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ABSTRACT

The widespread adoption of media multitasking among university students raises concerns about its
underexplored effects on working memory. This study investigates the relationship between media
multitasking habits and both verbal and visuospatial working memory performance. A correlational
research was conducted with 40 undergraduate students from a local university, ensuring equal gender
distribution and using convenience sampling. Media multitasking habits were measured with the Short
Media Multitasking Measure (MMM-S), while both verbal and visuospatial working memory performances
were assessed using the Digit Span Task (DST) and Corsi Block-Tapping Test, respectively. The results
revealed a significant positive relationship between media multitasking habits and working memory
performance, as indicated by greater recall accuracy but longer task completion times for participants with
higher media multitasking scores.
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1 INTRODUCTION

In today's hyper-connected digital age of continuous information exchange and pervasive digital
media use, media multitasking, defined as the simultaneous engagement with multiple media
sources, with at least one of them being a media-related task (Beuckels et al., 2021), has become
a widely adopted skill and increasingly common, particularly among younger individuals
(Matthews et al., 2022). This behaviour typically involves rapid and frequent shifts in attention
between various media sources (May & Elder, 2018). While it grants unlimited access to
information, knowledge, and entertainment, it raises concerns about its effects on working memory
performance.

Working memory is a mental space for temporarily storing and processing information. The most
prominent model, proposed by Baddeley and Hitch (1974) and later expanded by Baddeley (2000),
identifies three key components of working memory: verbal working memory (phonological loop),
visual and spatial working memory (visuospatial sketchpad), and central executive. These
components work together to effectively retain and process information over short periods. May
and Elder (2018) emphasise the growing significance for university students to adeptly navigate
complex tasks, effortlessly switching between emails, social media, streaming content, and
academic-related activities on a daily basis.

Research indicates that media multitasking significantly impacts working memory performance,
though the effects are complex. For instance, Uncapher et al. (2016) observed reduced working
memory performance among heavy media multitaskers, which persisted even in the absence of
external distractions, suggesting that the pauls of frequent multitasking may extend beyond the
immediate context, potentially leading to a more generalised impairment in working memory
performance. Conversely, Murphy and Creux (2021) posited that media multitasking might
enhance some aspects of working memory, like capacity and processing speed, while impairing
others, such as inhibition performance, implying that media multitasking could foster a trade-off
between different cognitive processes, where the gain in one area might come at the expense of
deficits in another. Given the growing prevalence of media multitasking, especially in present-day
educational environments, it is crucial to understand its broader cognitive implications.

Despite the global prevalence of media multitasking, there needs to be more empirical studies on
its precise effects on working memory performance, a key component in learning, problem-
solving, and decision-making (Chai et al., 2018; Cowan, 2015). Existing research reveals mixed
findings, focusing primarily on either the negative consequences (Moisala et al., 2016; Ralph &
Smilek, 2017) or the potential advantages and mitigating factors (Alzahabi et al., 2017), resulting
in a lack of holistic perspective in comprehending the research topic. Besides that, the relationship
between media multitasking and working memory performance remains under-researched,
particularly among university students, a demographic highly engaged with digital media and
technology. Most research emphasises Western populations, leaving a gap in comprehending how
media multitasking affects working memory in other contexts, such as Malaysia. This study
addresses this gap, providing a more comprehensive understanding of the cognitive consequences
of media multitasking among university students.
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The discussion above raised the following research questions:

1. Is there any significant relationship between media multitasking habits and verbal working
memory performance based on the total correct recall?

2. Is there any significant relationship between media multitasking habits and verbal working
memory performance based on the total time taken?

3. Is there any significant relationship between media multitasking habits and visuospatial
working memory performance based on the total correct recall?

4. Is there any significant relationship between media multitasking habits and visuospatial
working memory performance based on the total time taken?

The present study examines the relationship between media multitasking habits and verbal and
visuospatial working memory performance, measured by total correct recall and time taken.
Departing from the conventional categorisation of participants as heavy and light media
multitaskers, this research utilises a more nuanced approach. It expands the scope of working
memory tests by incorporating multiple tests rather than relying on a single overall performance
measure.

2 METHODS
2.1 Participants

Forty undergraduates from Universiti Malaysia Sarawak (UNIMAS), with equal gender
distribution, were recruited to participate in this study via convenience sampling. Participants were
provided with informed consent detailing the purpose of the study, potential risks, and benefits
associated with their involvement in the study, as well as their right to withdraw at any time without
penalty. Confidentiality was ensured by restricting access to the research data exclusively to the
researcher team and implementing secure data storage protocols. The anonymity of the participants
was maintained, with no personally identifiable information linked to the study outcomes.

2.2 Design

The study employed a quantitative, correlational design to examine the relationship between media
multitasking habits and working memory performance. The independent variable is the
participants' media multitasking habits. The dependent variable is working memory performance,
specifically measuring verbal and visuospatial working memory performance based on total
correct recall and total time taken.

2.3 Instruments

The instruments used in this study were structured into the following sections: A) Informed
Consent Form, B) Demographic Information, C) Short Media Multitasking Measure (MMM-S),
D) Digit Span Task (DST), and E) Corsi Block-Tapping Test.
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The Short Media Multitasking Measure (MMM-S), developed by Baumgartner et al. (2017), was
used to quantify the participant's media multitasking habits using a 4-point Likert scale (1 = Never,
2 = Sometimes, 3 = Often, 4 = Very Often). The individual scores for each item are summed and
averaged to obtain an overall score for each participant. The MMM-S has high reliability, with a
Cronbach's alpha (a) of 0.90 in a sample of 2278 participants (Baumgartner et al., 2017), indicating
strong internal consistency in measuring media multitasking habits.

The Digit Span Task (DST), adapted by Orsini et al. (1987) from Miller's (1956) original design,
was adopted in this study to determine the participant's verbal working memory performance.
Participants recall a sequence of digits, with the longest correctly recalled sequence representing
their digit span. The DST has shown moderate to acceptable internal consistency, with Cronbach's
alpha (a) ranging from 0.68 to 0.89 (Gignac et al., 2017; Paula et al., 2016) and a split-half
reliability of 0.76, making it a reliable tool for measuring verbal working memory performance in
adults, particularly university students.

The Corsi Block-Tapping Test, originally developed by Corsi (1972) and later digitalised by
Kessels et al. (2000), was adopted in this study to measure the participant's visuospatial working
memory performance. Participants recall a sequence of blocks, with the longest correctly recalled
sequence representing their Corsi block span. Paula et al. (2016) demonstrated that the task has a
Cronbach's alpha (a) of 0.75, indicating moderate to good reliability in measuring visuospatial
working memory performance.

2.4  Procedure

A pilot test involving six participants was conducted prior to the main study. Participants included
three from the Faculty of Cognitive Sciences and Human Development, and one each from the
Faculty of Economics and Business (FEB), Faculty of Medicine and Health Sciences (FMHS), and
Faculty of Engineering (FENG). The aim is to evaluate the suitability of the instruments for
Malaysian university students at UNIMAS and to detect any potential concerns related to their
comprehension and relevance. Minor adjustments were made based on the participants’ feedback
to ensure that the DST and Corsi Block-Tapping Test links were clickable and accessible. The
findings confirmed that the instruments were suitable and effective for the main study.

Participants were recruited through convenience sampling. Data collection was facilitated using
Google Forms, with the questionnaire administered individually to 40 participants. The
participants were required to be present at the physical testing location to complete the DST and
Corsi Block-Tapping Test to record the correct recall and time taken. Each session began with
participants completing the MMM-S. The media multitasking score for each participant was
calculated by averaging the nine items in the MMM-S. In the DST, participants were presented
with a sequence of two digits, which they were required to recall and repeat in the same order. The
sequence gradually increased in length, and the longest correctly recalled sequence represents the
participant's digit span, with the duration of each trial recorded. In the Corsi Block-Tapping Test,
participants were presented with a sequence of two blocks and were required to click the blocks in
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the same order, with the sequence length increasing after each correct response. The longest correct
sequence and task completion times were recorded for each participant.

Following the data collection process, the gathered data was analysed using statistical methods
and SPSS software. Inferential statistics, including Pearson correlation and Spearman Rank-Order
correlation, were employed to explore the relationship between media multitasking habits and
working memory performance. The findings aim to deepen the understanding of how media
multitasking affects working memory performance, addressing conflicting results from previous
studies. Moreover, the findings could help university students manage their media multitasking
habits for academic purposes and help educators optimise learning environments during lectures.

3 RESULTS

Table 1 presents the demographic information of participants. Most participants were Chinese,
aged 19 to 22, enrolled in the Faculty of Cognitive Sciences and Human Development, primarily
in Year 3, with CGPAs ranging from 3.50 to 4.00.

Table 1. Demographic information of participants.

Demographic Categories Frequency (n) Percentage (%)
Variables
Gender Female 20 50.0
Male 20 50.0
Race Bumiputera Sabah 1 2.5
Bumiputera Sarawak 10 25.0
Chinese 20 50.0
Indian 2 5.0
Malay 7 17.5
Age 19 — 22 years old 23 57.5
23 — 26 years old 16 40.0
27 — 30 years old 1 2.5
Faculty FACA 2 5.0
FCSHD 19 47.5
FCSIT 5 12.5
FEB 3 7.5
FENG 5 12.5
FMHS 3 7.5
FRST 1 3.5
FSSH 2 5.0
Year of Study Year 1 8 20.0
Year 2 8 20.0
Year 3 19 47.5
Year 4 5 12.5
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CGPA 2.99 — 2.50 3 7.5
3.49-3.00 15 37.5
4.00 - 3.50 22 55.0

Given the small sample size, a Shapiro-Wilk test was conducted to determine the appropriate
statistical analysis. Table 2 shows the results of the normality tests. The p-values for the Digit span
(p = 0.079), total time taken to complete the Digit Span Task (p = 0.069), and total time taken to
complete the Corsi Block-Tapping Test (p = 0.094) indicated no significant evidence of non-
normality. Thus, Pearson correlation analysis was selected to examine these hypotheses.
Conversely, the Spearman Rank-Order correlation was utilised for that hypothesis because the
Corsi span showed non-normality (p < 0.001).

Table 2. Tests of normality.

Kolmogorov-Smirnov? Shapiro-Wilk
Statistic ~ df Sig. Statistic df Sig.

Digit span (Total correct recall) 147 40 .030 .950 40 079
Total time taken to complete 140 40 .046 949 40 .069
Digit Span Task

Corsi span (Total correct recall) 219 40 <001 874 40 <.001
Total time taken to complete 116 40 194 .953 40 .094
Corsi Block-Tapping Test

a. Lilliefors Significance Correction

Pearson correlation was carried out to investigate the relationship between media multitasking
habits and verbal working memory performance based on total correct recall. Table 3 depicts the
results, revealing a strong positive relationship between media multitasking score and Digit span,
with a Pearson correlation coefficient of r =0.571, p < 0.001. Since p < 0.05, there is a statistically
significant relationship between media multitasking habits and verbal working memory
performance as measured by total correct recall.

Table 3. Pearson correlation between media multitasking habits and verbal working memory
performance based on total correct recall.

Media Multitasking Digit span (Total correct

Score recall)
Media Pearson Correlation 1 5717
Multitasking Sig. (2-tailed) <.001
Score N 40 40
Digit span (Total Pearson Correlation 5717 1
correctrecall)  sjg. (2-tailed) <.001
N 40 40

**_Correlation is significant at the 0.01 level (2-tailed).
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Table 4 shows the Pearson correlation analysis between media multitasking habits and verbal
working memory performance based on total time taken. The analysis revealed a weak positive
relationship between the media multitasking score and the total time taken to complete the Digit
Span Task, with a Pearson correlation coefficient of r = 0.370 and p = 0.019. Since p < 0.05, there
is a statistically significant relationship between media multitasking habits and verbal working
memory performance based on total time taken.

Table 4. Pearson correlation between media multitasking habits and verbal working memory
performance based on total time taken.

Media Total time taken to
Multitasking Score complete Digit Span Task

Media Multitasking ~ Pearson Correlation 1 370"
Score Sig. (2-tailed) 019

N 40 40
Total time taken to Pearson Correlation 370" 1
complete Digit Span  sijgq. (2-tailed) 019
Task N 40 40

*. Correlation is significant at the 0.05 level (2-tailed).

Table 5 presents the Spearman rank-order correlation analysis results between media multitasking
habits and visuospatial working memory performance based on total correct recall. The analysis
indicated a moderate positive relationship between media multitasking scores and Corsi span, with
a correlation coefficient of r = 0.518, p < 0.001. Since p < 0.05, there is a statistically significant
relationship between media multitasking habits and visuospatial working memory performance
based on total correct recall.

Table 5. Spearman correlation between media multitasking habits and visuospatial working
memory performance based on total correct recall.

Media Multitasking Corsi span (Total

Score correct recall)
Spearman's  Media Correlation Coefficient 1.000 518"
rho Multitasking Sig. (2-tailed) . <.001
Score N 40 40
Corsi span Correlation Coefficient 518™ 1.000
(Total  correct sjg, (2-tailed) <.001 .
recall) N 40 40

**_Correlation is significant at the 0.01 level (2-tailed).

Table 6 depicts the Pearson correlation analysis between media multitasking habits and
visuospatial working memory performance based on total time taken. The results demonstrated a
weak positive relationship between the media multitasking score and the total time to complete the
Corsi Block-Tapping Test, with a Pearson correlation coefficient of r = 0.318, p = 0.046. Since p
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< 0.05, there is a statistically significant relationship between media multitasking habits and
visuospatial working memory performance based on total time taken.

Table 6. Pearson correlation between media multitasking habits and visuospatial working memory
performance based on total time taken.

Media Total time taken to complete
Multitasking Score  Corsi Block-Tapping Test

Media Multitasking ~ Pearson Correlation 1 318"
Score Sig. (2-tailed) .046

N 40 40
Total time taken to Pearson Correlation 318" 1
complete Corsi Sig. (2-tailed) 046
Block-Tapping Test N 40 40

*, Correlation is significant at the 0.05 level (2-tailed).
4  DISCUSSION

The study is grounded on the notion that the media multitasking habits of participants may
influence their working memory performance, specifically in verbal and visuospatial aspects. The
main question is whether frequent engagement in media multitasking enhances or impairs working
memory performance. Empirical findings indicated a statistically significant relationship between
media multitasking habits and both verbal and visuospatial working memory performance,
assessed by the total correct recall and total time, among undergraduate students at UNIMAS.

The study found a statistically significant and strong positive relationship between media
multitasking habits and verbal working memory performance based on total correct recall.
Participants with higher media multitasking scores, reflecting frequent media multitasking,
showed heightened proficiency in verbal working memory tasks, such as the DST. This aligns with
Seddon et al. (2021), who suggested that the ability to manage multiple media streams concurrently
may confer cognitive benefits. The enhanced DST performance among participants with high
media multitasking scores may reflect increased adaptability in processing verbal information
amidst simultaneous media exposure (Matthews et al., 2022; Seddon et al., 2021), suggesting that
frequent media multitasking may develop cognitive strategies that augment their verbal working
memory performance.

A statistically significant but weak positive relationship was found between media multitasking
habits and verbal working memory performance based on total time taken, indicating that frequent
media multitaskers may take longer to complete the DST. This implies a potential link between
enhanced media multitasking and reduced processing speed. These findings contrast with prior
studies by Murphy and Creux (2021) and Murphy et al. (2024), which reported superior processing
speeds among high-media multitaskers. This discrepancy suggests that the impact of media
multitasking on verbal working memory performance, as assessed by task completion time, may
vary across cognitive tasks and individual characteristics. In addition, the weak correlation
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suggests that media multitasking accounts for only a small portion of the variability in task
completion time, indicating a relatively modest influence on this aspect of working memory.

Spearman rank-order correlation analysis revealed a significant moderate positive relationship
between media multitasking habits and visuospatial working memory performance based on total
correct recall in the Corsi Block-Tapping Test. Participants with higher media multitasking scores
tend to exhibit higher Corsi span, specifically in accurately recalling the sequence of spatial
locations presented in the task. This suggests that frequent media multitaskers may develop
cognitive skills that enhance their ability to effectively process and retain spatial information. This
aligns with Wannagat et al. (2024), who found that superior cognitive skills corresponded with
better task performance during media multitasking among both younger and older adults.
Nevertheless, contrasting studies, such as Uncapher et al. (2016) and Uncapher and Wagner
(2018), reported diminished visuospatial working memory performance among heavy media
multitaskers, highlighting the complexity of this correlation.

A statistically significant but weak positive relationship was observed between media multitasking
scores and the total time taken to complete the Corsi Block-Tapping Test, indicating that as media
multitasking scores increase, so does the total time taken to complete the visuospatial working
memory task administered. However, given the weak correlation, it can be noted that while the
findings suggest an association, causality may not be inferred. This suggests that other factors,
which were not accounted for in this study, may have influenced task completion times beyond
the media multitasking habits of the participants recruited in this study.

The study highlights potential cognitive costs associated with media multitasking habits,
particularly its adverse effects on working memory performance. Participants with higher media
multitasking scores demonstrated better Digit span and Corsi span scores but also took increased
completion times for both the DST and Corsi Block-Tapping Test. This suggests a possible trade-
off mechanism, where higher media multitaskers achieve improved accuracy but at the expense of
longer completion times, indicating that these individuals may be allocating more cognitive
resources and time to ensure precise information processing during these tasks, possibly as a
compensatory strategy to manage the cognitive demands of media multitasking.

Despite extensive research on media multitasking and working memory performance (e.g.,
Alzahabi et al., 2017; Lui & Wong, 2012; Minear et al., 2013; Moisala et al., 2016; Ophir et al.,
2009; Ralph & Smilek, 2017; Yap & Lim, 2013), significant gaps remain, particularly due to mixed
findings, the need for targeted research on Malaysian university students, and the call for
methodological advancements beyond mere categorisation of participants into heavy media
multitaskers (HMMs) and light media multitaskers (LMMSs). The results align with Cognitive
Control Theory and Baddeley's Model of Working Memory, suggesting that media multitasking
negatively impacts both types of working memory. Higher media multitasking scores are
associated with increased recall and longer completion times, indicating a trade-off between
accuracy and processing speed. This signifies poorer working memory performance, as an efficient
working memory system ideally balances speed and accuracy (Baddeley, 2000; Cain & Mitroff,
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2011; Uncapher et al., 2016). These findings underscore the need for educational strategies to
mitigate the negative effects of media multitasking.

The study acknowledges several limitations that should be considered in future research. Firstly,
the relatively small and homogenous sample size of 40 participants may limit the statistical power
and generalisability of the findings (Marszalek et al., 2011; Nayak, 2010). However, recruiting
participants from eight out of ten faculties within UNIMAS enhances the sample's diversity and
representativeness across different academic disciplines with varying media multitasking habits.
Additionally, uncontrolled confounding variables, such as individual differences in cognitive
abilities, remain a limitation that could bias the results (Sponheim, 2023). To mitigate this, the
study recruited participants pursuing a bachelor's degree at UNIMAS and ensured equal gender
representation, thus controlling for educational level and gender-related differences. At the same
time, the use of randomised questions in the DST and Corsi Block-Tapping Test further minimised
this limitation. Although the reliance on self-reported data to assess the participants’ media
multitasking habits may introduce potential bias or inaccuracies (Brenner & DelLamater, 2016),
the use of validated MMM-S (a = 0.90) (Baumgartner et al., 2017) enhances the credibility of the
findings. Moreover, the sole reliance on the DST and Corsi Block-Tapping Test may only partially
capture the dynamic nature of working memory in real-world scenarios, which presents a minor
yet relevant limitation. However, the use of DST (a = 0.68 — 0.89) (Gignac et al., 2017; Paula et
al., 2016) and Corsi Block-Tapping Test (a = 0.75) (Paula et al., 2016) supports the reliability of
the measurements.

Based on the research findings and limitations, several recommendations can be proposed for
future research endeavours. Future research should explore other variables like individual
cognitive abilities and the timing of working memory tasks to better understand the relationship
between media multitasking and working memory performance. Standardised cognitive
assessments, like the Wechsler Adult Intelligence Scale (WAIS-1V), could help account for
cognitive differences. Replicating the study with larger, more diverse samples from multiple
universities and using longitudinal designs would enhance generalisability. To reduce biases from
self-reported data, future studies should incorporate objective measures like smartphone usage
tracking and use ecologically valid tasks that mimic real-world media multitasking. Expanding the
focus to include executive functions, attentional control, and neuroimaging techniques could offer
deeper insights into the neural mechanisms underlying the relationship between media
multitasking habits and working memory performance.

The present study has successfully identified significant positive relationships between media
multitasking habits and both verbal and visuospatial working memory performance based on total
correct recall and total time taken among UNIMAS undergraduates. Participants with greater
media multitasking scores demonstrated improved recall accuracy, although this was accompanied
by increased task completion times, highlighting the potential cognitive trade-offs associated with
media multitasking habits among the participants. These findings suggest that while media
multitasking may enhance recall accuracy, it also imposes cognitive costs, particularly affecting
working memory performance. Efficient working memory performance, as supported by Poll et
al. (2013), involves a balance between processing speed and recall accuracy. This study advances
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current theories and contributes to academic literature, offering practical implications and
guidance for university policymakers. A key takeaway is that media multitasking among university
students may adversely impact working memory performance, which could, in turn, influence
academic performance. Hence, understanding and managing media multitasking habits is crucial
for optimising cognitive performance and academic success among university students.
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