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[bookmark: _Toc211529866]Abstract
This study examines critically how tablets and other screen-based technologies affect children and adolescents with a focus on language and communication sleep and circadian rhythms, vision and posture, mental health and well-being and learning outcomes. The literature review summarizes the results of lengthy observational studies, longitudinal cohorts, meta-analyses and experimental research. It also points out that, developmental stage content quality use timing and co-engagement context all significantly moderate the effects (Orben and Przybylski, 2019; World Health Organization, 2019; American Academy of Pediatrics, 2016).
A mixed-methods design that uses questionnaires, focus groups, interviews, device logs, observations, and a brief micro-experiment to enhance measurement validity and support causal inference is described in the methodological section. As a validated outcome for children aged 2-4, the Wales Early Language Screening Review (WELS-R) is incorporated into the Healthy Child Wales Programme to give special attention to early language screening in the Welsh context.
[bookmark: _Toc211529868]Along with equity, accessibility, and open-science practices, the ethical section takes into account consent and assent, safeguarding, data protection (GDPR), the UK Age-Appropriate Design Code, and COPPA for children under the age of thirteen (BERA 2018; ICO 2024; Federal Trade Commission, 2020). According to the study’s findings, screens are neither consistently good nor consistently bad; rather risk and opportunity vary depending on what is done on them, when, and with whom, as well as how well-integrated digital practices are into routines and well-thought-out teaching strategies (OECD, 2024; Sung, Chang and Liu, 2016).
[bookmark: _GoBack]Introduction
All the years the uses of iPads, tablets, and other digital devices have become very popular with children. They get used on a daily basis in their lives. With children of the age 2–4 years old, these different technologies can help development in areas of speech, cognition, language and social interaction (Neumann and Neumann, 2014; Hirsh-Pasek et al., 2015). Even though these technologies are good and help with growth and development, they can also be overused and interfere with a child’s sleep, attention span and lack of interaction with others; they can also affect them emotionally (Hale and Guan, 2015; Carter et al., 2016).
When researched, it is shown that too much screen exposure, the length of time used and quality of content on the screen can cause different outcomes (Orben and Przybylski, 2019; World Health Organization, 2019). By using these screens, children of the age 2 to 4 may have their speech and language highly affected (Madigan et al., 2020). It shows evidence and focuses on a methodological approach for early childhood research. It also focuses on and discusses the ethical approach in safeguarding young children (BERA, 2018). By looking at each, it will show potential risks and benefits; this outlines the work which supports an evidence- and balance-based practice in early childhood education (Livingstone and Blum-Ross, 2020).
Literature Review

[bookmark: _Toc211529869]The Small Effects Debate: Screens and Wellbeing
The supposed connection between adolescent well-being and digital screen time has been reframed by extensive reanalyses of national datasets. Once robust controls are applied, Orben and Przybylski (2019) demonstrate that screen use usually explains a very small percentage of the variance in mental health indicators.
Corresponding to non-linear patterns moderate use is usually harmless or even associated with slightly better results, than either very low or very high use. A moderate level of daily engagement is located in the well-being neutral zone per Przybylski and Weinsteins (2017) Goldilocks curve. Despite warning against one-factor explanations and emphasizing the significance of developmental stage, social context and content type, these findings do not rule out harm (Kardefelt-Winther, 2017; Orben, 2020).

[bookmark: _Toc211529870]Early Childhood Communication and Language
Language development is highly sensitive during the first five years of life to responsive contingent interaction, rich vocabulary exposure and conversational turn-taking (Hirsh-Pasek et al. in 2015). According to longitudinal and meta-analytic evidence, significant early screen exposure particularly passive video and background television is associated with lower scores on communication and cognitive screeners, even after controlling for socioeconomic and parental factors (Madigan et al. Takahashi et al. 2019. in 2023).
According to a meta-analysis by Madigan and colleagues (2020), young children who spend more time on screens have worse language outcomes overall. The strongest negative correlations are seen when screens take the place of caregiver conversation and shared attention.
Content and co-use are important though, as good interactive educational media can reduce or even reverse negative associations, particularly when viewed with an involved adult who scaffolds language (Radesky, Schumacher, and Zuckerman, 2015; Neumann and Neumann, 2014). The displacement hypothesis according to which, passive exposure replaces conversational turns and active dialogic use, adds more language input is supported by these trends (Gilkerson et al., 2009; Linebarger and Walker, 2005) 

[bookmark: _Toc211529871]Sleep Patterns and Circadian Cycles
These are some of the most reliable associations between device access and sleep outcomes that have been, documented in the literature Carter, and colleagues. Children and adolescents, who had access to devices at night, were significantly more likely to experience excessive daytime sleepiness, poorer sleep quality, and inadequate sleep according to a systematic review, and meta-analysis done in 2016. Experimental evidence suggests plausible causal pathways that light emitting e readers reduce next morning alertness, delay circadian timing and prolong sleep onset latency when compared to printed books (Chang et al in, 2015). The mechanisms include, the suppression of melatonin by short wavelength light, the arousal of the mind and emotions by engaging content and the disturbance of sleep patterns (Hale, and Guan, 2015; Silvani, Werder and Perret, 2022.) In light of this professional guidelines recommend avoiding screens, an hour before bed keeping electronics out of bedrooms, and using warm light or night shift settings, when using devices in the evening (AAP, 2016; World Health Organization, 2019.)

[bookmark: _Toc211529872]Myopia, Vision and Posture

People, who use a lot of devices, frequently experience the symptoms of Digital Eye Strain (DES) which include asthenia, dry eye and blurred vision. Slower blinking, and longer accommodation are two physiological explanations that make sense for them (Sheppard and Wolffsohn, 2018; Kaur et al., 2022).
While spending more time outside, postpones the onset of myopia which is most likely caused by light exposure, and dopamine signalling in the retina, short viewing distances and intense near work are linked to increased odds of developing myopia (Huang et al., 2015; Li et al., 2024).
People who use handheld devices and spend a lot of time in static, flexed postures are increasingly experiencing postural issues, such as neck and shoulder pain (Thorburn et al., 2021; Straker and Company, 2010).
The 20-20-20 rule, regular breaks, suitable viewing distances and careful consideration of lighting, and screen placement, are a few examples of helpful mitigations (Sheppard and Wolffsohn, 2018).

[bookmark: _Toc211529873]Learning and Academic Outcomes

Tablets educational impact can best be understood in terms of pedagogical frameworks, rather than just the device itself. Meta-analyses indicate, that there may be somewhat beneficial outcomes when mobile devices are specifically incorporated into pedagogy to support inquiry-based learning, formative assessment, feedback, and collaboration (Sung, Chang and Liu 2016; Hattie, 2009).
Although the TPACK framework argues that, effective teaching requires a combination of technological pedagogical and content knowledge (Mishra and Koehler, 2006), the SAMR model, encourages moving beyond simple substitution and toward technology-enabled task modification and redefinition (Puentedura, 2009).
However, comprehensive system-level analyses caution that simply adding more screens, won’t guarantee improvements. Using too many devices without clear pedagogy, can be distracting and occasionally associated with poorer performance (OECD, 2024). 
Equity issues are also crucial, because poorly designed technology can result in differences in digital literacy and access to support, which can widen already existing achievement gaps (Eynon and Malmberg, 2011; Livingstone and Helsper, 2007).

[bookmark: _Toc211529874]Make Use of Patterns and Inequality

According to population monitors, most teens today have access to social media and video platforms almost all the time, while tweens are quickly catching up and spending a good amount of their day online (Ofcom, 2024; Vogels, Gelles-Watnick and Massarat, 2022). It’s clear that screens are now deeply mixed into everyday life, shaping how young people spend their free time and communicate.

Still, these numbers also show something else — the so-called digital divide. Different people use devices differently and have different access to them. How often and how screens are used, can be influenced by a number of factors, including a family’s living situation the way parents manage media use and even their overall financial status (OECD, 2024; Ofcom, 2024). As explained by UNICEF (2017) and Manzoor and Vimarlund (2018) while the advantages can vary greatly, children with special educational needs may benefit from assistive features or accessibility tools that make learning easier. However, spending too much time online can also make those same kids feel more exhausted or agitated. Depending on how it is handled it can be both beneficial and dangerous. Livingstone and Blum-Ross (2020) state that it’s critical to identify these kinds of disparities. If we generalize too much we run the risk of overlooking the real differences in how opportunities and challenges appear for different groups.
Synthesis
According to studies children’s reactions to tablets and screens, can vary greatly based on their age the content they consume, how often and when they use them and whether or not those times take the place of crucial activities, like socializing playing outside or getting enough sleep (AAP, 2016; World Health Organization, 2019).

However, there is still some conflicting evidence. Many studies still use cross-sectional designs or self-reported screen time, which makes it easy for recall errors and other confounding factors to enter the data (Anderson and Subrahmanyam, 2017; Orben, 2020). Newer studies should aim for the use of more objective data, longer-term follow-ups and transparent research methods that facilitate cross-context comparisons in order to obtain more lucid insight.
[bookmark: _Toc211529875]Methodology

One of the main methodological issues is the variability of screen time. When all digital activities are combined into one metric, the elements that appear to be most important—content, interactivity, social context, and timing—become obscured (Orben 2020; Anderson and Subrahmanyam, 2017). Therefore, in accordance with World Health Organization guidelines on movement behaviours, researchers should break down exposure by device purpose, modality, and time of day and place screen use within a 24-hour composition model that incorporates sleep and physical activity (World Health Organization, 2019).
In order to measure the displacement of conversational turns in young children, background media and the degree of caregiver co-viewing should be recorded (Madigan et al. 2020, Gilkerson et al., 2009).
The selection of outcomes should take into account believable mechanisms. Language and communication outcomes are crucial for young children, learning tests and executive function tests may be pertinent for school-age children, and sleep, mental health, and social outcomes become more important for adolescents (Hale and Guan 2015; Sung, Chang and Liu, 2016).
In cases where eye health is an issue, DES symptom scales, accommodations, and outdoor time are helpful markers (Sheppard and Wolffsohn, 2018).
[bookmark: _Toc211529876]Measuring Techniques and Tools
Due to their scalability and affordability, self or parent-report questionnaires are frequently used; however, they are susceptible to social desirability bias and recall error, particularly when families view screens as stigmatized (Anderson and Subrahmanyam, 2017). When device types and activities are listed separately, when items are anchored to yesterday rather than a typical week, and when the time of day is recorded to identify evening use, accuracy increases (Hale and Guan, 2015; Ofcom, 2024). Recall bias can be further mitigated by short-term diaries.
Adding objectivity can be achieved through passive measurement. Usage data or summaries of time spent in app categories at the API level are available on a lot of devices. When using telemetry, researchers need to be cautious about privacy by keeping data collection to a minimum - focusing only on general category durations and avoiding any content or message logs (ICO, 2024; Livingstone and Blum-Ross, 2020).
It can be useful to evaluate sleep patterns and quality, by combining diaries with validated sleep questionnaires and actigraphy measures (Carter et al., (2016). Carefully regulated micro-experiments may also monitor light sensors or night-shift settings in studies cantered on circadian timing, to observe how they impact outcomes (Chang et al. (2015).
[bookmark: _Toc211529877]The Welsh WELS-R Adaptation.
Early communication and language development in children aged 2-4 are evaluated in Wales using national frameworks like the Wales Early Language Screening Review (WELS-R) and Talk With Me (Torfaen FIS, 2025). For studies conducted in Wales especially those that concentrate on early communication the WELS-R is a reliable and contextually appropriate instrument. It is intended for kids ages 0 to 5 and evaluates their environmental influences risk factors and communication skills. The Healthy Child Wales Programmes professionals use it extensively to help identify and support early developmental needs. In order to support the development of speech language and communication in all early childhood settings the Talk with Me framework offers direction and useful tactics. By combining WELS-R with observational data on caregiver-child interactions and parental reports regarding reading or talking routines researchers looking into the effects of technology on language development can differentiate between enrichment and displacement effects (Madigan et al. 2020; Hirsh-Pasek et al. 2015).

[bookmark: _Toc211529878]Questionnaires
Finding prevalence and examining correlations with factors like family dynamics, parental mediation and socioeconomic background still heavily relies on surveys. It is important to distinguish between screen time used for education and leisure between individual and group use and between uses right before bed. Surveys can also incorporate validated instruments such as the brief DES symptom checklist for eye strain and the Strengths and Difficulties Questionnaire for behavioral outcomes (Goodman 2001; Sheppard and Wolffsohn, 2018).

[bookmark: _Toc211529879]Surveys and Focus Groups
Qualitative approaches give another layer of understanding, helping to explain what numbers on their own can’t really show. Semi-structured interviews with parents and educators can provide insight into how families decide how much time to spend on screens, how they attempt to balance devices with homework or bedtime routines and what kinds of compromises they frequently make (Livingstone and Blum-Ross, 2020).

[bookmark: _Toc211529880]Observations
Observational methods are really useful for capturing real-time behaviour in classrooms and seeing how well technology is actually being used. Coders can use structured rubrics that adhere to the SAMR model and TPACK-based notes to link technology with content and teaching practice. They can use these tools to categorize various activities, into groups such as substitution augmentation modification or even redefinition (Mishra and Koehler 2006; Puentedura, 2009).

Researchers may also document posture angles, viewing distance, lighting and the frequency of student breaks, during ergonomic observations. This can assist schools in making minor adjustments to the layout of workstations or even in reminding students to take brief breaks (Thorburn et al., 2021; Sheppard and Wolffsohn, 2018). It is generally recommended that each session involve a minimum of two independent coders in order to increase the reliability of the results when examining consistency.
[bookmark: _Toc211529881]Trials and Small-Scale Actions
Stronger causal inference can be drawn from randomized experiments, but they must be acceptable to children and ethically sound. Research on sleep can benefit from short within-subject crossover designs.
For example, comparing two nights of reading printed books before bed with two nights of reading a tablet at standard brightness with actigraphy and sleep diaries as outcomes replicates laboratory results on melatonin suppression while maintaining ecological validity (Chang et al., 2015).
Through curriculum-aligned assessments and observational fidelity checks, class-level randomization can assess micro-interventions in schools such as structured tablet-supported feedback to improve learning or break-reminder prompts to lower DES (Sung, Chang and Liu, 2016; Hattie, 2009).
In order to guide sample sizes appropriately, power analyses should predict modest effects on well-being outcomes but moderate effects for focused learning interventions (Orben and Przybylski, 2019; Hattie, 2009).
[bookmark: _Toc211529882]Research on Implementation and Case Studies
Through case studies, one can delve deeply into a school’s 1:1 tablet program or a family’s implementation of an AAP-style media plan. The effects of implementation fidelity, leadership, professional development and equity can be examined by researchers using interviews document analysis, selective use analytics and observation (Livingstone and Blum-Ross, 2020; OECD, 2024).Though their generalizability may be limited, these studies are useful for developing hypotheses and formulating useful recommendations.
[bookmark: _Toc211529883]Analysis, Transparency, and Sampling
The goal of sampling according to UNICEF (2017) should be to represent the wide range of the child population giving particular attention to underrepresented or frequently overlooked groups. Children who live in households with inconsistent internet access or those with special education needs are examples of this. By including these perspectives the study’s findings become more fair and balanced and give a clearer picture of how different child demographics may be impacted by screens in real life.
When feasible, researchers should employ longitudinal designs to gain a deeper understanding of cause and effect. When considering variables that change over time, such as parental stress or school workload, cross-lagged panel models for example can be used to demonstrate whether early screen use predicts later sleep issues more strongly than the other way around (Madigan et al., 2019; Hale and Guan, 2015).

Pre-registering hypotheses, creating open analytic plans, and sharing de-identified data or code - when ethically allowed - are all good ways to strengthen credibility in this kind of research. These steps can help address ongoing concerns about transparency and reproducibility in psychology and digital media studies (Orben, 2020; Nosek et al., 2018).
[bookmark: _Toc211529884]Ethical Considerations

[bookmark: _Toc211529885]Moral Aspects
Principles of beneficence, justice, and respect for persons which were developed for educational settings by BERA and stated in the Belmont Report govern research involving minors (The Belmont Report, 2006; BERA, 2018).
University ethics committees or institutional review boards assess risk proportionality, particularly when gathering telemetry of any kind or interfering with sleep schedules. Protocols must be created by researchers with the child’s best interests in mind, minimizing risk and burden.
[bookmark: _Toc211529886]Assent, Safeguarding and Consent
To get parents’ and kids’ consent, simple information sheets that are appropriate for the child’s age and literacy level should be used. The materials should include information, about the kinds of data that will be collected, where they will be stored who will have access to them, and how long, they will be kept on file. Only aggregate time-in-category summaries, not message content or browsing history will be recorded, according to device descriptions that collect logs, in order to adhere to data minimization (ICO, 2024). The withdrawal process, should outline the precise method by which data will be erased, and participants must be free, to leave at any moment, without incurring any fees. Because discussions of online experiences, can reveal harm like bullying, exposure to violent or sexual content or persuasive design, that encourages compulsive use, researchers require a safeguarding protocol, with assigned leads, escalation pathways and training for interviewers and observers (BERA, 2018; Livingstone and Stoilova, 2021).

[bookmark: _Toc211529887]Digital Governance and Data Protection
The GDPR in the UK and EU mandates accountability, minimization, security, and a legitimate basis for processing. Legitimate interests or public tasks can serve as legal justifications for research conducted in schools; in cases where research is conducted outside of the purview of statutory education, express consent is frequently the most appropriate basis.
The UK Age-Appropriate Design Code establishes guidelines for privacy-by-default, geolocation off by default, and limitations on nudge tactics that promote prolonged engagement because children are a vulnerable group that deserves extra protection (ICO, 2024).
The Children’s Online Privacy Protection Act (COPPA) requires verified parental consent and also gives parents the right to review or delete their child’s data. This law may come into effect when research involves US-based online platforms, or when data from children under the age of 13 is handled or transferred across international borders (Federal Trade Commission, 2020)
All proposals involving telemetry, sensors, or large-scale data linkage should include a Data Protection Impact Assessment (DPIA).
[bookmark: _Toc211529888]Controlling Risk in Studies on Vision and Sleep
When conducting cross-over studies, researchers should refrain from depriving kids of sleep and instead concentrate on assisting families in creating healthy routines like adhering to regular sleep schedules and designating specific times before bed, when screens are not allowed (Carter et al., 2016; AAP, 2016).
Non-invasive techniques and observational coding are appropriate for studies on posture and vision, instead of making diagnostic claims the research team should refer the patient to optometry services, if screening reveals any persistent ocular symptoms (Sheppard and Wolffsohn, 2018).
If at all possible, schools should be given free ergonomic advice on how to improve lighting, encourage breaks, and change viewing distance.
[bookmark: _Toc211529889]Accessibility, Inclusivity and Equity
By offering loaner devices or even simple paper options, and by helping with travel costs or internet access when needed, researchers can make participation fairer and ease some of the worries linked to the digital divide. It’s also important to make sure that children with disabilities aren’t left out - research tools should follow accessibility standards, like using screen-reader-friendly formats, adjustable text sizes, and video captions (UNICEF, 2017; Manzoor and Vimarlund, 2018).
Whenever possible, subgroup findings should be reported in the analysis, so that important differences between groups aren’t lost or hidden behind broad averages (OECD, 2024; Ofcom, 2024).
[bookmark: _Toc211529890]Conflicts of Interest, Incentives and Distribution
Moderate and non-coercive incentives like small educational materials or school library vouchers are ideal. They shouldn’t reward high-risk behaviours differently (BERA, 2018). Firewalls are necessary if technology companies provide funding or in-kind support in order to prevent influence on study design analysis or reporting and all funding and potential conflicts must be disclosed. When sharing findings researchers should avoid exaggerating the findings or causing moral panic. It should be replaced by fair and balanced interpretations that take into account both the benefits and drawbacks along with helpful age-appropriate advice for teachers and families (Livingstone and Blum-Ross, 2020; AAP, 2016).
[bookmark: _Toc211529891]Credibility and Open Science
Flexible analyses and publication bias have contributed to the debates surrounding digital media and well-being. Building credibility and supporting long-term learning, both depend on open-science practices. Pre-registering studies using registered reports, when appropriate and sharing de-identified data or research materials-even when the findings are minor or non-significant—are some of the actions that fall under this category (Orben, 2020; Nosek et al., 2018). Nevertheless researchers must carefully strike a balance between maintaining privacy and being open particularly, when their work involves sensitive information about children.  A sensible way to do this is by sharing detailed codebooks or using synthetic datasets that let others repeat the research without putting any personal information at risk.
Conclusion

No one can say what constitutes the positive or negative screen time of use for children, aged between 2 to 4 years old, thus having increased development in their speech, language and cognitive learning.
Studies show that the content on the screen are what shows the effects more strongly. For example, and the time scale they are doing it for. When unsupervised this can delay language skills and communication with others. While when adult supervised this can improve communication and language skills in educational development.
Methodological studies show that detailed full observations, mixed methods and also using tools for example WELS-R which measures speech and language more positively and more accurate.
Ethically young children when studied must have consent, also make sure their safety is paramount, inclusivity which will protect their privacy and well-being using professional frameworks like BERA (2018) also GDPR (2018).
The use of digital technology should be used but understood and thought about, also used responsibly in the daily routine of a child’s development and educational setting
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