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Abstract: This paper explores the impact of TikTok’s fast-paced content delivery and infinite scrolling on 
students’ attention spans. With the increasing popularity of social media platforms like TikTok, concerns have 
arisen regarding their effects on cognitive functions, particularly among students. Key findings from existing 
research indicate that TikTok’s rapid pace and constant stimulation can lead to shortened attention spans, re-
ducing students’ ability to sustain focus during tasks requiring prolonged concentration. While excessive use 
of TikTok is linked to academic challenges such as decreased study time and impaired information retention, 
some studies suggest that TikTok can foster creativity and engagement in educational contexts when appro-
priately utilized. This paper considers the varying impact of TikTok on different demographic groups, with a 
particular emphasis on younger users. It discusses the need for further longitudinal and experimental research 
to explore the long-term effects of TikTok on attention, neuropsychological mechanisms, and potential inter-
ventions for mitigating negative outcomes. The scope of this paper includes an analysis of TikTok’s influence 
on attention span, its implications for academic performance, and the broader educational context. 
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Introduction 
Tiktok is as online video sharing social media platform. Ray (2024) defines Tiktok as a social 

media platform designed for creating, editing, and sharing short videos between 15 seconds and three 
minutes in length. TikTok provides songs and sounds as well as filters and special effects that users 
can add to their videos. 

Early in 2014, Music.ly debuted in Shanghai as online music inspired video sharing application, 
offering a platform for short-form videos where creators could craft comedy sketches or lip-sync to 
popular songs. In 2016, a Chinese tech giant, Bytedance, introduced Douyin, a similar app that gained 
traction in China and Thailand, amassing 100 million users within its first year. With a goal for global 
expansion, Bytedance bought Music.ly in 2017 and rebranded it as TikTok, which gained popularity 
worldwide. The app only had 55 million users in 2018, but that number exponentially increased to 
one billion in the summer of 2021 (Raphael, 2023). This number is expected to increase with the 
world’s growing thirst for content consumption and the overall accelerated growth of internet users 
across the globe.  

The videos posted on Tiktok are short ranging from a single minute (60 seconds) to 30 minutes. 
The Berlin School of Business and Innovation (2023) noted that content creators on the platform are 
crafting content that condenses complex concepts into easily understandable snippets, making learn-
ing more accessible and engaging for the younger demographic. Notably, TikTok’s short-form video 
format lends itself to entertainment and comedy as the fast-paced videos are engaging, entertaining 
and stimulating to the younger generation. 

Attention span is the length of time an individual can maintain focused attention on a specific 
stimulus or task before their attention begins to wander or they become distracted (Simon et al., 2023), 
and has become a critical area of concern in recent years. The rise of TikTok, a platform known for its 
fast-paced and highly engaging content, has sparked debates about its influence on cognitive func-
tions, particularly among learners. Studies by Alghamdi and Aljabr (2024) and Sha and Dong (2021) 
indicate that TikTok adversely affects users’ attention spans, with learners being significantly im-
pacted. According to SGAnalytics (2023), students now struggle to focus on school-related activities 
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for more than 10 minutes. Primary school children increasingly find it difficult to remain seated dur-
ing assemblies, and many students have lost the ability to sit attentively as part of a large audience. 
Furthermore, teachers report a noticeable increase in disruptive behaviors, such as unnecessary chat-
ter and shouting in classrooms. This trend is attributed to the ever-swiping nature of social media, 
which is eroding students’ capacity for sustained attention. 

Research Problem 
The growing dependence on online video platforms, particularly TikTok, has contributed to a 

noticeable decline in the attention span of students worldwide. Many learners struggle to stay fo-
cused during lessons, finding it increasingly difficult to sit still for 40-45 minutes and engage with 
the material (Kuss and Griffiths, 2017; Firth et al., 2019). This reduction in attention has serious im-
plications for their academic performance, potentially “rewiring” cognitive functions in ways that 
impair their ability to concentrate and retain information (Giedd, 2020; Du et al., 2024). Although 
several studies have advised parents and guardians to limit children’s access to video-sharing plat-
forms, the rising number of Gen Z users continues to increase globally, highlighting the need for a 
more innovative approach to address this issue. While numerous studies have examined the effects 
of TikTok on attention span, most studies have had contradicting findings (Anderson et al., 2017; 
Mill, 2016; Alloway et al., 2013; Johnson, 2006; Peterson and Johnston, 2015; Alloway and Alloway, 
2012; Supanitayanon et al., 2020; Haliti-Sylaj, T., & Sadiku; Asif and Kazi, 2024; Alghamdi, R., & 
Aljabr, 2024). It is critical to address this issue to counteract the declining levels of achievement, re-
tention, attendance, engagement, and motivation that are becoming more prevalent in the educa-
tional process. Therefore, this study aims to investigate the impact of TikTok’s fast-paced content on 
the attention span of students, reviewing both TikTok-specific research and broader studies on the 
effects of social media on attention. The findings will provide valuable insights for educators, parents, 
and policymakers. 

Theoretical Framework 
Cognitive Load Theory: Rapid content consumption, such as that facilitated by platforms like 

TikTok, can increase cognitive load and impact attention by overwhelming the brain’s processing 
capacity. Cognitive Load Theory (Sweller, 1988) suggests that working memory has a limited capac-
ity to process information at any given time. When users consume fast-paced content, they are re-
quired to process a high volume of stimuli—visual, auditory, and informational—within a short time 
frame, leading to an increased intrinsic and extraneous cognitive load. 

Each video presents unique information that demands attention, comprehension, and some-
times emotional engagement. As users rapidly scroll from one video to the next, their brains must 
constantly reset and adjust to new contexts and stimuli, which may impair sustained attention over 
time (Klimova & Poulova, 2021). This fragmented processing hinders the brain’s ability to focus on a 
single task for extended periods, as it becomes accustomed to switching between brief bursts of high-
intensity stimuli (Firth et al., 2019). 

Moreover, the instant gratification and reward system embedded in these platforms—where us-
ers receive likes and comments—may reinforce a preference for short, fast-paced interactions over 
deep, sustained focus (Montag et al., 2021). Over time, this can condition users to seek out similar 
rapid content, reducing their ability to engage with longer, more complex tasks, such as reading or 
problem-solving. 

Attention span theories: Attention span, a crucial cognitive function, is explored through vari-
ous theories, including selective and sustained attention. Selective attention, which involves focusing 
on relevant information while ignoring distractions, is limited by cognitive resources and can be im-
paired by frequent exposure to distractions like TikTok’s rapid content (Broadbent, 1958; Cowan, 
2001). Sustained attention, or vigilance, allows individuals to maintain focus on tasks over extended 
periods but declines naturally over time and can be hindered by rapid content consumption, reducing 
the ability to focus on long-term tasks (Posner & Petersen, 1990; Firth et al., 2019). These two types of 
attention work together, and over-reliance on fast-paced stimuli may fragment focus and decrease 
task performance (Carr, 2020). Understanding these theories underscores the need to balance rapid 
content consumption with practices that foster sustained focus, such as mindfulness and deep read-
ing, to mitigate the negative impact of constant exposure to rapid stimuli. 
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Social Media and Cognitive Development 
There have been conflicting findings regarding the relationship between social media cognitive 

development; Lara and Bokoch (2021) findings revealed that there is no significant relationship be-
tween social media use, working memory functioning, and ability to inhibit information. While, 
Shanmugasundaram and Tamilarasu (2023) noted that distractions from digital technologies can lead 
to a decreased levels of indepth thinking, lower GPAs, academic performance. lower comprehension 
scores etc. the researchers concluded that the online world is changing thought patterns and leading 
to poor levels of thinking. The web can lead to both high level and sustained alterations in the brain, 
affects learners’ cognition (Firth, 2019). 

In addition, excessive digital media use is associated with poorer cognitive control, including 
attention and inhibitory control (Ferguson, 2011). Furthermore, digital devices have been linked to 
disrupted sleep patterns, which can also affect learning. Adolescents who used electronic devices at 
bedtime had increased sleep problems and daytime sleepiness, which can impair cognitive function 
and academic performance (Hysing et al., 2015). Research has also shown that greater screen time in 
children is associated with lower cortical thickness, particularly in areas associated with language 
and literacy skills (Paulus et al., 2019). 

Why is TikTok special? 
TikTok’s design focuses on user engagement through short video duration, infinite scrolling, 

advanced algorithms, and mechanisms promoting instant gratification. Short videos, typically 15 to 
60 seconds, reduce cognitive effort and promote repetitive viewing cycles. Infinite scrolling loads 
content without user input, making it easier to engage and reducing time distortion. TikTok’s recom-
mendation system uses machine learning algorithms to deliver highly personalized content, with 
features like the For You Page (FYP) and feedback loops. This hyper-personalization fosters compul-
sive use, as users are constantly exposed to interesting or rewarding content. TikTok also integrates 
features that provide immediate rewards for creators and viewers, reinforcing platform usage. Crea-
tors receive quick feedback through views, likes, and comments, motivating continuous content cre-
ation. Viewers experience emotional rewards through humorous, entertaining, or relatable content, 
contributing to the addictive nature of the platform. 

TikTok’s platform features like likes, comments, shares, and personalized recommendations are 
designed to encourage user engagement. Likes are a way for users to express their approval of a 
video, boosting self-esteem and encouraging further participation. Comments foster interaction be-
tween creators and viewers, enhancing a sense of belonging. Shares extend the visibility of content 
beyond TikTok, attracting more users and contributing to viral trends. Personalized recommenda-
tions are based on advanced machine learning that predicts and delivers videos that align with users’ 
interests. These recommendations create a feedback loop that increases user retention by satisfying 
their specific preferences. Thereby, creating a sense of community and engagement among its users. 

TikTok, Instagram, and YouTube have different content delivery mechanisms, each with unique 
impacts on user attention and engagement. TikTok’s short videos with infinite scrolling and algo-
rithm-driven “For You Page” focus on instant gratification, potentially reducing sustained attention 
and heightening selective attention. Instagram’s mix of static images, short videos, stories, and reels 
creates a fragmented consumption pattern, potentially overloading cognitive resources. YouTube’s 
longer-form videos with optional shorts and deliberate content consumption improve sustained at-
tention and selective attention in ads, but may lead to overstimulation and prolonged screen time. 

Table 1. Summary of Differences. 

Platform Content Delivery Impact on Attention 

TikTok 
Short, fast-paced videos with infinite 
scrolling 

Reduces sustained attention; improves selective attention. 

Instagram Mixed formats (images, stories, reels) 
Moderately impacts sustained attention; risk of visual 
overload. 

YouTube 
Long-form videos with manual 
navigation 

Encourages sustained attention; selective attention 
heightened by ads. 
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Attention Span and Its Importance for Students 
Attention span is a crucial cognitive ability that underpins learning, problem-solving, and daily 

functioning. It consists of several interconnected components, including selective attention, sustained 
attention (vigilance), divided attention, and alternating attention. These components determine how 
effectively an individual can focus on tasks, influenced by factors like cognitive load, relevance, and 
task importance. Internal factors, such as age, fatigue, interest, and motivation, can reduce attention 
span, with tasks aligning with personal interests being easier to focus on, while noisy or chaotic set-
tings hinder concentration (Parasuraman and Davies, 1984). External factors, particularly digital me-
dia platforms like TikTok, may shorten attention spans for slower-paced tasks. Attention span is often 
assessed through tasks like Continuous Performance Tests (CPT) or Stroop tasks, which evaluate se-
lective, sustained, and divided attention (Rosvold et al., 1956). 

Attention span is critical for academic success, information retention, and classroom behavior. 
It impacts a student’s ability to focus, solve problems, and understand key concepts, which leads to 
better test scores. Sustained attention facilitates deeper engagement and more effective information 
consolidation, while divided attention during study sessions can hinder memory retention. It also 
shapes classroom behaviour, with students who can focus participating actively and maintaining 
self-regulation, while those with shorter attention spans may exhibit disruptive behaviours, such as 
restlessness or talking out of turn. Teachers must adapt strategies to accommodate varying attention 
spans among students. 

Digital consumption has significantly impacted attention span, especially in younger genera-
tions. The rise of short-form content, such as social media, search engines, and instant messaging, has 
led to a decrease in sustained attention. Younger generations are particularly susceptible due to neu-
roplasticity and habit formation, leading to reduced focus and a preference for stimuli-rich environ-
ments (Kuss & Griffiths, 2017). While digital platforms can foster hyperfocus in contexts like gaming 
and interactive media, they also contribute to a tendency to skim and process information quickly. 
This shift poses challenges in educational settings and mental health, with long-term cognitive effects, 
such as eroded critical thinking and deep reading skills, becoming a growing concern. 

Effects on Academic Performance and Classroom Behaviour 
TikTok’s influence on academic performance and classroom behaviour extends beyond enter-

tainment, affecting study habits, concentration, classroom engagement, and long-term outcomes. The 
rapid pace of TikTok’s content and its reward-driven short-form videos can interfere with students’ 
focus during study sessions, leading to shortened attention spans, difficulty in task switching, and 
reduced deep processing. TikTok’s impact on classroom attention and engagement can be positive or 
negative depending on the content and student interaction. On the positive side, TikTok’s content 
can stimulate creativity and engagement (TikTok, 2020; Hindi, 2020; Marquette University, 2021; Lee, 
2024; CHC, 2020), but it also poses risks of distraction and disengagement (SGAnalytics, 2023; Clarity 
Clinic, 2024; Capitol Technology University, 2023). 

The addictive nature of TikTok can lead to distractions during class, reducing students’ focus on 
educational content. Classroom behaviour and social dynamics may also be affected by TikTok’s use, 
as students may become more socially focused on the platform, negatively affecting classroom dy-
namics and disrupting the learning environment. Long-term effects of TikTok on attention span and 
academic performance are ongoing research. Long-term exposure to platforms like TikTok may lead to 
sustained changes in attention span, diminished cognitive control, and lower academic achievement 
over time. Longitudinal studies have shown that students who engage heavily with social media plat-
forms often experience a decline in academic performance due to reduced time spent on study-related 
activities and decreased focus during class (Koessmeier & Büttner, 2021). Cognitive function and long-
term development may also be affected by TikTok’s impact on social and emotional development. Ex-
cessive engagement with the platform can foster social comparisons, anxiety, and ‘Fear of Missing Out’ 
(FOMO) (Robinson and Smith, 2024; Milyavskaya et al., 2018; Columbia University, 2023; Anto et al., 
2023), which can negatively affect students’ self-esteem and academic motivation, ultimately affecting 
classroom behaviour, participation, and overall academic performance. 
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Studies on social media and Attention Span 
Research on social media’s impact on attention span has shown a complex interplay of benefits 

and drawbacks (Anderson et al., 2017; Mill, 2016; Alloway et al., 2013; Johnson, 2006; Peterson and 
Johnston, 2015; Alloway and Alloway, 2012; Supanitayanon et al., 2020; Haliti-Sylaj, T., & Sadiku; 
Asif and Kazi, 2024; Alghamdi, R., & Aljabr, 2024). Shortened attention span is linked to increased 
task switching and habitual multitasking, which can reduce cognitive engagement and filter out dis-
tractions. Social media consumption influences the brain’s neural pathways through reward systems 
and neuroadaptation. The effects vary across age groups, with younger generations more susceptible 
due to their developing brains and higher screen time. Classroom and learning implications include 
disruptive effects, such as decreased focus and academic performance, and enhanced engagement 
when integrated effectively into education. However, social media can offer unique cognitive bene-
fits, such as improved visual attention, adaptation to information overload, and collaborative learn-
ing (Lerman, 2007; Liu et al., 2022). 

Studies on TikTok and Attention Span 
TikTok has been linked to various negative effects on students’ attention span, academic perfor-

mance, and cognitive function (Haliti-Sylaj, T., & Sadiku; Asif and Kazi, 2024; Alghamdi, R., & Aljabr, 
2024). Studies have shown that the fast-paced content on TikTok can shorten attention span, cause 
distraction, and lead to task switching. This pattern, when extended to academic work, results in a 
diminished ability to focus on tasks that require extended attention. 

The impact of TikTok on academic performance has been mixed, with some arguing that it may 
have educational value, while others point to its potential for negatively affecting students’ academic 
outcomes (Battisby, 2023; Bassey, 2024). Excessive TikTok usage is correlated with lower academic 
performance due to time spent on the platform and constant distractions. Additionally, high TikTok 
usage has been linked to increased procrastination. 

TikTok’s fast-paced content may also affect broader cognitive functions, such as memory, critical 
thinking, and problem-solving skills. Continuous exposure to quick snippets of information can im-
pair students’ ability to retain and recall information over the long term, with the information over-
load associated with TikTok potentially overwhelming cognitive load, making it harder to process 
and store information effectively. Behavioral aspects, such as engagement, motivation, and social in-
teractions, play a central role in how TikTok impacts students’ attention span and learning behaviors. 
While TikTok increases engagement, it also reduces task completion and motivation to finish aca-
demic tasks. Social learning and peer influence on the platform can lead to either positive or negative 
academic behaviors depending on the content consumed. 

Research on TikTok’s impact on attention span presents two contrasting perspectives. Some ar-
gue that the platform’s effects are negligible or even beneficial under certain circumstances, suggest-
ing that TikTok caters to younger generations’ changing cognitive styles rather than hindering their 
focus (Ferrario, 2020). From this viewpoint, any reduction in attention span is seen as a temporary 
adjustment to new media, rather than a permanent impairment. Conversely, other studies highlight 
potential benefits of TikTok when integrated into educational settings, such as stimulating creativity, 
improving focus on visual and auditory content, promoting attention to task-relevant information, 
and fostering cognitive flexibility and adaptability (Aziz and Dali, 2023; Qiyang and Jung, 2019; 
Matchin, 2024; SocialDay, 2024). 

TikTok’s educational potential offers an opportunity to enhance students’ attention span in 
learning contexts. Engaging educational content, such as learning challenges and active participation 
through comment sections, has been found to improve students’ ability to focus on academic material 
compared to entertainment-focused content. Furthermore, TikTok encourages peer learning and so-
cial interaction, which can enhance attention span by offering opportunities for real-time interaction 
and learning from peers. 

Input from Neurologists and Psychologists 
Some neurologists have observed that increased reliance on advancing technologies and readily 

accessible digital storage may be contributing to changes in brain size (Small and Vorgan, 2009). Korte 
(2020) argue that most studies cannot differentiate between a causal versus correlational relationship. 
He concluded that it is impossible for online media to change human brains due to processes of neu-
ronal plasticity. Similarly, Hoehe and Thibaut (2020) posits that numerous studies are yet to establish 
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a link between digital media consumption to mental health problems, or the deterioration of well-
being. 

Furthermore, Vedechkina and Borgonovi (2021) highlighted that the absence of longitudinal 
studies complicates efforts to determine the causal relationship between digital technology use and 
cognitive function. While social media are often assumed to contribute to deficits in attention and 
cognitive control, the reverse could also hold true. For instance, children with greater attention diffi-
culties might gravitate toward social media such as TikTok due to their cognitive-behavioural traits, 
such as a need for higher levels of stimulation and difficulty engaging with less dynamic environ-
ments (Beyens et al., 2018). Similarly, children who struggle to focus on a single task may be more 
prone to frequent multitasking with digital devices (Ralph et al., 2015). Current evidence suggests a 
potential bidirectional relationship between technology use and cognitive abilities (Gentile et al., 
2012; Baumgartner et al., 2014), indicating that individuals are often drawn to technologies that align 
with their capabilities and preferences. However, due to the limitations of existing data, causality 
cannot yet be determined. Further longitudinal and experimental studies that consider individual 
differences are necessary to clarify the direction of the relationship between digital media use and 
cognition. 

Medical experts suggest that the human brain is adapting to this new form of information ex-
change, which may not necessarily have negative implications (Firth et al., 2019; Korte, 2020). 

Factors Influencing Attention Span in the Context of TikTok 
TikTok’s impact on attention span is influenced by a range of factors, including content type, 

frequency of use, user age, and socio-demographic characteristics. Entertainment-focused content, 
with its fast-paced nature, is more likely to shorten attention spans (Fossati et al., 2018), while educa-
tional content such as academic tutorials can encourage deeper engagement, fostering longer atten-
tion spans. User-generated content that promotes interaction can further enhance engagement and 
improve sustained attention. 

The frequency of TikTok use also plays a significant role. High-frequency use contributes to at-
tention fragmentation, making it harder for users to focus on more demanding tasks (Carr, 2020). 
Moderate use, however, supports attention flexibility, allowing users to maintain focus without sig-
nificantly impairing cognitive functioning. 

Younger users, especially teenagers and young adults, are more susceptible to TikTok’s fast-
paced design, which triggers dopamine release and rewards quick consumption, further shortening 
their attention spans. Older users, on the other hand, may have better attention regulation and are 
less distracted by the platform’s content. Socio-demographic factors, such as educational back-
ground, socio-economic status, and geographical location, also shape how TikTok impacts attention. 
Higher-educated users tend to filter out distractions more effectively while users from lower educa-
tional backgrounds may struggle more with disengaging from attention-grabbing content. Addition-
ally, internet access and digital media engagement in different geographical locations can influence 
how TikTok affects attention. 

TikTok’s design and content structure amplify its effects on attention span. Its fast-paced, short-
form content, paired with a reward system and fragmented consumption of information, trains the 
brain to expect constant novelty, leading to shorter attention spans. Rapid task switching and reduced 
cognitive control further hinder the brain’s ability to engage in tasks requiring sustained focus and 
deep processing (Fossati et al., 2018). The algorithm delivers content tailored to individual prefer-
ences, reinforcing usage patterns through dopamine-driven feedback loops, which in turn decreases 
the capacity for sustained attention and promotes instant gratification. 

Fragmented consumption of information on TikTok ultimately leads to shallow processing, cog-
nitive overload, and impaired memory consolidation. The constant shifting of stimuli fosters a ten-
dency to seek novelty, diminishing the ability to focus on less stimulating but more meaningful tasks 
that require prolonged attention. 

TikTok as a learning tool? 
Educators are increasingly considering TikTok as a potential learning tool (Heriot Watt Univer-

sity, 2023). While TikTok is primarily known for its entertainment value, its engaging short-form 
videos have sparked interest in educational contexts (Cultivating Exceptional Minds, 2020). Research 
indicates that TikTok can be an effective educational tool, enhancing student engagement and 
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motivation (Aziz and Dali, 2023). Educators are exploring ways to use TikTok to enhance learning by 
creating bite-sized, creative, and interactive content that aligns with students’ digital habits. Some 
teachers use TikTok to share educational tips, promote discussions, and present complex concepts in 
a more relatable and engaging manner (Kavanagh, 2024). However, challenges related to its distract-
ing nature and the need for appropriate content remain, so careful integration into the curriculum is 
necessary. 

Implications for Education 
TikTok and other social media platforms have shaped students’ attention spans, necessitating 

educators to adapt their teaching strategies to meet these needs. Strategies include breaking lessons 
into smaller, manageable sections, incorporating multimedia elements, encouraging active participa-
tion through quizzes, polls, and discussions, and providing frequent breaks between tasks. Balancing 
technology use in learning is essential, with blended learning models incorporating both digital con-
tent and traditional teaching methods. Limiting distractions and promoting mindful media consump-
tion are also key. 

Teachers, school administrators, and policymakers should explore the integration of TikTok into 
the teaching and learning process. It is essential to leverage this platform to engage and interact with 
learners, fostering educational opportunities in a way that aligns with their current usage habits. 

Parents and policymakers play a crucial role in guiding students’ use of social media platforms. 
Parents can monitor and limit students’ screen time, setting boundaries on when and how TikTok is 
used. Policymakers can introduce guidelines that regulate screen time for students, particularly for 
platforms like TikTok, which may lead to excessive engagement. Schools can collaborate with parents 
to establish a “screen time policy” that promotes healthy media use while still incorporating digital 
learning tools. 

Promoting digital literacy and critical thinking is essential for empowering students. Building 
digital literacy skills and advocating for policy change can help students process information effec-
tively, even when consuming rapid, fragmented content on platforms like TikTok. 

Conclusion 
The paper examines the impact of TikTok’s rapid content delivery and infinite scrolling on stu-

dents’ attention spans, suggesting that the platform’s design promotes short bursts of attention but 
may condition users to expect constant stimulation. The fast pace and rewarding nature of TikTok 
can lead to a reduction in attention span, especially for tasks requiring sustained focus. Prolonged 
use of TikTok may hinder academic performance by decreasing study time, impairing information 
retention, and distracting students in the classroom. However, some studies propose that TikTok can 
enhance creativity and engagement when utilized appropriately in educational contexts. The effect 
of TikTok on attention span appears to be influenced by user demographics, with younger genera-
tions being more vulnerable. Future research should address the need for longitudinal and experi-
mental studies to better understand causality, including the long-term effects of TikTok on attention, 
the specific content types involved, the underlying neuropsychological mechanisms, and the effec-
tiveness of potential interventions. Balancing the use of technology in educational settings is essential 
to foster positive cognitive development while minimizing negative impacts. 
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