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The quality of sleep is affected by several psychological factors. University students 
experience different types of stress and develop various strategies to cope with it. This 
study assesses the impact of technology use, social engagement, emotional regulation, 
and sleep quality among undergraduate students in Jordan, while examining the 
mediating effect of perceived and academic stress. A convenience sample of 308 
undergraduate students was selected from the University of Jordan. The results indicated 
that the study model was fit, with significant direct negative impacts of social 
engagement, time management, and emotional regulation on perceived stress. 
Additionally, there was a significant direct negative relationship between technology use, 
time management, and emotional regulation on academic stress. The results show 
indirect significant standardized effects of social engagement, time management, and 
emotional regulation on the quality of sleep through the mediation of perceived stress. 

Research has consistently shown that university stu-
dents often exhibit shorter sleep durations and more irreg-
ular sleep patterns. Researcher1 found that 34.2% of women 
and 22.2% of men among a sample of over 50,000 univer-
sity students experienced insomnia, with a 7.9% increase 
in sleep problems between 2010-2018. A global study by2 

revealed that 21% of university students slept less than 
7 hours a night. Another research3 also found that most 
adolescents have trouble adjusting their sleep patterns and 
wake up multiple times after sleeping, which negatively af-
fects school attendance. Furthermore study4 found that up 
to 60% of college students experience poor sleep, and 7.7% 
of them meet the criteria for an insomnia disorder. Addi-
tionally,5,6 it was found that 50% of college students re-
ported feeling sleepy during the day and 70% slept insuffi-
ciently. 
Sleep is essential in personal well-being and recovery 

from everyday fatigue and exhaustion. The quality and pat-
terns of sleep are determinants based on individual’s men-
tal and physical health across the lifespan. Poor sleep qual-
ity can affect susceptibility to psychiatric issues such as 
anxiety, poor emotional regulation, and negative percep-
tions of neutral stimuli, in addition to undesirable mental 
health outcomes including elevated negative mood states, 
aggression, irritability, and emotional reactivity towards 
different stimuli.7,8 Furthermore, another research9 found 
that 60% of college students were poor-quality sleepers 

and reported more health problems in physical and psy-
chological levels than good-quality sleepers. Some studies 
have linked poor quality of sleep to factors such as greater 
daytime dysfunction, sleep-enhancing medication use, and 
some specific mental disorders like depression and anxi-
ety10,11 

Research results have also shown that technology use 
can negatively impact sleep quality. A group of re-
searchers12 found that increased use of electronic devices 
at night was a factor that predicts poor sleep quality and in-
creased insomnia symptoms. Moreover,13 it was found that 
excessive levels of technology use during the day were as-
sociated with longer latency of sleep onset and shorter to-
tal sleep duration at night. Furthermore,14 it was concluded 
that the blue light emitted by electronic devices can sup-
press the amount of produced melatonin and disrupt circa-
dian rhythms, leading to insomnia and other sleep disor-
ders. 
Furthermore, it seems that university students and ado-

lescents are major consumers of technology.15 Electronic 
devices have also considered as important predictor of in-
creased risk of short line of sleep duration, long sleep onset 
latency, and increased sleep deficiency.16 A study of 1040 
college students by17 revealed that poor sleepers have a 
2.03 times higher chance of being internet overuses and a 
3.25 higher chance of being internet addicts. Similarly, an-
other study18 found a valuable association between inter-
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net overuse and poor sleep quality in students at medical 
school. Other studies have focused on mobile phone use 
and sleep quality, in addition to other factors like the num-
ber of devices in the bedroom, and internet usage.12,19,
20These issues are particularly exacerbated by the addictive 
qualities of technological tools, which make it harder for 
people to keep them away when it’s time for bed.15 Addi-
tionally, exposure to blue light from technology screens be-
fore bedtime can suppress melatonin production, the hor-
mone produced by the brain at night to regulate the sleep 
cycle, resulting in lower melatonin levels and leading to 
disturbances in sleep pattern21 

Emotional regulation can also affect sleep habits, behav-
iors, and attitudes that contribute to poor sleep quality. A 
study22 have highlighted the mediating role of emotional 
regulation between sleep and mental health related disor-
ders. A correlation was found by other studies between poor 
sleep quality and negative emotions, aligned with lower 
emotional regulation.23 Sleep deprivation also negatively 
impacts emotional regulation by affecting brain regions 
which cause higher reward-seeking behaviors, emotional 
disinhibition, and increased responses to negative stim-
uli.24Review has also found that sleep deprivation leads 
to changes in brain regions such as the amygdala and the 
anterior cingulate cortex, resulting in increased emotional 
reactivity and negative mood.25 A meta-analysis re-
sult26found that sleep deprivation has a greater impact on 
mood than on cognitive or behavioral performance. An-
other research27 that studied adults population found that 
24-hour sleep deprivation significantly impacted distrac-
tion and regulatory reappraisal abilities among habitually 
good sleepers, but not among habitually poor sleepers. 
Time management skills and sleep quality is not well-

examined in the literature; however, research suggests that 
insufficient skills in time management can interfere with 
poor sleep quality. Studies have found that poor time man-
agement is associated with lower academic performance 
and higher stress levels.28 One study specifically concludes 
that a time management training program that was pro-
vided to women with premenopausal syndrome signifi-
cantly improved sleep quality and decreased anxiety and 
depression.12 Additionally, patients with sleep disorders 
tend to have poor time management skills.1 Emotional reg-
ulation skills also can help in developing good time man-
agement skills.29 As students transition from high school to 
university, they face greater time management challenges 
although they obtain more control over their time. 
Studies have consistently shown that high-stress levels 

negatively impact students’ health and sleep quality. For 
example, in a study conducted on9 college students, 24% 
of the variance in disturbed sleep was attributed to tension 
and stress. Similar findings were also reported in other uni-
versity populations,.30,31 Additionally, a study32 found that 
among a sample of 225 university students, 79.82% re-
ported insomnia as a symptom of stress, which was the sec-
ond most reported symptom after binge eating. The rela-
tionship between sleep quality and stress is mediated by 
several factors, such as academic performance. Poor sleep 
quality negatively impacts academic performance5 

One coping mechanism for stress is participating in dif-
ferent supportive social activities or engagement and de-
veloping a social network. Research has shown that positive 
social interactions are correlated with improved sleep qual-
ity, while negative social interactions are correlated with 
low sleep quality.33 Another research34found that poor so-
cial support correlates with poor sleep quality among uni-
versity students, and similar findings have been reported in 
other populations such as adolescents, older adults, and the 
elderly.34‑36 Moreover,35 it was found that social support 
can moderate sleep quality and duration among adoles-
cents, particularly during high-stress periods. Another re-
search37 conducted a three-year longitudinal study of uni-
versity students, demonstrated a bidirectional relationship 
between sleep problems and social ties, mediated by emo-
tional regulation. They found that higher sleep quality led 
to improved emotional regulation, which in turn led to 
more positive social ties and improved emotional regula-
tion, ultimately leading to better sleep quality. 
Previous literature has consistently shown that univer-

sity students often exhibit shorter sleep durations and more 
irregular sleep patterns. Research has also shown that uni-
versity students often have poor sleep quality, which can 
lead to increased susceptibility to mental health issues such 
as anxiety and depression. The use of technology would 
cause sleep disturbances. Emotional regulation skills play 
a role in regulating sleep habits, behaviors, and attitudes 
that contribute to poor sleep quality. Furthermore, poor 
time management skills and stress can have a negative im-
pact on mental health and negatively impact sleep qual-
ity. Therefore, this study aims to assess the impact of tech-
nology use, social engagement, emotional regulation, and 
sleep quality by examining the mediating effect of per-
ceived and academic stress. 
The literature highlights the combined influence of 

many social and psychological factors, including self-regu-
lation, on the sleep quality of university students. Technol-
ogy use, poor emotional regulation and poor time manage-
ment skills can indirectly affect sleep quality through the 
mediating effects of stress. Therefore, the current study will 
focus on answering two research questions: 

RESEARCH METHOD 
PARTICIPANTS 

A sample of 308 undergraduate students from the Univer-
sity of Jordan was selected from a general elective course, 
such as “Introduction to Psychology,” during the first se-
mester of the 2020-2021 academic year. The sample was 
chosen through convenience sampling, which only included 
students who were enrolled in the elective course and did 
not take into consideration the college they were studying 

1. What is the direct effect of technology use, social en-
gagement, emotional regulation, and self-regulation 
on perceived and academic stress? 

2. What is the indirect effect of technology use, social 
engagement, emotional regulation, and self-regula-
tion on sleep quality through the mediation of per-
ceived and academic stress? 
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in. The study sample consisted of 83.1% females from var-
ious academic years, with 44.8% being in their first year, 
17.9%in their second year, 20.8%in their third year, 
and16.6%in their fourth year. The average age of the stu-
dent participants was 20.1, with a standard deviation of 
1.88. 

INSTRUMENTS 

Seven questionnaires were used to measure sleep quality, 
technology use, perceived stress, social involvement, self-
regulation, academic stress, and time management. 

THE SLEEP QUALITY SCALE 

Sleep quality was measured using the Pittsburgh Sleep 
Quality Index (PSQI).38 The PSQI comprised nine items 
that evaluate sleep-related behaviors during the most re-
cent month. The first four items are open-ended questions 
inquiring about sleep habits. Items 5, 6, and 7 use a 4-point 
scale that ranges from ‘3 or more times per week’ (4 points), 
‘once or twice per week’ (3 points), 'once a month (2 points), 
and 'never during the past month (1 point) to measure 
sleep-related issues. Item 8 measures the level of self-moti-
vation in task performance using a 4-point scale that ranges 
from ‘Severely’ (4 points), ‘Moderately’ (3 points), ‘Slightly’ 
(2 points), or ‘Not at all’ (1 point). Similarly, item 9 eval-
uates general sleep quality using a 4-point scale, ranging 
from ‘Very bad’ (4 points), ‘Bad’ (3 points), ‘Acceptable’ (2 
points), and ‘Good’ (1 point). The item-total correlation be-
tween the item and the total score ranged from 0.34-0.67, 
showing the scale’s reasonable internal validity. Also, the 
Alpha Cronbach reliability coefficient for the scale is 0.82. 

THE TECHNOLOGY USE SCALE 

The authors developed the Technology Use Scale. It in-
cludes 18 items that measure behaviors related to elec-
tronic device use; items examples (I browse websites using 
my mobile phone, I record videos using your mobile phone; 
items); items are “rated on a 5-point scale ranging from 
‘Very often’ (5 points), ‘Often’ (4 points), ‘Moderately’ (3 
points), ‘Rarely’ (2 points), and ‘Very rarely’ (1 point)”. 
Thus, the overall score ranges from 18-90 points, where a 
higher score indicates a higher degree of technology uti-
lization and dependence. Cronbach’s alpha was 0.90. 

THE PERCEIVED STRESS SCALE 

The Perceived Stress Scale (PSS)39 includes ten items that 
measure symptoms of perceived stress; items example (dur-
ing the past month, how many times have you felt nervous 
and stressed, during the past month, how often have you 
felt in control of the events that upset you), items are rated 
on a 5-point scale ranging from ‘Always’ (5 points), ‘Of-
ten’ (4 points), ‘Sometimes’ (3 points), ‘Rarely’ (2 points), 
and ‘Never’ (1 point). Thus, the overall score ranges from 
10-50 points, where a higher score indicates higher levels 
of perceived stress. The PSS was translated into Arabic for 
this study by the authors, who have language proficiency 

in both Arabic and English and professional expertise in 
psychometrics scales transition and development. The scale 
reliability in the original version was 0.90. In the current 
study, Cronbach’s alpha was 0.79. 

THE SOCIAL INVOLVEMENT SCALE 

The authors developed the Social Involvement Scale. It in-
cludes ten items that measure various social behaviors 
practiced weekly; items examples (providing help and sup-
port to friends or a family member, carrying out activities 
with social organizations); items are rated on a 5-point 
scale ranging from ‘Always’ (5 points), ‘Often’ (4 points), 
‘Sometimes’ (3 points), ‘Rarely’ (2 points), and ‘Never’ (1 
point). Thus, the overall score ranges from 10-50 points, 
where a higher score indicates a greater level of social en-
gagement, and in the complying study, Cronbach’s alpha 
was 0.81. 

THE SELF-REGULATION SCALE 

The Self-Regulation Scale, this scale was developed by the 
authors. This scale includes 12 items that measure various 
indicators of emotional regulation competencies; items ex-
ample (When I am upset (annoyed), I find it difficult to get 
things done, When I’m upset, I take time to know what 
I’m feeling ); items are rated on a 5-point scale ranging 
from ‘Always’ (5 points), ‘Often’ (4 points), ‘Sometimes’ 
(3 points), ‘Rarely’ (2 points), and ‘Never’ (1 point). Thus, 
the overall score ranges from 12-60 points, where a higher 
score indicates lower levels of self-regulation abilities. 
Cronbach’s alpha was 0.89. 

THE ACADEMIC STRESS SCALE 

The authors developed the Academic Stress Scale. It includes 
11 items that measure various indicators of academic 
stress; items example (I feel much pressure in my daily 
study schedule, I feel I have much homework); items are 
rated on a 5-point scale ranging from ‘Always’ (5 points), 
‘Often’ (4 points), ‘Sometimes’ (3 points), ‘Rarely’ (2 
points), and ‘Never’ (1 point). Thus, the overall score ranges 
from 11-55 points, where a higher score indicates higher 
levels of academic stress. Cronbach’s alpha was .79. 

THE TIME MANAGEMENT SCALE 

The Time Management Scale was developed by the authors 
and consists of 11 items that measure various indicators 
of time management skills; items example (I plan daily 
tasks, I make a schedule of the activities I intend to do); 
items are rated on a 5-point scale ranging from ‘Always’ (5 
points), ‘Often’ (4 points), ‘Sometimes’ (3 points), ‘Rarely’ 
(2 points), and ‘Never’ (1 point). Thus, the overall score 
ranges from 11-55 points, where a higher score indicates 
higher levels of time management skills. In the current 
study, Cronbach’s alpha was .88. 
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Figure 1. Path analysis for the study variables       

DATA ANALYSIS 

Ethical approval by an IRB for the current study was ob-
tained from the University of Jordan’s ethical research com-
mittee. "Participants were informed of the study’s objec-
tives, and informed written consent was obtained from 
them. They were free to withdraw from the study at any 
stage; their information was kept confidential and used for 
research purposes only. 
Data were entered and analyzed using the Statistical 

Package for the Social Sciences (SPSS), Version25.0. In ad-
dition, the structural equation model was analyzed using 
SPSS AMOS version 25.0. The Estimand plugin was used to 
find the statistical significance of the indirect path coeffi-
cients. 

RESULTS 

The proposed study model reveals that technology use, so-
cial engagement, time management and emotional regula-
tion directly impact perceived academic stress. Moreover, 
perceived stress and academic stress have a direct impact 
on sleep quality. Technology use, social engagement, time 
management and emotional regulation also impact sleep 
quality indirectly through perceived stress and academic 
stress. The path analysis was used to examine the proposed 
study model using Amos v.25.0 (See Figure 1). Pearson’s 
product-moment correlation coefficients were also calcu-
lated between independent, moderator and dependent vari-
ables. 
Pearson correlation analyses were used to examine the 

bivariate correlations among the proposed model variables. 
Correlations between technology use, social engagement, 
emotional regulation, perceived stress, academic stress, 

and quality of sleep were as follows (r = 0.354, p ≤ 0.05; r = 
-.237, p ≤ 0.05; r = .186, p ≤ 0.05; r = .281, p ≤ 0.05). The re-
lationship between social engagement, time management 
and academic stress was (r = 0.381, p ≤ 0.05; r = -.287, p ≤ 
0.05). The correlation between time management with per-
ceived stress and academic stress are (r = -.162, p ≤ 0.05, and 
r = .287, p ≤ 0.05). The relationship between self-regulation 
and perceived stress, academic stress and quality of sleep 
was (r = -.608, p ≤ 0.05; r = -.437, p ≤ 0.05; r = .209 p ≤ 0.05). 
The correlation between perceived stress, academic stress 
and quality sleep was (r = .232, p ≥ 0.05 and r = -.389, p ≤ 
0.05). Lastly, the correlation between academic stress and 
sleep quality was (r = -.143, p ≤ 0.05). All correlations were 
found to be statistically significant. 
Next, path analysis was performed to test, trim, and 

modify the hypothesized model. The primary model testing 
showed the fitness indices of the model were (χ2 = 97.53, 
χ2/df = 8.86, NFI = .74, CFI = .75, GFI = .90, RMSEA = .176). 
All the fitness indicators showed inadequate values except 
GFI. Therefore, the model-modified indices were used to 
improve the quality of the relation between the model vari-
ables. Many new covariance relations were added to the 
modified model (e.g., technology use, social engagement, 
time management, emotional regulation). The value of the 
correlation between emotional regulation and technology 
use was (r = -.205, p ≤ 0.05), time management and social 
engagement was (r = -.37, p ≤ 0.05), and social engagement 
and technology use was (r = -.32, p ≤ 0.05). All correlations 
were statistically significant. For the goodness of fit, the 
value of CMIN/DF = 1.27, equaling < 3, indicating a good 
model fit. Additionally, the model incremental fit indices 
were calculated, (CFI = 994, GFI = .988, NFI = 973, RFI = 
0.929, IFI = 0.994, and TLI = 0.984). All the incremental in-
dices’ values were ≥0.90 and close to 1, which shows the 
model fits the data well. Furthermore, the RMSEA value 
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Table 1. Standardized Direct Coefficients of Independent Variables on Perceived Stress, Academic Stress, and             
Sleep Quality   

Independent Variables Perceived Stress (β) Academic Stress (β) Sleep Quality (β) 

Technology use -.10 (p ≥ 0.05) -.10 (p ≥ 0.05) -.06 (p ≤ 0.05) 

Social engagement -.13 (p ≤ 0.05) -.10 (p ≥ 0.05) -.38 (p ≥ 0.05) 

Time management -.16 (p ≤ 0.05) -.26 (p ≤ 0.05) - 

Emotional regulation -.60 (p 0.05) -.38 (p ≤ 0.05) - 

= .033 is less than the cut-off value, close to 0.06.40 The 
final model accounted for 44.9% of the variance of per-
ceived stress, 28.9% of academic stress and 15.7% of the 
variance in sleep quality. The standardized direct effect co-
efficients were calculated to examine the direct impact of 
the independent model variables (technology use, social 
engagement, time management, and emotional regulation) 
on both moderator variables (perceived stress and academic 
stress) and the direct impact of the moderator variables on 
the dependent variable (quality of sleep). 
In table 1 the independent variables were revealed to 

have a direct impact on perceived stress (β = -.10, p ≥ 0.05; 
β= -.13, p ≤ 0.05; β= -.16, p ≤ 0.05; β= -.60, p ≤ 0.05). All 
p-values were statistically significant, except for technol-
ogy use on perceived stress. The significant standardized 
direct coefficients illustrate the negative impact of social 
engagement, time management, and emotional regulation 
on perceived stress. The direct impact of the independent 
variables on academic stress was (β = -.15, p ≤ 0.05; β = 
-.10, p ≥ 0.05; β= -.26, p ≤ 0.05; β= -.38, and p ≤ 0.05). All 
p-values were statistically significant, except for social en-
gagement on academic stress. The significant standardized 
direct coefficients illustrate the negative impact of tech-
nology use, time management and emotional regulation on 
academic stress. There was no significant impact of tech-
nology use on academic stress. Additionally, the direct im-
pact of the moderator variables on sleep quality were (β = 
-.38, p ≥ 0.05; β = -.06, p ≤ 0.05). Only perceived stress had 
a statistically significant negative impact on sleep quality. 
As it appears in table 2 the standardized indirect coef-

ficients were calculated to examine the indirect impact of 
the independent model variables on sleep quality through 
the moderator variables. Three indirect significant stan-
dardized effects (social engagement, time management and 
emotional regulation) were revealed on sleep quality 
through the mediation of perceived stress. The value of the 
indirect impact of social engagement on sleep quality by 
the mediation of perceived stress was (β = .051, p ≤ 0.05). 
The value of the indirect impact of time management on 
sleep quality by the mediation of perceived stress was (β = 
-.062, p ≤ 0.05), and the indirect impact of emotional regu-
lation on sleep quality by the mediation of perceived stress 
were (β = .23, p ≤ 0.05). Technology use had an indirect im-
pact on sleep quality by the mediation of perceived stress, 
which was not significant. Furthermore, none of the indi-
rect impacts of the variables (technology use, social en-
gagement, time management and emotional regulation) on 
sleep quality by academic stress mediation were significant. 

DISCUSSION 

After the study model was modified and fitted, path coef-
ficients were tested. There were significant direct relation-
ships between social engagement, time management and 
emotional regulation with perceived stress, with these vari-
ables explaining almost 45% of the variance of perceived 
stress. This reflects that increased social engagement, time 
management and emotional regulation can significantly re-
duce perceived stress levels. Similarly, the results show the 
significant direct negative impact of technology use, time 
management and emotional regulation on academic stress. 
These variables explained nearly 29% of the variance in 
academic stress.9,41,42 This suggests that factors such as 
technology use, poor time management, and difficulty reg-
ulating emotions can contribute to increased academic 
stress. It is possible that technology use can lead to dis-
traction, poor time management can lead to procrastina-
tion and poor planning, and difficulty regulating emotions 
can lead to heightened stress levels, all these factors can 
lead to increased academic stress. In such a situation both 
perceived stress and academic stress had the same. 
The results show three indirect significant standardized 

links of social engagement, time management and emo-
tional regulation with sleep quality through the mediation 
of perceived stress. In contrast, the indirect impact of tech-
nology use on the quality of sleep by mediating perceived 
stress was insignificant. Furthermore, none of the indirect 
relationships of technology use, social engagement, time 
management and emotional regulation on the quality of 
sleep by academic stress mediation were significant. A sig-
nificant positive indirect relationship between social en-
gagement and sleep quality was mediated by perceived 
stress. Previous research has found a positive correlation 
between time management and sleep quality.12 These re-
sults confirm time management’s significant positive in-
direct impact on sleep quality by perceived stress medi-
ation.23 These results confirm that there is a direct 
connection between quality of sleep and emotional regu-
lation, which is mediated by perceived stress, which shows 
that if emotional regulation reduces stress, this probably 
helps increase sleep quality. 

LIMITATION AND RECOMMENDATION 

The findings of the study have some limitations. One of 
which is the unequal sample size between male and female 
groups, with the male group being smaller. This may be a 
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Table 2. Indirect Impact of Independent Variables on Sleep Quality through Perceived Stress and Academic Stress               

Variable Sleep Quality through 
Perceived Stress (β) 

Sleep Quality through 
Academic Stress (β) 

Technology use NS NS 

Social engagement .051 (p ≤ 0.05) NS 

Time management -.062 (p ≤ 0.05) NS 

Emotional regulation .23 (p ≤ 0.05) NS 

factor that impacts the generalization of current research. 
Thus, an invariance comparison of the current path model 
needs to be tested in future research with a balanced sam-
ple size representing both male and female students. Addi-
tionally, the instruments used in the study (e.g., emotional 
regulation, technology use) may need further validation, 
even though in the current study their validity and reliabil-
ity are within an acceptable range. Due to the potentially 
applicable values of the research result, it is recommended 
that similar research variables be replicated within the dif-
ferent university student groups. 
The results indicate that social engagement, time man-

agement, and emotional regulation have a significant indi-
rect impact on sleep quality through perceived stress. The 

impact of technology use on sleep quality, however, was not 
significant. To further understand the relationship between 
these variables and sleep quality, future research should fo-
cus on a larger and more diverse sample. The application of 
these findings could benefit not just undergraduate popula-
tions but also other groups with poor sleep quality. 
The researchers recommend the development of coun-

selling program to improve sleep quality by providing train-
ing and resources on social engagement, effective time 
management, and methods of emotional regulation and 
stress management techniques, which could be helpful to 
reduce students perceived and academic stress levels, re-
sulting in improved sleep and well-being overall. 
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