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Abstract
Academic engagement (AE) has been widely recognized as a key determinant to address 
key challenges in the academic context as the student persistence and success at univer-
sity. However, previous studies have mostly measured AE using cross-sectional data, so 
its development over time is still unexplored. To address this research gap, we involved 
209 first‑year STEM undergraduates (54% female) from April–May 2019 (t₀) to October–
November 2021 (t₁) and investigated: (i) how AE changed from first to third year; (ii) how 
these changes in AE were affected by initial motivation; and (iii) how they affected stu-
dents’ academic performance. Using the six dimensions of SInAPSi Academic Engage-
ment Scale (SAES) alongside the Relative Autonomy Index (RAI) for motivation and 
total ECTS credits for performance, latent change score (LCS) models were performed to 
answer the research questions. In general, we found that a lower initial score was associ-
ated with greater changes, thus supporting AE as a dynamic process rather than a trait con-
struct. Results indicated a significant increase in all dimensions except for engagement with 
university colleagues dimension. Moreover, higher autonomous regulations led to higher 
initial engagement, which remained stable over time. Finally, higher levels of engagement 
with colleagues and capability to persist in the first year were associated with better perfor-
mance in the third year. Findings necessarily reflected effects of instruction disruption dur-
ing COVID-19 pandemics. The study contributes to the debate about the role of engage-
ment as a multidimensional dynamic construct influenced by social connections, that in 
turn affect academic achievement.
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Introduction

In recent decades, research has consistently identified academic engagement (AE) as a key 
predictor of students’ persistence and academic success (Maguire et al., 2017; Mortelmans 
& Spooren 2017), as well as a factor that decreases academic burnout (Salmela-Aro & 
Read, 2017). AE has also been recognized as central to addressing challenges commonly 
experienced at the university level, such as poor academic performance, feelings of alien-
ation, and high drop-out rates (Borja-Gil et  al., 2024; Laranjeira & Teixeira,  2025). By 
adopting a multidimensional perspective, the construct of AE encompasses students’ psy-
chological investment, personal involvement, and active participation in the social, aca-
demic, and institutional spheres of their educational environment (Esposito et  al., 2022; 
Ben-Eliyahu et al., 2018; Christenson et al., 2012; Fredricks et al., 2004). Recent theoreti-
cal models further frame AE as a dynamic process shaped by social relationships, socio-
cultural contexts, and institutional practices that foster students’ participation and sense of 
belonging within university life (Brint et al., 2008; Fredricks & McColskey, 2012; Kahu, 
2013; Lawson & Lawson, 2013; Snijders et al., 2017). Empirical evidence supports these 
theoretical perspectives: for example, Ketonen et  al. (2016), using a person-centered 
approach, found that students belonging to an “engaged” profile, which corresponded to 
higher personal involvement, active participation and task persistence, demonstrated higher 
academic achievement. Conversely, AE is negatively linked to disaffection, boredom, and 
intentions to drop out (Gilardi & Guglielmetti, 2011). That is, if students perceive educa-
tional institutions as indifferent, coercive, and unfair, or if they relate their attendance to 
university courses to negative emotions such as boredom, they will become disengaged 
or disaffected (mccormick et al., 2013; Park et al., 2012; Skinner et al., 2008). Evidence 
from research at both secondary and higher education levels further underscores the rel-
evance of AE for students’ well-being and academic performance. At the high-school level, 
Fiorilli et al. (2017) examined the associations among academic burnout, AE, and depres-
sive symptoms, showing—consistently with previous findings (Chow et  al., 2015)—that 
burnout and depressive symptomatology were negatively related to students’ engagement, 
whereas higher AE was linked to better academic performance. At the university level, 
similar patterns emerge. Research indicates that limited contact with teaching staff, low-
quality interactions with peers, inadequate instructional practices, and an excessive work-
load or evaluation pressure can contribute to problematic academic trajectories and dimin-
ished engagement (Korhonen & Rautopuro, 2018; Webb & Cotton, 2018).

Starting from such dynamic process perspective, as well as previous studies of our 
group, we further improved the conceptualization of AE, validating the SInAPSi Academic 
Engagement Model (Freda et  al., 2023). The model features six dimensions: University 
value and sense of belonging, which refers to the recognition of the worth of the university 
choice, of the relevance of the choice to enroll in the life project, and the perception of a 
sense of belonging to the context; Value of University course, which refers to the recogni-
tion of the relevance of the chosen academic course for the professional future; this dimen-
sion is connected with the belief that the chosen academic course represents an opportu-
nity, a source of interest and a chance for personal growth; Perception of the capability to 
persist in the university choice, which refers to the awareness of the encountered (or to be 
encountered) difficulties and of the resources needed to overcome them; in this perspec-
tive, this dimension is strictly connected to the intention to drop out; Engagement with the 
university professors, that refers to the feeling of being “seen” as a person by the faculty 
members; it also refers to the perception of availability and interest of the professors, and 



Investigating changes in university students’ academic… Page 3 of 25     52 

to be respected by them; Engagement with the university peers, that refers to the possibility 
to create good and meaningful relationship with other students; this dimension refers also 
to the possibility to consider the group of peers at university as a relevant relational net, not 
only for academic purpose (studying together) but also as support source; Relationships 
between University and relational net, which refers to the balance between academic and 
private life and the recognition of the need to share with family and friends the enthusi-
asm for the academic project. In our conceptualization, AE includes the social relation-
ships built within the university context with the academic teaching–learning community 
(Kahu et al., 2020), the interpersonal interactions and sense of belonging and connection 
with the university community (Bowden et  al., 2017, 2021; Korhonen et  al., 2019), the 
personal meaning given to the field of study (Sá & Tavares, 2018; Sianou-Kyrgiou & Tsi-
plakides, 2011), the dedication to the chosen course and the compliance with the university 
rules (Coates, 2007; Vizoso et al., 2018; Zhang, 2022), the value assigned to the academic 
institution and to attending the specific academic course (Freda et al., 2016), and the per-
ceived difficulties in persisting in the academic project (Azila-Gbettor, 2024). The dynamic 
view of AE also implies a connection between engagement and the self‑regulation strate-
gies that students employ to optimize effort and manage their study time effectively (Dresel 
et al., 2015; Kahu, 2013; Kahu & Nelson, 2017; Räisänen et al., 2016). For example, in a 
previous study we showed that the dimensions of our AE model mediate the relationship 
between academic motivation—conceived as the internal drive that sustains learning and 
shapes students’ progress and outcomes—and university students’ academic trajectories, 
intentions to persist, and performance (Passeggia et al., 2023). Drawing on Self‑Determi-
nation Theory (SDT; Ryan & Deci, 2017), we found that higher levels of intrinsic and 
identified motivation were associated with stronger AE, which in turn increased students’ 
likelihood of persisting in their degree programs and achieving higher exam performance. 
The positive association between engagement and academic achievement is supported by 
recent systematic reviews (Kocsis & Molnár, 2025) as well as by studies examining broader 
motivation–performance links where engagement acts as a mediator (Oriol‑Granado et al., 
2017; Ribeiro et al., 2019).

Despite AE’s central role in supporting student persistence throughout the duration of 
university studies, most existing research has assessed engagement at a single point in time, 
relying on cross‑sectional designs. Only recently has a study employed latent transition 
analysis to track AE development in 974 students across their first three years of univer-
sity enrollment (Korhonen et al., 2024). Although valuable, this person‑centered approach 
describes individual differences in average AE levels but does not clarify whether students 
experience systematic changes in the different dimensions of engagement over time or 
whether AE at the beginning of a course influences changes at later stages. Additionally, 
although many studies have established motivation as a predictor of AE, it is still unknown 
whether students’ initial motivation shapes changes in engagement over time. Finally, 
while prior research has shown that AE predicts academic performance, it remains to be 
determined whether longitudinal variations in AE also contribute to students’ long‑term 
academic outcomes.

Research questions and hypotheses

Drawing on the literature review above, the present study aims to address the highlighted 
gaps by answering the following research questions:
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RQ1: How do changes in AE dimensions from first to third year depend on their 
initial values?

We expect that initial levels of each AE dimension will significantly predict the magnitude 
and direction of change in those dimensions from the first to the third year (Hypothesis 
H1). Previous longitudinal research shows that initial engagement strongly predicts sub-
sequent engagement trajectories. For instance, Eriksen et al. (2024), using latent change 
score modeling in a large longitudinal sample of secondary students, found that initial 
levels of behavioral and emotional engagement significantly predicted later changes. 
Moreover, in their review of 104 longitudinal studies, Salmela‑Aro et al. (2021) found that 
initial engagement levels are among the strongest predictors of later engagement, regard-
less of dimension. However, given the lack of previous specific studies, we leave open 
the question about the direction of the relationships between initial values and change in 
engagement.

RQ2: To what extent does initial motivation affect changes in AE dimensions?

Drawing on previous research studies, we expect that higher initial motivation will posi-
tively predict increases in AE dimensions from the first to the third year (Hypothesis H2). 
For instance, using the SDT framework, Karimi and Sotoodeh (2019) showed that intrinsic 
motivation acted as a significant predictor of engagement. Similarly, Ruzek and Schenke 
(2019) in a longitudinal study with about 900 students found that increases in behavioral 
engagement at a given time consistently predicted subsequent motivation to develop com-
petence and understanding, thus supporting bidirectional influence between motivation and 
engagement.

RQ3: To what extent do changes in AE affect students’ academic performance?

We expect that increases in AE dimensions from first to third year will positively pre-
dict students’ academic performance (Hypothesis H3). This hypothesis is supported by 
previous longitudinal studies. For instance, van Herpen et al. (2025) in a study with 613 
undergraduate students found that increases in engagement and study effort mediated the 
relationship between student–teacher/peer relationships and later performance. Moreover, 
engagement was a significant longitudinal predictor of academic performance. At sec-
ondary school level, Saracostti et  al. (2025) in a 3-year study with 284 students found 
that behavioral and cognitive engagement predicted later performance in language and 
mathematics.

Methods

Sample and procedure

For the present study, we drew on a convenience sample of Italian university stu-
dents enrolled in the Science–Technology–Engineering–Mathematics (STEM) 
school of the authors’ institution, specifically within the degree programs in Biology, 
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Biotechnology, Chemistry, Computer Science, Mathematics, and Physics. We focused 
on STEM programs because they have consistently been identified as high-risk con-
texts for student attrition (ANVUR, 2018; Eurostat, 2020; OECD, 2023). Research on 
university dropout in Italy and across Europe points to a range of contributing factors 
that are not unique to STEM fields, including family and parental background (Aina, 
2013; Ghignoni, 2017), inadequate pre-university academic preparation (Belloc et al., 
2010), structural and organizational characteristics of university programs (Gitto 
et  al., 2016), and broader national higher-education policies (Di Pietro & Cutillo, 
2008). However, STEM degrees also present domain-specific challenges that tend to 
amplify dropout risk. In particular, many students struggle with the first-year intro-
ductory courses such as calculus, general physics, and general chemistry, contributing 
to early disengagement and reduced persistence (Passeggia et  al., 2023; Seymour & 
Hewitt, 1997).

Data were collected at two points in time: end of the first year of enrolment (t0, 
April and May 2019), and beginning of the third year (t1, October and November 
2021), which is the last year of the Bachelor’s degree. The reason for choosing as t0 the 
second semester of the first year is that students were able to experience the university 
context for some time before measuring their AE. The reason for choosing the last year 
of the degree course as t1 is that during this year the students have almost finished their 
course so it is reasonable to expect that they have sufficiently experienced the univer-
sity context so that changes in AE would be reasonably expected. We note that while 
administration of the survey at the end of the third year would have been optimal, we 
chose the beginning of the third year because students usually focus in that semester on 
their final examinations to conclude their course.

Data collection at t0 was carried out as follows: two of the authors first asked 
the courses’ coordinators for permission to submit the first survey (see below) dur-
ing in-person lecture. Once obtained, the permission to access the lecture rooms, the 
researchers contacted the instructors and agreed on a schedule for the survey admin-
istration. Once in the lecture room, the researchers explained to the students the aims 
of the study and asked them to sign a written consent form to participate in the study. 
Students not willing to participate were allowed to leave the room. The administra-
tion time was on average 30 min. Due to the quasi-longitudinal nature of the study, 
the students were also asked to explicitly express their will to report their institutional 
mail, their university course, and identification number for subsequent contacts and 
data retrieval.

At time t1, due to the COVID-19 restrictions (which consisted of moving the teach-
ing activities and examinations for all courses, including the STEM ones, fully online 
between March 2020 and January 2022) that still affected at the time the universities, 
the researchers contacted the students via Microsoft Teams for the administration of 
the second survey (see below). They also retrieved the performance records from the 
university database of those students that had expressed their will to participate in the 
study and given their university identification number. All data were anonymized for 
the subsequent analysis. A total of N1 = 565 students (female students = 52.4%; age 
range: 18–20 years old: 89.7%; 21–23 years old: 8.5%; > 23 years old: 0.8%) agreed to 
participate in the study at t0 and reported their university identification number. Such 
initial dataset was sequentially reduced to individuals who agreed to participate again 
at t1 arriving at a total of N2 = 209 students (female students = 53.8%) for the present 
study. The retention rate for this study was thus 37%. There were no gender differ-
ences between students who answered at both t0 and t1 and students who participated 
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only at t0 (χ2 = 0.191; df = 1; p = 0.662). However, about 40% of the students who 
answered only at t0 had changed university or dropped out at t1.

Measures

The AE was measured at both t0 and t1 through the SInAPSi Academic Engagement 
Scale (SAES; Freda et al., 2023), a 29-item instrument which features six subscales cor-
responding to the six dimensions described in the background section. The instrument 
uses a 5-point Likert scale (from 1—completely disagree to 5—completely agree). The 
scores for the Perception of the capability to persist in the university choice dimension 
were reversed to facilitate interpretation of results.

The confirmative factorial analysis (CFA) confirmed the 6-factor structure of the 
SAES scale at both t0 (χ2/df = 1.725; Incremental Fit Index [IFI] = 0.906; Tucker-Lewis 
Index [TLI] = 0.888; Comparative Fit Index [CFI] = 0.906; Root Mean Square Error of 
Approximation [RMSEA] = 0.059, Confidence Intervals [CI] = [0.050–0.068]) and t1 (χ2/
df = 1.782; IFI = 0.936; TLI = 0.921; CFI = 0.935; RMSEA = 0.061, CI = [0.052–0.070]). 
Four items (1, 5, 18, 28) with regression weights lower than 0.5 were eliminated in the 
subsequent analyses. The four items were from different factors, so we decided to carry 
out the analyses on the remaining 25 items. The SAES showed an adequate through 
good internal consistency at both time t0 and t1, as McDonald’s ω ranged from 0.67 to 
0.86 and from 0.76 to 0.91, respectively.

Once the factorial structure was confirmed, we also tested the longitudinal invari-
ance of our measurement model for AE across the two time points through invari-
ance of the measurement weights and structural covariances (Byrne, 2008). Data 
showed a satisfactory longitudinal measurement invariance of the 6-factor structure 
of SAES both when constraining measurement weight, χ2 = 14.942, df = 19, p = 0.726, 
ΔCFI = 0.001, ΔNFI = 0.003, ΔTLI = −0.005; ΔRMSEA = 0.001 and structural covari-
ances, χ2 = 36.060, df = 40, p = 0.648, ΔCFI = 0.007, ΔNFI = 0.007, ΔTLI = −0.008, 
ΔRMSEA = 0.002.

The Academic Motivation Scale (AMS; Alivernini &  Lucidi, 2008) was used to 
measure students’ motivation at both t0 and t1. The AMS features five subscales, each 
corresponding to a different motivational regulation style. The five subscales reflect 
different levels of autonomy in a continuum that goes from the least autonomous style 
to the most autonomous one: amotivation, external, introjected, identified, and intrin-
sic motivation. Each type of motivation is composed of four items, for each motiva-
tion type, on a 7-point Likert scale (from 1—does not correspond at all to 7—corre-
sponds exactly), for a total of 20 items. The measure also allows us to compute a total 
index, namely the Relative Autonomy Index (RAI; Grolnick & Ryan, 1989), which is 
a continuous quantity that synthesizes information from four dimensions of motiva-
tion, from less autonomous to more autonomous regulation. The reason for using the 
RAI is to simplify the calculations of the statistical models used (see below). To cal-
culate the index, we used the following formula (Howard et al., 2020):

where external, introjected, identified, intrisic represent the mean values of the correspond-
ing AMS subscales. Note that in the RAI amotivation is not included given the aim of cap-
turing the continuum of self-determination.

RAI = 2 × external − 1 × introjected + 1 × identified + 2 × intrisic
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The CFA of the 5-factor structure AMS at t0 also showed a good FIT (χ2/df = 2.008; 
IFI = 0.916; TLI = 0.898; CFI = 0.915; RMSEA = 0.070). McDonald’s Omega for the four 
AMS dimensions that we used for calculating the RAI ranged between 0.75 and 0.90, so 
the AMS shows a good internal consistency.

The number of credits acquired, according to the European Transfer Credits System 
(ECTS), was retrieved from administrative records using students’ university identifica-
tion number and used as a proxy for academic performance. The maximum number of 
ECTS at the end of the third year is 180.

Data analysis

To answer RQ1 and investigate the development of AE between t0 and t1, we used a 
latent change score (LCS) model approach (McArdle, 2009; McArdle & Nesselroade, 
1994). This particularly versatile class of models is useful because it allows us to 
model the change of a given construct as an unobserved, latent variable, thus reduc-
ing measurement error, and because it can be used with a relatively low number of 
time points (a minimum of 2, although more are desirable). Moreover, LCS models 
capture intra-individual change rather than just describing changes in group averages 
and allow testing of hypotheses about directionality and causality of change (Kievit 
et al., 2018). Another advantage of these models over traditional longitudinal methods 
based on direct comparisons between measures at two time points (e.g., pre-post mean 
differences) is that they do not necessarily assume that the intervals are equivalent in 
the two measures, as the change itself becomes a latent variable that depends on the 
measures at the baseline and at the end point (Kievit et al., 2018). Finally, with LCS 
models, it is possible to relate changes to other variables of interest. LCS models in 
longitudinal studies are increasingly used in educational research at secondary school 
level (Eriksen et al., 2024; Garrecht et al., 2024), but no study has yet used them to 
investigate engagement development at university level.

A typical LCS model aims at describing the average change Δ in the score of a 
measured construct (e.g., engagement) or of a dimension of such construct between 
two points in time, t1 and t0, and the extent to which individuals differ in such change. 
In LCS models, we first let the latent post-scores regress on the pre-scores, with 
regression coefficient fixed to 1 and residual variance allowed to freely vary. The 
residual variance represents the aspects of the post-scores that cannot be explained 
by the pre-scores. Then, we introduce a new latent variable that describes the change 
between t0 and t1, which is entirely defined by the unique aspects of the post-scores 
not explained by the pre-scores. In other words, the latent change variable summarizes 
all the changes from t0 to t1. Finally, the latent change variable is allowed to vary 
in specifically how each learner changes from the pre-scores. To this aim, the latent 
change variable is allowed to regress on the pre-scores with a regression coefficient 
β representing the strength of the association between the change in the score and the 
initial score.

This basic univariate LCS model is represented in Fig. 1 (Howardson et al., 2017).
The model in Fig.  1 can be generalized to cases in which the pre-scores and post-

scores are measured through a series of indicators, so that they can also be expressed 
as latent variables, as in the usual measurement models in confirmatory factor analysis 
(Fig. 2).
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The model in Fig. 2 was then implemented in this study using AMOS v. 29 (see Fig. 3).
Then, as in typical CFA, we assessed the goodness of fit of the LCS model through 

usual indices (CMIN/DF, IFI, TLI, CFI, and RMSEA). The free parameters of the 
LCS models were estimated by the maximum likelihood method, under the assump-
tion of multivariate normality, which is the most common approach. Means of the 
latent change variables were calculated through imputation using regression.

To answer RQ2, the LCS models for each of the engagement factors used in RQ1 
were modified by adding motivation as an observed predictor of the two latent vari-
ables of the model in Fig. 1.

To answer RQ3, the LCS models tested in RQ1 for each of the factors of AE were 
further modified by adding the number of ECTS in the third year as an observed vari-
able predicted by the two latent variables of the model in Fig. 1.

All the models were applied to the sample of 209 students that responded to the sur-
vey at both time points. The power analysis was performed with the powerLCS func-
tion (Zhang & Liu, 2018) of the R package WebPower. The adequacy of the sample 
size for a two-wave LCS model was assessed via Monte Carlo simulation (1000 repli-
cations). The simulation parameters assumed moderate measurement error (estimated 
reliability ~.67) and stable variance across time points.

Sensitivity analysis revealed that the study possesses excellent statistical power (>.95) to 
detect medium-to-small latent change effects (d = 0.30). Furthermore, the sample guarantees 
adequate power (power = 0.84) to detect small effects down to a minimum threshold of d = 0.25.

Therefore, the sample was adequate to test the study hypotheses.

Fig. 1   Graphical representation of the basic univariate LCS model. ENGk.t0 and ENGk.t1 indicate the k-th 
dimension of engagement measured at time t0 and t1, respectively. ΔENGk indicates the latent change 
for the k-th dimension. σ2 Δ represents the variance explained by the model, μ the average change in the 
dimension between t0 and t1, σ2 t0 the variance of pre-scores
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Results

Univariate LCS models of AE dimensions

We report in Table 1 the descriptive statistics for the average latent change scores for the 
six AE factors calculated from factorial scores using linear regression, the correlations 
between latent change factorial scores obtained from the LCS models, and the standardized 
regression weights of the initial value at time t0 on the latent change score variable. In the 
Supplemental Material, we report further details of the LCS models for each of the 6 AE 
factors. The analysis shows that models have a good fit, meaning that at least some part of 
the variance of the change in the scores can be predicted by initial scores. Moreover, all 
means are significant, namely individuals, on average, increase or decrease significantly 
between the two time points. Five out of six AE dimensions showed a positive change, 
while only for one dimension, “Engagement with the university peers” the change is nega-
tive. We also report the standard deviation around the mean of the latent change variables. 
A high spread indicates that not all individuals experienced similar changes in the dimen-
sions of AE. For instance, Δ Relationship between university and relational net had a SD 
of 0.88, meaning that for about 67% of the sample the perceived change in the relationship 
between university and relational net will range from a slightly negative change of 0.62 to a 
substantially more positive change of +1.14.

Table 1 also shows that all the regression weights between each AE dimension at the 
initial time and its variation are negative and significant. This implies that lower initial 
scores of AE correspond to greater variations, while higher scores correspond to smaller 

Fig. 2   Graphical representation of the univariate LCS model in Fig.  1 with three indicators. Regression 
weights λi, i = 1,2,3 are also represented. Variances of observed indicators and correlations between residual 
errors are also reported as double headed curved arrows
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variations. In other words, students who on average had lower AE scores in their first year, 
and persisted in their university choice, reported in their third year a higher AE score dif-
ference between initial and third year scores, compared to those who reported on average 
higher AE scores in their first year; in fact, these students’ AE scores remained stable.

Effects of motivation on changes of the AE dimensions

All modified LCS models by adding the RAI as observed variable show adequate fit (see 
Supplemental material for full details). Table 2 reports the results of the LCS analyses for 
each of the six AE factors. Initial motivation has a significant direct effect on all engage-
ment dimensions only at time t0 except for the “Relationship between university and rela-
tional net” dimension. Given that in all LCS models the score at t0 significantly affects 
the change in the score, the relationship between initial motivation and change variable is 
influenced by the score at t0 for all dimensions, except for the “Relationship between uni-
versity and relational net” dimension. Note that indirect effects of the initial motivation on 
the change in the score are significant at p < 0.05 and negative for the remaining five AE 
dimensions, namely the higher the initial score in motivation, the more stable the level of 
the engagement dimension.

Effects of changes of the AE dimensions on performance

All modified LCS models by adding the number of ECTS as observed variable show 
adequate fit (see Supplemental material for full details). While the relationships between 
initial score of the AE dimensions and their corresponding change are all significant as 
in the previous univariate LCS models, the number of ECTS is significantly affected by 
the initial value of only two AE dimensions, namely “Perception of the capability to per-
sist in the university choice” and “Engagement with the university professors.” In the first 

Fig. 3   Graphical representation of the univariate LCS model in Fig. 2 implemented in IBM AMOS v.29 
for this study. Note that the latent variable representing post-scores has been deleted given that it perfectly 
regressed on pre-scores and latent change and indicators at time t1 let regress on both pre-score and latent 
change. To allow the model in Fig. 3 to be specified, we imposed that the factor loadings between t0 and t1 
are equal, namely λ2 = λ4 = λ7 and λ3 = λ5 = λ8, and we let error terms in the observed indicators to be cor-
related
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Table 2   Regression weights with confidence intervals for the LCS models of the six dimensions of engage-
ment modified by adding the observed variable RAI as predictor, and modified by adding the observed vari-
able ECTS as outcome variable

Engagement factor β Lower Upper

University value and sense of belonging
  t0 Δ –0.499** –0.682 –0.355
  RAI t0 0.525** 0.390 0.631
  RAI  Δ 0.044 ns –0.121 0.158
Value of the university course
  t0 Δ –0.647* –0.779 –0.474
  RAI t0 0.661** 0.575 0.760
  RAI  Δ 0.161 ns –0.021 0.290
Perception of the capability to persist in the university choice
  t0 Δ –0.358* –0.595 –0.065
  RAI t0 0.554** 0.423 0.693
  RAI  Δ –0.166 ns –0.389 0.027
Engagement with the university professors
  t0 Δ –0.432* –0.573 –0.172
  RAI t0 0.284* 0.134 0.403
  RAI  Δ –0.026 ns –0.188 0.087
Engagement with the university peers
  t0 Δ –0.305* –0.406 –0.160
  RAI t0 0.221* 0.066 0.311
  RAI  Δ 0.063 ns –0.061 0.224
Relationship between university and relational net
  t0 Δ –0.396* –0.513 –0.208
  RAI t0 0.076 ns –0.047 0.222
  RAI  Δ 0.037 ns –0.119 0.132
University value and sense of belonging
  t0 Δ –0.476* –0.659 –0.336
  t0 ECTS 0.092 ns –0.064 0.234
  Δ ECTS 0.083 ns –0.067 0.224
Value of the university course
  t0 Δ –0.540* –0.646 –0.423
  t0 ECTS 0.078 ns –0.095 0.241
  Δ ECTS 0.066 ns –0.102 0.221
Perception of the capability to persist in the university choice
  t0 Δ –0.474* –.622 –0.259
  t0 ECTS 0.241* 0.043 0.377
  Δ ECTS 0.161 ns 0.037 –0.365
Engagement with the university professors
  t0 Δ –0.464* –0.585 –0.254
  t0 ECTS 0.201* 0.048 0.345
  Δ ECTS 0.062 ns –0.097 0.278
Engagement with the university peers
  t0 Δ –0.294* –0.379 –0.167
  t0 ECTS 0.057 ns −0.076 0.190
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case, β = 0.241, CI = [0.043; 0.377], p < 0.05; thus, the higher the intention to persist meas-
ured at the first university year, the higher are the ECTS gained at the third year. In the 
second case, β = 0.201, CI = [0.048; 0.345], p < 0.05, the better the perceived relationship 
with instructors at the first university year, the higher are the ECTS gained at the third 
year. Concerning the latent change variables, the number of ECTS is significantly affected 
only by the change in the “Engagement with the university peers” dimension, β = 0.189, 
CI = [0.063; 0.319], p < 0.05, namely as the perception of meaningful peer relationships 
improves, the higher are the ECTS gained at the third year.

Discussion

In this paper, we analyzed through a latent change score approach how AE of university 
students evolves from the first year of enrolment to the third and final year of the univer-
sity course. We also investigated how such variational relationships are affected by ini-
tial motivation and influence final academic performance. Therefore, our study addresses 
not only the typical limitations of previous studies that used single-time measurement of 
engagement but also contributes to the field from the methodological point of view, having 
applied a quasi-longitudinal analysis strategy that can provide a valid alternative to tradi-
tional pre-post approaches based on the analysis of raw scores and cross-sectional research, 
which do not account for the metrics differences.

In this section, we discuss the main results obtained according to the research questions 
of the study.

RQ1: How do changes in AE dimensions from first to third year depend on their 
initial values?

Our findings showed that students who began the degree program with relatively low levels 
of AE tended to exhibit greater changes—whether positive or negative—by the third year, 
whereas students who started with already high scores showed little variation in either 
direction. This pattern indicates that those students entering the study program with less 
developed forms of AE and that persist in their academic choice may be more responsive 
to the learning environment and more susceptible to contextual influences over time. While 
these findings confirm Hypothesis H1, the consistently negative direction of the relation-
ship between initial AE values in each dimension and subsequent change represents a 
novel contribution of this study to the literature in the field. Specifically, while the pre-
sent study cannot uncover the reciprocal relationship between persistence and engagement 

*p < 0.05; **p < 0.01

Table 2   (continued)

Engagement factor β Lower Upper

  Δ ECTS 0.189* 0.063 0.319
Relationship between university and relational net
  t0 Δ –0.396* –0.503 –0.196
  t0 ECTS –0.015 ns –0.118 0.117
  Δ ECTS 0.035 ns –0.094 0.187
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development dynamics for students with lower initial AE, our results suggest that such a 
relationship can possibly unfold also reasons for which students decide to drop out at a 
certain point of their study course, while students with higher initial AE levels appeared to 
maintain more stable trajectories, possibly due to ceiling effects or because their engage-
ment levels were already well aligned with the program’s demands and supports. Over-
all, within the multidimensional perspective adopted in this study, our results suggest that 
AE in university contexts operates as a dynamic process, rather than being a fixed or uni-
formly progressing trait of student (Lawson & Lawson, 2013). This means that AE appears 
to evolve in ways that depend substantially on how students started their academic trajec-
tory, determined by the interplay between individual starting psychological status and the 
academic and encountered contextual conditions, for instance if teachers and peers create a 
supportive environment (Pham et al., 2022). Our results also suggest that AE is affected by 
relational factors and that institutional practices enacted by universities may differentially 
shape the trajectories of students with diverse initial AE profiles (Skinner et al., 2008).

When looking in more detail at the results of the univariate LCS models, our analysis 
shows that, for our sample, all the AE dimensions, except Engagement with the university 
peers, have an average significant increase between first and third year. The increase in 
the first two value-related dimensions corroborates existing research, suggesting the rel-
evance of perceiving that the degree program meets initial expectations and is aligned with 
their personal and professional goals in order to increase commitment and resilience in the 
university path (Galve-Gonzalez et al., 2025; Xia et al., 2023). Moreover, this result is in 
agreement with previous studies that suggest a relationship between the value given to the 
specific attended course and the reputation of the institution itself in which this course is 
taught (Alan et al., 2018; Bowden et al., 2021). The increase in the Relationship between 
university and relational net dimension also confirms previous studies according to which 
persistence in university course is positively affected by a successful interaction between 
academic context and personal life (Kahu, 2013). The positive change in the Engagement 
with the university professors dimension may be linked to the perception of an increased 
support by instructors throughout the courses, especially during the pandemic. Particularly, 
this result may be due to a bidirectional link between the relationships with the instructors 
and the commitment to the institution in which such relationships develop (Snijders et al., 
2020; Zeps et al., 2014). This may be due for instance to an improved perception of the self 
within the institution, a relationship that is mediated by the sense of belonging in the com-
munity of the university course (Kahu & Nelson, 2017) or to an improved confidence in 
adequately interacting with others in an educational context that is recognized as relevant 
for the self (Shernoff et  al., 2016). Alternatively, such improved perception may also be 
caused, for instance, by moving from large classes at the first year to smaller classes at the 
third year, which may foster a better interaction with the instructors. Finally, the increase 
in the Perception of the capability to persist in the university choice may be due to the fact 
that students who participated in the study at time t1 were still enrolled in their course so 
that they were more likely to be aware of the encountered difficulties, i.e., they became 
more resilient (Galve-Gonzalez et  al., 2025), especially after the pandemic, or they had 
developed other suitable mechanisms to cope with such difficulties thus reducing the inten-
tion to drop out (Ajjawi et al., 2020). The only dimension that shows a decrease in the stu-
dents’ scores is the Engagement with the university peers. Such decrease may be linked to 
the relational difficulties experienced as a consequence of the disruption of teaching activi-
ties due to the pandemic, thus directly interfering with the fulfilment of students’ need for 
relatedness with peers (Janke et al., 2022). Alternatively, such decrease may be also due 
to attending classes in a post-pandemic context with new peers as the courses become less 
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populated and more specialized, thus reducing the perception of support from peers in the 
forms as, e.g., tutoring, feedback or supplemental instruction sessions (Gasiewski et  al., 
2012; Kassab et al., 2024). Another possible interpretation is that although relationships 
with peers are important during the early university years, they give way to institutional 
and more adult relationships that increase students’ sense of belonging to the institution 
(Miller et al., 2018).

RQ2: To what extent does initial motivation affect changes in engagement?

While previous studies have analyzed the relationship between motivation and AE with a 
cross-sectional design (e.g., Chiu, 2021), this study is the first to analyze the effect of initial 
motivation on the variations in the AE dimensions over a long time period. All the LCS 
models for the six AE dimensions were significant, which means that initial motivation 
scores affect initial scores in the AE dimensions, which in turn influenced subsequent AE 
changes. However, for all AE dimensions, the effect of initial motivation on AE changes 
was not significant, suggesting a short-time bidirectional relationship between motivation 
and AE dimensions limited to time t0. Thus, Hypothesis H2 was not confirmed. Namely, 
differently from what we expected from previous studies, the more autonomous was the 
style of motivational regulation at t0, the higher the initial value of all engagement dimen-
sions, but the more stable was the score in the AE dimensions. Differently, lower scores 
in the initial motivation led to lower initial values of engagement but to greater changes 
in engagement. This result may be interpreted taking into account that less autonomous 
motivational regulations include identified and introjected regulations, which refer to the 
behavior enacted in light of its utility for future plans or to avoid bad feelings about one’s 
own performance. While these kinds of regulations do not necessarily lead to high levels 
of engagement, they may support persistence in the university course for extrinsic motiva-
tions, as utility value of the university course, which in turn may also lead to an increased 
level of engagement (Marôco et al., 2020; Morelli et al., 2021). Therefore, our study aligns 
with recent trends according to which initial motivational states can shape future academic 
trajectories through indirect pathways that lead students to acknowledge, for instance, the 
utility value of university and of the relationships with peers and instructors in the aca-
demic context (Liu, 2024). Conversely, our results also indicate that enrolling in a study 
program that is not a student’s first choice may increase the risk of low engagement and 
potential dropout (Korhonen & Rautopuro et al., 2018).

RQ3: To what extent do changes in engagement affect students’ academic 
performance?

When including the performance as a dependent observed variable, all the LCS models 
remain significant; thus, the initial score of engagement still affected subsequent changes. 
However, the effects of the initial scores of AE and of their changes on academic per-
formance at the third year were not consistent for all dimensions. Thus, Hypothesis H3 
was only partially confirmed. This result confirms results from previous studies according 
to which only some engagement dimensions were correlated with students’ achievement 
(Laranjeira & Teixeira, 2025). For instance, we found that when initial values were high or 
low in the Perception of the capability to persist in the university choice dimension they, 
respectively, positively or negatively influenced the performance at the third year. This 
finding expands on the previous ones by demonstrating the long-term negative effect of the 
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desire to drop out on academic performance and confirms the results obtained in the Italian 
context by Alivernini et al., 2008), who found that the intention to drop out at the begin-
ning of the semester influenced the number of credits obtained at the end of the semester. 
Our analysis also showed that students who manifest an increase in the score of perceived 
engagement with peers are more likely to have a better performance at the third year. This 
result emphasizes the importance of the sense of belonging to the university community 
extending to a longitudinal perspective the relevance of social relationships in students’ 
academic trajectory (Korhonen et al., 2019). A possible reason is that STEM courses, espe-
cially in the second and third year, often rely on group work, which has been shown to sup-
port the need for relatedness (Garn et al., 2019).

Limitations

While our study addresses the gap in the literature related to how engagement changes over 
three years of university courses, it has limitations that should be taken into account. First, 
while from the longitudinal perspective the response rate was adequate, it should be noted 
that the results reflected only the specific group of students who responded to the survey 
twice. Hence, students who answered at time t0 and dropped out before the third year were 
underrepresented at the end of the study—a factor that should be taken into account when 
interpreting the results. Second, given the potential bias between STEM students, who typ-
ically have different academic preparation according to the chosen course, future research 
should use advanced statistical techniques, such as propensity score matching, to determine 
whether attending a specific STEM course leads to a significantly greater level of academic 
engagement and whether it remains after accounting for potential biases due to the chosen 
course. Third, the sample included students at a single Italian university, which may limit 
the generalizability of the results to other cultural and geographical contexts. Moreover, 
the study did not take into account the cultural differences that concern, for instance, the 
dimensions related to the social and institutional university which may not be equally rel-
evant across countries (Carayon & Gilles, 2005). Future studies may replicate this study in 
different countries and with a more diverse sample in terms of areas of study and demo-
graphic characteristics. Finally, this study did not collect any information on students’ 
future study intentions.

Conclusions

In this longitudinal work, we studied the variations over three years of six academic 
engagement dimensions for a sample of university students who persisted in the chosen 
course.

First, findings showed that out of the three working hypotheses, one (H1) was con-
firmed, one (H2) was not confirmed and one was partially confirmed (H3). However, in 
all models, the initial level of engagement affects subsequent variations; specifically, those 
students who at the beginning of their studies reported high values for academic engage-
ment remained stable during the three-year period, while those who started with lower val-
ues in the third year increased their engagement. Future research is needed to explore the 
reasons underlying the latter relationships.
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Second, the decrease in engagement dimension of the relationship with peers calls for 
implementing more active teaching strategies that may stimulate a sense of belonging 
within students, so that no student could feel alone when attending lectures that are merely 
a passive transmission of contents. To support networks and other social aspects of stu-
dents’ lives within the institution may contribute to building such a sense of belonging. 
Correspondingly, to build a safe classroom environment where students can express their 
doubts, ask their questions and receive meaningful feedback may increase the perception 
of the engagement with instructors, whose changes are predictors of student achievement. 
Institutions can build upon such results by focusing.

As next step, future studies can also investigate if changes in engagement dimensions 
can be coupled, namely if the increase in one dimension may lead to increase in another 
dimension.

In conclusion, this longitudinal study lends validity to the six-dimensional construct of 
engagement because it can be a useful means to dynamically understand the complexity 
of students’ experiences from the first to the third year, taking into account not only moti-
vational factors but also a range of other factors, both within and outside the university, 
which may affect the academic trajectory and performance.

Appendix. SAES instrument

SInAPSi Academic Engagement Scale (SAES)

On a scale of 1 (not at all) to 5 (totally), indicate how true each statement is true for you.
For some of the following statements relating to university life, you should also consider 

your experience of virtual classrooms in your answers if you have followed distance learn-
ing courses and workshops on online platforms during the recent covid-19 emergency.

Statement Not at all Very little Somewhat A lot Totally

1. I’d be better off doing other things than going to 
university

2. Attending university is a great opportunity for me
3. I have good relationships with my fellow students
4. I have created meaningful friendships with some of 

my fellow students
5. The teachers clarify what they expect from us 

students
6. Teachers are usually available to discuss my work
7. My teachers respect me as a person
8. My teachers are interested in my opinions and what 

I say
9. The course of study I am attending will help me to 

achieve my professional goals
10. The course of study I am attending is an opportu-

nity for me
11. The course of study I am attending interests me
12. I like the course of study I am attending
13. I take university education seriously
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Statement Not at all Very little Somewhat A lot Totally

14. I believe that university is good for me
15. I discuss my university career with my family
16. I talk about my professional projects with my 

friends
17. I talk about my professional projects with my fam-

ily
18. University study is part of my life project
19. The university is very important in my life
20. I would leave university immediately if I had an 

alternative
21. I like meeting friends at university
22. I feel part of a group of friends at university
23. Despite the difficulties I sometimes encounter 

in university life, I think it is worth continuing my 
studies

24. Sometimes I think about leaving university
25. In my opinion, university education is not worth all 

the time, money and effort it requires of me
26. I am convinced that my decision to enroll in this 

university was the right one for me
27. I’m sure the degree course I’m attending is the right 

place for me
28. Studying with other students helps me
29. I find my studies very relevant to my professional 

projects

SCORING (mean for each factor)

1. Perception of the capability to persist in the academic choice 1, 20, 24, 25
2. University value and sense of belonging 2, 13, 14, 18, 19, 23
3. Value of the university course 9, 10, 11, 12, 26, 27, 29
4. Relationship between University and relational net 15, 16, 17
5. Relationship with University peers 3, 4, 21, 22, 28
6. Relationship with University professors 5, 6, 7, 8
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