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Abstract
Context and relevance. Smartphones have become crucial components of the 
digital world, including educational interactions. Objective. This study examined 
the effect of prolonged smartphone screen time on continuous partial attention in 
103 graduate students by directly measuring their smartphone screen time. Meth-
ods and materials. This study was designed as an explanatory mixed-methods 
research. Statistical comparisons of direct measurements of smartphone screen 
time were followed by a focus group interview to explain the quantitative findings. 
Results. A moderate positive correlation was observed between smartphone 
screen time and continuous partial attention. However, no significant differences 
in the average daily smartphone screen time and continuous partial attention 
were observed across age, gender, and education groups. Similarly, the linear 
regression results show that daily average smartphone screen time is a signifi-
cant positive predictor of continuous partial attention, although this effect does 
not vary significantly by gender, age, or education level. Photo sharing and mes-
saging app were the most commonly used smartphone applications, whereas 
streaming platform had the highest weekly screen time. Students with the high-
est total weekly screen time on short video platform had higher continuous partial 
attention scores. Students attributed this finding to hypnotic algorithms, distract-
ing redundancy, marketing and advertising, passive receiver mode, short video 
flow, and surprising content. Conclusions. After establishing the link between 
smartphone screen time and continuous partial attention, this study underscores 
the need for educational interventions and digital literacy programs to mitigate 
the effects of fragmented attention in academic settings, potentially enhancing 
learning outcomes and students’ well-being.

Keywords: well-being, learning, self-determination theory, motivation, stu-
dents
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Эффект длительного времени, проведенного 
за экраном смартфона, на непрерывное 

распределенное внимание
М. Фират
Анатолийский университет, Эскишехир, Турция
* mfirat@anadolu.edu.tr

Резюме
Контекст и актуальность. Смартфоны играют ключевую роль в цифро-
вом пространстве, включая сферу образования, предоставляя доступ к 
онлайн-ресурсам и образовательным онлайн-платформам, однако дли-
тельное использование смартфонов может негативно влиять на внимание 
и концентрацию студентов. Цель. В данном исследовании был изучен 
эффект длительного времени, проведенного за экраном смартфона, на 
непрерывное распределенное внимание у 103 студентов магистратуры пу-
тем прямого измерения времени, которое они провели за экраном смарт-
фона. Методы и материалы. Исследование было разработано как объ-
яснительное смешанное. Статистические сравнения прямых измерений 
времени, проведенного за экраном смартфона, были дополнены интервью 
в фокус-группе для объяснения количественных результатов. Результаты. 
Была обнаружена умеренная положительная корреляция между време-
нем, проведенным за экраном смартфона, и непрерывным распределен-
ным вниманием. Однако значительных различий в среднем ежедневном 
времени, которое испытуемые проводили за экраном смартфона, и непре-
рывном распределенном внимании не было выявлено среди различных 
возрастных, половых и образовательных групп. Аналогично, результаты 
линейной регрессии показывают, что среднее ежедневное время, прове-
денное за экраном смартфона, является значимым положительным пре-
диктором непрерывного распределенного внимания, однако этот эффект 
значительно не варьируется в зависимости от пола, возраста или уровня 
образования. Социальная сеть Photo Sharing1 и мессенджер Messaging App 
были наиболее часто используемыми приложениями на смартфонах, в то 
время как популярный видеосервис Streaming Platform имел наибольшее 
время просмотра за неделю. Студенты с самым высоким общим временем 
использования Short Video Platform (сервис для создания и просмотра ко-
ротких видео) за неделю имели более высокие показатели непрерывного 
распределенного внимания. Сами студенты объяснили это гипнотически-
ми алгоритмами, отвлекающей избыточностью содержания сервиса, мар-
кетингом и рекламой, режимом пассивного восприятия, потоком коротких 
видео и неожиданным контентом. Выводы. После установления связи 
между временем, проведенным за экраном смартфона, и непрерывным 
распределенным вниманием можно подчеркнуть необходимость в прове-
дении образовательных мероприятий и программ цифровой грамотности 
для смягчения последствий фрагментации внимания в учебной среде. Это, 
в свою очередь, может способствовать улучшению результатов обучения и 
повышению благополучия студентов.

1 Photo Sharing  принадлежит компании Meta, признанной экстремистской и запрещенной на территории РФ.
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Introduction

Smartphones have become crucial com-
ponents of the digital landscape. They are the 
most commonly used tools in nearly all aspects 
of life, from TV to social media and banking to 
shopping. The increase in smartphone use has 
prompted researchers to investigate its impact 
on attention, the cognitive skill most affected by 
the acceleration of information flow caused by 
information technologies [8; 4; 2].

Continuous partial attention (CPA) describes 
the phenomenon in which individuals constantly 
monitor several information sources simultane-
ously, often without fully focusing on any one 
source. The CPA involves paying minimal si-
multaneous attention to many sources of infor-
mation. This behavior, fueled by technological 
advancements, grants access to a vast array of 
information. For example, we can check tweets 
on our smartphones while watching TV and 
checking emails on our personal computers. 
Unlike multitasking, CPA may result in poor and 
inefficient task performance [21]. While the digi-
tal world offers unlimited information, it is also a 
constant source of distraction [25].

The habit of using smartphones and other 
devices simultaneously is rapidly rising and 
becoming the norm [15]. Approximately 89 
percent of interactions with smartphones are 
initiated by the user rather than by a notification 
[16]. This suggests that the annoyance caused 
by smartphones is not caused by the devices 
themselves, but rather by the learned behavior 
of the users. This, combined with the increasing 

amount of screen time in the digital world, is a 
major source of attention problems among stu-
dents. To determine how students are affected 
by prolonged smartphone use, it is important 
to establish a relationship between CPA and 
smartphone screen time.

Related Literature
A growing body of research has examined 

the effects of prolonged smartphone screen 
time (PSST) on attention, showing that it can 
negatively affect attention, leading to decreased 
concentration and difficulty focusing on tasks. 
Related studies have addressed the increasing 
prevalence of problematic smartphone use and 
its effects on human health, cognition, and psy-
chology [22].

One literature stream suggests minimal ef-
fects of smartphone use on attention [30] and 
assumes that PSST will not have long-term con-
sequences [4]. Meanwhile, the other literature 
stream argues that PSST exerts negative cogni-
tive and psychological effects on employees. J. 
Aru and Rozgonjuk showed that PSST can cause 
an inability to exert prolonged mental effort, which 
can impair real-world creativity and information 
gain [2]. S.M. Föckel found a significant, weak, 
positive relationship between smartphone screen 
time and depression symptoms among young 
adults, regardless of self-control [12].

Studies from both streams of literature have 
presented contextual approaches. A. Sela, 
N. Rozenboim, and H.C. Ben-Gal identified two 
contradictory modes of smartphone use: the un-

Ключевые слова: благополучие студентов, образование, теория само-
детерминации, мотивация, студенты.

Финансирование. Исследование было профинансировано научной исследовательской ко-
миссией Анатолийского университета, номер проекта 2207E125.
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aware mode, in which a smartphone is used in 
conjunction with other activities, and the aware 
mode, in which a smartphone represents an ac-
tive lifestyle [28]. They found that PSST in the 
unaware mode exerted a negative effect on 
quality of life. Similarly, A.B. Fortes, P.L. Broilo, 
and C.S.M.D. Lisboa investigated the relation-
ship between smartphone use and psychologi-
cal well-being [10]. Their results showed that 
smartphone use was negatively associated with 
psychological well-being, but this relationship 
was weakened by cognitive reappraisal strate-
gies and communication-related smartphone 
use. Their findings suggest varying implications 
for smartphone use according to the type of use 
and emotion regulation strategies employed.

Research has also explored smartphone 
screen time in different groups. Osailan found 
that the daily average smartphone screen time 
(DASST) among participants aged 18–30 years 
was 7,8 ± 2,2 hours [23]. In S.M. Föckel [12] re-
ported that participants aged 18–29 years had a 
DASST of 4.7 hours.

PSST has been linked to negative effects 
on split attention, the ability to simultaneously 
attend to multiple tasks or information sources 
[8; 4; 2]. DeWeese reported that PSST is associ-
ated with increased multitasking, which can lead 
to decreased task performance and increased 
cognitive load [8]. L. Cecutti, A. Chemero, and 
S.W. Lee found that PSST is linked to an in-
crease in the time required to switch between 
tasks, which impairs the ability to effectively 
manage multiple information sources [4]. PSST 
has also been associated with a decreased abil-
ity to filter irrelevant information, which is essen-
tial for effective split attention [2]. This drawback 
may be due to the constant interruptions and 
distractions provided by smartphones, which 
can hinder individuals’ ability to focus on a single 
task and filter irrelevant information.

The literature also shows that PSST affects 
the task performance. C. Stothart, A. Mitchum, 
and C. Yehnert noted that smartphone interac-
tions lead to poor performance in concurrent 
tasks [29]. Baumeister and Tierney underline that 
students with PSST lose motivation to complete 
cognitively challenging activities as limited at-

tentional resources and capacity must be shared 
between tasks [3]. This partial attention is insuf-
ficient for completing concurrent tasks such as 
driving. Based on the existing literature, we for-
mulated the main hypothesis of this research as

•	 H1: PSST is a significant predictor of 
CPA.

Individuals who engage in continuous par-
tial attention (CPA) tend to have lower levels of 
cognitive control because they constantly switch 
between tasks and stimuli. This condition can 
lead to reduced productivity and an inability to 
focus on any task for an extended period. CPA 
can negatively affect attention, as individuals 
may not fully engage with others when they con-
stantly monitor their devices for new information.

The top apps downloaded globally in Q3 2022 
were Photo Sharing, Short Video Platform, Face-
book, Messaging App, Snapchat, and Telegram 
[19]. The negative effects of mobile applications 
have been examined in the literature. For exam-
ple, Short Video Platform usage has been studied 
to determine its influence on attention deficit hy-
peractivity disorder [31]. Pan et al. examined the 
active versus passive use of Short Video Platform 
and its association with female users’ self-esteem 
pertaining to appearance and weight [24]. They 
found that active use had positive effects, where-
as passive use had negative effects. Therefore, 
it is important to investigate the relationship be-
tween smartphone applications and CPA.

Although the existing literature has inves-
tigated the effects of prolonged smartphone 
screen time (PSST) on attention, it has not fo-
cused on the effects of CPA, which could be the 
most likely outcome of PSST. Determining the 
predictive relationship between PSST and CPA 
can contribute to the literature on problematic 
smartphone use.

Current Investigation
This study investigated the impact of PSST 

on CPA. We compared students’ CPA and DAS-
ST scores according to age, sex, and education. 
We then investigated the relationship between 
smartphone applications and CPA. We formu-
lated two research questions in addition to the 
main research hypothesis.
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1. RQ1: How do CPA and DASST scores 
vary according to students’ age, sex, and edu-
cation?

2. RQ2: What is the relationship between 
smartphone applications and CPA?

Methods

Quantitative data were collected and ana-
lyzed. We then realized that the quantitative 
findings needed more in-depth explanation, and 
the most appropriate method for this was an in-
depth inquiry through focus group interviews. 
Therefore, we collected qualitative data through 
focus group interviews. Accordingly, this study 
adopted an explanatory mixed-methods design. 
The mixed methods research design is suitable 
for studies in which the findings obtained from 
the quantitative data collected in the first stage 
are explained using qualitative data [5]. The con-
ceptual model is illustrated in fig. 1.

To the best of our knowledge, this is the first 
study to suggest that smartphone screen time 
may be associated with CPA.

Data Collection
Quantitative data were collected using ques-

tionnaires with three sections. The first section 
gathered demographic information, including the 

participants’ age, sex, and education level. The 
second section included a single 10-point Likert-
type question aimed at assessing continuous 
partial attention (CPA): ‘While I am constantly 
tracking and engaging with technology, I cannot 
fully pay attention to what I am actually doing.’ 
Single-item measures, as used here, have been 
demonstrated to be effective in attention-related 
constructs [26], particularly when the construct 
is clear and confined, as is the case with the 
CPA. This section aimed to measure continuous 
partial attention (CPA). Single-item measures 
have been effectively used in various fields [7], 
such as finance [18], clinical psychology [20], 
social and personality psychology [1], and occu-
pational psychology [9]. Single-item measures 
“perform acceptably considering dependability” 
for simple constructs, although they are not 
suitable for complex constructs [26]. A single 
item may be adequate if the construct being as-
sessed, such as future behaviors, is sufficiently 
confined or clear to respondents [11].

We applied a test–retest method to deter-
mine the reliability of the single CPA scale. The 
Cronbach’s alpha for test–retest reliability was 
0,899, indicating high reliability [13]. These cri-
teria suggest that correlation and regression 
analyses can be safely applied to CPA scores.

Fig. 1. Research Conceptual Model
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The final section of the questionnaire collected 
information on the participants’ DASST and the 
apps with the highest weekly screen times. Two 
questions were asked to measure the participants’ 
screen time, and directions explaining how to ac-
cess weekly reports on their smartphones were 
provided. Research using direct screen time data 
is increasingly common because of the potential 
for bias and unreliability of self-reported data [14].

Data were collected from eight students 
through a focus group interview to explain the 
findings of the quantitative analysis for Research 
Question 2 (RQ2). The interview was conducted 
during the second session of a PhD mixed meth-
ods research course. The quantitative phase 
findings were summarized at the beginning of the 
interviews. A focus group interview was conducted 
to explain the Short Video Platform findings related 
to RQ2. The interview lasted for 8 min and 35 s.

Participants
Graduate students were selected as re-

search participants for two reasons. First, we 
aimed to minimize unaware smartphone use, as 
identified by A. Sela, N. Rozenboim, and H.C. 
Ben-Gal [28], and factors such as age range and 
occupational differences. Second, we aimed to 
collect accurate smartphone screen time data 
and the most frequently used applications. Mas-
ter’s and doctoral students are among those 
who are most open to sharing data for scientific 
research purposes.

In this study, we followed the Committee on 
Publication Ethics (COPE). This study and its proto-
cols were approved by the Scientific Research and 

Publication Ethics Committee of Anadolu Universi-
ty, Turkey. The questionnaire was shared with 120 
master’s and doctoral students at Anadolu Univer-
sity. A total of 103 students completed the question-
naire. The participants were informed about their 
voluntary participation via a corresponding form, 
and they were able to complete the questionnaire 
without being recorded. Their demographic charac-
teristics were also obtained as shown in Table 1.

Critical case sampling, a purposive sampling 
technique, was used to identify participants for 
the qualitative research phase. The focus group 
interview participants were eight participants with 
the highest Short Video Platform screen times.

Data Analysis
A Student’s t-test was performed to examine 

the effects of sex and education on the DASST 
and CPA. ANOVA was used to examine the ef-
fects of different age groups on the DASST and 
CPA. A General Linear Model (GLM) was ap-
plied to further investigate the effect of DASST 
on CPA while controlling for sex, age, and edu-
cation. These methods were chosen for their 
robustness in analyzing differences across 
multiple groups and multiple factors. Descriptive 
statistics were used to investigate the relation-
ship between smartphone apps and CPA (RQ2). 
Correlation and regression analyses were per-
formed to test the main hypothesis of this study. 
Pearson’s correlation analysis was used to de-
termine the relationship between the DASST 
and CPA. Linear regression analysis was con-
ducted to investigate the predictive value of the 
PSST on students’ CPA.

Table 1
Demographic Frequencies

Demographics Groups Frequencies (f) Percentage (%)

Sex Female 52 51,5

Male 49 48,5

Education Master’s 58 57,4

Doctoral 43 42,6

Age < 30 years 28 27,7

30–45 years 63 62,4

> 45 years 10 9,9
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The raw voice recording data obtained from 
the focus group interview were first transcribed 
into text. The codes were then generated from 
the text. Finally, the codes were combined 
and transformed into themes that were then 
reviewed. Inductive content analysis was per-
formed using NVivo 12, a qualitative data analy-
sis software, to create the themes.

Results

The DASST of the 103 students was 
255 ± 124 minutes, which is within the range of 
7,8 ± 2,2 hours reported by A. Osailan [23], but 
is higher than the average of 4,72 hours reported 
by S.M. Föckel [12]. The mean CPA score of the 
students was 5,77 ± 2,47 (on a 10-point Likert 
scale), indicating moderate levels of continuous 
partial attention. According to the students, Pho-
to Sharing was the most frequently used smart-
phone application. This finding is consistent with 

the Q3 2022 data of Data. ai [19]. The details of 
the findings from the analyses are presented un-
der the subtitles for the two research questions 
and the main hypothesis.

RQ1: Demographic Comparisons
No significant differences were observed 

in CPA or DASST scores across demographic 
groups (p > 0,05 for all comparisons).

No significant differences were found in the 
average CPA and DASST scores when analyzed 
with respect to demographic variables. Students 
aged above 45 years had the lowest mean CPA 
and DASST scores. Meanwhile, male students 
aged under 30 years showed insignificant im-
provements in overall scores. A GLM was ap-
plied to further investigate the effects of DASST 
on CPA while controlling for students’ sex, age, 
and education. Accordingly, we summarized the 
statistics for the GLM of CPA in Table 3.

Table 2
Effects of Sex, Age, and Education on DASST and CPA

Demographics Groups N CPAa (X) p DASSTb (X) p

Sex Female 52 6,13 0,113 261 0,997

Male 49 5,39 249

Education Master’s 58 5,67 0,633 268 0,235

Doctoral 43 5,91 238

Age < 30 years 28 5,89 0,121 271 0,101

30–45 years 63 5,97 259

> 45 years 10 4,20 187
Note: a Continuous partial attention; b daily average smartphone screen time,

Table 3
Analysis of the Effects of DASST on CPA by General Linear Model

Demographics Groups N CPAa (Means) p η²
Sex Female 52 6,13 0,205 0,015

Male 49 5,39

Education Master 58 5,67 0,442 0,006

Doctoral 43 5,91

Age < 30 years 28 5,89 0,208 0,03

30–45 years 63 5,97

> 45 years 10 4,20

Overall Model R2 = 0,1723, Adj, R2 = 0,0595, F = 1,527, p = 0,13 (95% CI), η² = 0,172
Note: a Continuous partial attention,
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We applied a GLM and conducted ANOVA 
omnibus tests to adjust for age, sex, and 
level of education. However, the average CPA 
scores by sex, education, and the three age 
groups failed to show significant differences. 
The eta-squared values (η²) were calculated 
to show effect sizes. The effect size metric, 
eta-squared, is frequently used in ANOVA. In 
an ANOVA model, the effect size is used to 
calculate the percentage of variation account-
ed for by each main and interaction effect. 
The effect sizes revealed small demographic 
effects on the relationship between CPA and 
DASST.

RQ2: Smartphone Apps and CPA
The participants identified the smartphone apps 

with the highest average weekly screen time, as 
shown in Fig. 2. The two smartphone apps that stu-
dents most frequently cited as having the highest 
weekly screen times were Photo Sharing (23), Mes-
saging App (17), Video Sharing (9), Microblogging 
and Internet Web Browsers (5), Short Video Plat-
form and Streaming Platform (2), and others (1).

Streaming Platform had the highest screen 
time with an average of 924 min, which is natu-
ral as it is a video streaming app; however, the 
instant chat application Messaging App also had 
a high average weekly screen time of 326 min.

Fig. 2. Average weekly screen time of smartphone apps (in minutes)

Fig. 3. Average CPA Scores of Smartphone Apps
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Fig. 3 shows the CPA averages of the apps 
with the highest weekly average screen time. 
Short Video Platform had the highest CPA 
score, which supports the results of Yeung and 
Abi-Jaoude [31], who found that Short Video 
Platform causes attention problems among 
adolescents. The mean CPA scores of the other 
apps were close to or below average. Future 
research should investigate the CPA effects of 
apps using more participants.

Qualitative Findings
A focus group interview was conducted to 

explain Short Video Platform’s impact on CPA. 
Eight students with the highest Short Video 
Platform screen times (coded as P1, P2, and so 
on) were selected for the focus group interview. 
At the beginning of the interview, the definition 
of CPA and the findings on the impact of Short 
Video Platform on CPA were shared with par-
ticipants. The interview consisted of a single 
open-ended question (“Based on your experi-
ence, why do individuals who spend a long time 
on Short Video Platform have higher CPA aver-
ages than others?”). The following six themes, 
as shown in Fig. 4, were identified in the content 
analysis: hypnotic algorithm, distracting redun-
dancy, marketing advertisement, passive receiv-
er mode, short video flow, and surprise content 
factor. These themes were categorized into con-
tent- and system-related themes, respectively.

The students emphasized that Short Video 
Platform content is distractingly unrelated, lacks 
integrity, and marketing and advertising ele-
ments are distractingly abundant in the content. 
Both themes were related to the content. The 
students also stated that Short Video Platform 
users are passive receivers, the app has no 
user control other than scrolling, flow is provided 
by short videos, and a state of self-hypnosis 
emerges as the app maintains users’ attention 
with surprising content. Two interviewees stated 
the following:

“...so there is an algorithm behind it. Yeah, 
it’s taking the videos that we spend the most 
time on, and it’s going through content types that 
are close to that...” (P2)

“I feel like it’s out of my control… my control 
over the whole system is just scrolling.” (P5)

These findings support A. Sela, N. Rozen-
boim, and H.C. Ben-Gal [28] and Pan et al. [24], 
who reported that prolonged smartphone use 
in the unaware (passive) mode has a negative 
effect on quality of life. These findings are also 
aligned with the related literature highlighting the 
hypnotic effects of Short Video Platform-like mo-
bile interactions.

H1: PSST predicts CPA
The central hypothesis of this study is that 

the PSST predicts CPA. To test this hypothesis, 
we first determined whether the dependent vari-

Fig. 4. Themes of Focus Group Interview
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able, CPA scores, was normally distributed us-
ing the Shapiro–Wilk test (W = 0,982, p = 0,18 
> 0,05). We then examined the correlation be-
tween smartphone screen time and CPA using 
Pearson’s correlation analysis. In the correlation 
analysis, we found a positive, moderate relation-
ship between smartphone screen time and CPA 
(Pearson’s r = 0,251, p = 0,011 < 0,05). We sub-
sequently tested the predictive effect of smart-
phone screen time on CPA using linear regres-
sion analysis. The regression analysis showed 
that the DASST positively and significantly 
predicted students’ CPA (F(1,99) = 6,64, p = 0,011 
< 0,05, R2 = 0,0628, adjusted R2 = 0,0533). This 
finding supports the related literature [8; 4; 2], 
suggesting that excessive smartphone use can 
lead to a decrease in split attention abilities and 
a lower level of cognitive control as users are 
constantly switching between tasks and stimuli. 
We drew scatterplots to visualize the predictive 
structure across the age and sex groups, as 
shown in Fig. 5.

A regression line was used as the fitted line 
in the scatterplots. Graph analysis revealed that 
the regression line for students aged 30–45 years 
was consistent with the average regression line. 
The same was true for females under the age 
of 30 years. However, the CPA scores of male 
students aged under 30 years changed inversely 
with screen time. This difference among younger 
students can be investigated in future studies; as 
only a few participants were aged over 45 years, 
a comparison could not be made.

Conclusions

This study makes an original contribution by 
establishing a predictive relationship between 
prolonged smartphone screen time and continu-
ous partial attention. To the best of our knowl-
edge, this is the first study to explicitly explore 
this relationship among graduate students using 
real-time screen data. Our findings advance the 
understanding of how digital behavior impacts 
attention span.

Fig. 5. Scatterplots of Predictive Structure among Age and Sex Groups
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The findings of this research showed that 
master's and doctoral students had an average 
of 6 hours and 15 minutes of smartphone screen 
time per day, which is higher than the averages 
recently found by A. Osailan [23] and S.M. Föck-
el [12] for the 18–30 age group. Comparisons by 
demographic characteristics showed no statisti-
cally significant differences between the groups, 
although those younger than 30 years had a 
higher screen time and lower mean CPA.

Photo Sharing and Messaging App had the 
highest total weekly screen time, Streaming 
Platform had the highest overall screen time, 
and Short Video Platform had the highest av-
erage CPA. In the focus group interview, the 
students identified four themes related to the 
Short Video Platform app (hypnotic algorithm, 
passive receiver mode, short video flow, and 
surprise content) and two themes related to the 
content structure (distracting redundancy and 
marketing and advertising) that could account 
for the findings.

The main hypothesis of this study is that the 
PSST predicts CPA. Correlation and regression 
analyses showed that DASST positively and sig-
nificantly predicted students’ CPA, thus support-
ing H1 and rejecting H0. However, this predictive 
impact did not differ significantly according to sex, 
age, or education level. Interestingly, screen time 
had a negative correlation with the average CPA 
of male students younger than 30 years.

The literature presents three main per-
spectives on the effects of smartphone screen 
time on attention: a negative effect [2; 12], an 
insignificant effect [4; 30], and a negative ef-
fect depending on the situation [28]. While the 
predictive relationship between DASST and 
CPA in this study supported the negative effect 
perspective, the results of the focus group inter-
view supported the situational effect perspec-

tive, emphasizing that this effect occurred in the 
unaware-use mode.

Limitations
This study had two limitations. First, CPA 

was measured using a single-item scale. The 
rationale for this is that valid and reliable mea-
surement techniques for CPA are rare in the 
literature. Second, this study was based on a 
specific sample of postgraduate students in a 
particular country at a specific time.

Recommendations
These findings highlight the practical need 

for educational interventions focusing on digital 
literacy and mindfulness training. Such programs 
could help students manage the cognitive de-
mands of prolonged smartphone use, thereby im-
proving their focus and academic performance.

Future studies should employ direct mea-
surement strategies for CPA. One potential 
method is to take screenshots of weekly reports 
with the necessary permissions to reduce errors. 
One study used a mobile app to automatically 
record screen time in the background [6]. While 
the fear of missing out (FOMO) is similar to CPA 
but focused on fear rather than poor performance 
due to a lack of focus, FOMO can also be used 
as a predictor of CPA. H. Scott and H.C. Woods 
[27] found that FOMO is a key predictor of social 
media and problematic smartphone use. Huang 
et al. [17] studied smartphone stress, which is 
related to prolonged smartphone use and CPA, 
and identified six contributing factors: poor infor-
mation and communication, unmet recreational 
motivation, online learning burden, social wor-
ries, pointless and overloaded alerts, and online 
verbal attacks. Future research should explore 
the relationship between these factors and CPA 
using structural equation modeling.
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