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Abstract 

In the digital intelligence era, online autonomous learning has gradually become a mainstream learning mode 
among college students. However, the coexistence of digital distraction, information overload, and insufficient 
self-regulation ability has contributed to the increasingly serious phenomenon of learning procrastination, 
which not only reduces learning efficiency but also negatively influences academic achievement and 
psychological well-being. This paper systematically reviews the definitions, behavioral characteristics, and 
measurement approaches of online autonomous learning procrastination, and summarizes its major 
psychological motivations from four dimensions: cognition, emotion, motivation, and executive function. It 
further examines representative intervention studies from the perspectives of psychological counseling, digital 
technology, instructional design, and environmental management. The review indicates that existing studies 
have made substantial progress in scale construction and factor identification, yet still lack a unified integrated 
theoretical framework and sufficient long-term empirical evidence for interventions in digital learning contexts. 
Significant gaps remain in mechanism explanation, cross-context validation, and personalized intervention 
system development. This review clarifies the current research status and major limitations, and provides a 
theoretical foundation for future research and educational practice aimed at alleviating procrastination behavior 
and enhancing students’ learning adaptability in digital environments. 
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1. Introduction 
The rapid advancement of digital intelligence technologies, including big data, artificial intelligence, and 

mobile internet, has profoundly reshaped the learning ecology of higher education. Online autonomous 
learning, characterized by openness, flexibility, and learner autonomy, has been widely integrated into hybrid 
teaching, flipped classrooms, and lifelong learning systems. Nevertheless, the absence of direct supervision, 
the prevalence of digital temptations, and the fragmentation of online information have contributed to 
widespread procrastination in online autonomous learning. Typical manifestations include delayed task 
initiation, repeated interruptions, inefficient task completion, and recurring negative emotional experiences. 
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Such behaviors not only reduce learning effectiveness but also induce academic burnout, anxiety, and 
weakened self-regulated learning ability [1]. Against this background, systematically reviewing the 
psychological motivations and intervention paths of online autonomous learning procrastination possesses 
both theoretical significance and practical value. Internationally, research has gradually shifted from general 
academic procrastination toward procrastination specifically situated in online and digital learning 
environments, with increasing attention paid to self-regulation, emotional processes, and motivational 
mechanisms [2]. In China, related studies have explored the influencing factors of online learning 
procrastination, yet comprehensive reviews integrating psychological mechanisms with characteristics of 
digital scenarios remain relatively insufficient [3]. This paper aims to address the following questions: 

� How is online autonomous learning procrastination conceptualized in digital learning environments? 

� What psychological mechanisms contribute to the emergence and persistence of procrastination? 

� Which intervention approaches have demonstrated effectiveness, and what limitations still exist? 

The remainder of this paper is organized as follows. Section 2 introduces the core concepts and theoretical 
foundations. Section 3 systematically reviews representative literature and empirical findings. Section 4 
synthesizes existing consensus, controversies, and research limitations. Section 5 concludes the review and 
proposes future research directions. 

2. Theoretical Background 
In the digital intelligence era, online autonomous learning refers to a self-directed learning activity 

supported by digital platforms, in which learners accomplish learning goals through independent planning, 
monitoring, and evaluation. Online autonomous learning procrastination refers to the irrational delay in 
initiating or completing online learning tasks despite awareness of possible negative consequences, often 
accompanied by anxiety, guilt, frustration, and self-blame [4]. This study is primarily grounded in four 
interrelated theoretical perspectives. First, the Emotional Regulation Escape Theory argues that procrastination 
is essentially a short-term emotional avoidance strategy [2]. When learners experience anxiety toward difficult 
online courses or boredom caused by repetitive assignments, they often turn to short videos, social media 
platforms, or online games in order to temporarily relieve unpleasant emotions, thereby reinforcing 
procrastination behavior. Second, the Self-Regulation Failure Theory emphasizes the imbalance between 
impulse control and long-term goal pursuit [5]. In digital environments, continuous notifications, fragmented 
information, and abundant entertainment content weaken executive functions such as inhibitory control, 
sustained attention, and behavioral planning. For example, students may intend to study continuously for two 
hours but become distracted by mobile devices every few minutes. Third, Temporal Motivation Theory (TMT) 
proposes that procrastination is jointly determined by task aversiveness, delay duration, self-efficacy, and 
subjective goal value [5]. Learners with low self-efficacy tend to underestimate their ability to complete online 
tasks and consequently delay task initiation to avoid potential failure experiences. Fourth, Executive 
Dysfunction Theory highlights deficiencies in planning ability, inhibitory control, and working memory [2]. 
Some students fail to divide complex tasks into manageable stages, cannot resist digital temptations, or are 
unable to maintain focused attention for extended periods, all of which directly contribute to procrastination. 
Current academic debates mainly focus on whether procrastination should be understood as a stable personality 
trait or a context-dependent situational behavior [4]. Within digital learning contexts, increasing attention has 
been paid to the interaction between technological environments and psychological mechanisms [3]. Therefore, 
this study integrates the above theoretical perspectives to clarify the psychological foundations of 
procrastination and provide a comprehensive framework for analyzing its motivations and intervention 
strategies. 

3. Literature Review 
Research on online autonomous learning procrastination in the digital intelligence era has developed rapidly 

over the past two decades, mainly focusing on conceptual definitions, influencing factors, psychological 
mechanisms, and intervention strategies. Based on the eight representative studies cited in this paper, the 
following section systematically reviews major viewpoints, theoretical contributions, and empirical findings, 
while integrating them into a thematic analytical framework. 
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3.1 Concept and Nature of Procrastination 
Existing studies generally conceptualize procrastination as a multidimensional self-regulatory failure 

involving cognitive, emotional, and behavioral components. Steel conducted a landmark meta-analytic review 
in Psychological Bulletin, which is widely regarded as a foundational study in procrastination research [5]. 
Based on 691 correlation coefficients, Steel systematically examined the causes and consequences of 
procrastination and confirmed that procrastination is fundamentally a failure of self-regulation [5]. He found 
that variables such as task aversiveness, delay, impulsiveness, low self-control, distractibility, weak 
achievement motivation, and reduced self-efficacy were strong predictors of procrastination, whereas traits 
such as rebelliousness and sensation-seeking showed relatively weak correlations. Steel further emphasized 
that procrastination should not be equated with laziness; rather, it reflects failures in expectation management 
and delay discounting, which are closely aligned with Temporal Motivation Theory. Klingsieck 
comprehensively reviewed the development of academic procrastination research and summarized its 
definitions, classifications, measurement methods, and influencing factors [4]. He distinguished between 
simple behavioral delay and genuine procrastination, arguing that authentic procrastination must involve both 
irrational delay and negative emotional experiences [4]. Moreover, he criticized traditional research for 
overemphasizing personality traits while underestimating situational influences, thereby laying an important 
foundation for subsequent research on procrastination in digital learning environments. 

3.2 Procrastination in Online Learning Contexts 
Lee and Chang investigated online learning procrastination during the COVID-19 pandemic in the Journal 

of Computer Assisted Learning [1]. Their study confirmed that self-regulation ability and digital distraction 
are two core determinants of procrastination in online learning environments [1]. Students with weak self-
regulation were more likely to be interrupted by smartphones, social media applications, and entertainment 
platforms, resulting in repeated task suspension and delayed completion. The authors argued that online 
learning environments amplify impulsiveness while simultaneously reducing external supervision, thereby 
making procrastination more frequent, hidden, and difficult to control. This study provides important empirical 
evidence linking digital distraction to online learning procrastination. 

3.3 Psychological Mechanisms of Procrastination 
Rozental and Carlbring systematically reviewed the psychological mechanisms and treatment approaches 

of procrastination in Psychological Bulletin [2]. They concluded that procrastination is primarily maintained 
by fear of failure, perfectionism, boredom, anxiety, and executive dysfunction [2]. In particular, they 
emphasized that emotional avoidance constitutes the central psychological driving force behind procrastination. 
Individuals postpone tasks in order to temporarily escape unpleasant emotions such as anxiety or boredom, yet 
this avoidance subsequently generates guilt and self-blame, thereby forming a vicious cycle. Zhang and Wang 
examined the psychological mechanisms and digital interventions associated with college students’ online 
learning procrastination in the Chinese Journal of Applied Psychology [3]. They identified four major 
psychological factors: low self-efficacy, emotional dysregulation, insufficient intrinsic motivation, and 
impaired inhibitory control [3]. Furthermore, they argued that information overload and high notification 
density in digital platforms significantly reduce learning persistence and concentration. Their study provides 
localized empirical evidence for Chinese college students and highlights the interaction between psychological 
variables and digital learning environments. 

3.4 Intervention Research 
Existing intervention studies can generally be classified into four categories: psychological interventions, 

technology-assisted interventions, instructional interventions, and environmental regulation strategies. 
Psychological interventions constitute the most mature and empirically supported branch of procrastination 
intervention research. Liu and Chen conducted a meta-analysis demonstrating that cognitive behavioral 
therapy (CBT) significantly reduces academic procrastination by correcting irrational beliefs, strengthening 
time-management skills, and enhancing self-monitoring ability [6]. Their findings showed relatively stable and 
sustainable intervention effects, providing strong empirical support for cognitive-behavioral approaches. 
Personality-oriented and typological studies have also contributed to the development of personalized 
interventions. Ferrari classified procrastinators into different subtypes and argued that effective intervention 
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strategies should target specific psychological characteristics instead of relying on generalized models [7]. In 
addition, measurement studies have facilitated standardized assessment of procrastination and intervention 
outcomes. Aitken developed one of the earliest and most influential academic procrastination scales, which 
continues to be widely applied in contemporary online learning research [8]. Compared with psychological 
interventions, technology-assisted interventions remain relatively underdeveloped. Although distraction-
control applications, digital supervision systems, and learning management platforms have attracted growing 
attention, few studies have established rigorous empirical evidence or systematic intervention frameworks 
specifically designed for online autonomous learning contexts. Instructional interventions mainly focus on 
optimizing task structure, feedback mechanisms, and process-oriented evaluation. However, empirical 
syntheses of these approaches remain limited. Environmental regulation strategies targeting digital distraction 
and information overload are frequently discussed, yet still lack unified operational definitions and validated 
implementation standards. 

3.5 Research Summary and Gaps 
On the whole, existing studies have formed a relatively consistent understanding: procrastination is a kind 

of self‑regulatory failure with significant emotional components; online learning scenarios exacerbate 
procrastination through digital distraction and reduced supervision; core psychological factors include 
self‑efficacy, perfectionism, emotional avoidance, impulsiveness, and executive function; CBT and digital 
management tools have relatively reliable intervention effects. However, there are still three obvious gaps. 
First, most studies are based on general scenarios, and the integration research on online autonomous learning 
+ digital intelligence environment is insufficient. Second, the interaction mechanism between digital factors 
(information overload, platform design, distraction) and psychological factors is not clear. Third, intervention 
studies lack standardized, systematic, and long‑term localized programs. This review will fill these gaps by 
integrating the above eight key literatures. 

4. Discussion & Synthesis 
Existing studies have reached consistent conclusions: online autonomous learning procrastination is a stable, 

multi‑dimensional, negative learning behavior jointly determined by psychological and situational factors [1,2]. 
Cognitive, emotional, motivational, and executive function factors have been regarded as stable predictors in 
most empirical investigations [2,5]. Digital distraction and information overload further weaken self‑control 
resources and exacerbate self‑regulation failure in digital contexts [1,3]. Empirical evidence also supports that 
integrated interventions produce stronger and more sustainable effects than single interventions [6]. However, 
the field still presents obvious theoretical divergences. Some studies conceptualize procrastination primarily 
as emotional avoidance [2], whereas others interpret it as a deficit in executive control [5]. The emotional 
perspective holds that procrastination is essentially a strategy to escape negative emotions such as anxiety, 
boredom, and fear of failure [2]. In contrast, the cognitive‑executive view emphasizes that procrastination 
arises from poor planning, impaired inhibitory control, attention fragmentation, and weakened working 
memory [5]. These two perspectives have long been parallel, lacking sufficient integration and dialogue, 
leading to an incomplete understanding of procrastination’s internal mechanism. Inconsistencies also exist in 
empirical findings. For instance, some researchers report that digital intervention tools significantly reduce 
procrastination by blocking distractions and enhancing supervision [3], while others find that excessive 
restriction may increase psychological resistance and reduce learning initiative [6]. Similarly, the role of 
perfectionism remains controversial: adaptive perfectionism is not associated with procrastination, but 
maladaptive perfectionism acts as a stable risk factor, suggesting that the relationship between perfectionism 
and procrastination is more complex than previously assumed [2]. From a synthetic perspective, this review 
argues that online autonomous learning procrastination should be understood as a combined outcome of 
individual psychological deficits and situational inducements [1,3]. Digital environments amplify impulsivity, 
reduce external supervision, and overload cognitive resources, while individuals’ emotional avoidance 
tendencies and executive function weaknesses jointly shape procrastination behaviors [2,5]. Therefore, future 
research should bridge the emotional and executive views, construct a more comprehensive explanatory 
framework, and design personalized interventions based on psychological subtypes rather than general 
programs [6,7]. 
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5. Conclusion 
This paper systematically reviews the conceptual definitions, theoretical foundations, psychological 

motivations, and intervention paths of college students’ online autonomous learning procrastination in the 
digital intelligence era. The review shows that procrastination is mainly driven by four psychological 
dimensions: cognition, emotion, motivation, and executive function. Interventions have been explored in 
psychology, digital technology, teaching design, and comprehensive support. Existing research has laid a solid 
foundation but still faces problems such as unclear mechanisms, insufficient empirical evidence, and non-
standardized interventions. The main contribution of this review is constructing an integrated framework 
covering “concept-theory-motivation-intervention” for online autonomous learning procrastination, clarifying 
research consensus and controversies, and pointing out realistic gaps. Future research should further strengthen 
theoretical integration and empirical rigor. First, more longitudinal and experimental studies are needed to 
clarify the causal mechanisms and dynamic developmental processes of procrastination in digital learning 
environments. Second, future studies should combine subjective self-report scales with objective behavioral 
data such as platform logs, learning analytics, and digital trace records to improve measurement validity and 
ecological accuracy. Third, researchers should develop standardized, manualized, and personalized 
intervention programs based on different procrastination subtypes and psychological characteristics. Fourth, 
intelligent intervention systems supported by artificial intelligence, adaptive learning technologies, and real-
time behavioral monitoring should be explored to provide timely and individualized support for learners. 
Finally, localized and cross-cultural research should be strengthened in order to develop intervention strategies 
better suited to different educational systems, thereby providing more effective support for college teaching 
management, student development, and mental health services in the digital intelligence era. 
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