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Abstract
Student dropout involves an intra-psychic process that is multi-causal. Important predic-
tors of student dropout, specifically academic procrastination, study satisfaction, and drop-
out intentions, are assumed to be reciprocally related. Understanding which predictors 
of student dropout precede others, or are involved in vicious cycles, would help identify 
early intervention opportunities. Furthermore, this approach gives insights into the role of 
dropout intentions from the onset of the dropout process, rather than only as a last step 
before actual student dropout. However, results at the inter-individual level are limited, 
and those at the intra-individual level are missing. In the present study, we applied latent 
cross-lagged panel modeling and multiple-indicator random-intercept cross-lagged panel 
modeling to investigate the reciprocal relations between academic procrastination, study 
satisfaction, and dropout intentions at both the inter-individual and the intra-individual 
level. For both models, we analyzed data from N = 1,409 (n = 837 women) undergradu-
ate students enrolled in different majors from a longitudinal study with three measurement 
points across one semester. At the inter-individual level, we found that having lower study 
satisfaction compared to other students was related to subsequently increased dropout 
intentions. At the intra-individual level, a lower than usual study satisfaction was related to 
subsequently increased dropout intentions and academic procrastination. In sum, study sat-
isfaction seems to protect against increases in dropout intentions and academic procrastina-
tion, whereas academic procrastination and dropout intentions did not precede each other 
nor study satisfaction. Therefore, interventions targeting study satisfaction may help miti-
gate academic procrastination and dropout intentions over the long term.
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Student dropout is a prevalent phenomenon in higher education. Within the standard three-
year period for a bachelor’s program, 23% of students leave tertiary education without 
obtaining a degree (OECD, 2022). In Germany, the dropout rate at universities is even 
higher (32%; Heublein et al., 2020). This is concerning as dropping out can result in costs 
for individuals, institutions, and society (Faas et  al., 2018; OECD, 2022). Accordingly, 
student dropout is attracting considerable interest in higher education policy and research 
(Berger et al., 2012; Blüthmann et al., 2008; Neugebauer et al., 2019).

Based on theoretical frameworks and empirical findings, student dropout is understood 
as the result of a multi-factorial deliberation and decision-making process (e.g., Bäulke 
et  al., 2022; Bean & Metzner, 1985; Heublein, 2014; Tinto, 1975). Students’ dropout 
intention is a key component of this process, mediating between important predictors of 
dropout and actual student dropout (e.g., Bean & Metzner, 1985; Dewberry & Jackson, 
2018). Specifically, dysfunctional learning behaviour (e.g., procrastination of study-related 
tasks) and negative study experiences (e.g., low study satisfaction) are thought to foster the 
development of dropout intentions, which in turn increases the likelihood of actual drop-
out (Bäulke et  al.,  2018; Fleischer et  al., 2019; Mashburn, 2000). In addition, academic 
procrastination and study satisfaction are related, with findings indicating that academic 
procrastination can precede study satisfaction (Gadosey et al., 2022) and vice versa (Grun-
schel et al., 2013a; Patrzek et al., 2012).

However, dropout intentions that evolve over time may play a more dynamic role in the 
dropout process, potentially acting as an amplifier for other risk factors associated with 
dropout: Increasing dropout intentions reflect an action-crisis, where students are in a con-
flict between goal-completion (i.e., gaining a degree and working on study tasks) and goal-
disengagement (i.e., not doing the tasks; Ghassemi et al., 2017). These dropout intentions 
could increase disengaging learning behaviour in the form of academic procrastination. 
Moreover, such an action-crisis can lead to a mindset-shift amplifying negative aspects of 
the original goal (Brandstätter et al., 2013), possibly decreasing study satisfaction.

Two empirical studies have addressed the role of dropout intentions within these vicious 
cycles on an inter-individual level (Lindner et  al., 2023; Scheunemann et  al.,  2022). 
Whereas Scheunemann et  al. (2022) found that students with higher dropout intentions 
reported subsequently more academic procrastination and less study satisfaction than stu-
dents with lower dropout intentions, Lindner et  al. (2023) found dropout intentions only 
preceding study satisfaction in their less constrained model. Methodological differences 
(e.g., differing time frames) and limitations (e.g., the mixed assessment of dropout inten-
tions and intentions to change majors) in these two studies necessitate further research. 
Moreover, both studies did not address how procrastination, study satisfaction, and drop-
out intentions relate at the intra-individual level, though student dropout is theoretically 
assumed to result from intra-psychic processes (e.g., Students with a lower study satisfac-
tion than usual experience a subsequent increase in dropout intentions; Mashburn, 2000).

In the present study, we first aim to investigate the reciprocal relations between aca-
demic procrastination, study satisfaction, and dropout intentions over one semester on the 
inter-individual level to overcome limitations of previous research (e.g., different majors, 
differentiated operationalization of dropout intentions). Second, we add insights on the 
reciprocal relations at the intra-individual level (e.g., students who experience a lower 
study satisfaction than usual), which better fits theoretical assumptions on the dropout pro-
cess (Mashburn, 2000). By combining the inter-individual and intra-individual perspective, 
we can help to identify students at risk of dropping out (e.g., students with lower study sat-
isfaction compared to others) and may extend our understanding of the longitudinal within-
person processes that play important roles in student dropout.
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Dropout intentions within the student dropout process

In line with Heublein, (2014), we define student dropout as leaving higher education with-
out obtaining any degree. This focus excludes changes of major, in which students leave 
their current program but continue their studies in a different degree program (Bäulkeet 
al., 2022). Theoretical models describe student dropout as an intra-individual process 
that unfolds within students over time and is multi-causal (e.g., Bean & Metzner, 1985; 
Heublein, 2014; Mashburn, 2000). Key predictors of student dropout encompass exter-
nal factors (e.g., financial situation, study conditions; Bean & Metzner, 1985; Heublein, 
2014) and individual factors. Key individual predictors of dropout intentions can be stable 
characteristics that differ between students (e.g., gender, high school grade point average 
(GPA); Bean & Metzner, 1985; Heublein, 2014) and characteristics that can not only vary 
between students but also within an individual over time (e.g., procrastination, study satis-
faction, dropout intentions; Bean & Metzner, 1985; Schnettler et al., 2020).

Dropout intentions play a key role in the student dropout process (Bäulke et al., 2022; 
Bean, 1982; Fleischer et  al., 2019) and are stressed as the most significant predictor of 
actual student dropout (Bean, 1982; Dewberry & Jackson, 2018). In the dropout model 
proposed by Bäulke et al. (2022), dropout intentions follow directly from the perception of 
a misfit with one’s studies, thereby shaping the dropout process from its inception. Simi-
larly, Ghassemi et  al., (2017) describe dropout intentions as a continuous component of 
the dropout process. They conceptualize the overall process as one of goal disengagement, 
in which dropout intentions represent the doubts regarding the goal of obtaining a degree. 
This close link between dropout intentions and actual student dropout is further associ-
ated with other predictors of dropout in theoretical models (e.g., Bean & Metzner, 1985; 
Heublein, 2014; Mashburn, 2000). Specifically, these models posit that dropout intentions 
mediate the relations between important predictors of student dropout and actual attrition.

Academic procrastination and study satisfaction as predictors of dropout intentions

Students’ learning behaviour and study satisfaction are important individual predictors for 
dropout intentions and student dropout (e.g., Bean & Metzner, 1985; Fleischer et al., 2019; 
Mashburn, 2000). In higher education, academic procrastination is a prevalent dysfunc-
tional learning behaviour. It is defined as the voluntary delay of an intended study-related 
task, despite anticipating potential negative consequences resulting from the delay (Steel & 
Klingsieck, 2016). Academic procrastination is associated with stress (e.g., Sirois & Kit-
ner, 2015), the accumulation of study tasks, a lengthened study course (Grunschel et al., 
2013a), and lower academic performance (e.g., Kim & Seo, 2015; Kooren et  al., 2024). 
Moreover, in a qualitative study, student counsellors mentioned academic procrastination 
as a reason for student dropout (Patrzek et al., 2012). Quantitative studies found that aca-
demic procrastination is negatively correlated with dropout intentions (Kegel et al., 2025; 
Scheunemann et  al., 2022)  and significantly predicts dropout intentions in studies with 
cross-sectional designs (Bäulke et al., 2018; Nemtcan et al., 2022) and longitudinal designs 
(Bäulke et al., 2022).

In addition to such risk factors, study satisfaction is generally understood as a protective 
factor against student dropout (Bernardo et al., 2025; Fleischer et al., 2019). Study satisfac-
tion is a cognitive component of subjective well-being (Diener et al., 2018) and represents 
the extent to which students evaluate their studies as positive or negative (Westermann & 
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Heise, 2018). In Mashburn’s dropout model (2000), study satisfaction is the central pre-
dictor of student dropout: Dropout cognitions, which contain dropout intentions, mediate 
the relationship between study satisfaction and student dropout. Although he found empiri-
cal evidence for this assumption, study satisfaction and dropout intentions were measured 
at the same time point. Longitudinally, Fleischer et al. (2019) identified study satisfaction 
(i.e., satisfaction with study content) as a significant predictor of dropout intentions and 
student dropout among first-year STEM (science, technology, engineering, and mathemat-
ics) students.

Academic procrastination and study satisfaction are mutually related in many empirical 
studies (Balkis & Duru, 2016; Grunschel et al., 2016; Kegel et al., 2025; Liborius et al., 
2019). A typical assumption for the direction of effects between academic procrastination 
and study satisfaction is that academic procrastination hinders goal achievement (Wäschle 
et  al., 2014), which reduces study satisfaction (e.g., Lent & Brown, 2008). In addition, 
university students indicate low study satisfaction to be a reason for their academic pro-
crastination (Grunschel et  al.,  2013b; Patrzek et  al.,  2015). Both perspectives align with 
the short-term mood-repair theory (Sirois & Pychyl, 2013). It proposes that students pro-
crastinate on tasks linked to diminished well-being (e.g., bad mood). Yet, because procras-
tination fails as a mood-regulation strategy, well-being declines in the long-term. Whereas 
these assumptions are empirically supported for affective well-being (e.g., Gadosey et al., 
2022; Pollack & Herres, 2020), research regarding cognitive well-being is lacking. A better 
understanding of the direction of this association in the context of student dropout would 
clarify the relevance of academic procrastination and study satisfaction for the design of 
interventions targeting dropout.

Dropout intentions as a predictor of academic procrastination and study 
satisfaction

In theoretical models (Bean & Metzner, 1985; Heublein, 2014; Tinto, 1975), dropout inten-
tions have been reduced to being a last step before the actual dropout. However, dropout 
intentions are part of the dropout process from the beginning and evolve throughout (Bäu-
lke et al., 2022). Ghassemi et al. (2017) describe student dropout as a gradual process of 
goal detachment, in which dropout intentions express an action-crisis (Brandstätter et al., 
2013). The individual experiences an intra-psychic conflict between maintaining the origi-
nal goal and detaching from it (Brandstätter et  al., 2013). In other words, the student is 
still aiming to achieve a degree in higher education but experiences increasing goal-related 
doubts. At the behavioural level, this may manifest as a conflict between planning aca-
demic tasks and disengaging in learning behaviour, such as procrastinating academic tasks. 
In sum, “studies strengthen the view that disengagement is shaped by reciprocal processes 
between the experience of action crisis and changes in goal appraisal” (Ghassemi et  al., 
2017; p. 1). Furthermore, dropout intentions experienced during the action crisis can trig-
ger a mindset shift (Brandstätter et al., 2013; Ghassemi et al., 2017), which subsequently 
impacts study satisfaction. Students become more attentive to the negative aspects of their 
studies, thereby decreasing study satisfaction. This is supported by Navarro et al. (2014), 
who identified a reciprocal relationship between satisfaction with an engineering degree 
and the intention to persist in the program.

Some researchers have found evidence for reverse or reciprocal relations of dropout 
intentions with academic procrastination and study satisfaction on the inter-individual 
level. In a three-wave longitudinal study over one semester with N = 326 undergraduate 
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students of mathematics and law, Scheunemann et al. (2022) explored these reciprocal rela-
tions with a latent cross-lagged panel model (CLPM). In concordance with the assumption 
of dropout intentions affecting the dropout process, they found that students with higher 
dropout intentions reported subsequently more academic procrastination and subsequently 
less study satisfaction than students with lower dropout intentions. Surprisingly, students 
with higher study satisfaction reported subsequently higher dropout intentions and less 
academic procrastination than student with lower study satisfaction. They suggested that 
students with higher study satisfaction in the beginning of a semester may subsequently 
experience more disappointment when expectations are not met and underestimate the 
number of academic tasks waiting for them during the semester. Scheunemann et al. (2022) 
recommended that to gain more insight into the dynamics of predictors of student drop-
out, future studies should include a larger sample, different majors, an operationalization 
that separates dropout intentions from intentions to change majors, and control variables. 
Stable individual characteristics are especially suitable to consider as control variables, as 
they cannot reciprocally relate with the main variables but can explain differences between 
students. Inter-individual differences in academic procrastination, study satisfaction, and 
dropout intention are known to depend on gender, high-school GPA, and the semester of 
studies (e.g., Lindner et al., 2023; Schnettler et al., 2020).

Lindner et  al. (2023) investigated these reciprocal assumptions with a different study 
design regarding larger time intervals, each of one academic year; different conceptualization 
of the three constructs (i.e., dropout from a specific degree program, general procrastination, 
satisfaction with study content); and a sample of teacher education students. Consistent with 
Scheunemann et al. (2022), they found in their latent CLPM that higher dropout intentions 
were related to subsequently decreased satisfaction with study content and that higher satis-
faction with study content was related to subsequently increased procrastination. Addition-
ally, procrastination was related to decreased satisfaction with study content. However, they 
focused on the results of their Full-Forward CLPM (FF-CLPM), because according to Lind-
ner et al. (2023) it provided a better understanding of causal relationships than their latent 
CLPM and it is especially useful for longer time intervals such as one-year lags (Hübner 
et al., 2023). The FF-CLPM indicated that over three years, procrastination negatively pre-
dicted satisfaction with study content, which in turn negatively predicted dropout intentions. 
The divergent findings of the two studies may be attributed to their differing methodologies. 
Therefore, further research is required to test the theoretical assumptions of reciprocal rela-
tions, which should also incorporate within-person analyses as an important extension.

An intra‑individual perspective on dropout intentions, academic procrastination, 
and study satisfaction

Focusing on the inter-individual level is important for identifying students at risk for high 
dropout intentions, yet this approach neglects one important factor: The student dropout 
process is an intra-individual process (Heublein, 2014; Mashburn, 2000). For this rea-
son, investigating the association of academic procrastination, study satisfaction, and 
dropout intentions at the intra-individual level is more suitable for testing the theoreti-
cal assumptions on reciprocal relations of predictors in the intra-individual dropout pro-
cess. The observed intra-individual variability in academic procrastination (Bäulke et al., 
2021), study satisfaction (Scheunemann et  al., 2022), and dropout intentions (Ghassemi 
et al., 2017; Schnettler et al., 2020) reflects the changeability of the constructs and justify 
the adoption of an additional intra-individual perspective in empirical studies. Over one 
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semester, previous studies found an increase in academic procrastination (e.g., Scheune-
mann et  al., 2022), a decrease in study satisfaction (e.g., Gadosey et  al., 2022), and an 
increase in dropout intentions (e.g., Schnettler et al., 2020). Moreover, dropout intentions 
have already been investigated on an intra-individual level in association with other study-
relevant variables, such as motivation and affective states (Ghassemi et al., 2017; Kelava 
et al., 2022). For instance, Schnettler et al. (2020) found that the intra-individual increase 
of intrinsic value related to the intra-individual decrease in dropout intentions. The model-
ling possibilities at the intra-individual level allow for a precise analysis of such recipro-
cal associations (random-intercept cross-lagged panel models; Hamaker et al., 2015; Orth 
et al., 2021). An investigation of the intra-individual relations between academic procras-
tination, study satisfaction, and dropout intentions seems worthwhile to refine theoretical 
models (e.g., Mashburn, 2000) and to find starting points for interventions for students at 
risk (Usami et al., 2019).

The present study

The first aim of the present study was to extend previous findings (Lindner et  al., 2023; 
Scheunemann et al., 2022) on the reciprocal associations between academic procrastination, 
study satisfaction, and dropout intentions at the inter-individual level. We analysed a larger 
sample with students of various majors, included control variables (gender, high school GPA, 
number of semesters studied in the current major), and measured dropout intentions with-
out major change intentions. Our second aim was to provide new insights into these recipro-
cal associations by examining them, for the first time, at the intra-individual level. For both, 
the inter- and the intra-individual level, time intervals of some weeks or months are suitable 
(Orth et al., 2021). To compare our results with the findings of Scheunemann et al. (2022), 
we also used a suitable one-semester time frame for our models. This time frame does not 
allow for the investigation of processes between semesters. But focusing on associations 
within a single semester offers the advantage of incorporating the various phases of the term 
(e.g., exam preparation) and providing a more granular view of the dropout process.

Studies at the inter-individual level have shown that students who report high levels of 
academic procrastination subsequently experience lower study satisfaction (e.g., Grun-
schel et al., 2016; Lindner et al., 2023) and students who experience low study satisfac-
tion subsequently report more academic procrastination (Grunschel et al., 2013b; Patrzek 
et al., 2015). On this basis, we assume that academic procrastination is negatively associ-
ated with subsequent study satisfaction (H1a) and vice versa (H1b) at the inter-individual 
level. Furthermore, both academic procrastination and study satisfaction are understood 
as important predictors of student dropout intentions (e.g., Bäulke et  al.,  2018; Bean & 
Metzner, 1985; Fleischer et al., 2019). Empirical findings support that students with high 
academic procrastination and low study satisfaction are more at risk to have high dropout 
intentions (Fleischer et  al., 2019; Liborius et  al., 2019; Lindner et  al., 2023). Therefore, 
we assume that academic procrastination (H2a) is positively and study satisfaction (H3a) 
is negatively associated with subsequent dropout intentions at the inter-individual level. 
Based on the understanding of student dropout as a goal disengagement process (Ghassemi 
et al., 2017) with dropout intentions being a part of this process from its inception (Bäulke 
et al., 2022), we aim to better understand the role of dropout intentions as a predictor for 
academic procrastination and study satisfaction. These reverse relationships are also possi-
ble, as indicated by results at the inter-individual level (Lindner et al., 2023; Scheunemann 
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et al., 2022). We assume that dropout intentions are positively associated with subsequent 
academic procrastination (H2b) and negatively associated with subsequent study satisfac-
tion (H3b).

For the intra-individual level, empirical findings regarding reciprocal relations between 
dropout intentions, academic procrastination, and study satisfaction are scarce. However, 
the conceptualization of student dropout as an intra-psychic process (Heublein, 2014; 
Mashburn, 2000) combined with findings on the intra-individual variability of all three 
constructs (Bäulke et  al., 2022; Ghassemi et  al., 2017; Scheunemann et  al., 2022) advo-
cate to extend the investigation of reciprocal relations toward the intra-individual level. 
We exploratively investigate whether the assumptions for the inter-individual level regard-
ing reciprocal relations between dropout intentions, academic procrastination, and study 
satisfaction (H1a-H3b) can be supported on the intra-individual level (RQ1a-RQ3b). This 
combined perspective helps to broaden our understanding of the dynamic relations in the 
dropout process.

Method

Procedure and participants

The longitudinal study took place at three German universities within the project “Pro-
crastination as Risk Factor for Student Dropout”. The project aimed to examine risk fac-
tors of academic success from a motivation-action-regulation perspective and included 13 
online measurement points spread over six semesters from 2018/2019 fall semester to 2021 
summer semester. For the present research, we used data from the first three measurement 
points that took place at the beginning, middle, and end of the 2018/2019 fall semester (T1: 
end of October to end of November 2018; T2: December 2018; T3: February 2019). We 
focused on these measurement points because we were interested in the reciprocal relations 
during one semester and wanted to use the largest possible sample size of the study. Prior 
to data collection, the ethics committee of the Department of Psychology at the University 
of Bielefeld approved the study. We recruited undergraduate students of different majors 
with moderate dropout rates (law, economics, and humanities, 21%) and high dropout 
rates (STEM disciplines, 43%, Heublein et al., 2020) in Germany. We provided informa-
tion about the study, and interested students filled out a contact form. Shortly afterwards, 
we invited interested students to an introductory session, where students obtained detailed 
information about the study, received a small gift worth €5, and gave informed consent for 
voluntary participation. Then, students were invited via e-mail to the online surveys.

As in previous studies that used the same dataset while focusing on other variables (e.g., 
Turhan et al., 2023), students were excluded from the analyses who did not participate at T1 
(n = 42) or who reported a major that was not the focus of the study (n = 6). For the current 
analyses, we additionally excluded students who declared they had changed major (n = 10) 
or quit studies completely (n = 8) during T1 to T3 and who reported no high school GPA 
(n = 8), because high school GPA is a control variable for which missing values could not 
be estimated. After this exclusion, N = 1,409 (n = 837 women, n = 572 men, n = 0 diverse) 
undergraduate students enrolled in STEM disciplines (n = 410), law (n = 308), econom-
ics (n = 509), and humanities (n = 182), participated at T1. On average, they were 20.79 
(SD = 2.69) years old, had a high school GPA of 2.32 (SD = 0.56), and were in semester 
2.62 (SD = 2.03) of their current major. At T2, n = 1,150, and at T3, n = 1,077 students 
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participated. Overall, n = 1,045 students participated at all three measurement points. The 
attrition rate between T1 and T3 was 23.56%. Participants received up to €121 for all 13 
measurement points of the longitudinal study, depending on their participation rate.

Measures

The project covered many variables. We describe the variables relevant to our research 
questions in this contribution.

Students’ background characteristics

We included the following demographic variables as control variables at every measure-
ment point in our analyses: students’ gender (1 = woman, 2 = man), high school GPA (inter-
val-scaled; in Germany, a smaller GPA reflects better performance), and number of semes-
ters studied in their current major (interval-scaled).

Academic procrastination

We used the 16-item German version of the Tuckman Procrastination Scale (TPS-d; Stö-
ber & Joormann, 2001; Tuckman, 1991), adapted for the academic context (Grunschel 
et  al., 2013b) to measure academic procrastination (e.g., “I get stuck in neutral even 
though I know how important it is to get started with my study-related tasks”). Participants 
responded on a 5-point Likert scale (1 = is not true at all to 5 = is perfectly true). The reli-
ability was good (ωT1 =.93, ωT2 =.94, ωT3 =.94).

Study satisfaction

Participants answered 10 items on a 6-point Likert scale (1 = is not true at all to 6 = is 
absolutely right) about their satisfaction with study content (e.g., “I am satisfied with my 
subject to the extent that I would choose it again”), satisfaction with the study conditions 
(e.g., “At my university, there is not sufficient attention paid to students’ concerns”), and 
satisfaction with coping with study-related stress (e.g., “I often feel tired and exhausted 
due to my studies”; Schiefele & Jacob-Ebbinghaus, 2006). As in previous studies (Grun-
schel et al., 2016), we used the total score of study satisfaction. The reliability was good 
(ωT1 =.86, ωT2 =.87, ωT3 =.85).

Dropout intentions

We measured students’ dropout intentions with three items (e.g., “I’m considering quitting 
my studies”) on a 6-point Likert scale (1 = strongly disagree to 6 = strongly agree; Bäulke 
et al., 2022). The reliability was good (ωT1 =.82, ωT2 =.83, ωT3 =.89).

Data analysis

We used IBM SPSS Statistics (Version 27; IBM Corporation, 2020) for preliminary analy-
ses. First, we checked with three one-way ANOVAs for systematic differences in academic 
procrastination, study satisfaction, and dropout intentions at T1 between participants who 
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partook at different numbers of measurement points. Second, we conducted descriptive and 
correlational analyses. Third, we checked for measurement invariance, which is an impor-
tant prerequisite for longitudinal analyses (Geiser, 2013) with Mplus (Version 8.6; Muthén 
& Muthén, 1998–2017).

To analyse the reciprocal relations, we used structural equation modelling with Mplus 
(Version 8.6; Muthén & Muthén, 1998–2017). For the latent factors in both models, we 
used parcels and single items as indicators. For academic procrastination and study satis-
faction, we created parcels to reduce the number of parameters in our models and improve 
the sample-size-to-parameters ratio (Kline, 2016; Little et  al., 2002). For academic pro-
crastination, we built four balanced parcels with the item-to-construct method (Little et al., 
2002) to distribute the items systematically, rather than randomly, across the different par-
cels based on their loadings on the latent factor. To take the multi-dimensionality of study 
satisfaction into account, we built three parcels with the domain-representative approach 
(Little et  al., 2002). This approach offers greater stability and a better fit for the model 
compared to the internal-consistency approach, which risks the parcels to represent sepa-
rate dimensions of a construct (Little et al., 2002). Based on Kline’s (2016) recommenda-
tion to use at least three indicators for a latent factor, we used the three single items as 
indicators for dropout intentions.

First, we analysed the reciprocal relations at the inter-individual level with a latent 
cross-lagged panel model (CLPM; Geiser, 2013). The CLPM focuses on associations of 
change in individual differences (Hamaker et al., 2015) and is suitable for investigating risk 
and resilience factors (e.g., Do students with a lower study satisfaction relative to others 
have a higher risk of subsequently increased dropout intentions compared to highly satis-
fied students? Orth et al., 2021). The autoregressive effects in a CLPM inform about the 
construct’s temporal stability. The cross-lagged effects inform about how variable X relates 
to variable Y under control of the previous value of Y, and vice versa (Orth et al., 2021).

Second, we analysed the reciprocal relations at the intra-individual level with a multi-
ple-indicator random-intercept cross-lagged panel model (RI-CLPM; Mulder & Hamaker, 
2021). As in the latent CLPM, the multiple indicators in the RI-CLPM form a latent factor 
for each construct at each measurement point. Unlike in the CLPM, these common factors 
are then decomposed into a time-invariant part (i.e., random intercepts) and a time-varying 
part (i.e., intra-individual relations). The random intercepts capture the stable between-
person variance for each variable (Hamaker et al., 2015). They are correlated and provide 
information about the cross-sectional relations at the between-person level (Orth et  al., 
2021). The remaining time-varying part tests for prospective effects at the pure within-per-
son level (i.e., change in the within-person deviation from the trait level). The autoregres-
sive effects reveal carryover effects, as they inform about the extent to which the temporary 
deviations from a student’s trait level in variable X can predict subsequent temporary devi-
ations from the student’s trait level in the same variable X at a later time point (Kryshko 
et  al., 2023). The cross-lagged effects are the prospective effects of temporary deviation 
from the trait level in variable X on change in the temporary deviation from the trait level 
in variable Y, and vice versa (Orth et al., 2021). The RI-CLPM answers a different research 
question than the CLPM: Do students with a lower study satisfaction than they usually 
experience have a subsequent increase in dropout intentions?

In both models, we modelled within-time correlations between our three constructs at 
T1 and their residuals at T2 and T3. They control for situation-specific effects (Geiser, 
2013). We included students’ gender, high school GPA, and number of semesters studied 
in their current major as potential confounding variables in both models. They represent 
manifest variables. We handled missing data with the full information maximum likelihood 
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approach (Enders, 2010). Model fit was evaluated with the following criteria from Hu and 
Bentler (1999): CFI ≥ .95; RMSEA ≤ .06; SRMR ≤ .08. Alpha level was set at  .05 in all 
analyses.

Results

Preliminary analyses

Panel attrition

We checked for systematic differences between students who participated only at T1 
(n = 227), students who participated at two measurement points (n = 137), and students who 
participated at all three measurement points (n = 1,045) with one-way ANOVAs for aca-
demic procrastination, study satisfaction, and dropout intentions at T1. Study satisfaction 
did not differ significantly between the three groups (F(2, 1406) = 0.214, p =.808). How-
ever, academic procrastination (F(2, 1406) = 11.188, p <.001, η2 =.016) and dropout inten-
tions (Welch’s F(2, 276.135) = 3.082, p =.047, η2 =.005) differed significantly between the 
groups. This indicates that a selection effect is present in the data. Tukey post hoc anal-
ysis revealed that students who participated at all measurement points reported signifi-
cantly lower academic procrastination than students who participated only at T1 (−0.22, 
95% CI[−0.35, −0.09]) and students who participated at two measurement points (−0.21, 
95% CI[−0.37, −0.05]). On a descriptive level, but not statistically significant, students 
who participated at all measurement points reported lower dropout intentions (M = 1.64, 
SD = 0.89) than students who participated only at T1 (M = 1.80, SD = 1.04) or students who 
participated at two measurement points (M = 1.78, SD = 1.01).

Descriptive statistics and bivariate correlations

Table 1 displays the descriptive results and bivariate correlations between students’ back-
ground characteristics, academic procrastination, study satisfaction, and dropout intentions. 
Descriptively, students reported an increase in academic procrastination and dropout inten-
tions and a decrease in study satisfaction, with a main change between the start and the 
middle of the semester. Academic procrastination and study satisfaction correlated nega-
tively on a small to moderate level (Cohen, 1988). Students’ dropout intentions correlated 
positively with academic procrastination on a small to moderate level and negatively with 
study satisfaction on a moderate to high level (Cohen, 1988). Gender did not correlate sig-
nificantly with any main construct. High school GPA correlated positively with academic 
procrastination and dropout intentions. Semester of current major correlated positively 
with academic procrastination and dropout intentions at the semester start only and nega-
tively with study satisfaction at all measurement points.

Measurement invariance

Measurement invariance over time is an important prerequisite to ensure that the latent 
variables represent the same construct at each measurement point (Geiser, 2013). Based on 
the cutoffs proposed by Chen (2007) to identify possible non-invariance (ΔCFI ≥ −.010, 
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supplemented by ΔRMSEA ≥  .015 or ΔSRMR ≥  .030 for weak invariance, and 
ΔCFI ≥ −.010, supplemented by ΔRMSEA ≥  .015 or ΔSRMR ≥  .010 for strong invari-
ance), we found strong measurement invariance over time for all three constructs (Table 2).

Research aim 1: inter‑individual reciprocal relations

Figure  1 displays the standardized autoregressive and cross-lagged effects of the latent 
CLPM. We included students’ gender, high school GPA, and semester in current major as 
control variables. The latent CLPM showed good model fit: χ2(439) = 1152.20 (p < .001), 
CFI = .98, RMSEA [90% CI] = .03 [.03, .04], SRMR = .04.

The significant within-time correlations showed that variables that are not part of our 
model influence our constructs. All within-time correlations between academic procrastina-
tion and dropout intentions were positive (rT1 = .291, p < .001; rT2 = .176, p < .001; rT3 = .197, 
p < .001). All correlations of study satisfaction with dropout intentions (rT1 = −.483, p < .001; 
rT2 = −.287, p < .001; rT3 = −.290, p < .001) and with academic procrastination (rT1 = −.370, 
p <  .001; rT2 = −.248, p <  .001; rT3 = −.254, p <  .001) were negative. All autoregressive 
effects were significantly positive. Overall, this indicates a moderate to high stability of aca-
demic procrastination, study satisfaction, and dropout intentions during one semester.

We found that students with lower study satisfaction relative to other students at Tn 
experienced significantly higher dropout intentions at Tn+1 (H3a). These effects can be 
interpreted as large cross-lagged effects (Orth et  al., 2022). However, dropout intentions 
did not relate to a subsequent change in study satisfaction (H3b). We neither found recip-
rocal relations between academic procrastination and study satisfaction (H1a, H1b) nor 
between academic procrastination and dropout intentions (H2a, H2b).

Table 2   Measurement invariance of academic procrastination, study satisfaction, and dropout intentions

Note. CFI  comparative fit index; RMSEA root mean squared error of approximation; SRMR  standardized 
root mean square residual
a  Comparison of configural invariance model with weak invariance model. b Comparison of weak invari-
ance model with strong invariance model

Variable Fit indices Model comparison

Χ2(df) CFI RMSEA SRMR ΔCFI ΔRMSEA ΔSRMR
Academic Procrastination

  Configural 126.35 (39) .994 .040 .021
  Weak 174.97 (45) .991 .045 .038  −.003a .005a .017a

  Strong 201.99 (51) .990 .046 .039  −.001b .001b .001b

Study satisfaction
  Configural 29.58 (15) .999 .026 .014
  Weak 34.22 (19) .999 .024 .020 .000a  −.002a .006a

  Strong 47.59 (23) .998 .028 .020  −.001b .004b .000b

Dropout intentions
  Configural 48.93 (15) .996 .040 .028
  Weak 62.33 (19) .995 .040 .030  −.001a .000a .002a

  Strong 102.19 (23) .990 .049 .034  −.005b .009b .004b
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Research aim 2: intra‑individual reciprocal relations

Figure 2 displays the correlations of random intercepts as well as the standardized autore-
gressive and cross-lagged effects of the multiple-indicator RI-CLPM. We included stu-
dents’ gender, high school GPA, and semester in current major as control variables. The 
multiple-indicator RI-CLPM showed good model fit: χ2 (433) = 1054.18 (p <  .001); 
CFI = .98, RMSEA [90% CI] = .03 [.03, .03], SRMR = .04.

Inter‑individual level: correlations of the random intercepts

The correlations of the random intercepts in the RI-CLPM represent time-invariant rela-
tions that are comparable to cross-sectional correlations but are based on information of 
all three measurement points (Orth et  al., 2021). All correlations were significant on a 
moderate to high level (Cohen, 1988). Academic procrastination and dropout intentions 
correlated positively. Study satisfaction correlated negatively with dropout intentions and 
academic procrastination.

Intra‑individual level: autoregressive and cross‑lagged effects

All within-time correlations between academic procrastination and dropout inten-
tions were positive, but only significant at T3 (rT1 = .149, p = .359; rT2 = .153, p = .137; 
rT3 =  .198, p <  .001). All within-time correlations between study satisfaction and drop-
out intentions were negative, but only significant at T2 and T3 (rT1 = −.235, p =  .127; 
rT2 = −.296, p =  .003; rT3 = −.357, p <  .001). All within-time correlations between aca-
demic procrastination and study satisfaction were significantly negative (rT1 = −.377, 

T1 = semester start, T2 = mid-semester, T3 = end of semester. Standard errors are presented in parentheses; 
analysis was controlled for gender (1 = woman, 2 = man), high school GPA, and semester in current major; 
statistically significant effects at p ≤.05 have solid lines and are in bold; dotted lines were part of the model 
but not significant at p ≤.05

Fig. 1   Standardized autoregressive and cross-lagged effects of the latent cross-lagged panel model between 
academic procrastination, study satisfaction, and dropout intentions
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p = .004; rT2 = −.272, p < .001; rT3 = −.305, p < .001). In the RI-CLPM, the autoregres-
sive effects represent the amount of within-person carryover effect (Hamaker et al., 2015). 
A positive autoregressive effect implies that a deviation above the personal mean at one 
time point is likely to be followed by a deviation above the personal mean at the next time 
point. All autoregressive effects for academic procrastination and study satisfaction were 
significantly positive. For dropout intentions, only the autoregressive effect between T2 
and T3 was significantly positive. This indicates that students with higher dropout inten-
tions than usual at the semester start did not likely experience higher dropout intentions 
than usual in the middle of the semester.

On this intra-individual level, students with lower study satisfaction than usual (i.e., 
than their person mean) at T2 experienced a subsequent increase in academic procrasti-
nation (RQ1b) and dropout intentions at T3 (RQ3a). The significant cross-lagged effects 
can be interpreted as large effects (Orth et al., 2022). However, academic procrastination 
did not relate to subsequent study satisfaction (RQ1a) nor dropout intentions (RQ2a) and 
dropout intentions did not relate to subsequent academic procrastination (RQ2b) nor study 
satisfaction (RQ3b).

Discussion

To gain a deeper understanding of the longitudinal and dynamic relations between cen-
tral predictors of student dropout (e.g., Bean & Metzner, 1985; Ghassemi et  al., 2017; 
Mashburn, 2000), the present study investigated the reciprocal relations between academic 

T1 = semester start, T2 = mid-semester, T3 = end of semester. Standard errors are presented in parentheses; 
analysis was controlled for gender (1 = woman, 2 = man), high school GPA, and semester in current major; 
statistically significant effects at p ≤.05 have solid lines and are in bold; dotted lines were part of the model 
but not significant at p ≤.05

Fig. 2   Correlations of random intercepts and standardized autoregressive and cross-lagged effects of the 
multiple-indicator random-intercept cross-lagged panel model, between academic procrastination, study sat-
isfaction, and dropout intentions
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procrastination as a study behaviour, study satisfaction as a study experience, and dropout 
intentions as an aspect of study decision at both the inter-individual and the intra-individ-
ual level over one semester. Study satisfaction turned out to be a critical variable within the 
framework of the study. Low study satisfaction was related to more academic procrastina-
tion at the intra-individual level (RQ1b) and to higher dropout intentions at both the inter- 
and intra-individual level (H3a; RQ3a). The other investigated relations were not signifi-
cant. We discuss these results in more detail in the following.

Study satisfaction as a critical variable for academic procrastination

On the intra-individual level, students with lower study satisfaction than usual in the mid-
dle of the semester reported more academic procrastination in the examination phase. 
This result is line with past research on reasons for academic procrastination (Grunschel 
et al., 2013a; Patrzek et al., 2012). Based on reports by students and student counsellors, 
the procrastinator type discontent with studies represents students who procrastinate due 
to their dissatisfaction with their studies (Grunschel et al., 2013b) and could be the reason 
behind our finding.

According to the short-term mood-repair theory (Sirois & Pychyl, 2013), individuals 
procrastinate to avoid aversive tasks that trigger negative feelings. So far, the mood-repair 
theory and related studies have referred to affective well-being (e.g., Gadosey et al., 2024; 
Pollack & Herres, 2020; Sirois & Pychyl, 2013). Our finding suggests that this theory can 
be transferred to components of cognitive well-being on the intra-individual level, such as 
study satisfaction (Diener et al., 2018): A lower than usual level of study satisfaction could 
be related to one’s reluctance to perform study-related tasks, which the student then post-
pones against their better knowledge. Future studies could investigate in more detail the 
relationship between study satisfaction, task aversiveness, and academic procrastination on 
the intra-individual level.

On the inter-individual level, we found no positive relation between study satisfaction 
and subsequent academic procrastination. Accordingly, the significantly positive result 
reported by Scheunemann et  al. (2022) was not confirmed in an additional sample. Due 
to our larger sample and the inclusion of control variables, the results of the present study 
appear to be more generalizable. In addition, they align with findings of the FF-CLPM by 
Lindner et al. (2023).

Integrating our inter- and intra-individual findings, it appears that the tendency toward 
academic procrastination is not determined by a specific threshold value of study satis-
faction, but rather by the subjective perception of change in the student’s study experi-
ence. Consequently, interventions aimed at increasing study satisfaction may yield positive 
effects on learning behaviour for students regardless of whether their satisfaction levels at 
the start of the semester are high or low. This effect would have remained unnoticed with-
out investigating the intra-individual level.

Study satisfaction as a critical variable for dropout intentions

In line with theory (e.g., Mashburn, 2000) and longitudinal studies at the inter-individual 
level (Fleischer et al., 2019; Lindner et al., 2023), having lower study satisfaction compared 
to other students (inter-individual level) and lower study satisfaction than usual (intra-indi-
vidual level) were related to subsequently increased dropout intentions. To our knowledge, 
the present study is the first to demonstrate this association at the intra-individual level. 
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Consequently, study satisfaction serves a dual purpose. It can be used to identify students 
at greater risk of student dropout, and it offers a point of intervention to reduce dropout 
intentions by increasing levels of satisfaction for all students. Overall, a high level of study 
satisfaction appears to be a protective factor against the formation of dropout intentions 
(Bernardo et al., 2025; Fleischer et al., 2019; Mashburn, 2000). These results align with 
the notion that perceived misfit—the perceived lack of fit between the student and their 
program—serves as the starting point of student dropout (Bäulke et al., 2022). Low study 
satisfaction can be seen as an expression of a perceived lack of fit between the student 
and their studies (e.g., Bohndick et al., 2018; Etzel & Nagy, 2016; Schmitt et al., 2008), 
whether this concerns a mismatch between demands and skills or between personal inter-
ests and the degree program. Before this misfit is consciously differentiated, it may first 
appear as a general decrease in subjective study satisfaction, acting as an early warning 
indicator. Consequently, future research should examine how the specificity of the per-
ceived misfit influences the link between study satisfaction and dropout intentions.

Academic procrastination and dropout intentions did not reciprocally relate 
nor predict study satisfaction

Our findings indicate that from the start to the middle to the end of one semester, the 
dropout process is driven by study satisfaction rather than by academic procrastination or 
dropout intentions. No reciprocal relationship was found between academic procrastina-
tion and dropout intentions, nor did either variable was associated with subsequent study 
satisfaction. For procrastination, previous longitudinal research has yielded inconsistent 
results (e.g., Lindner et al., 2023; Scheunemann et al., 2022), suggesting that the mecha-
nisms underlying (academic) procrastination and its impact on dropout intentions are more 
complex. It is likely that differences in personal resources (e.g., motivational regulation 
strategy knowledge; Bäulke et al., 2026) or supportive contexts (e.g., group work settings; 
Koppenborg & Klingsieck, 2022) moderate the potentially detrimental effects of academic 
procrastination on student’s study experience and critical academic decision-making.

For dropout intentions, our findings align with its role in theoretical models as the medi-
ator between predictors of student dropout and actual student dropout (Bean & Metzner, 
1985; Dewberry & Jackson, 2018) and findings by Lindner et al. (2023), but are in con-
trast to findings of Scheunemann et al. (2022). Beyond the inclusion of control variables, 
the diversity of degree programs, and a larger sample, this discrepancy to the findings of 
Scheunemann et  al. (2022)  may be attributed to the more nuanced operationalization of 
dropout intentions in the present study. The present study exclusively assessed dropout 
intentions (Bäulke et  al.,  2022), whereas Scheunemann et  al. (2022)  confounded drop-
out intentions with the intention to change majors in their measurement instrument. This 
represents a fundamental conceptual distinction, as processes to drop out and to change a 
major are driven by different underlying reasons and tend to differ in their relationship with 
academic procrastination and subjective well-being (Bäulke et al., 2022). Future research 
should separately measure dropout intentions and intentions to change majors within the 
same sample and examine their reciprocal relationships. This would help to determine 
whether dropout intentions serve solely as the final stage in the process leading to student 
dropout.

Regarding both academic procrastination and dropout intentions, further considera-
tion should be given to the temporal resolution necessary to effectively examine cross-
lagged effects. The period of one semester was possibly too short to uncover reciprocal 
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associations of academic procrastination, study satisfaction, and dropout intentions. Stu-
dents who procrastinate more than other students might not achieve their goals (Wäschle 
et  al., 2014), which may be reflected in subsequently lower study satisfaction (Lent & 
Brown, 2008) and dropout intentions in the long-term (Lindner et al., 2023). Study designs 
spanning one semester cannot capture a critical period of goal achievement:  Receiving 
grades. In Germany, grades are typically disseminated to students several weeks after the 
examination period in the end of the semester. Consequently, extending the current study’s 
design to include a fourth measurement point following the examination period, would 
consider how students perceive their goal attainment.

Limitations and future research

Although the present study sheds new light on associations between academic procrastina-
tion, study satisfaction, and dropout intentions, we need to discuss some limitations. First, 
the generalizability of our findings is limited. We observed selection effects, as students 
with higher procrastination and dropout intentions tended to participate in fewer measure-
ment points. Consequently, we cannot dismiss that this restriction in variance has influ-
enced the observed effects. Additionally, our sample was recruited at three German univer-
sities. Since universities of applied science in Germany (Heublein et al., 2020) and other 
European countries (OECD, 2022) have different dropout rates, replicating the study in 
different higher education contexts would be valuable. Furthermore, we investigated a sin-
gle semester, which can differ from other semesters due to contextual influences (e.g., Gop-
pert & Pfost, 2021), and does not include potential recovery effects between consecutive 
semesters (e.g., Young et al., 2018). Future studies should extend the time frame to include 
at least two semesters.

Second, although we controlled for previous values of our constructs via the autoregres-
sive design (e.g., Orth et al., 2021), we considered important control variables (e.g., high 
school GPA), and the RI-CLPM controls for time-invariant variables (Usami et al., 2019), 
we cannot rule out alternative explanations as in an experimental design. This includes the 
consideration of additional control variables, such as migration background and field of 
study (e.g., Lindner et al., 2023). Consequently, these cross-lagged effects are not causal. 
Furthermore, the self-report measures we used seem valid for students’ subjectively expe-
rienced study satisfaction and dropout intentions, but for academic procrastination it may 
have been more useful to measure actual procrastination behaviour. This could be explored 
in future experience-sampling studies, including the e-MAPs (Wieland et  al.,  2018) for 
assessing self-reported episodes of academic procrastination.

Third, aside from academic procrastination and study satisfaction, other important time-
varying individual factors of student dropout have already shown reciprocal relations with 
dropout intentions (e.g., study motivation; Ghassemi et  al., 2017) or might show mutual 
relations (e.g., academic achievement; Respondek et  al., 2017). Future studies could 
consider these individual factors when investigating reciprocal relations with dropout 
intentions.

Practical implications

Based on our results, increasing study satisfaction especially in the middle of the semester seems 
to be a good starting point for interventions both against the development of dropout intentions 
and academic procrastination. To enhance study satisfaction, a wide range of comprehensive 
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measures involving students, teaching staff, and administrators are being discussed (Bernardo 
et al., 2025). For targeted support, it therefore appears crucial to identify the specific reasons for 
students’ dissatisfaction based on the three sub-facets of study satisfaction (Kryshko et al., 2022; 
Schiefele & Jacob-Ebbinghaus, 2006). Satisfaction with the study content could be addressed by 
incorporating utility-value interventions into lectures, in which students from higher semesters 
demonstrate the utility of the course content (e.g., Harackiewicz et al., 2016; Rosenzweig et al., 
2020). Furthermore, students may need support in coping with their study-related demands, such 
as by strengthening their self-regulation skills (e.g., Bernacki et al., 2021; Kryshko et al., 2023; 
van Rooij et al., 2018). In addition, Bernardo et al. (2025) highlighted that prevention measures 
can be implemented prior to the start of studies through appropriate academic guidance, focus-
ing on high interest-major fit (Messerer et al., 2025) or informed study choice to enable students 
to form realistic expectations (van Rooij et al., 2018). Finally, it is important to note that the best 
decision for an individual might indeed be to change their major or to drop out (Faas et al., 2018), 
which should be supported by suitable student services.

Conclusion

The present study examined reciprocal associations between academic procrastination, 
study satisfaction, and dropout intentions over the course of one semester. We addressed 
limitations identified in two previous studies (Lindner et  al., 2023; Scheunemann et  al., 
2022) by analyzing a larger sample with students of various majors, including control vari-
ables, measuring dropout intentions without major change intentions, and considering both 
the inter- and intra-individual level. On the inter-individual level, only higher study satis-
faction preceded student’s lower dropout intentions. On the intra-individual level, being 
more satisfied than usual was associated with subsequently less academic procrastination 
and lower dropout intentions than usual. In sum, these unidirectional findings highlight that 
enhancing study satisfaction relative to both peers and the individual’s own average is a 
key target for interventions in higher education.
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