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Abstract
The COVID-19 pandemic, and the associated confinement, imposed a novel personal and 
social context for university students; nevertheless, few studies have addressed the effects 
of this on distance university students. Indeed, defining the needs of these students under 
such unique circumstances will allow them to receive the support necessary to effectively 
reduce their perceived stress and improve their academic achievement. A predictive model 
was designed to examine the direct effects of the variables’ age and perceived study time 
on stress and academic achievement in students in an online learning context, as well as to 
assess the indirect effects through the mediating role of academic self-efficacy. Using path 
analysis, the model was tested on a sample of 1030 undergraduate students between 18 
and 60 years old enrolled on a psychology degree course at the UNED (National Distance 
Learning University of Spain). The model provides a good fit to the data, confirming the 
mediating role of academic self-efficacy. Perceived study time is a factor negatively asso-
ciated with stress and positively with academic achievement. However, it appeared that 
age was not related to academic achievement, indicating that academic self-efficacy had no 
mediating effect on these two variables. Academic self-efficacy is a mediator and protec-
tive factor in challenging times like the COVID-19 pandemic. These results may contribute 
to the design of educational and clinical interventions for students at an online learning 
university over an extended age range.

Keywords COVID-19 · Online learning · Stress · Academic achievement · Academic self-
efficacy · Perceived study time

Introduction

The COVID-19 pandemic and the associated quarantine measures significantly affected the 
lives of all individuals in distinct circumstances (Brooks et al., 2020), as well as the mental 
health of people of different ages (Justo-Alonso et al., 2020). Governments implemented 
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different measures to contain the virus and reduce the number of positive cases, such as 
lockdowns and isolation. In Spain, the period of confinement started on March 15, 2020, 
and the state of alarm ended on June 21, 2020 (Gobierno de España, 2020, 2023). Like 
many other countries, the quarantine measures imposed on the population implied radi-
cal changes in lifestyle, with fundamental restrictions on mobility, which had an impor-
tant impact on the daily activities and psychosocial situation of individuals (Brooks et al., 
2020; Chu et al., 2020; Rodríguez-Rey et al., 2020). Indeed, the pandemic and the related 
restrictions had a significant impact on mental health, inducing uncertainty (Bakioğlu 
et al., 2020; Ruiz-Robledillo et al., 2022), and increasing the levels of stress, anxiety, and 
depression in individuals of different ages and conditions (González-Sanguino et al., 2020; 
Odriozola-González et al., 2022; Sandín et al., 2021). Due to the COVID-19 quarantine, 
universities worldwide announced closures and restrictions on applications, and there was 
an abrupt transition from in-class lectures to online learning (Ali, 2020; Centers for Dis-
ease Control & Prevention, 2020). University students and educators have had to adapt 
quickly to these changes in teaching methodology (Pokhrel & Chhetri, 2021; Tasso et al., 
2021), using hybrid models or fully online teaching (Faura-Martínez et al., 2022). These 
urgent changes led to emergency online learning (Hodges et al., 2020), which cannot be 
equated in terms of planning, development, and experience with programs specifically 
designed to be taught online (Talsma et al., 2021). Online learning methodology relies on 
meticulous instructional design and planning, following a systematic model, and it may be 
considered a different experience from courses offered online in response to a sudden crisis 
(Hodges et  al., 2020). Indeed, distance university courses taught with online methodol-
ogy before the COVID-19 outbreak did not change substantially, involving virtual courses, 
online study materials, and communication forums. However, during the COVID-19 pan-
demic, face-to-face activities like exams were also cancelled to comply with social distanc-
ing measures and they were carried out online (Aristeidou & Cross, 2021).

Perceived available study time in university students during the COVID‑19 
restrictions

In university students, the lockdown measures had an impact on the perception of their 
available study time and their capacity to organize their studies. During the pandemic, 
many students had to take on new responsibilities within the family, such as caring for fam-
ily members or working to help financially, which decreased the time they could dedicate 
to their university work (Keyserlingk et al. 2022). Previous studies showed that academic 
demands can generate stress in students, particularly when it becomes difficult to balance 
study, work, and home commitments (Birbeck et al., 2021). High levels of uncertainty are 
associated with academic stress (Clabaugh et al., 2021), such that a perception of having 
less time to study can be an additional stressor in students, even in students at online dis-
tance universities (Aristeidou & Cross, 2021). Indeed, a longitudinal study showed that 
university students who lacked adequate time and energy for study experienced higher lev-
els of psychological distress (Keyserlingk et al. 2022), suggesting that students may have 
faced additional challenges during the pandemic and that they may not have had sufficient 
personal resources to effectively cope with these.

The COVID-19 restrictions may not only negatively influence the psychological health 
of students but also their academic performance. Changes and uncertainty originating from 
the COVID-19 restrictions may affect academic achievement, although the true nature of 
this impact needs to be clarified. Thus, university students’ performance during the spread 
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of COVID-19 might vary depending on the design and objective of the study (Aguilera-
Hermida, 2020). Most studies have focused on face-to-face university students. Indeed, in 
approximately 50% of university students in a recent survey, the COVID-19 pandemic led 
to fewer study hours and a decline in their academic performance (Aucejo et  al., 2020). 
Furthermore, around 10% of the students delayed their graduation, they withdrew from 
classes, and there was a higher intention to change their studies. Some individuals studied 
less than usual during this time, although others spent more time studying, depending on 
their personal circumstances. The amount of time available to study during the COVID-19 
restrictions may have depended on several factors. Low income and health problems might 
affect a student’s available study time (Aucejo et al., 2020), with the pandemic probably 
exacerbating the socioeconomic disparities in higher education. Indeed, how life-related 
difficulties influence the time it takes to complete academic activities in an online learn-
ing context has recently been assessed (Aristeidou & Cross, 2021). Elsewhere, lockdown 
restrictions were not seen to deteriorate academic grades relative to those before the pan-
demic, despite having adverse effects on the individual’s life. Enhanced academic perfor-
mance of students has been reported during the pandemic, for example, among a sample 
of Spanish students who performed better during the spread of COVID-19 than those in 
an earlier cohort (González et al., 2020). In fact, a comparison of academic grades among 
Spanish university students who completed a face-to-face course before the pandemic and 
those who completed the same course entirely through distance learning during spring 
2020, concurrent with the COVID-19 restrictions, indicated the results achieved were 
better during emergency online learning (Iglesias-Pradas et  al., 2021). However, these 
improvements may reflect several issues, such as the use of technology when students shift 
from face-to-face methods (García-Peñalvo et al., 2020) or the increase in the time avail-
able to study (Liao et al., 2022).

Time management plays a significant role in successful learning (Aeon et  al., 2021), 
especially in the distance education context (Neroni et  al., 2019). The time available for 
study may be a relevant issue if the importance of time management skills in the online 
learning environment is taken into account (Hodges et  al., 2020). The greater flexibility 
and autonomy of students in online learning places greater importance on their time man-
agement skills (Zhu et al., 2020). There is evidence that the number of hours dedicated to 
study is related to academic performance (Bernt & Bugbee, 1993), and as the COVID-19 
restrictions may have provoked changes in the time available for study, the student’s per-
ception of having more or less time to study may have affected their academic achieve-
ment. Nevertheless, the impact of the pandemic on the study time available to distance 
learners has not been addressed to date.

The relationship of age with stress and academic achievement among university 
students during the COVID‑19 restrictions

In general, younger generations appear to be more vulnerable to perceived stress, as 
reflected in the development of disorders involving anxiety and depression (Mazza et al., 
2020; Nwachukwu et al., 2020; Wang et al., 2020). Indeed, these populations have been 
seen to be more strongly affected by the psychological consequences of the pandemic 
(Aucejo et al., 2020; Husky et al., 2020; Rogowska et al., 2020), which may in part reflect 
that they are part of the active workforce, and they might suffer greater economic chal-
lenges as a result of business closures (Salari et  al., 2020). The uncertainty and forced 
isolation associated with the COVID-19 outbreak may have had a negative psychological 
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impact on university students during quarantine (Pedrosa et al., 2020), who, as emerging 
adults, are a vulnerable group three times more likely to develop mental health complaints 
than the general population (Arnett, 2016; Auerbach et al., 2016). University students are 
particularly vulnerable to prolonged situations of stress (Xiong et  al., 2020), and in this 
regard, the impact of the pandemic on stress in university students has been assessed con-
sidering the age of students. When students between 19 and 27 years old were studied at 
eight universities in Germany, it was not possible to detect differences in the influence of 
age on mental health or distress (Gewalt et al., 2022). However, higher mean stress, anxiety, 
and depression were found during the pandemic among 18–25 years old in Spain (mostly 
university students), as well as in those who were 26–60 years old, although the average in 
the three dimensions was lower for those over 60 (Ozamiz-Etxebarria et al., 2020). This 
may reflect that younger students cope less effectively with stress due to using fewer active 
coping strategies than older students, probably because they generally have less life expe-
rience and fewer environmental resources (Babicka-Wirkus et  al. 2021; Lopes & Nihei, 
2021). Despite these studies analyzing stress in face-to-face university students during the 
pandemic, no study has yet emerged on this in the context of distance online education.

In terms of academic achievement, to our knowledge, the influence of age on achieve-
ment has not been studied in the context of the pandemic, although there is moderate evi-
dence that older university students obtain higher grades (Richardson et al., 2012). How-
ever, studies have generally focused on students within a limited age range, in particular 
younger adults studying at face-to-face universities. In the context of online education, 
fewer studies have analyzed the relationship between student age and academic perfor-
mance. In a study conducted at a Spanish distance learning university where students are 
mature individuals (62.6% between 25 and 40 years of age, and 34.5% aged from 41 to 
55), the older students are more confident in their learning abilities, which in turn leads 
to better academic performance (Castillo-Merino & Serradell-Lopéz, 2014). However, in 
another study also conducted at a Spanish online university with 21- to 70-year-old sub-
jects, younger students obtained better academic achievement (Bravo-Agapito et al., 2021). 
Indeed, a recent systematic review highlighted that the relationship between the age of stu-
dents at distance online universities and academic performance is unclear, suggesting that 
other factors like academic self-efficacy may have greater importance (Chung et al., 2022).

The mediational role of academic self‑efficacy

Self-efficacy theory refers to beliefs about one’s capabilities to perform or learn a specific 
task at designated levels (Bandura, 1997). Self-efficacy can be considered an essential fac-
tor related to motivation and the regulation of students learning, with effects on academic 
performance (Bandura, 1995). Academic self-efficacy is associated with self-regulated 
learning, and it helps students to accomplish long-term tasks through the use of self-regu-
lation strategies like self-monitoring, self-evaluation, goal setting, and planning (Zimmer-
man et al., 1992). For decades, evidence supports the idea that self-efficacy can influence 
the outcomes of achievement-related actions (Zimmerman, 1990). Students with strong 
self-efficacy have good learning self-regulation skills and the necessary strategies to regu-
late behaviour at the time of learning (Schunk & Pajares, 2002). These students feel more 
efficacious about their learning, adopting more adaptive behaviours, they work harder, they 
persevere in difficult times, and their academic achievements are better (Schunk & Pajares, 
2004). Academic self-efficacy stands out as a dynamic factor that evolves with learning, 
given that students bring different levels of self-efficacy to learning scenarios, and as they 
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engage in a task, performance cues are received and used to assess their progress, and they 
reinforce their self-efficacy for ongoing learning. This perceived advancement fuels moti-
vation and fosters sustained learning (Schunk, 2001), underlining the crucial role of aca-
demic self-efficacy in the learning process.

Self-efficacy is not an inherent trait but, rather, it is a cognitive construct shaped by 
various information sources (Schunk & DiBenedetto, 2016). These sources encompass 
vicarious experiences, social persuasion, and physiological and emotional indicators, as 
well as enactive mastery experiences (Usher & Pajares, 2008). Information about self-effi-
cacy derived from the four aforementioned sources does not directly affect self-efficacy, 
as it undergoes cognitive appraisal (Bandura, 1997). During this appraisal, individuals 
assess and integrate various personal and situational factors, such as task difficulty or the 
effort expended (Schunk 2001). The basis for these interpretations resides in the informa-
tion individuals choose, and the rules they apply to weigh and combine this information. 
Indeed, the individuals’ interpretations based on their actions and achievements supply the 
data that shapes their self-efficacy. In higher education, researchers began to examine the 
potency of these sources by investigating the possible situational and instructional factors 
in educational contexts that affect a students’ self-efficacy, demonstrating that several fac-
tors appeared to influence this phenomenon (van Dinther et al., 2011).

In analyzing its relationship with age, academic self-efficacy can change in differ-
ent stages of life. Although the precision of academic self-efficacy in children increases 
with age, it declines as they progress in the educational system, during adolescence and 
early adulthood (Shunk & DiBenedetto, 2016). The relationship between self-efficacy and 
academic achievement is reciprocal in adults while unidirectional in children. This can be 
attributed to the fact that adults, with their advanced cognitive development and extensive 
educational background, can form distinct and notably accurate evaluations of past perfor-
mance results or anticipated task complexities, leading to variations in self-efficacy levels 
(Talsma et  al., 2018). Earlier studies showed that academic self-efficacy can buffer per-
ceived stress in university students (Pierceall & Keim, 2007; Zajacova et al., 2005). Indeed, 
the self‐efficacy underlying self‐regulation had a protective effect against the increase in 
students’ stress after the outbreak of COVID‐19, where stress was linked to procrastination 
(Keyserlingk et al., 2022).

Considering the dynamic nature of academic self-efficacy, it was hypothesized that the 
uncertainty in the context of the COVID-19 pandemic, and especially the moment of con-
finement, could have affected the self-efficacy beliefs associated with university students’ 
learning (Alemany-Arrebola et al., 2020). The psychological pressure of confinement com-
bined with academic demands was proposed as a possible explanation for this phenom-
enon, and possible changes in academic self-efficacy due to confinement were measured in 
a longitudinal study of 414 students on a face-to-face university course (Wolniak & Bur-
man, 2022). However, this study showed how academic self-efficacy was enhanced during 
confinement, such that the student’s sense of agency was thought to be stimulated amid the 
overall disruption brought on by the pandemic. Self-efficacy and academic grades were 
compared in university students in the age range from 18 to 51 (average of 23.5 years old) 
before and after COVID-19 (Talsma et al., 2021). Moreover, how a students’ perception of 
COVID-19 predicted academic performance outcomes, both directly and indirectly, was 
also studied, particularly through the influence on self-efficacy beliefs. As postulated by 
Bandura’s social cognitive theory (1997), students’ academic performance may be affected 
by modifications to their academic self-efficacy, which can occur through the influence of 
environmental factors. Individuals utilize their personal feelings of excitement, uncertainty, 
worry, stress, and exhaustion as indicators of their own effectiveness (Usher and Pajares, 
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2008). Feelings of calm can boost self-belief, while negative emotions related to academic 
tasks can weaken beliefs about one’s ability, lowering performance expectations (Bandura, 
1995). Talsma et al. (2021) consider how the emotional states generated during the pan-
demic could be identified as an influence on self-efficacy beliefs. To test this hypothesis, 
participants were asked to specify what effect they thought COVID-19-related changes to 
their university context would have on their ability to perform in their studies. The results 
of this study showed that students’ beliefs about the impact of COVID-19 on their abil-
ity did not predict either their grades or self-efficacy, where self-efficacy was found to be 
the only significant predictor of students’ grades. However, another measure could have 
been used to assess the perceptions related to COVID-19, such as the student’s dedica-
tion to study during the pandemic (Talsma et al., 2021). It was proposed that this measure, 
which refers to the time available for study, may influence academic performance. Hence, 
the reduction in social activities or the unemployment/underemployment associated with 
the COVID-19 pandemic could have led to more time being available for study, as pointed 
out previously (Aucejo et al., 2020).

While has been established that self-efficacy plays a crucial role in the academic perfor-
mance of university students (Schunk & Pajares, 2004), more research is needed to analyze 
this relationship in online learning environments, and to fully understand the factors that 
influence such connections. Self-efficacy is especially relevant in the context of online dis-
tance education, as students must assume a greater degree of responsibility in planning and 
organizing their own learning (González-Benito et al., 2021). In this context, self-efficacy 
has been linked to better academic outcomes and greater adaptation to the distance learn-
ing modality (Zimmerman & Kulikowich, 2016). A meta-analysis demonstrated that aca-
demic self-efficacy tended to correlate with academic performance in the online learning 
environment in similar manner to that found in a general learning environment (Yokoyama, 
2019). However, differences were also identified, such that specific characteristics of online 
learning environments may affect this correlation, like the familiarity with online learn-
ing devices and the value of tasks in online learning software. In addition, it is important 
to note that in online education contexts, academic self-efficacy is related to factors like 
time management (Zimmerman & Kulikowich, 2016). In learning situations characterized 
by an online teaching methodology, it is of utmost importance that students manage their 
time adequately, as they must know how to organize and study autonomously (Broadbent, 
2017). For example, these students must organize their assignments, taking into account 
the management of virtual platforms that may require additional time and cause unforeseen 
events in terms of respecting deadlines. Moreover, if these analyses in the context of dis-
tance learning are carried out in difficult times like the COVID-19 pandemic, they could 
contribute to further defining the benefits of academic self-efficacy in an online teaching/
learning scenario that is increasingly common in today’s world.

The current study

In this study, we assume that online learning methodology remained substantially 
unchanged during the COVID-19 restrictions. However, the pandemic did constitute a 
new personal and social context for students from online universities, probably changing 
factors like the time available for study that could in turn have repercussions on stress 
and academic achievement. In this regard, a student who perceives they have little time 
for study in a context such as that generated by confinement could feel further pressure 
regarding their academic work, apart from having the usual tasks and difficulties related 
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to studying in a university context (such as having to submit tasks on time). Hence, here 
we examined the variable perceived study time for students at an online university and 
its relationship with both stress and academic achievement.

Factors like age and the relationship between stress and academic achievement have 
been little explored in online students. In the context of the UNED (National University 
of Distance Education of Spain), we can analyze a wide age range (18–60 years) of stu-
dents, and more comprehensively explore to what extent age can predict stress and aca-
demic grades during a pandemic. This provided us with a privileged context to analyze 
how psychological maturity affects the affective-academic variables indicated. Finally, 
we consider it important to analyze the variable academic self-efficacy in students at 
an online university during the pandemic. We explored the mediating role of academic 
self-efficacy as a mechanism that students of various ages would use to confront the 
new situation, and as a factor that explains the perceived stress and academic achieve-
ment. Furthermore, perceiving a change in the availability of time may require an adap-
tation and adjustment in the planning of a task, where academic self-efficacy plays an 
important role since it expresses motivational beliefs that can influence the student’s 
work. Limited research has focused on how the exceptional circumstances of COVID-
19 might influence the self-efficacy beliefs of university students, and our study has the 
added value of analyzing this aspect in the context of distance online education.

In the current study, employing an ex post facto and cross-sectional design, we aim 
to undertake a global analysis of all these factors and based on the existing literature, 
we propose a predictive model (Fig.  1) to examine the direct effects of the variables’ 
age and perceived study time on both stress and academic achievement, as well as their 
indirect effects through the mediating academic self-efficacy.

As a result, we formulated the following hypothesis:

Hypothesis 1: The perceived study time is positively related to both academic self-effi-
cacy and academic achievement (H1a), and negatively associated with stress (H1b).
Hypothesis 2: Age is positively related to both academic self-efficacy (H2a) and aca-
demic achievement (H2b), and negatively associated with stress (H2c).
Hypothesis 3: Academic self-efficacy is negatively associated with stress (H3a) and it is 
positively related to academic achievement (H3b).
Hypothesis 4: Age and perceived study time have an indirect effect on both stress and 
academic achievement, with academic self-efficacy acting as a mediating variable.

Fig. 1  Predictive model proposed 
for the global analysis of the 
variables studied
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Methods

Participants

The total sample consisted of 1030 undergraduate psychology students at the UNED, of 
whom 267 (25.9%) were male and 763 (74.1%) were females. The age ranged from 18 to 
60 years (M = 35.11, SD = 10.89). In relation to marital status, 541 (52.5%) of the sample 
was married or with a stable partner, 421 (40.9%) were single, 61 (5.9%) were separated or 
divorced, and 7 (0.7%) were widowed. In terms of employment, 638 (61.9%) subjects in 
the sample were employed and 392 (38.1%) unemployed.

Measures

Sociodemographic data was obtained through a brief questionnaire specifically designed 
for this study: age, gender, marital status, and employment situation.

Perceived study time was measured with an item established ad hoc and evaluated 
using a 5-point Likert scale. It assessed how the changes brought about by the pandemic 
were perceived to affect the time available for study. In particular, the participants were 
asked whether the time spent studying had decreased or increased since the confinement 
because of the pandemic: 1 = significantly decreased, 2 = somewhat decreased, 3 = neither 
decreased nor increased, 4 = somewhat increased, and 5 = significantly increased.

Academic self-efficacy was assessed using the School Self-Efficacy Scale (Pastorelli & 
Picconi, 2001), which was translated and adapted to Spanish, and then back-translated to 
ensure the accuracy of the translation. Two bilingual experts were involved in obtaining the 
Spanish version and translating it back into Italian, as well as in correcting any discrepan-
cies between the two versions. After adaptation to a distance learning university context, 
perceived self-efficacy in performing specific academic tasks and achieving educational 
goals was measured with ten items, each evaluated on a 5-point Likert scale ranging from 
1 = not at all good to 5 = very good (e.g. ‘carry out research or assigned tasks by indepen-
dently consulting material that you can find at home, in the library and on the Internet’ or 
‘prepare for several exams at the same time’). The total score for this scale ranges from 10 
to 50 points. The original scale was shown to have high internal consistency, with a Cron-
bach’s alpha coefficient ranging from 0.83 to 0.86 depending on the subject. In the present 
study, this coefficient was 0.85.

The Perceived Stress Scale (PSS: Cohen et  al., 1983; Spanish adaptation by Remor, 
2006) was used to assess the variable stress. This scale is a self-report instrument that eval-
uates the level of perceived stress over the last month, assessing 14 items with a 5-point 
Likert scale: 0 = never, 1 = almost never, 2 = sometimes, 3 = often, 4 = very often (e.g. ‘In 
the last month, how often have you been upset because of something that happened unex-
pectedly’). The total score ranged from 0 to 56 points, which was obtained by summing 
the scores for all the items of the scale, and a higher score indicates more perceived stress. 
However, the PSS is not a diagnostic instrument and thus, there are no cutoffs to classify 
‘high’, ‘medium’, or ‘low’ stress (Cohen et al. 1983). The internal consistency of the origi-
nal scale (measured by Cronbach’s alpha) was 0.81 and here this was 0.90.

Academic achievement was assessed through the grade point average (GPA) obtained 
by the participants in the examined subjects they took in the second semester of the course. 
This information was collected from the administration of the Faculty of Psychology, with 
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the scores for each subject ranging from 0 to 10 points. The subjects examined were all 
worth 6 ECTS (European Credit Transfer and Accumulation System), where one ECTS is 
equivalent to 25 h of study in Spain.

Procedure

Psychology students at UNED were recruited following a structured protocol, which 
involved inviting them to participate in the study through direct messages and the forums 
associated with the Psychology courses themselves. Interested individuals who wished to 
take part in the study contacted the research team and after the nature and aims of the 
research was explained to them, each participant was asked to provide their consent to par-
ticipate as a prior requisite for their enrolment onto the study.

The data was collected in May 2020 using the Qualtrics tool (http:// www. qualt rics. 
com/), through which the participants accessed the questionnaires and scales used. The 
participants took approximately 20–25 min to complete the questionnaires and all the stu-
dents were surveyed in their second semester. The data was collected before the second-
semester exams, which took place in June 2020. Data regarding academic achievement 
was obtained from the grades achieved in the same month of June. It is important to note 
that the lockdown in Spain began on March 12th and that the first-semester exams at the 
UNED ended in mid-February, so students experienced the effects of lockdown for almost 
the entire second-semester. This allowed them to focus their perceptions regarding their 
dedication to their studies only on this particularly complex period. A total of 1081 stu-
dents enrolled onto the study but after excluding the participants who did not complete 
all the questionnaires, a final sample of 1030 participants was obtained. Participation was 
voluntary and but there was an incentive as the participants received one ECTS credit for 
completing the survey. The protocol was approved by the Ethics Committee at the UNED.

Data analysis

A preliminary analysis was carried out to test the assumptions of multivariate normality 
and to identify any outliers in the sample before examining the structural model. Multivari-
ate normality was confirmed using Mardia’s (1970) multivariate kurtosis coefficient, which 
was − 2.15. A critical kurtosis ratio < 5.0 demonstrates multivariate normality (Bentler, 
2006). No multivariate outliers were found after calculating the Mahalanobis’ distance.

Descriptive statistics were calculated, including means and standard deviations, and 
Pearson’s correlations were examined to explore the relationships between the variables 
studied. This analysis was performed using SPSS 25.0 and a path analysis using maximum 
likelihood was then performed using AMOS 25.0 software (Arbuckle, 2006).

Several indices and goodness-of-fit criteria were used to evaluate the overall fit of 
the model, as recommended (Hu & Bentler, 1999; Kline, 2011): a normed chi-square 
(χ2/df < 3 acceptable and < 2 excellent); a comparative fit index (CFI > 0.90 acceptable 
and > 0.95 excellent); a normed fit index (NFI > 0.90 acceptable and > 0.95 excellent); 
standard root mean square residual (SRMR < 0.08 acceptable and < 0.05 good); and root 
mean square error of approximation (RMSEA < 0.08 acceptable and < 0.06 good). Finally, 
we evaluated the mediating effects using a bootstrapping method as recommended (Cheung 
& Lau, 2008), with 5000 bootstrap samples and 95% bias-corrected confidence intervals 
(CI). The mediation effect is considered statistically significant at the level of α = 0.05 if 
the CI does not include 0, showing an indirect effect (Shrout & Bolger, 2002).

http://www.qualtrics.com/
http://www.qualtrics.com/
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Results

Descriptive analysis and correlations

The descriptive statistics, including the means, standard deviations, and the Pearson’s cor-
relation coefficients, was calculated for all the study variables (Table 1).

The mean score for academic self-efficacy was statistically significantly higher than the 
midpoint of the scale (M = 37.68, midpoint = 30, t(1029) = 41.1, p < 0.001), and the same 
was true for academic achievement (M = 6.7, midpoint = 5, t(1029) = 29.22, p < 0.001). 
These results suggest that the participants generally had relatively high levels of both aca-
demic self-efficacy and academic achievement during the lockdown period. In contrast, the 
mean scores for perceived study time were statistically significantly below the midpoint of 
the scale (M = 2.15, midpoint = 2.5, t(1029) =  − 9.49, p < 0.001), and the same was true for 
stress (M = 25.80, midpoint = 28, t(1029) =  − 7.71, p < 0.001). These results suggest that, 
on average, the participants believed they spent less time studying and experienced lower 
levels of stress during the lockdown.

All the variables were significantly correlated in the directions predicted. Age and per-
ceived study time were negatively correlated with stress, yet positively associated with 
academic self-efficacy and academic achievement. In turn, academic self-efficacy was 
negatively related to stress, while there were no significant associations between academic 
achievement and either age or stress.

Model testing and mediation analysis

The path analysis revealed that the model proposed showed a good fit to the data: χ2 
/df = 0.28, CFI = 1.000, NFI = 0.999, SRMR = 0.0043, and RMSEA = 0.000. The path coef-
ficients represented in Fig. 2 were all statistically significant.

Specifically, age predicted both academic self-efficacy (β = 0.11, p = 0.000) and stress 
(β =  − 0.27, p = 0.000), yet age was not a predictor of academic achievement. In turn, per-
ceived study time was a predictor of the three variables academic self-efficacy (β = 0.20, 
p = 0.000), stress (β =  − 0.19, p = 0.000), and academic achievement (β = 0.10, p < 0.01). 
Finally, academic self-efficacy predicts stress (β =  − 0.33, p = 0.000) and academic achieve-
ment (β = 0.16, p = 0.000).

We examined the mediating role of academic self-efficacy to the extent that it could 
account for the relationship between the predictors (age and perceived study time) and the 
criteria stress or academic achievement. The findings indicated that age was not related to 

Table 1  Means (M), standard deviations (SD), and Pearson correlation coefficients between the variables 
studied (n = 1030)

*p < .05. **p < .01

M SD Range 1 2 3 4 5

1. Age 35.11 10.89 18–60 -
2. Perceived study time 2.15 1.21 1–5  − .07* -
3. Academic self-efficacy 37.68 6.00 15–50 .10** .19** -
4. Stress 25.80 9.17 2–53  − .29**  − .24**  − .40** -
5. Academic achievement 6.79 1.96 0–10  − .007 .13** .18**  − .059 -
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academic achievement as it did not satisfy one of the four conditions necessary to find a 
mediation effect (Baron & Kenny, 1986). Hence, only three path mediations were exam-
ined (see Table 2).

According to the results, age had a direct effect on stress, as well as an indirect effect 
through academic self-efficacy. In turn, perceived study time had a direct effect on both 
outcome variables (stress and academic achievement) and an indirect effect through 
academic self-efficacy. We evaluated if the direct β value without a mediator diminishes 
when the mediator is included (Table  2), a condition that is satisfied in the three paths 
examined (partial mediation). Finally, the bootstrapping method shows that the mediation 
effect is considered statistically significant at the level of α = 0.05 because the CI does not 
include zero.

Discussion

The main purpose of this study was to test the model proposed in the context of a dis-
tance university during the COVID-19 pandemic. The research adopted a multidimen-
sional approach, examining by analysis path of the direct relationships between age and 
perceived study time with both stress and academic achievement, as well as the indirect 
effects through academic self-efficacy and their mediating role in the model. The fit of the 
empirical model allowed us to confirm our proposed predictive hypotheses. We found only 
one exception: age was not a predictor of academic achievement, and therefore there was 
no mediating effect of academic self-efficacy between these two variables.

Fig. 2  Standardized path coef-
ficients among variables

Table 2  Results of mediation analysis

CI confidence interval; *p < .05, **p < .01 and ***p < .001

Direct β 
without 
mediator

Direct 
β with 
mediator

Indirect β 95% CI
Lower, upper

Age  academic self-efficacy  stress  − .31***  − .27***  − .04* (− .06, − .02)
Perceived study time  academic self-efficacy  stress  − .26***  − .19***  − .07* (− .09, − .05)
Perceived study time  academic self-efficacy  aca-

demic achievement
.13*** .10** .03** (.02, .05)
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Very few studies have examined the variables studied here in the context of an online 
university and we found none did so from a multidimensional perspective at the time of 
the pandemic. Students at a national distance university like the UNED are characterized 
by their wide age range and distinct personal situations (Johnson,  2015), and they were 
using online methodology even prior to the Covid-19 pandemic. Online education implies 
an organizational infrastructure aligned with the goals of remote teaching and learning, and 
it is not a methodology applied temporarily (Fuchs, 2022).

The pandemic outbreak may have negatively affected university students’ mental health, 
exposing them to stress (Liyanage et al., 2022; Tasso et al., 2021). Here, a negative rela-
tionship between age and stress (H2c) was defined, although during the pandemic outbreak 
older students report lower levels of stress than younger students. This is consistent with 
findings in the general population (Justo-Alonso et al., 2020; Rodriguez-Rey et el., 2020) 
and in a traditional university setting that was forced to adopt a remote learning model dur-
ing the pandemic, both environments in which students between the ages of 18 and 24 typi-
cally suffer more distress than older students (Browning et al., 2021; Prowse et al., 2021).

The findings of this study shed light on the stress levels among university students 
attending an online distance university. In our study, participants experienced low stress 
levels. However, it’s important to note that 75% of the participants are over 25 years old. 
These results align with the Spanish research by Ozamiz-Etxebarria et al. (2020), where 
participants aged 18 to 25, predominantly university students, demonstrated higher stress 
levels than individuals aged 26 to 60. The isolation provoked by the COVID-19 lockdown 
had a negative impact on stress in younger students even though their study methodology 
did not undergo significant changes, unlike those at other universities. There may be multi-
ple reasons underlying these results. In a study into the psychological impacts of COVID-
19 among 2534 university students in the USA, younger students appeared to be more 
concerned about their future education and college expenses than older students (Brown-
ing et  al., 2021). Moreover, as the pandemic dominated the news, younger people may 
be exposed to more messages of the increased risk that had a negative impact on mental 
health, given that young people use social media more frequently than older people. This 
finding may also reflect the need of younger students for more life experience, resources, 
and strategies to cope effectively with stress (Babicka-Wirkus et al., 2021).

Alternatively, the personal and social situations experienced during the pandemic may 
also have affected the student’s perception of the time available for study. Our research 
examines this issue by asking students whether the time they had available for study 
increased, stayed the same, or decreased during the pandemic. The participants reported 
perceiving less time to dedicate to their studies, probably because during lockdown, stu-
dents in an online context may have life-related difficulties that influence the time it takes 
to complete academic activities (Aristeidou & Cross, 2021). We found that the perceived 
study time had a significant relationship with stress (H1b), so students who perceived that 
their study time was reduced during the pandemic had higher stress levels. The situation 
may exceed the student’s resources to cope with this in terms of completing academic 
tasks, studying course content, and acquiring sufficient knowledge to pass exams. Con-
versely, those who perceived their study time had increased had lower levels of stress, 
probably because they perceived they had the time to manage and control the situation. 
Therefore, a reduction in the perceived study time available may be a significant stressor. 
Indeed, university students who consider time as a scarce resource are more likely to 
perceive stress. For example, a meta-analysis into time management and stress associ-
ated with academic failure in medical students showed that students who must cope with 
an intensive training curriculum with activities to be performed in limited time can have 
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significant problems using their time efficiently. Strong time-related demands, such as 
higher workloads, time pressure, and regulation of self-study, may be a source of per-
ceived stress, especially for less experienced students (Ahmady et al., 2021).

In addition to these direct effects, we proposed in the model that age and perceived 
study time indirectly affect stress through academic self-efficacy (H4). Self-efficacy is 
the students’ confidence in selecting and applying the self-regulated strategies required 
to achieve academic success (Zimmerman & Martinez-Pons, 1990). The theory of self-
regulated learning has shown to be a good framework to explain the performance and suc-
cess of students at online universities (Broadbent & Poon, 2015; Lynch & Dembo, 2004). 
Academic self-regulation was defined as the extent to which learners are meta-cognitively, 
motivationally, and behaviourally active in achieving their learning goals (Zimmerman, 
1989). In the context of a distance university, students are more autonomous than in a tra-
ditional university (Broadbent, 2017) and they feel more responsible for their academic 
performance. In our study, participants have high academic self-efficacy, which could be 
explained by considering that they are all adults with a sense of agency stimulated by the 
situation generated by the pandemic (Talsma et al., 2018; Wolniak & Burman, 2022). One 
of the important findings of this study was the mediating role that academic self-efficacy 
plays in the model proposed (H4). Age is positively related to academic self-efficacy (H2a), 
such that older students have more academic self-efficacy. In online learning, autoregu-
latory skills like independent time management and self-monitoring are still developing 
in the age range of 18 to 25 years (Murray et al., 2015), and these young adults are still 
dependent on co-regulation by parents or teachers. Older students have more experience 
than younger ones, and better defined academic strengths and weaknesses, establishing a 
better basis for making accurate self-efficacy appraisals (Multon et al., 1991). Student age 
is also an important variable, with older students more likely to use discussion boards, 
and they tend to achieve better grades in online courses (Alstete & Beutell, 2004). This 
suggests that younger students may need more time to be ready for the self-directed and 
self-disciplined nature of online courses, and they may need more support from instructors 
regarding the online format. Our study also found that academic self-efficacy was nega-
tively related to stress (H3a), an outcome consistent with the finding that students with low 
levels of self-efficacy suffer more stress (Navarro-Mateu et  al., 2020). Self-efficacy and 
self-regulation can have a protective effect against the increase in stress of students during 
the lockdown in the spring of 2020 (Keyserlingk et al. 2022). One explanation is that stu-
dents confident in their ability to learn perceived the situation created by the pandemic as 
less threatening and therefore they experienced less stress.

Regarding academic achievement, while a positive association with self-efficacy was 
found (H3b), there was no significant association with age (H2b), indicating that academic 
self-efficacy does not mediate between age and academic achievement (H4). Age is 
independent of performance in terms of the academic grades obtained by these students 
during the pandemic, which is consistent with other studies that failed to find an association 
between age and academic performance in students at distance universities. In a study 
performed on distance university students of different age ranges, older students study for 
longer than young students and they better use learning strategies, although age did not affect 
academic performance (Neroni et al., 2019). These results were also confirmed in studies that 
considered traditional students. An extensive review of academic achievement and correlates 
showed older students obtained higher grades (Richardson et al., 2012), yet these effects were 
small except for the large correlation observed between performance and self-efficacy.

The hypothesis about the mediating role of academic self-efficacy between perceived 
study time and academic achievement was confirmed (H4). Our results show that perceived 
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study time is directly and positively related to academic achievement. In this sense, students 
who perceive they have less time to study also perform worse academically. These results 
highlight the importance of considering students’ perceptions of time and their self-beliefs 
in relation to their academic performance. In a distance theory framework, autonomy was 
proposed to be based on distance learners’ ability to control their learning (Moore, 1993). In 
this sense, previous studies suggested that effectively managing learning time is relevant to 
distance learner success. Time management and effort were the most important and positive 
predictors of academic performance in students from a distance university (Broadbent, 
2017; Neroni et  al., 2019). This also seems to be the case in times of the pandemic, 
indicating that the perception of having less or more time to study directly affects academic 
performance in a negative or positive manner, respectively. Moreover, our study confirms 
the existence of an indirect effect, revealing that students who perceive having less study 
time also exhibit lower levels of academic self-efficacy. This suggests that having less time 
to study negatively affects academic self-efficacy or belief about their ability to complete 
academic tasks. In turn, self-perception of ability and competence to perform a specific task 
is significantly related to academic achievement, as seen elsewhere (Ahmady et al. 2021).

Limitations

Our research has some limitations that must be borne in mind. The study adopted a cross-
sectional design with limited causal relationships between the study variables. Hence, 
future longitudinal research should be conducted to establish robust casual relationships. 
Furthermore, given the complexity of the issue, other educational (e.g. learning strategies 
related to self-regulation or different learning technology) or sociodemographic variables 
(e.g. family income) could be explored in the future to determine their effect on the 
proposed model of stress and academic achievement in an online learning university. High 
levels of stress among students are worrying as it affects their mental well-being; hence, the 
mediating role of academic self-efficacy in difficult times like the pandemic is an important 
fact that needs to be explored in later studies. On the other hand, we need to know more 
about the factors that influence self-efficacy in online university learning, and whether these 
factors might influence the relationship between self-efficacy and academic performance.

Practical implications

Despite these limitations, the current study has practical implications for educational 
and clinical interventions used with online learning university students over different 
age ranges. In a difficult period, like the pandemic lockdown, perceiving less study time 
may be a negative factor for students, with a negative impact on both stress and academic 
achievement. We suggest that students who perceive they have less time need to develop 
more effective time management skills, such as setting practical goals, prioritizing tasks, 
and taking regular breaks to recharge. Therefore, educators may take these needs into 
account to help students succeed academically. We believe that teaching practical strategies 
in the context of online learning may be helpful and it is a possibility that should be 
carefully explored. Indeed, further research could explore programmes aimed at achieving 
this. Furthermore, it is worth noting that high academic self-efficacy is a valuable attribute 
for students, providing a protective factor against stress and yielding positive effects on 
academic achievement, even in challenging circumstances like the COVID-19 lockdown. 
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In the light of this evidence, it would be beneficial to develop targeted interventions that 
specifically address the needs of online learning students with weak self-efficacy.

In conclusion, it is essential to recognize the importance of tailoring interventions to 
meet the specific needs and circumstances of individual students in online learning. By 
incorporating evidence-based practices that promote self-efficacy, educational institutions 
can better support students to build resilience, reduce stress, and achieve academic success 
in the face of challenging situations like the COVID-19 lockdown.
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