SRMR). A RMSEA value below 0.08 was considered acceptable,
a CFl value above 0.95 indicated good fit, and an SRMR value below 0.06 was deemed ideal.

Because students were nested within classes, intraclass correlations (ICC) were examined. These were
generally low (< 0.05), and the type-is-complex option was included in the estimation. To account for
shared method variance across repeated measures, method factors were included in the LCS models.
Attrition in longitudinal data was examined to prevent non-random missingness. Little’s (1988) MCAR
(missing completely at random) analysis was significant (x? = 321.97 (206), p = 0.001), indicating that
the MCAR assumption was not tenable. The data were therefore assumed to be missing at random
(MAR), supporting the use of full-information maximum likelihood (FIML) estimation.

Descriptive statistics, including means, standard deviations, and indicators of normality, are presented in
Table 1. Bivariate correlations for the LCS for study variables are reported in Table 2. Table 3 presents
the latent change estimates for each variable, along with model fit indices, explained variance, standard
deviation, and the ratio of explained variance for study variables. Cohen's d was calculated to provide a
standardized effect size for changes across time.
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Given that the LCS modeling (Fig. 1) in this study included intermediate variables, a bias-corrected
bootstrap procedure with 2000 resamples was employed to estimate the significance of indirect effects
with 95% confidence intervals (Cls) for the bootstrapped indirect effect coefficients (Table 4).

The longitudinal nature of the data required measurement invariance (MI) over time to meaningfully
interpret the results. To ensure longitudinal Ml at the observed level, configural invariance was first
inspected; thereafter, factor loadings were constrained to equality across time points (metric invariance),
followed by constraining intercepts to equality (scalar invariance). These increasingly constrained
models were compared against each other. Non-significant differences in model fit supported retaining
the more constrained models. Model comparisons were evaluated using the criteria proposed by Chen
(2007), with thresholds of ARMSEA <0.015 and ACFI < 0.010. The results of this procedure indicated
acceptable invariance from configural to strong factorial level (intercept equality) for all study variables.

2.3 Measures

2.3.1 Academic engagement

Students' perceived academic engagement was assessed using a slightly adapted version of Skinner et
al. (2009) behavioral and emotional academic engagement scales. Behavioral engagement consisted of
seven items, and emotional engagement of six. Behavioral engagement refers to the effort and action
students put into their schoolwork. In other words, the measure captures students' more visual and
behavioral efforts (“I have invested a lot in doing well at school”). Emotional engagement, conversely,
pertains to more value-related aspects, such as how students find the academic topics meaningful and
interesting (“The subjects we have had at school have interested me”). Both scales used a scoring format
ranging from 1 to 6, where 1 indicates "totally disagree" and 6 indicates "totally agree". The scales have
been used previously in the Norwegian educational context and showed good psychometric properties
(e.g., Bru et al., 2010).

The measurement model for behavioral engagement showed a good fit to the data for both waves, x? =
445.59 (74), RMSEA: 0.05 (0.05-0.06), CFI: 0.97, SRMR: 0.03, and good reliability at both time points: TT,
w =0.93; T2, w = 0.95. The measurement model for emotional engagement also yielded good fit, x? =
308.86 (53), RMSEA: 0.05 (0.05-0.06), CFI: 0.98, SRMR: 0.02, and good reliability at both time points: T1,
w=0.96; T2, w=0.97.

2.3.2 Mental well-being

To assess students’ mental well-being, the seven-item Short version of Warwick-Edinburgh Mental Well-
being Scale (SWEMWABS; Tennant et al., 2007) was employed. This instrument evaluates students’
perceived mental well-being over the past two weeks and captures both eudaimonic and hedonic
dimensions. Eudaimonic well-being reflects aspects of meaning and purpose (e.g., “I've been feeling
useful”), whereas hedonic well-being pertains to experiences of happiness and pleasure (e.g., “I've been
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feeling relaxed”). The scale uses a five-point Likert response format ranging from 1 (“none of the time”)
to 5 (“all of the time”).

SWEMWABS has previously been validated in adolescent populations in the Norwegian educational
context, demonstrating strong psychometric properties (Ringdal et al., 2018). In the present study, the
measurement model demonstrated a good fit to the data, x? = 468.06 (76), RMSEA: 0.05 (0.05-0.06),
CFI: 0.96, SRMR: 0.03, and exhibited good reliability at both time points: T1, w =0.89,and T2, w = 0.91.

2.3.3 Growth mindset

Students' growth mindset was assessed using a five-item subscale from the Self-Efficacy Formative
Questionnaire (SEFQ; Gaumer Erickson et al., 2016) that focused on growth-oriented learning in
academic work (e.g., “l believe that the brain can be developed like a muscle” and “My ability grows with
effort”). A six-step scoring format, ranging from 1 to 6 (totally disagree to totally agree), was used. The
measurement model yielded a good fit for the two time points: x? = 244.08 (34), RMSEA = 0.06 (0.05-
0.07), CF1=0.97, SRMR = 0.02, and good reliability at both time points: T1, w =0.92; T2, w =0.94.

2.3.4 Classroom relationships

In this study, students' perceived emotional support from teachers was assessed using the five-item
Teachers’ Emotional Support scale (Bru et al., 2010). Students responded to items reflecting their
perceptions of teachers as supportive, trustworthy, and encouraging, such as “I can trust my teachers,’
“My teachers will always help me if | have problems,” and “I feel my teachers believe in me.” This scale
has been validated in previous studies involving similar age groups and has demonstrated strong
psychometric properties (Vestad et al., 2024; Eriksen et al., 2024). In the present study, the measurement
model showed a good fit to the data for both waves, x? = 225.48 (34), RMSEA = 0.06 (0.05-0.05), CFI =
0.98, SRMR =0.02, and good reliability: T1, w =0.93; T2, w = 0.96.

Supportive peer relationships are those among fellow students in a class who are the same age and at
the same level of education. The measure used a four-item scale developed for the project that captures
students’ perceptions of peer support in the classroom. Example items include: “Most of the students in
the class are my good friends,” “Most students in the class help me when | need it,” “The others in the
class like to be with me,” and “I like being with the other students in the class.” The measurement model
for this scale also showed good fit for both waves, X% = 130.18 (19), RMSEA = 0.06 (0.05-0.07), CFl =

0.98, SRMR = 0.02, and good reliability: T1, w =0.90; T2, w = 0.92.

Emotional support from teachers and Supportive peer relationships were measured using a six-point
Likert response format ranging from 1 (“totally disagree”) to 6 (“totally agree”).

2.3.5 Controlling for gender and parental educational
attainment
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Students’ gender, eighth-grade Grade Point Average (GPA) in mathematics, Norwegian, and English, and
parents’ educational level were included in LCSM as covariates.

Gender was measured as biological sex using a dichotomous variable, with males coded 0 and females
coded 1. GPA was calculated as the mean of students’ grades in mathematics, Norwegian, and English,
ranging from 6 (excellent) to 1 (failure). Parents’ educational level was measured using register data
from Statistics Norway (2023). Educational level was coded on a scale from 1 to 8. Categories 1-3 were
merged because of limited variation and included “no education,” “primary education,” and “lower
secondary education.” The remaining categories were 4 = “upper secondary education,” 5 = “post-
secondary non-tertiary education,” 6 = “first stage of tertiary education, undergraduate level,” 7 = “first
stage of tertiary education, graduate level,” and 8 = “second stage of tertiary education/postgraduate

education.”

3. Results
3.1 Descriptive statistics

Descriptive statistics for the study's main variables are provided as mean scores and standard
deviations, with an indication of normality (Table 1).

Table 1
Descriptive Statistics and Normality

Behavioral engagement T1 Mean (SD) Skewness Kurtosis

4.58 (0.99) -0.99 1.27
Behavioral engagement T2 4.47 (1.10) -0.85 0.76
Emotional engagement T1 3.53(1.26) -0.22 -0.54
Emotional engagement T2 3.18(1.39) 0.11 -0.77
Mental well-being T1 3.66 (0.76) -0.62 0.77
Mental well-being T2 3.60(0.85) -0.36 0.12
Growth mindset T1 4.69(1.02) -0.98 1.37
Growth mindset T2 4.64(1.10) -0.99 1.29
Teachers' emotional support T1 496 (0.96) -1.51 3.15
Teachers' emotional support T2  4.61(1.17) -1.08 1.00
Peer supportive relationships T1  4.71(1.02) -1.18 1.70
Peer supportive relationships T2  4.47(1.81) -0.94 0.65
Note. Means, SD, and normality for study variables
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3.2 Measurement models

The longitudinal measurement models for the study variables demonstrated good fit to the data (see
Measurement section). All constructs exhibited adequate factor loadings. For behavioral engagement,
factor loadings ranged from 0.66 to 0.89 at Time 1 (T1) and from 0.74 to 0.93 at Time 2 (T2). Emotional
engagement showed loadings of 0.86—0.93 at T1 and 0.89-0.94 at T2. Well-being had factor loadings
ranging from 0.67 to 0.81 at Time 1 and from 0.71 to 0.86 at Time 2. Students' growth mindset at T1 had
factor loadings ranging from 0.79 to 0.89, and at T2, 0.83 to 0.90. Perceived emotional support from
teachers showed loadings ranging from 0.82 to 0.90 at T1 and from 0.87 to 0.94 at T2. Finally,
supportive peer relationships had factor loadings ranging from 0.80 to 0.85 at T1 and from 0.83 to 0.89
atT2.

Moreover, the results indicated that method variance for the observed indicators was generally low
across all variables (LCS) over time. Behavioral engagement exhibited the highest method variance,
ranging from 3% to 14%. Emotional engagement showed minimal method variance, ranging from 0.6% to
1%. For mental well-being, method variance ranged from 3% to 9%, while growth mindset ranged from
0.01% to 6%. Emotional support from teachers ranged from 1% to 3%. Supportive peer relationships
showed method variance ranging from 3% to 5%. Overall, all method factors remained well below the
25% threshold, indicating that method variance did not bias subsequent analyses.

Bivariate correlations of LCS, as shown in Table 2, ranged from moderate to strong. The strongest
correlation was observed between changes in behavioral and emotional engagement, suggesting a close
link between the two. Additionally, changes in mental well-being and growth mindset were both strongly
correlated with behavioral engagement. Correlations between emotional support from teachers and
supportive peer relationships, respectively, and the two types of engagement were moderate.

Table 2
Bivariate Correlation of LCS for Study Variables
1. ABehavioral engagement 1 2 3 4 5
2. AEmotional engagement 0.55%**
3. AWell-being 0.52%**  (.45%**
4. AGrowth mindset 0.51**%  (0.42%**  (.49***

5. ATeachers' emotional support ~ 0.32***  (0.25%**  (0.40%**  (.29%**
6. ASupportive peer relationships  0.33***  (0.25%**  (0.47**  (0.29%**  (0.46***

Note. *p < 0.05, **p < 0.01, ***p < 0.001
3.3 Univariate latent change scores
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Table 3
Univariate Latent Change Scores

ABehavioral X2(DF) RMSEA CFI SRMR LCS g2 SD for
engagement (90% CI) LCS
(vVS2)
824.39(83) 0.07 0.94 0.04 -0.12 1.19 1.09
(0.07-
0.07)
AEmotional 384.00(59) 0.06 098 0.02 -0.37 224 150
engagement (0.05-
0.06)
AWell-being 452.68(85) ?.05 096 0.04 -0.07 0.55 074
0.04-
0.05)
AGrowth mindset ~ 244.32(38) ?.06 0.97 0.03 -0.05"s 1.18 1.08
0.05- '
0.06)
ATeachers' 246.55(38) 0.06 0.98 0.04 -0.33 1.41 1.19
emotional (0.05-
support 0.06)
Supportive peer 117.97(22) 0.05 0.98 0.03 -0.26 1.43 1.20
relationships (0.04-
0.06)

Note. LCS represent the mean of the latent change scores reported in an unstandardized solution. ns
indicates no significant change in students growth mindset between the two waves. Remaining
variables exhibited significant latent change and variance at the p<.001 level.

In relation to RQ1, and partially supporting H1, small, negative average changes were found in
engagement (behavioral and emotional), mental well-being, and perceived classroom relationships. No
significant change was observed in students' growth mindset (Table 3).

Notably, the variance in change across all variables was significant, suggesting that while most students
experienced negative changes, not all did. The most pronounced variation in LCS was observed in
emotional engagement. To gain further insight into the proportions of variance across the latent change
mean, the standard deviation (SD) was calculated as the square root of each variance. LCS effect sizes
were also reported. As shown in Table 3, AEmotional engagement had the largest SD, indicating that
about 68% (+/-1SD) of the sample ranged from 1.13 to -1.87 between the two time points. However, the
effect size of the average change was small (d = -0.25). ABehavioral engagement had a slightly lower yet
substantial variation around the mean, ranging from 0.98 to -1.21 (+/-1SD) and had a low effect size
(d=-0.11).

ASupportive peer relationships also largely indicated variation in individual change, ranging from 0.94 to
-1.46 with a low effect size (d=-0.22). ATeachers' emotional support ranged from 0.86 to -1.52, and also
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had a small effect size (d=-0.28), and AGrowth mindset ranged from 0.69 to -0.79 with a latent change
almost close to zero (d=-0.037). AWell-being, however, had the lowest variation, ranging from 0.67 to
-0.81, with a small effect size of change (d=-0.10).

3.4 Latent change score modeling

Regarding research Question 2, and in line with the expected outcomes of hypothesis 2, the overall LCSM
provided a good fit to the data: x2 = 6564.29 (df = 2372), RMSEA = 0.03 (90% CI: 0.03-0.03), CFI =0.95,
SRMR = 0.04. As illustrated in Fig. 1, associations were observed between changes in students’ mental
well-being and changes in their emotional and behavioral engagement.

Changes in emotional support from teachers were moderately associated with individual changes in
students’ well-being, whereas changes in supportive peer relationships were strongly associated with
well-being. Changes in emotional support from teachers were only weakly, albeit significantly, associated
with changes in behavioral engagement. The association of changes in classroom relationships and
students' growth mindset was lower but significant.

Taken together, changes in emotional support from teachers and supportive peer relationships
accounted for 26.70% of the variance in AMental well-being and 14.80% of the variance in AGrowth
mindset. Whereas all these variables accounted for 27.70% of the variance in AEmotional Engagement
and 38.60% of the variance in changes in ABehavioral Engagement.

Note

Latent change scores model results are represented as standardized beta coefficients (B), denoted by A
(delta change). Residual correlations are removed for ease of interpretation.

3.4.1 Indirect effects

Following question 2, and as expected in H2, developmental changes in students’ mental well-being
appeared to be supported by positive classroom relationships, which, in turn, promoted positive
emotional and behavioral academic engagement (Table 4). Changes in classroom relationships were
also indirectly and significantly related to engagement via changes in students' growth mindset
(Table 4).
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Table 4
Indirect Effects of Latent Change Score Variables

Dependent variable Via Indirect 95% Confidence
effects interval
Lower Upper
limit limit
Behavioral Teachers' emotional support via 0.07 0.05 0.11
engagement well-being
Supportive peer relationships via 0.11 0.07 0.16
well-being
Teachers' emotional support via 0.05 0.03 0.08
growth mindset
Supportive peer relationships via 0.06 0.03 0.08
growth mindset
Emotional Teachers' emotional support via 0.08 0.05 0.11
engagement well-being
Supportive peer relationships via 0.12 0.08 0.17
well-being
Teachers' emotional support via 0.04 0.02 0.07

growth mindset

Supportive peer relationships via 0.04 0.02 0.07
growth mindset

Note. Indirect effects are reported in standardized latent change scores and are significant at the p <
0.05 level.

4. Discussion

Academic engagement is a key predictor of performance, achievement, and educational attainment. A
greater understanding is needed of how academic engagement changes over time and of the contextual
and emotional factors that may affect its trajectories during this period.

The present study examined (1) how individual changes in academic engagement, both behavioral and
emotional, mental well-being, growth mindset, and perceived support from relationships with teachers
and peers unfold across grades 8 to 10 (13—16 years old), and (2) how these changes interrelate and
whether mental well-being and growth mindset may serve as intermediate variables of change, linking
classroom relationships with shifts in students’ academic engagement.

4.1 Changes and individual variation

In line with the first research question and partly with H1, the findings indicate that, on average,
academic engagement, mental well-being, and perceived emotional support from teachers and peers
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declined throughout lower secondary school. This pattern is consistent with previous research
documenting downward trajectories in adolescents’ social and psychological development and school-
related motivation (Steinmayr et al., 2019). However, the average declines were weak, and substantial
variation in individual changes was detected, reflecting that, although for most variables, slight
majorities of students showed negative trajectories, whereas a considerable proportion showed positive
shifts.

Emotional engagement showed the most marked average decline, which may signal that increased
academic demands and a heightened emphasis on performance in lower secondary education (Roeser &
Eccles, 2024) weaken students’ emotional and intrinsic interests in schoolwork (Lemos et al., 2020).

Although behavioral engagement also declined on average, it was smaller than that for emotional
engagement. This distinction is consistent with research suggesting that behavioral manifestations of
engagement, such as effort, participation, and task completion, are more externally regulated and thus
may be maintained longer in the face of changes in requirements within the school system (e.g.,
Symonds & Hargreaves, 2016). The somewhat larger average decline in emotional engagement
furthermore suggests that emotional investment in learning is more vulnerable to change than overt
academic behavior.

Notably, moderate individual variability was found in both emotional and behavioral academic
engagement, indicating that declines are not universal. Emotional engagement showed greater individual
variation around the average change than behavioral engagement, suggesting that although differences
in academic engagement in general and across lower secondary school decreased, some changed
marginally, while others increased.

Perceived emotional support from both teachers and peers also declined across the lower secondary
level. The largest reduction occurred in perceived emotional support from teachers, consistent with
earlier findings (Roorda et al., 2011, 2017). Several developmental and contextual factors may contribute
to this decline, such as increasingly complex social dynamics, heightened self-awareness, and greater
sensitivity to teacher expectations and evaluations (e.g., Bergin & Bergin, 2009). Individual variability
emerged: a slight majority of students reported declines, while some experienced improvements in
emotional support from teachers. The variability in changes in peer-supportive relationships was similar,
corroborating the notion that perceived peer relationships are dynamic across adolescence (Scholte &
Van Aken, 2020).

Changes in students’ mental well-being were small, but negative, supporting the view that adolescent
mental well-being may be vulnerable to declines across the lower secondary school years (Gonzales-
Carrasco et al., 2017; Patalay & Fitzsimons, 2018). The individual variations found substantiate that, for a
majority of students, perceived well-being declines.

In contrast to expectations, students' growth mindset showed no significant average change. However,
findings of individual variation suggest differentiation in developmental trajectories. This pattern is
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consistent with prior research indicating that growth mindset beliefs may fluctuate over time (Wang et
al., 2026). Rather than suggesting stability, the nonsignificant average change points to meaningful
heterogeneity and highlights the importance of identifying the conditions under which growth mindset is
maintained, strengthened, or even weakened during lower secondary school.

4.2 Classroom relationships, well-being, and mindset, and
their link to academic engagement

Findings for the second research question demonstrated that positive individual changes in classroom
relationships, encompassing both changes in perceived emotional support from teachers and peer
supportive relationships, are linked to positive shifts in academic engagement. Significant parts of these
associations were indirect through developments in mental well-being and growth mindset, suggesting
that the two operate as distinct intermediate pathways.

Individual changes in peer relationships were associated with changes in both mental well-being and
growth-mindset beliefs, with each showing a parallel change in academic engagement. The mental well-
being pathway supports the notion that relatedness is a core psychological need underlying meaningful
learning and positive emotions, both of which are theorized to be related to mental well-being (Ryan &
Deci, 2020). This seems important, despite adolescence being characterized by rapid social
development and heightened self-awareness, which may also challenge students' sense of relatedness
(Scholte & Van Aken, 2020). More structured environments that scaffold functional peer support may be
associated with peer relationships functioning as a developmental resource. Findings are consistent
with peer support being related to positive emotions and a sense of meaningfulness in academic work.
This, in turn, is likely to motivate effort, thereby indirectly linking longitudinal changes in peer-supportive
relationships to growth in behavioral engagement (Stanley & Schutte, 2023; Song, 2024; Steinmayr et al.,
2019).

The findings from the intermediate role of shifts in growth mindset suggest that supportive peers could
reinforce beliefs about malleable abilities (Sheffler & Cheung, 2020), and that positive peer support and
encouragement of effort, persistence, and productive errors are central to learning (Walton & Yeager,
2020). Moreover, if peers model a growth-oriented stance, this may deepen students' internal values and
interests, which may correspond to higher emotional engagement in academic work. The findings
suggest that peer support can be realized through two complementary yet independent pathways, each
contributing distinctly to behavioral and emotional academic engagement.

The associations of individual changes in emotional support from teachers and emotional engagement
through changes in students' mental well-being corroborate prior findings and suggest that teacher
support fosters students' need to feel related and autonomous, which is believed to be a cornerstone for
engagement (Roorda et al., 2017; Ruzek et al., 2016). In line with this, the current findings indicate that
positive support from teachers can nurture mental well-being, which, in turn, strengthens students'
emotional engagement.
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Individual changes in emotional support from teachers were also linked to within-person changes in
emotional engagement via positive shifts in growth mindset, suggesting that the quality of support
encourages students to perceive their abilities as developmental and to envision and pursue their goals
(Pekrun & Linnenbrink-Garcia, 2012). This may correspond to more growth-oriented beliefs, closely
aligned with intrinsic motivation, associated with positive trajectories in emotional engagement.
Regarding behavioral engagement, teacher emotional support was linked both directly and indirectly.
Although the direct association was the weakest in the overall model, it was nonetheless positive and
significant, underscoring that, in addition to emotional support from teachers being key for changes in
well-being and mindset, students' need for perceived emotional support from teachers during
adolescence may also be directly related to positive developments in active and externally regulated
academic effort. This does, to some extent, align with meta-analytic evidence on teachers'role in
academic engagement (Roorda et al., 2017). The indirect paths via shifts in well-being and growth
mindset suggest that teachers who facilitate an emotionally supportive climate not only may enrich
students' emotionally engaging experiences but also stimulate the effort and persistence central to
behavioral engagement.

Taken together, these findings imply that positive changes in perceived peer and teacher relationships
are associated with students' academic engagement via two intermediate pathways: within-person
changes in mental well-being and growth mindset beliefs. Students who experience greater positive
change in relational support tend to report greater psychological flourishing and stronger beliefs in the
malleability of their abilities, both of which could promote higher levels of emotional and behavioral
engagement in academic work.

Finally, the indirect link via change in mental well-being was somewhat stronger than that via change in
growth mindset. This suggests that both independent variables, especially changes in peer support,
involve support for relatedness, which, according to self-determination theory, is emphasized as key to
engagement. However, changes in growth mindset were more strongly linked to shifts in behavioral
engagement than to changes in emotional engagement. Effort and persistence in the face of failure are
behavioral manifestations of a growth mindset and may explain the stronger link.

4.3 Methodological considerations and future research

This study included a large, representative sample of lower secondary school students from grades 8 to
10. Although reliance on self-reported data is acknowledged as a limitation, using two time points within
a latent SEM framework enhanced the construct validity of the study variables. Moreover, latent change
score modeling accounted for measurement error inherent in self-report measures, thereby
strengthening the accuracy of the findings.

Controlling for register data on parental educational level and students' initial grades, as well as
biological sex reported as gender, also improves measurement accuracy. Nevertheless, the study is not
without limitations. Future research should examine the relationships among study variables across
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several time points and with more directional analytic advancement, as the current two-wave design
constrains causal interpretation of the results.

Furthermore, although emotional support from teachers is recognized as an important contributor to
students' academic engagement, future studies should adopt a broader conceptualization that also
encompasses competence and autonomy support. Similarly, whereas the present study assessed peer
support through relational dimensions, future research should also incorporate academic cooperation as
an important determinant of learning experiences and changes in academic engagement. Collectively,
these directions point to the need for further inquiry into how educational contextual factors relate to
individual changes in students’ mental well-being and mindset, and how these emotional and
psychological processes, in turn, relate to academic engagement.

4.4 Conclusion

With respect to this study's findings, students experienced moderate average declines in academic
engagement, well-being, and perceived classroom relationships in lower secondary school, whereas
growth mindset did not follow this downward trajectory. Notably, all variables exhibited significant and
substantial within-person variation, nuancing previous empirical findings of declines in engagement,
mental well-being, mindset, and perceived support during lower secondary school.

Furthermore, the findings consistently support the view that relational experiences in the classroom are
not peripheral to academic development but may constitute a central mechanism for sustaining
engagement. Both individual changes in emotional support from teachers and peer supportive
relationships were linked to changes in academic engagement, primarily through indirect pathways via
shifts in mental well-being and growth mindset, rather than through direct associations alone. This
pattern suggests that classroom relationships and their associations with engagement are largely
internalized. That is, relational support first transforms students' emotional states and beliefs before
manifesting in interest and value in learning as well as observable academic behavior. The findings imply
that individual changes in mental well-being and growth mindset function as active conduits through
which the quality of classroom relationships translates into academic investment.

These findings carry theoretical and practical significance. Theoretically, they support and extend self-
determination theory by specifying the links through which basic psychological needs may be fostered
by both teacher and peer relationships and promote engagement in adolescent academic contexts. In
practice, they highlight that efforts to improve students' academic engagement should prioritize the
classroom's contextual and relational climate, as interventions that target teacher and peer emotional
support and encourage supportive peer relationships are likely to benefit students' mental well-being,
adaptive beliefs about learning, and, ultimately, academic engagement. Fostering supportive classroom
relationships, therefore, represents a meaningful lever for promoting adolescent academic development.
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