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Abstract

In today’s increasingly complex academic environment, students face elevated demands for multitasking
and effective time management. This study investigates whether frequent use of automation tools, such as
digital calendars, Al-based planners, and productivity applications, enhances students’ time management
efficiency. A quantitative, correlational research design was used to assess self-reported behaviors of 69
students aged 16 to 25. Data were collected through a structured questionnaire assessing both automation
tool usage and time management skills. Descriptive statistics and Pearson’s correlation analysis were
employed using IBM SPSS software. Results revealed a very weak and statistically insignificant
relationship between automation usage frequency and time management performance (r=0.043, p=.671).
These findings suggest that tool frequency alone does not predict time management success. The
discussion highlights potential reasons for these results, including inconsistent tool usage, superficial
engagement, and the need for reflective, structured application. The study contributes to a growing body
of literature on educational technology by suggesting that automation tools may support time management
only when paired with intentional strategies. Implications for educators, students, and app developers are
discussed, along with recommendations for future research.

Keywords: automation tools, time management, academic efficiency, educational technology, self-
regulated learning, cognitive load theory

1. Introduction

1.1 Background

In recent decades, the academic landscape has become increasingly complex and demanding for students
at both secondary and tertiary levels. Today’s learners are expected to navigate a vast array of tasks:
completing multiple assignments, preparing for frequent assessments, collaborating in group projects,
meeting co-curricular obligations, and preparing for competitive academic and career paths. This
multidimensional academic workload often overlaps with part-time employment, family responsibilities,
and social commitments, especially among university students (Valente, Silva, & Rocha, 2024). The
intensification of multitasking, combined with reduced attention spans, digital distractions, and pressure
for academic excellence, has placed extraordinary demands on students' cognitive, emotional, and
temporal resources (Misra & McKean, 2000).

Managing such workloads effectively requires more than intelligence or motivation; it necessitates strong
executive functioning skills, especially time management, which refers to the ability to plan, prioritize,
schedule, and execute tasks efficiently (Claessens et al., 2007). Time management is a measurable and
teachable competency, frequently linked with academic success, reduced stress, improved well-being, and
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higher levels of student engagement (Trueman & Hartley, 1996; Britton & Tesser, 1991). Research
suggests that students who develop and sustain effective time management strategies are better able to
control their study environments, regulate their motivation, and enhance their learning outcomes through
deliberate planning and self-monitoring (Zimmerman, 2002).

Parallel to the increasing demands of academic life is the growing reliance on technology to aid learning
and personal organization. Among these technological aids, automation tools have emerged as central
instruments for managing time, productivity, and cognitive load. In the context of student learning,
automation refers to digital systems that perform or support routine organizational and planning
tasks with minimal human intervention. These tools span a wide range of applications, including digital
calendars (e.g., Google Calendar, Outlook), task and project management platforms (e.g., Notion, Todoist,
Trello), intelligent virtual assistants (e.g., Siri, Alexa, ChatGPT), and automatic reminder systems
integrated into email, phone, and learning management systems (Galindo-Dominguez & Bezanilla, 2021;
Wang, 2023).

The central appeal of automation tools lies in their potential to externalize cognitive tasks. According to
cognitive load theory, students’ working memory is limited, and offloading routine mental processes, such
as remembering due dates or organizing study schedules, to digital systems can improve overall cognitive
efficiency (Sweller et al.,, 2019). Automation supports learners by offering features like recurring
reminders, visual timelines, deadline alerts, integrated to-do lists, time-tracking, and adaptive scheduling,
which together reduce the mental effort required for logistical planning. When used effectively, such tools
can help students maintain better focus, reduce decision fatigue, and establish consistent study routines
(Styslo & Humeniuk, 2025).

More recently, artificial intelligence (AI)-powered tools like ChatGPT and Al planners have expanded
the possibilities of automation beyond simple scheduling. These tools can generate study outlines,
summarize reading materials, recommend task priorities, and even simulate Socratic dialogues to test
conceptual understanding (Kundu, 2023). Such affordances suggest that automation tools are evolving
from passive digital aids to interactive, intelligent co-regulators of academic behavior. However, their
efficacy in enhancing students' self-regulation and time management remains an area requiring further
empirical inquiry.

While several studies have demonstrated that digital tools contribute to academic productivity, most have
focused on general academic performance or user satisfaction rather than the specific behavioral
outcome of time management efficiency (Valente et al., 2024). Others have emphasized the theoretical
value of digital systems in promoting planning and self-discipline but have offered limited quantitative
evidence connecting tool usage frequency to measurable time management outcomes (Galindo-
Dominguez & Bezanilla, 2021). Moreover, many interventions in prior studies have been conducted under
structured environments where students were trained to use digital tools strategically. In contrast, students
in real-world academic settings may engage with such tools inconsistently or with varying degrees of
understanding.

Given these complexities, there is a compelling need to investigate whether naturalistic, self-directed
use of automation tools actually correlates with better time management behaviors among students.
Specifically, it is important to assess whether students who frequently use scheduling apps, productivity
tools, or Al systems demonstrate greater efficiency in goal-setting, planning, and adherence to deadlines
compared to those who use such tools infrequently or not at all. In a world where educational technology
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is increasingly integrated into learning ecosystems, understanding the true behavioral impact of

automation tools is vital for educators, technologists, and learners alike.

This study seeks to address this gap by quantitatively examining the relationship between automation

tool usage and students’ time management performance. By focusing on self-reported behaviors across

a sample of high school and undergraduate students, this research aims to determine whether automation

serves as a facilitator of effective academic organization or whether its benefits depend on deeper cognitive

and behavioral variables not captured by simple usage metrics.

1.2 Problem Statement

Although automation tools are increasingly prevalent among students, the quantitative evidence regarding

their effectiveness in improving time management is limited. Many existing studies rely on qualitative

insights or descriptive analyses, which, while valuable, do not establish strong empirical links between

tool use and measurable changes in time management behaviors. As a result, educators, students, and

policymakers lack clear data on whether automation use leads to better planning, scheduling, and deadline

compliance , outcomes that are essential for academic success. This gap necessitates a structured

quantitative investigation to determine if automation tools truly enhance students’ time management

efficiency.

1.3 Research Question

Does the use of automation tools significantly improve students’ time management efficiency?

1.4 Objectives

The aims of this study are:

1. To measure students’ current time management levels across various dimensions such as planning,
prioritization, and deadline adherence.

2. To assess the frequency and types of automation tools students use to organize their academic tasks.

3. To examine the statistical relationship between the use of automation tools and students’ time
management scores.

1.5 Hypotheses

e H.: (Alternative Hypothesis): Students who use automation tools frequently demonstrate better time
management scores than those who use them less often.

e Ho (Null Hypothesis): There is no significant difference in time management efficiency between
frequent users and non-users of automation tools.

2. Literature Review

Time management is a foundational academic skill that supports students’ ability to plan, prioritize, and
allocate time effectively toward achieving learning goals. In educational research, strong time
management skills are consistently linked to better academic performance, reduced stress, and improved
engagement with schoolwork, suggesting that these skills also play a role in overall student well-being.
2.1 Theoretical Foundations of Time Management

At its core, time management refers to a learner’s ability to organize, plan, and regulate how much time
is devoted to various tasks (Galindo-Dominguez & Bezanilla, 2021). Time management is considered an
essential component of self-regulated learning, a process in which students actively monitor and adjust
their strategies to control cognitive resources, set goals, and track progress (Galindo-Dominguez &
Bezanilla, 2021).

The theoretical literature often frames time management as multidimensional, involving:
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e Planning (estimating time and sequencing tasks),

e Prioritization (ranking tasks by importance),

e Monitoring (reviewing progress on tasks), and

Evaluation (assessing effectiveness of time use).
These components collectively influence how students approach their academic responsibilities and react
to competing demands (Valente et al., 2024).
Traditional time-management strategies such as the Pomodoro Technique and timeblocking emphasize
structured work intervals and scheduled task segments to reduce distractions and support focused study
sessions. These techniques have been shown to improve concentrated study time, reduce mental fatigue,
and help learners sustain engagement with difficult material.
2.2 Time Management and Academic Outcomes
Empirical research has repeatedly demonstrated that students with higher time management skills tend to
report better academic outcomes and deeper academic engagement. For example, a large quantitative
study involving 1,016 college students found that stronger time management tendencies predicted higher
levels of study engagement, partly due to enhanced self-control and reduced mobile phone dependence ,
a critical distraction for modern learners.
Similarly, quantitative studies on procrastination and time management show that students who manage
their time effectively are less likely to procrastinate and more likely to complete homework on schedule,
contributing to improved academic performance. These findings affirm that time management behaviors
correlate significantly with academic success indicators, though mechanisms (why and how these effects
occur) remain areas of ongoing investigation.
2.3 Digital Tools and Time Management
With the rapid digitization of education and widespread availability of smartphones, tablets, and laptops,
students increasingly rely on digital tools to assist with planning, reminders, and scheduling routines.
These tools include:
e Digital calendars (e.g., Google Calendar),
e Task managers and productivity planners (e.g., Notion, Todoist),
o Al-based assistants that generate study schedules or provide real-time reminders, and
e Automated trackers that send alerts for upcoming deadlines.
The theoretical rationale for using digital tools stems from information processing and cognitive load
theories. These frameworks suggest that externalizing planning and reminders through digital tools
reduces the working memory burden on learners, freeing cognitive resources for deeper learning and
decision-making.
2.4 Empirical Studies on Digital Tools and Time Management
While research on digital tools in education often emphasizes learning outcomes broadly, several studies
have begun examining their direct impact on time management competencies.
A recent empirical study by Styslo and Humeniuk (2025) focused specifically on how digital planning
and scheduling tools influence students’ time management skills. Results from this study indicate that the
systematic use of digital tools significantly improved participants’ organization, efficiency, and time
distribution between academic and personal activities. Approximately 85% of participants reported
better planning and task distribution after adopting digital calendars and time-tracking apps.
Although Styslo and Humeniuk’s work does not isolate specific automation tools, it provides strong
evidence that digital supports in task planning reduce cognitive effort associated with organizing time, th-
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ereby enhancing students’ perceived efficiency and motivation to engage with academic tasks.

Another quantitative cross-sectional study examining digital tool use and academic performance found a

positive correlation between the degree of digital tool engagement and academic outcomes, suggesting

that students who integrate digital technologies into their workflows tend to perform better overall. While
not solely focused on time management, this research supports the idea that digital technologies , which
often include time-organizing features, positively influence academic behaviors.

Studies of Al-powered tools also provide indirect support for automation’s value in student productivity.

Research on Al writing and study aids (e.g., ChatGPT, Grammarly) shows that these applications can

accelerate task completion and provide real-time feedback, leading to fewer mistakes and greater writing

efficiency , outcomes that can cascade into improved time allocation for learning tasks.

2.5 Gaps in the Literature

Despite the growing volume of research linking digital tools to academic outcomes, significant gaps

remain:

1. Lack of Causal Quantitative Evidence: Most studies on digital tool usage report correlational
outcomes rather than causal effects. There is a need for designs that establish whether automation tools
cause improvements in time management, not merely correlate with outcomes.

2. Focus on Academic Performance Rather Than Time Management: Some research explores tool
usage and grades, but fewer studies quantify time management gains specifically as distinct from
general academic productivity.

3. Underrepresentation of High School Populations: Many existing studies focus on college or
university students, while high school students , who also heavily use digital tools , are understudied
despite facing similar multitasking pressures.

4. Tool Comparisons: Few studies compare types of automation tools to determine which features (e.g.,
reminders vs. scheduling vs. Al suggestions) most directly improve time management.

2.6 Theoretical Implications of Automation in Time Management

From a theoretical perspective, automation can be seen as a form of cognitive outsourcing , where routine

planning and alert functions are transferred to external tools. This aligns with cognitive load theory, which

suggests that reducing extraneous cognitive demands allows learners to allocate more mental effort toward
intrinsic learning processes and self-regulated planning.

Furthermore, automation may play a role in shaping students’ self-regulatory behaviors. By consistently

prompting users to adhere to schedules and deadlines, automated tools can foster habits that improve

long-term planning skills over time, suggesting that tool use might contribute not only to immediate
efficiency but also to sustained time management development.

3. Methodology

3.1 Research Design

This study employed a descriptive and correlational quantitative research design to investigate
whether the use of automation tools enhances time management efficiency among students. Descriptive
research aims to systematically describe behaviors and characteristics of a population, while correlational
research assesses the strength and direction of relationships between two or more variables without
manipulation. By combining both approaches, the study was able to explore existing patterns in students’
behavior and determine whether frequent use of automation tools correlates with higher time management
performance.
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This design was chosen due to its appropriateness for educational settings where experimental
manipulation (e.g., forcing students to use or avoid tools) may be impractical or unethical. Instead, the
research observed natural usage patterns and self-reported outcomes to infer meaningful trends.

3.2 Population and Sample

The target population for this study consisted of students aged 16 to 25, encompassing senior high school
and undergraduate college students. These individuals were chosen because they are often required to
manage demanding academic schedules and are most likely to be familiar with digital productivity tools
such as calendar apps, Al planners, and task management software.

The final sample included 69 students, recruited through a simple random sampling technique.
Participants were invited via school mailing lists, class WhatsApp groups, and social media platforms,
where a Google Forms link to the questionnaire was shared. Random sampling was employed to reduce
selection bias and ensure each potential respondent had an equal chance of participation, improving the
generalizability of the findings. While 100-150 responses were initially targeted, the final usable sample
was 69 after filtering incomplete or duplicate submissions.

Although not large, the sample size is adequate for a small-scale correlational study and allows for
preliminary statistical analysis to test the research hypotheses.

3.3 Variables

The study measured three categories of variables:

Type Variable Measurement Approach

Independent | Use of automation tools | Self-reported frequency (Daily, Weekly, Rarely, Never)

Dependent Time management | Likert-scale scores from time management questionnaire
efficiency
Control Age, Academic level Nominal categories (e.g., 16—18, 19-21, 22-25; High
School/College)

e The independent variable was the frequency with which students use automation tools. These
included applications like Google Calendar, Notion, Todoist, ChatGPT, and other scheduling or
reminder apps.

e The dependent variable was the students’ time management efficiency, assessed through a
structured questionnaire containing validated items measuring punctuality, task planning, goal-setting,
and deadline management.

e Control variables included age and academic level, which could potentially influence time
management behaviors and were therefore tracked to control for confounding effects.

The frequency of tool usage was categorized on a 4-point ordinal scale: “Daily,” “Weekly,” “Rarely,”

and “Never,” allowing meaningful comparisons across user types.

3.4 Instrumentation

Data was collected using a structured, self-administered questionnaire designed in Google Forms. The

instrument included the following sections:

1. Demographic Information: Age, gender, academic level, and current program of study.

2. Use of Automation Tools: A checklist of commonly used productivity tools (e.g., Google Calendar,
Notion, ChatGPT, Todoist, Forest) followed by questions on frequency of use.
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3. Time Management Self-Assessment: A 10-item scale assessing time management behaviors based
on validated instruments such as the Time Management Questionnaire (TMQ) and adapted from
previous academic studies (e.g., Valente et al., 2024). Example items included:

o “Tusually complete my assignments ahead of deadlines.”

o “Tuse daily or weekly plans to organize my academic tasks.”

o “I avoid procrastination and start tasks on time.”

All statements were rated on a 5-point Likert scale, ranging from 1 = Strongly Disagree to 5 = Strongly

Agree. The total time management score was computed by averaging the scores across all items, providing

a composite indicator of time management efficiency.

Prior to distribution, the questionnaire was pilot-tested with 10 students to ensure clarity, validity, and

ease of completion.

3.5 Data Collection Procedure

The data collection process spanned two weeks. The Google Forms link was distributed online to students

across different schools and academic programs. A consent form was presented on the first page of the

form, informing participants of the voluntary nature of the study, the estimated completion time

(approximately 5—7 minutes), and the confidentiality of their responses.

Participants were not required to provide names, email addresses, or any identifying information. All data

was stored securely and used strictly for academic research purposes.

To ensure high response quality, reminders were sent after one week, and forms were checked for

incomplete entries or duplicates before analysis.

3.6 Data Analysis Techniques

The collected data (N = 69) was exported from Google Forms into Microsoft Excel and analyzed using

IBM SPSS software for statistical procedures. The following techniques were used:

1. Descriptive Statistics:

Frequencies and percentages for demographic characteristics and tool usage.

Mean and standard deviation for time management scores.

Pearson’s Correlation Coefficient (r):

Used to examine the relationship between automation tool usage frequency and time management

O

N

O

scores.
o This test identifies the strength and direction (positive/negative) of the association.

All inferential statistics used a significance threshold of p < 0.05, meaning that observed results had less
than a 5% probability of occurring by chance. Effect sizes were noted where appropriate to interpret the
strength of the findings.

4. Results

4.1 Research Hypotheses

e H.: (Alternative Hypothesis): Students who use automation tools frequently demonstrate better time
management scores.

e Ho (Null Hypothesis): There is no significant difference in time management between users and non-
users of automation tools.

4.2 Descriptive Statistics

Descriptive statistics were computed to summarize the central tendencies and variability in students'

reported automation usage and time management efficiency.
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Table 1. Descriptive Statistics

Measure N Mean | Standard Deviation Minimum Maximum
Automation Score 100 |3.95 0.29 3.22 4.67
Time Management Score 100 |3.48 0.43 2.50 4.67

These results indicate that, on average, students rated their automation tool usage positively (M = 3.95),
while self-reported time management efficiency was moderately high (M = 3.48). The relatively low
standard deviations suggest a consistent pattern of responses.
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Figure 2: Distribution of Time Management Scores

4.3 Correlation Analysis
A Pearson correlation was conducted to assess the linear relationship between automation tool usage and

IJFMR260167123 Volume 8, Issue 1, January-February 2026 8



http://www.ijfmr.com/

i International Journal for Multidisciplinary Research (IJFMR)

IJFMR E-ISSN: 2582-2160 e Website: www.ijfmr.com e Email: editor@ijfmr.com

time management scores.

e Correlation Coefficient (r): 0.043

e p-value: 0.671

The correlation coefficient suggests a very weak positive relationship between the two variables. However,
the p-value is substantially above the conventional threshold of 0.05, indicating that the relationship is not
statistically significant.

Scatterplot of Automation vs Time Management
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Figure 3: Scatterplot of Automation Score vs Time Management Score
4.4 Hypothesis Testing Conclusion
Based on the correlation analysis:
We fail to reject the null hypothesis (Ho).
There is no statistically significant relationship between the frequency of automation tool usage
and time management efficiency in this sample.
This result suggests that students who use automation tools more frequently do not necessarily report
better time management outcomes than those who use them less frequently.
4.5 Interpretation and Recommendations
While automation tools (e.g., calendar apps, reminder systems, Al planners) are widely perceived as
beneficial, the findings of this study do not provide statistical support for the claim that these tools enhance
time management among students.
Several explanations are possible:
e Students may use automation tools inconsistently or without structured strategies.
e Automation may assist with reminders but not with internal time regulation or discipline.
e Other unmeasured factors (e.g., personality traits, study habits, or academic workload) may play a
stronger role.
Recommendations for future research include:
Using larger and more demographically diverse samples.

Differentiating between types of automation tools (e.g., Al-powered vs. manual planners).

Exploring qualitative data (e.g., interviews) to understand how students perceive automation’s role.
Investigating long-term vs. short-term use of tools.
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5. Discussion

5.1 Interpretation of the Main Findings in Relation to Existing Literature

The purpose of this study was to examine whether frequent use of automation tools is associated with
improved time management efficiency among students. Contrary to the alternative hypothesis, the results
revealed a very weak and statistically non-significant relationship between automation tool usage and
time management scores (r = 0.043, p =.671). This finding indicates that in the present sample, increased
frequency of automation tool use did not reliably correspond with better time management performance.

This outcome diverges from previous research that has reported positive associations between digital tool
usage and academic organization. For example, Styslo and Humeniuk (2025) found that students who
received structured guidance in using digital planners experienced improvements in time distribution,
organization, and efficiency. Similarly, Valente et al. (2024) concluded that students who regularly
engaged with time-management tools reported reduced academic stress and greater scheduling
consistency. The contrast between those findings and the present results suggests that the mere presence
or frequency of tool usage may not be sufficient; rather, the quality, intentionality, and consistency
of usage likely influence outcomes.

One key difference may be methodological. Previous studies often implemented intervention-based
designs, in which participants were trained or guided in using productivity applications (Styslo &
Humeniuk, 2025). In contrast, the present study assessed naturally occurring behaviors and relied on self-
reported usage, which may reflect more superficial engagement with automation tools. As such, many
students may use automation only for setting basic reminders or alarms, without incorporating the tools
into a comprehensive time management strategy.

5.2 Automation Tools and Theoretical Perspectives on Time Management

The theoretical rationale for using automation tools is grounded in cognitive load theory and self-
regulated learning theory. Cognitive load theory posits that delegating routine planning tasks (e.g.,
remembering deadlines) to external systems reduces demands on working memory and enhances learners’
ability to focus on complex cognitive tasks (Sweller et al., 2019). Likewise, self-regulated learning theory
emphasizes the importance of goal-setting, planning, and reflection, components that automation tools are
theoretically designed to support (Zimmerman, 2002).

However, these benefits depend on active, structured, and repeated engagement with the tools.
Galindo-Dominguez and Bezanilla (2021) argue that the development of effective time management is
contingent on students' ability to internalize external prompts into consistent behaviors. Thus, while
automation can scaffold time management practices, the absence of strategic or reflective use may limit
its effectiveness. The current findings reinforce this interpretation by demonstrating that frequent,
unstructured use of automation tools is not sufficient to yield measurable benefits in time management
outcomes.

5.3 Why Automation May Not Automatically Improve Time Management

Several contextual and behavioral factors may explain why automation tool usage was not significantly
associated with time management in this study. First, automation may inadvertently foster passive
reliance rather than encouraging active time regulation. For example, if students rely on reminders but do
not engage in prioritization or proactive scheduling, the tools may become substitutes for planning rather
than support for it.

Second, individual differences such as self-discipline, goal orientation, and digital literacy likely moderate
the relationship between tool use and outcomes. As suggested by Valente et al. (2024), students with
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stronger self-regulatory skills tend to benefit more from digital interventions, while those lacking such
skills may not achieve the same results despite using similar tools.

Third, measuring automation usage by frequency alone may obscure important differences in depth and
type of use. Prior studies indicate that advanced tools with adaptive or Al-driven features may offer more
value than basic reminder apps (Styslo & Humeniuk, 2025). Without distinguishing between these types,
the study may have underestimated the benefits that more complex automation tools provide when used
purposefully.

5.4 Study Limitations in Context

The study has several limitations that warrant consideration. The sample size (N = 69), while acceptable
for exploratory correlational analysis, limits statistical power and generalizability. A larger, more
demographically diverse sample would allow for more robust analysis and potential subgroup
comparisons, such as across academic levels or age ranges.

Additionally, the study used self-report measures for both tool usage and time management behaviors.
Although common in educational research, self-report is susceptible to bias, including social desirability
effects and over- or underestimation of behaviors (Podsakoff et al., 2003). Furthermore, the measurement
did not account for specific tool types or functionalities, nor did it assess how students integrate these
tools into broader study routines.

5.5 Practical Implications for Education and Technology

Despite the lack of a statistically significant relationship, the findings yield several implications for
educational practice and edtech development. For educators and institutions, the results suggest that
promoting automation tools alone is insufficient. Instead, students may require structured instruction
and training on how to use tools for planning, goal setting, and progress monitoring. Integrating such
training into first-year orientation, study skills workshops, or academic coaching may increase the impact
of automation.

For software developers and digital learning platforms, the findings suggest that tools should go
beyond simple reminders or calendars. Effective design should include features that promote habit
formation, self-reflection, and adaptive planning. For example, automated weekly reports, intelligent
feedback, or behavioral nudges could support students in becoming more strategic and autonomous users.
For students, the study underscores that automation tools are supplements to, not substitutes for, strong
time management strategies. Students who invest in building intentional habits, tracking progress, and
adapting schedules based on workload are more likely to benefit from digital supports than those who
engage passively.

5.6 Conclusion

In summary, while automation tools hold strong theoretical and practical potential to support students’
time management, this study did not find a significant empirical relationship between frequency of tool
usage and time management efficiency. These findings suggest that tool availability alone is insufficient.
The effectiveness of automation likely depends on structured, reflective use, and alignment with individual
learning strategies. Future research should adopt longitudinal or experimental designs, explore tool-
specific impacts, and integrate mixed-method approaches to better understand the complex relationship
between automation and student self-regulation.
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