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Abstract

Students’ transition from school to university is a very complex time for many students particularly when
they experience many stressful life events. One key skill associated with academic success is time
management, yet research suggests that anxiety and depression are associated with changes in the
ability to perceive time accurately. Here, we investigated the relationship between stressful life events
measured by the Undergraduate Stress Questionnaire; state anxiety measured with the State Trait
Anxiety Inventory; depression measured by the Beck Depression Inventory Il coupled with the ability to
perceive 3 different types of time in a temporal order task, a temporal bisection task, and a prospective
movement time estimation task in first year undergraduate psychology students. The study revealed a
correlation between scores on the Undergraduate Stress Questionnaire and prospective time
estimations, which suggests that students tend to underestimate the time tasks will take when they are
experiencing stressful situations, which could in turn impact their studies. We discuss the findings in the
context of how universities can better support students to transition more effectively from school to
university.
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1 INTRODUCTION

The transition from school to university is a period of intense change for young adults (1). For many, it
means moving away from home for the first time, learning to manage many aspects of independent
living for the first time, alongside integrating with a new social circle of friends and adapting to new
more independent ways of studying (2). All of these difficulties contribute to whether a student will
complete the first year of their studies and progress through their degree or drop out from university
(3). Over recent years, the demographics of university starters has changed dramatically, as a result
of government policy and the subsequent increase in access. As the student population has become
more similar to the general population, the needs of the student population have become more
complex and diverse (4,5), to which universities are slowly responding by exploring new ways of
supporting students, for instance with increase student support, grit programs and even additional
mental health training and support. (6)

More students than ever are reporting symptoms of depression and anxiety, the causes of which are
multifactorial including changing academic demands during secondary school education, awareness
of challenging geopolitical issues, pressures associated with social media, financial difficulties and
future prospects all of which contribute to the development of their coping skills in adapting to the
change associated with moving to university (3,4,7). The transition is made harder for those who are
first generation to study at university, students from a minority background and students with learning
differences and this is exacerbated by the need to move away from their home and their support
networks (8). Traditionally seen as part of the experience of growing up, it is becoming clear that for
many this can lead to a range of mental health difficulties, from anxiety and depression, which can
persist beyond university to become long term mental health conditions (9—11). It is therefore crucial
that we better understand the needs of this new generation of students to inform the support offered to
them so they can complete their studies to progress to employment and financial and emotional
independence (2)

One area often reported to cause difficulty for students is time management, a skill which ultimately
relies heavily on a person being able to make realistic cognitive judgements about time passing, which
is crucial in planning study time and in particular working to assessment deadlines. Yet time
perception is subjective and can be affected by a wide range of variables (12), such as a task’s



cognitive load (13)task demand (14), or the arousal or valence of the activity (14). As well as the
nature of the task and the environmental context, emotion (15,16), neurodiversity such as ADHD or
autism (17) or mental health such as bipolarity (18); anxiety (16,19)and/or depression (20—22) have
all been shown to alter time perception.

There are several ways in which we measure time: we can measure time passing, for instance while
watching a film or a television programme it is possible to estimate how much time has passed, or we
can predict how long a task is going to take, for instance waiting for the start of a class or an
appointment, or we can compare different event durations (23). A number of experimental paradigms
have been developed to allow researchers to measure an individual’s performance on each type of
time perception, revealing that time perception varies not only from person to person but also from one
type of time perception event to another (23,24). Here we focussed on 3 different time perception
tasks 1) the cognitive ability to perceive temporal order, or the order within which visual stimuli
appear, 2) temporal bisection which measures the ability to compare the lengths of 2 different
events and 3) prospective movement estimation which measures the ability to predict the passing
of time.

AIMS

It has been established that time perception is different in people with depression and anxiety
compared to healthy participants however our studies were designed to explore whether the cognitive
ability to perceive temporal order, temporal bisection and prospective movement might be correlated
with the experience of stressful life events, depression and state anxiety. The level of stress
experienced by a student was measured using the Undergraduate Student Questionnaire (25), anxiety
and depression were measured using the State Trait Anxiety Text and the Beck's Depression
Inventory, respectively.

2 METHODOLOGY

2.1 Design

Students took part in 3 separate time perception experiments investigating a temporal order task
(study 1), a time bisection task (study 2) and a prospective movement time estimation task (study

3). They also completed the Undergraduate Student Questionnaire (25) anxiety and depression were
measured using the State Trait Anxiety Text and the Beck's Depression Inventory, respectively.
Correlational relationships between the questionnaire scores and the time perception performances
were tested. The studies were approved by the University of Westminster Psychology Research
Ethics Committee

2.2 Participants

Participants were first year undergraduate students on a psychology degree at the University of
Westminster, they were recruited through the Student Participation Scheme and participated for
course credit. Each study included different participants, following the same recruitment process.
Participant numbers and ages were as follows: Study 1 temporal order task: N=71, aged 18-25, mean
age= 19.87 (SD=1.70); Study 2 temporal bisection: N=71, aged 18-25, mean age= 19.70 (SD=1.72);
Study 3: anticipation of movement N=77, aged 18-25, mean age= 19.87 (SD=1.70).

2.3 Materials and Procedure

2.3.1 Questionnaires

The Undergraduate Stress Questionnaire (25) participants select which stressful life events
associated with being an undergraduate student they have experienced from an 82-item checklist. The
scoring consists of the total number of events reported to have been experienced. Scores range from
0 to 82, where a higher score indicates a higher number of stressful life events.

Beck Depression Inventory-ll (26): this is a 21 item questionnaire where participants self-report how
well each item describes how they have felt for the last week, ranging from 0 (not at all) to 3



(frequently). The total score is an indication of symptoms of depression at mild, moderate or severe
levels.

State Trait Anxiety Inventory (27): State and trait anxiety are each measured with 20 statements
which participants rate as to how accurately they describe their experience on a 4 point Likert scale
from 1 (not at all) to 4 (very much so). Scores range from 20-80, where a higher score indicates
higher anxiety levels.

2.3.2 Time Perception Tasks
2.3.2.1 Study 1: Temporal Order Task:

A computerised temporal order task was constructed using the experiment generator Superlab. All the
tasks ran in Superlab on a Macintosh computer, participants responded by key presses on a serial
response box (Psychology Software Tools).

There were 180 trials where participants were presented with a fixation cross in the centre of the
screen for 500ms, followed by two squares which appeared either side of the fixation point, one after
the other in quick succession, with an inter stimulus interval (I1S1) of Oms, 24ms, 48ms, 72ms or 96ms
(fig 1). The participant’s task was to decide which square appeared first and to respond using the
correct key on the response box. The dependent variables were the number of correct responses,
number of errors and reaction time (in ms).
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Figure 1: Stimuli and sequence of presentation for the temporal order task design
2.3.2.2 Study 2: Temporal Bisection Task

Participants compared two timed intervals to decide which one was longer (fig 2). The stimuli
consisted of identical auditory tones played in pairs, with a varying pause between the two tones in
each pair sequence. In each trial, participants first heard a reference pair of tones separated by
400ms (Reference Stimulus Interval, RSI). This was followed by a 200ms ISI before the presentation
of two further tones, played 310ms, 355ms, 370ms, 430ms, 445ms, 460ms or 490ms apart
(Experimental Stimulus Interval, ESI). Participants were asked to decide which pair of tones had the
longer interval by pressing the correct key on the response pad.
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Figure 2: design of the Temporal Bisection Task. The participant was required to decide whether the ESI/
was longer or shorter than the RSI.



2.3.2.3 Study 3: Prospective Time Estimation: Anticipation of Movement Task:

Participants’ prospective time estimation was measured with an anticipation of movement task. In
each of 88 randomised trials, participants were asked to decide when a target dot moving from left to
right across the screen would reach a specific vanishing area (Fig. 3). The target dot moved at one of
3 speeds (slow, medium or fast) and disappeared at one of two possible vanishing points. In half the
trials, a yellow vertical line indicated the location of the vanishing point, in the remaining trials, there
was no mark on the screen to indicate the vanishing areas and the participant was required to
visualise it. The participant pressed the keypad when they thought the target dot was about to
disappear. Performance was measured as a time estimation accuracy score, this was the difference
between the actual movement duration and the participant’s reaction time. Positive scores reflected
overestimation and negative scores estimated underestimation of movement time.

Short Distance Long Distance
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Figure 3: Prospective time estimation task design. The white target point disappeared while traveling from
left to right at one of two different vanishing points (short A & C orlong B & D). Half the trials provided a
yellow line as a vanishing point cue (A & B).

3 RESULTS

Spearman’s correlations were performed between the questionnaire scores and all the time perception
scores. No significant correlations were found for either study one or study two. The correlational
coefficients for study 3 are reported in Table 1 broken down according to each level of difficulty. There
were significant correlations at the1% level between scores on the USQ (SLES: number of reported
stressful life events) and time estimation accuracy in the most cognitively demanding tasks,
specifically fast conditions without a cue line and the fast condition with a line but a short distance to
the vanishing area. Only one other correlation reached the 5% significance level between state anxiety
and a lower cognitive load condition, when the dot moved at the medium speed with a cue line on the
longer distance.



Table 1: Matrix of Spearman correlation coefficients from study 3 between time estimation accuracy scores
from the perception of movement task and scores on the USQ, BDI and State Anxiety from the STAI. Key:
Speed of the target dot: S (slow) M (medium) F (fast); presence (WL) or absence (NL) of the cue line;
distance between the start of the movement and the vanishing line: short (S), long (L)

FastNL I. FastNL S FastWL I FastWLS SkwNLL SlwNL S ShwWL L ShwWL-S MidS-NL L. MidSNL § MidS WL L MidS WL L

usQ 301** A12** 0.177 A61** 0.09 -0.164 0073 -0.107 0014 -0.128 0.091 001
SA 0.084 0.13 0.107 0.119 0.005 017 0.118 0.133 -0.088 -0.167 -Xrre 0.047
BDM 0.018 0.094 -0.128 0.115 0.035 0.092 0076 0.131 0.069 -0.113 0.005 004

** Carrelation is significant at the 0.01 level {2-tailed).

* Correlation is significant at the 0.05 level {2-Lailed).

4 CONCLUSIONS

The present study explored the relationship between measures of stressful life events, anxiety and
depression and performance on 3 different types of time perception tasks in first year undergraduate
students. Findings revealed no significant correlations between the questionnaire scores and
performance on either the order task or the time bisection task, however there were significant
correlations between prospective time perception accuracy in the higher cognitive load conditions and
number of stressful life events. Specifically, students who reported experiencing a high level of
stressful events on the USQ overestimated the time it would take an object in motion to reach its
destination. The task included 3 variables to create experimental conditions of varying levels of
difficulty or cognitive load as follows:1) As the target speed increase from a slow, to medium or to a
fast pace, there was more pressure to make a fast decision, 2) presence or absence of a cue line to
indicate the location of the vanishing point and 3) the distance between the start and finish of the
movement was short or long, the shorter distance increased the pressure for a fast response. The
most difficult conditions were when the target moved fast, without a cue to indicate the vanishing point,
USQ correlated with performance in both these conditions as well as the fast condition with a line, but
over a short distance.

Associations between time perception and depression have been found in clinical populations who
experience more severe symptoms than those seen in this population, yet we still found significant
correlations between a measure of stress and time perception in these students who were overall sub-
clinical. It should be noted that this correlational relationship is non-directional and does not infer
causality, therefore we cannot conclude that the stress is causing the time perception errors, as these
students might have come to university with poor time perception skills, which could be causing poor
time management which in turn could lead to daily hassles and life events being more stressful for
these students. This lack of causality in no way diminishes the importance of our findings, as they
strongly highlight a link between cognitive time perception abilities and stress, which in turn can impact
a student’s academic performance and long-term mental health. It is the responsibility of universities
to adapt to the needs of student by recognising that time perception and stress are linked, to provide
resources for students to learn about their cognitive challenges and develop strategies to compensate
for them, but universities must also provide a supportive environment that fosters a sense of belonging
and facilitates students’ integration into their new life to reduce stress.

A novel challenge for university students is managing their time to juggle and complete a wide range
of competing time-sensitive and cognitively demanding activities such as navigating a new physical,
social and emotional landscape, which can mean that studying and managing assessment deadlines
are only a small component of what they are dealing with. Students are suddenly in a position where
they need to plan to allow themselves sufficient time and mental space to focus on studying and this is
often a difficult skill to acquire. Our findings suggest that while students are experiencing the transition
into higher education, they are encountering more stressful life events, and this is closely linked to
their ability to judge how long tasks take, and ultimately this can significantly impact their ability to
cope with multiple demands, multiple deadlines and assessments. These findings should also be
extended to investigate the link in neurodiverse students to provide them with customised appropriate
support. In conclusion, how easily students can transition to their new surroundings and their new life



alone at university can directly impact their fundamental cognitive ability to predict how long tasks will
take to complete and any attempt to improve student experience and retention must find ways to
support their time management with extensions for assessment deadlines or reduce the number of
stressful life events they experience during their transition.
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