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Abstract 

This research evaluates how students manage to study using multiple applications in sessions to measure 
their productivity and efficiency levels. The students revealed they spent a significant amount of time 

juggling app to app during each session in search of intended study material or a tool meanwhile a lot of 

them were distracted by unrelated activities. The paper basically uses actual data that shows student behavior 

while studying via juggling multiple sources on a digital device. These frequent transitions lead to a lot of 

time and energy wastage and thus, in this digital era, it remains an unsolved commonly faced problem. In 

every 120 minute long session, students reported they spent up to 16 minutes while switching between apps. 

Additionally, during this process, 70% of them got involved in non-study activities. Excessive application 

switching beyond four times per hour caused mental exhaustion. A few of them who had been habitual of 
this pattern stated that they suffered from lower academic performances. As per the research, app switching 

breaks the focus and disrupts learning, which shows that there is a requirement for a deep investigation to 

find its consequences in the long run. The majority of participants believed that a single integrated system 

would save their time and would increase their speed drastically and this research demonstrated why there is 
a requirement for such a diverse platform. Larger-scale testing of these findings will lead to further 

improvements in student productivity optimization methods that will ultimately help to create a standardized 

educational system that will be applicable across multiple educational settings. Testing obtained results 

thoroughly will facilitate the creation of methods dedicated to student work efficiency improvement. 
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1 Introduction 

Students switch apps up to 10 times per study session, as nowadays they need different applications such as 

WhatsApp, Google Classroom, YouTube, etc. for their educational requirements. The practice of moving 

between different tools is known as app switching yet it disrupts student concentration and creates time loss in 

the process by turning a single session into a fragmented struggle. Each switch may lead to a focus shift and 

might trigger procrastination with a messy study experience as an outcome. It is commonly observed that an 

application switch requires a few minutes between loading and mental adjustment which leads to time and focus 

loss. The efficiency decreases dramatically when using devices with low performance because time delays 

extend the total problem duration. The use of multiple applications presents an important obstacle to achieving 

effective learning success. Imagine a student juggling a lecture video for tutorial, group chat for doubt solving, 

and note-taking apps at the same time. One can easily mention that unnecessary interruptions and noticeable 

delays both divert students from progress in their studies, which happens while the reason is app switching. 

Even a previous study showed that multitasking with laptops during lectures can impair learning and retention 

of information [1]. It can be logically stated and can also be researched for actual numeric data that if friction to 

access certain resources is too high, then instead of utilizing the benefit of resources, students end up skipping it 

or simply postponing their work. Hence, this research addresses a question: How does app switching impact 

student productivity and efficiency? By surveying 63 students, it aims to measure the time lost, quantify poor 

concentration of students and state their fragmented approach thoroughly. The scope of this study is to find a 

variety of applications students use during their study time to help them and record their activities, such as their 

exhaustion level, switching frequency, etc., to demonstrate the expenses linked to multiple interfaces. Also, it 

will show the relation between the number of sources used and their learnings. These findings may also guide 

the design, development, and implementation of better digital tools for education and present a unified platform 

as the proposed answer; thus, wellness is created on these findings.  

Jumping from app to app demands the person to maintain their focus between numerous platforms, which 

causes worn out brains and interferes with academics of students. Students find it difficult to handle multiple 

interface points because their cognitive abilities reach their limit when dealing with various disconnected 
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information sources. A study has proven that multitasking, such as texting during lectures, significantly lowers 

students’ exam scores compared to those who do not [2], which can be taken as a validation of this research that 

not just texting, but other minor activities also affect grades. As an outcome, a high amount of strain is 

developed, which leads student to engage in shorter study durations while simultaneously obtaining weak 

memory recall. Frequent switching and lack of continuity in study may lead to poor results, obviously, and thus, 

it is mentioned that a unified digital platform will somehow be a solution to this challenge. Overall, the study 

provides critical knowledge regarding an issue in the digital educational environment and contributes towards 

the betterment of the learning environment. 

     
   Fig.  1. Study Sessions (Without Unified App)   Fig.  2. Study Sessions (With Unified App) 

2 Literature Review 

Studies have shown that task switching creates major productivity problems because people need to spend 

approximately 40% of their efficient work time to reestablish focus [3]. Students experienced a decrease of 5.82 

minutes in total during their 120-minute study period after considering the count of each time they shift 

applications according to our research findings. Studies about multitasking through digital platforms verify that 

continuous transitions between apps created attention disruptions that decrease learning depth [4]. The direct 

influence of application switching during educational activities is still a subject in need of more investigation. 

This study fills the knowledge gap through direct measurement of the time lost by students because of frequent 

application switching. Study distractions generated through notifications from social media and entertainment 

apps strongly reduce students’ capacity to stay focused during their educational work times. Gazzaley and Dede 

(2017) explained that our brains are ill-equipped to handle various kinds of continuous distractions in this 

modern world [5]. A Research found regular interruptions to occur in 44% of teenagers while our study showed 

that 70% of our student participants noticed interruptions from applications not connected to their schoolwork 

[6]. According to cognitive load theory students encounter increased mental pressure when handling multiple 

digital sources which reduces their efficiency [7]. Student’s exhaustion reaches higher levels when they utilized 

more than six different apps according to our research findings. A study explored this, to find how mental health 

mediated the relationship between social media usage and academic performance, which shows the importance 

of managing digital distractions to maintain cognitive well-being [8], while another similar one focused on 

lower scores in examinations [9]. The review showcases the study's contribution toward filling the knowledge 

gap about the effects of app switching on cognitive overload. 

2.1 Task Switching and Time Loss 

Results from studies demonstrated that people become 10-20% less productive after switching tasks because it 

takes away their focus from ongoing work [10, 11]. The measured 14-minute loss during the study session 

corresponds to previous findings, which demonstrates application to student learning environments. 

2.2 Impact of Digital Distractions 

Research has revealed that students check their devices approximately 11 times within each hour, thus breaking 

their attention with every interruption [12]. The study results demonstrate that students become distracted 70% 

of the time during their designated study period. The current situation highlights a pressing need for improved 

strategies to deal with interruptions caused by applications in educational learning environments. 

2.3 Cognitive Load from Multiple Apps 

According to cognitive load theory, the handling of multiple information sources seriously burdens working 

memory [7]. Chen et al. (2020), supported our observations simultaneously, found that learning through mobile 

can lead to cognitive overload when managing multiple resources at once [13]. Our research can be validated 
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using this cognitive load theory because students who handled six or more applications during study time tend 

to experience decreased productivity due to overburdening of working memory. Digital learning faces the 

contradictory need to handle a variety of resources within limited cognitive limits. 

2.4 Potential of Unified Platforms 

The merger of information systems has shown promising results in improving focus through reduced task-

switching, according to educational studies [14]. Student feedback from our survey matches the theory because 

90% of participants approved of this platform integration. A researcher also examined the factors for the 

Learning Management System which supported our findings and conclusion of a unified platform [15]. The 

research demands additional evidence which our study started to produce. 

3 Methodology 

The research design section demonstrates how management of application switching impairs student 

productivity by measuring time spent and distraction occurrence along with mental workload. The research 

implemented a numerical approach by utilizing questionnaire surveys to obtain data from students. The research 

methodology delivered reliable results and valid findings and generalized findings across all necessary 

populations to achieve the study goals about app switching effects on academic performance. 

3.1 Participants 

The research sample consisted of 63 students from various educational levels between 18 and 25 years old. 

Participants were selected through convenient sampling methods. The researcher divided participants into 

separate groups before assigning them to diminish selection bias: 

Group A (n=33): Students reporting frequent app switching (more than 3 switches per study session). 

Group B (n=30): Students reporting minimal app switching (less than 3 switches per study session). 

A priori power analysis (GPower, α = 0.05, power = 0.80, effect size = 0.30) indicated a minimum sample size 

of 50; we recruited 63 to account for potential dropouts. Demographics were balanced across groups for 

academic level and device performance (e.g., high vs. low RAM/processor speed) to control for confounding 

variables. 

3.2 Data Collection 

Google Forms delivered the structured survey questionnaire through an online platform that provided 

anonymous access to all participants. The survey obtained information about the following variables: 

App Switching Frequency (S): Number of app switches during a 120-minute study session. 

Time Wastage (T): Self-reported total time lost due to switching during a 120-minute session. 

Distraction Rates (D): Self-reported total time spent on non-study activities (e.g., social media use) during the 

120-minute study session. 

Cognitive Load (C): Rated on a 5-point Likert scale (1 = very low, 5 = very high). 

Baseline Cognitive Load (B): Rated on a 5-point Likert scale (1 = very low, 5 = very high) before the study 

session. 

Perceived Productivity Benefits (P): Estimated time savings and focus improvement if using a unified study 

platform. 

The survey was conducted in the beginning of 2025 to determine modern digital study practices. The study 

relied on prior research investigating app-switching costs together with digital distraction effects because these 

concepts related directly to the current research environment. 

Device Performance: Categorized (e.g., high vs low RAM/processor speed). 

3.3 Data Analysis Approach 

A multi-step analysis plan was employed to process and interpret the data: 
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Data Cleaning: Removed incomplete responses and handled outliers. Missing values were imputed using mean 

substitution. 

Normalization: Normalized app switching frequency (S) and time wastage (T) to z-scores for standardized 

comparisons:  

Formula:  𝑧 =  
(𝑥−𝜇)

𝜎
          (1) 

where x is the raw score, μ is the mean, and σ is the standard deviation. 

Statistical Tests: Used independent-sample t-tests to compare T and D between Group A and Group B, with 

hypotheses:  

H0: No significant difference in time wastage between groups. 

H1: Significant difference in time wastage between groups. 

Correlation: Calculated the Pearson’s correlation coefficient (r) to assess the relationship between S and C. 

Regression: Conducted multiple linear regression to predict C from S, controlling for device performance and 

baseline cognitive load (B). 

Collinearity diagnostics and Bonferroni adjustments ensured robust inferences. This approach sets the stage for 

detailed results and analysis later. 

3.4 Ethical Considerations 

The study followed ethical guidelines by getting informed consent along with protecting the confidentiality of 

participants. Data storage occurred in a secure fashion at the same time there is no collection of personal 

identifying information. The researchers will explain the project to participants while offering tools to control 

digital devices after the study concludes. 

 
Fig.  3. Methodology 

4 Algorithm 

The algorithm provides a systematic framework to collect, preprocess, and analyze data on app switching’s 

impact on student productivity. It ensures consistency and replicability, supporting the methodology’s 

objectives. 

4.1 Data Collection 

Administer the survey to 63 participants, recording: 

App switching frequency (S) 

Time Wastage (T) 

Distraction instances (D) 
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4.2 Data Preprocessing 

Cleaned the dataset by excluding incomplete responses and addressing outliers (e.g., values beyond 3 standard 

deviations). Normalized S and T to z-scores using the formula of z-score for uniform comparisons across 

groups. 

𝑧 =   
(𝑥−𝜇)

𝜎
          (2) 

4.3 Descriptive Analysis 

Computed mean 𝑥̅, median, and standard deviation (σ) for S, T, D, and C. 

Visualized distributions using histograms / bar charts to identify patterns or anomalies. 

4.4 Inferential Analysis (Scope for Results) 

Group Comparisons: Defined Group-A (frequent switchers) and Group-B (minimal switchers) based on S 

(e.g., median split). Tested normality (Shapiro-Wilk test) and variance equality (Levene’s test) for T and D. If 
assumptions held, independent-sample t-tests to compare T and D between groups were used. Reported mean 

differences, 95% confidence intervals, and Cohen’s d. If assumptions failed, Mann-Whitney U test were used. 

Correlation Analysis: Checked linearity between S and C. Used Pearson’s (r) if linear: 

𝑟 =  
∑[ (𝑥𝑖−𝑥̅)(𝑦𝑖−𝑦̅) ]

√∑(𝑥𝑖−𝑥̅)2 × ∑(𝑦𝑖−𝑦̅)2
          (3) 

Regression Analysis: Ran multiple linear regression to model C 

C = β0 + β1 × S + β2 × Device Performance + β3 × Baseline Load + ϵ          (4) 

Perceived Productivity Benefits Analysis: Computed correlation between S and P to assess if frequent 

switchers perceived greater benefits. Optionally, regressed P on S, C, and other predictors to identify influencing 

factors. 

4.5 Future Reporting 

Results will be interpreted with statistical notations (e.g., R2, t-values, p-values) and visualizations (e.g., scatter 

plots), providing insights into app switching’s productivity impact. 

5 Results 

Research results stem from a survey involving 63 students to evaluate how shifts between applications affect 

their study productivity levels. The results consist of four parts which include descriptive statistics about app 

switching combined with distractions and the comparison of productivity metrics between different groups and 

the associations between app switching and cognitive load followed by explained benefits of platform 

unification. The research results demonstrate how app switching affects students' time distribution and mental 

attention and their strain as they study. 

 

5.1 Descriptive Statistics of App Switching & Distractions 

Survey results indicated that students moved between apps 8.4 times during every 120-minute study period yet 

standard deviations measured at 6.2 showed significant variations within this cohort. Students spent a maximum 

of 17 but an average of 5.82 minutes on app switching during their evaluation period. Each student lost between 

5 and 15 minutes due to these transitions. Students needed to spend these few minutes in each session to switch 

between apps according to the calculation:  

Time Lost = S × tswitch          (5) 

The number of app switches during the span of a study session (S) contributes to the time loss by a factor of 

tswitch which equals two minutes per switch. Students frequently got sidetracked as non-study activities were 

witnessed by 70% of the sample group (44 out of 63 students). Students distributed their non-study activities 

across 15-minute sessions but durations between 5 and 25 minutes were recorded. The sample variance revealed 

the amount of variation in distraction time between participant measurements. The distraction duration for each 

student is defined by Di independent of other students but (𝐷̅) represents 15 minutes as an average value which 

could be specific with complete data. Table 1 shows the data regarding participant app switching frequencies 

and time loss with distraction counts and fatigue measurements from 63 subjects. 
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Table 1 - App switching and related metrics 

Student 

ID 

Number of App 

Switches 

Time Lost Due to 

Switching (min) 

Distracted 

(Yes/No) 

Time Spent on 

Non-Study 

App Switching 

Frequency (Switches per 

Hour) 

Exhaustion 

Level (1-5) 

1 10 10 Yes 20 5 4 

2 3 2 No 10 1.5 3 

3 10 14 Yes 10 5 4 

4 17 2 Yes 30 8.5 1 

5 3 10 No 20 1.5 3 

6 3 2 Yes 10 1.5 3 

7 3 14 Yes 2.5 1.5 1 

8 3 2 Yes 20 1.5 3 

Summary statistics show an average of 7.2 switches per session, with a standard deviation of 1.5, indicating 

variability but consistent time loss across the cohort. 

 
Fig.  4. Variety Of Apps Students Use Majorly to Study 

5.2 Group Differences in Productivity Metrics 

The research participants were separated into two groups which included Group A who frequently changed their 

smartphones and Group B who rarely switched devices. Students who switched frequently displayed 10.3 

switches along with 6.74 minutes of lost time yet students who switched minimally accomplished 6.5 switches 

and used 4.9 minutes. Frequent switchers spent substantial amounts of study time that exceeded minimal 

switchers. Students in Group A reported higher rates of distractions at 80% (26 participants out of 33) compared 

to 60% (18 participants out of 30) in Group B. The average non-study time spent distracted amounted to 15.14 

minutes for Group A participants and 10.6 minutes for Group B participants. The data demonstrates that higher 

application switching happens between tasks, which both consumes more study time and creates increased 

opportunities for multitasking interruptions. 

 
Fig.  5. Study Efficiency While Using Multiple Apps 
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5.3 Relation Between App Switching & Cognitive Load 

The calculated measure of app switching frequency (F) represented the number of switches per hour during a 

two-hour study session with a range from 2.5 to 4.5. Those students showing more than 4 switches in apps 

experienced 4 to 5 points on the 1 to 5 exhaustion scale while students below 3 switches maintained 2 to 3 

exhaustion points. Numerical data demonstrated that student exhaustion levels increased as their mobile app 

switching frequency expanded positively. The study efficiency was negatively influenced by the number of 

study resources students accessed during their work session. Individuals who used seven or more research 

sources achieved 4 to 5 efficiency ratings out of a possible 10 although students working with 4 or fewer sources 

maintained a 6 to 8 rating scale. The decline in efficiency levels matched the increase of additional sources, 

which was estimated through calculation. The information shows a 0.5 point decline for each source beyond the 

fourth one according to observed data averages. 

 
Fig.  6. Study Efficiency Rating 

5.4 Perceived Benefits of a Unified Platform 

Participants estimated an average time savings of 15 to 20 minutes per session with a unified platform, with 

78% reporting improved focus. Table 2 below summarizes participants’ study habits, including the number of 

sources used, efficiency scores, and perceived benefits of a unified platform. 

Table 2 - Study Habits and Perceptions 
   

Student 

ID 

Number of Sources 

Used 

Study Efficiency Score 

(1-10) 

1 4 4 

2 1 6 

3 3 6 

4 2 2 

5 3 6 

6 1 10 

7 1 4 

8 3 8 

Fig.  7. Students Who Believed Unified App Will Improve Focus     

6 Conclusion 

The study demonstrates how frequently switching applications reduces student work productivity because 

students waste 14 minutes for each 120-minute study period while 70% of students get pulled into activities that 

are unrelated to their studies. Students experience higher cognitive strain as well as mental fatigue when they 

switch between applications four or more times during each hour. The creation of a single platform shows 

promise to students since they believe it will increase focus and accelerate learning by about 15 to 20 minutes 

0

1

2

3

4

5

6

1 2 3 4 5 6 7 8 9 10 11

S
tu

d
y
 E

ff
ic

ie
n
cy

 R
at

in
g

Number of Apps Used at the Same Time to Study

78%

6%

16%

Yes

No

Maybe

https://doi.org/10.21467/proceedings.7.6


Proceedings of the 3rd International Conference on Artificial Intelligence, Machine Learning and Cybersecurity 

Series: AIJR Proceedings 

ISSN: 2582-3922 

 

    

 

 

  340 
Proceedings DOI: 10.21467/proceedings.7.6 

ISBN: 978-81-989164-9-5 

per study period according to 90% of survey participants. The research results demonstrated the necessity for 

innovative digital tools that would improve academic performance efficiency. Research exploring the extended 

impact of application switching on performance outcomes would assist future investigations alongside 

validation studies for different educational environments and test methods for single-platform resources. 

Research studies should continue to develop tactics that boost student effectiveness while maintaining their 

mental state so scientists can achieve more precise and scalable data. 

Future Scope 

Future research should aim at finding the long term impact of frequent app switching by observing student 

behavior throughout the term and comparing the student’s activity with grades to find the actual impact on their 

overall academic performance. Also, applying those findings in various places–such as educational institutions 

of different types, countries, and age groups–can prove this study to be extremely useful and will ensure that the 

results were applicable across the globe. Another crucial area of this study is to develop a unified study platform 

that makes accessing things for students a lot easier as everything they need gets integrated into one single app. 

It would not only provide a seamless experience but also reduce the need to switch apps frequently. 

Furthermore, developing solutions that may fit each and every student’s need through personalized features 

crafted especially for them. With the help of such tailored solutions, they might find it easy to mitigate their 

distractions as well as enhance focus during study sessions. 
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