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Exploratory analysis of digital advancement and the decline in physical activity among early childhood learners

Abstract
The impact of digital innovations and television on children, remains controversial (Sauce et al. 2022). OECD (2023) claims that although digital advancement is paramount for academic success, it also poses extreme risks, especially for children who lack interpersonal skills, or suffer from family dysfunction or poverty. Unsettling connections have been recently discovered, between the development of digital technology and a decline in physical activity, increasing the risk of childhood obesity and diabetes (Nakshine et al. 2022). In light of the curriculum and foundation phase framework, a new strategy is required to preserve children's digital health and foster physical well-being, due to previous solutions having proven to be fraught with challenges and potential risks, as established by UCL (2020), Moallem (2023), Gorsuch (2022) and Simpson and Mazzeo (2017). The researcher proposes that a viable solution would be, to establish a dynamic school club that incorporates digital and physical activities, for children within the foundation phase, ages 3-7. To advance this solution, the researcher will utilise a mixed-method strategy. Questionnaires and surveys will initially be distributed, to determine interest and activity preferences, from all pertinent participants. A petition will then be conducted, to exhibit community support and secure government funding for the proposed club. An innovative club will be devised, to balance digital and physical collaboration, addressing the two key issues of enhancing academic success and combating the rise in diabetes and obesity (Rhee, 2020). Utilising such initiative, aims to develop a sustainable model that promotes children's overall well-being and academic growth, through meticulous planning and community involvement.

A Literature Review 
The influence of television and digital advancement, on the daily lives and development of young children, has been a significant area of study and debate for several decades (Lemish, 2022). In the first instance, having investigated the literature of the revised subject, the researcher has found that individuals who lack strong social ties to traditional processes in the physical world, may find the message of extremist groups appealing in the digital world, due to becoming radicalized through online content (Roderick and Smith, 2024 and The Government, 2023). To illustrate this point, one might refer to McNeil-Wilson and Triandafyllidou (2023), who allege that in order to gain access to practical resources such as housing or employment prospects, children who face poverty, family dysfunction, a lack of status and self-respect, negative experiences with the educational and social 

support systems, and complexity meeting their basic needs, may register online for a violent extremist group, that promotes anti-immigration or white supremacist ideologies.
Wang and Teng (2022) argues that encouraging children's digital health is fundamental to introducing them to technological advancement, with the development of digital health dependent on the maintenance of wellness, through appropriate technology use and screen time, promotion of online safety and recreational activities. Studies have revealed that the utilisation of technology in the classroom, can promote student learning, as digital platforms yield superior success over study without the use of technology (Wang and Teng 2022 and Aditya et al. 2022). However, according to a cross sectional study, conducted by Alotaibi et al. (2020), a significant correlation between low activity levels and high technology use was evident. Children who utilised their devices for five hours a week, were generally more physically active than children who utilised them for six hours and the possession of a device, was notably linked to increased usage of technology, and a greater risk of metabolic syndrome, type 2 diabetes mellitus, obesity in children, all-cause mortality, and experienced academic complexities (Alotaibi et al. 2020, Engberg et al. 2019 and Motamed-Gorji et al. 2019).
Thompson (2019) and Goi (2024) suggest, that according to Skinner's operant conditioning theory, learning occurs when an appropriate voluntary response to an environmental stimulus is reinforced, therefore asserts that childhood learners are conditioned into the use of technology. Teachers apply the principles of operant conditioning to both general classroom management and the support of students with special needs, for instance, one such teaching strategy is programmed instruction; the introduction of new subject content to students, through a graded series of controlled steps and related activities, which evolved and expanded in tandem with technological advancements (Halder and Saha, 2023). 
According to The University of Sydney (2023), in an effort to counteract children’s media consumption and sedentary lifestyle, The University of Sydney participated in the iEngage Programme, an ingenious strategy developed for adolescents, which utilises data from activity trackers and scientific evidence, to support heuristic learning through the assimilation of physical exertion and health promotion. The University of Sydney (2023) claims, that at the conclusion of the program, the participants' daily step total, increased by 30 percent predominantly, and each child's consistency in accomplishing at least 11,000 steps per day, increased from 35 to 48 percent, however, UCL (2021) and Moallem (2023) argues, that modernistic fitness trackers are equipped with sensors, including gyroscopes, acceleration transducers, and global navigation satellite systems, in order to accumulate a broad range of data, therefore, users may be exposed to privacy risks, including data breaches and cyber bullying. Furthermore, experts in mental health believe that eating disorder symptoms, can be heightened by fitness apps, as data tracking results in intransigent judgements concerning exercise, nutrition, and health, acquiring unwholesome psychological symptoms (Gorsuch, 2022 and Simpson and Mazzeo, 2017).


In accordance with Welsh Government (2018) and National Day Nurseries Association (2022, the Digital Competence Framework was implemented in all educational environments, which is a cross-curricular theme and seeks to deliver advanced digital skills to all childhood learners, in order for each child to develop into digitally competent, ambitious, innovative, and analytical thinkers. An equally important aspect is that the Welsh government is dedicated to the reinforcement of the health and welfare of adolescents, physical progression, development of fine motor skills, and optimism, which are strongly encouraged, by providing each child with opportunities, to promote balance, coordination, control, and depth perception (Senedd Cymru, 2019). However, Casey et al. (2016) points out, that while digital apps are advantageous for education, there is cause for concern, regarding the duration of time students require, to learn how to utilise digital platforms, resulting in a decrease in physical activity.
For the purpose of this assignment, the researcher proposes: establishing a dynamic club for foundation phase children, that combines an effort of both physical and digital activity, for the promotion of holistic student health and wellbeing. The proposal incorporates a meticulous research plan, inclusive of a survey to determine favoured activities, a questionnaire to ascertain interest, and a petition to obtain funding for the educational setting. This programme seeks to encourage, a sustainable lifestyle and comprehensive student engagement.

Methodological considerations
Zawacki-Richter et al. (2019) claims, that the term methodology refers to the systematic framework, utilised to conduct research, which encompasses a broad range of approaches, processes, and strategies, specifically tailored to meet the needs of each study, and delineates the investigative guidelines, encompassing the options of research prototypes, data gathering strategies, and analytical approaches. Furthermore, methodology promotes receptivity and consistency in academic pursuits, by supporting the plausibility and authenticity of research findings (Zawacki-Richter et al. 2019 and Pauwels and Mannay, 2020). 
According to Quinton and Reynolds (2018), we are coerced to reassess our methodological strategies, as civilization continues to rapidly evolve, due to digital advancements. Furthermore, there is a disconcerting decline in physical activity in the modern era, which modifies the dynamics of methodological research, in addition to social conduct (Bird, 2019). In this impermanent climate, Flick (2018) and Beisbart and Saam (2019) suggest, that theorists are gradually improving and broadening the capabilities of methodological frameworks, highlighting the significance of triangulation, in guaranteeing significance and durability. 
Mukherji and Albon (2018) alleges that triangulation acts as a safeguard against the limitations and biases, present in any singular methodological process and is typically defined, as the use of multiple methods, data sources, or theoretical perspectives to corroborate conclusions. Malamatidou (2018) and Egbert and Baker (2020) believe that theoretical triangulation, is based on the concepts of equality and rationality, and encourages researchers to adopt a comprehensive approach, by 

combining various theoretical frameworks and methodologies to enhance their comprehension of complex anomalies. Al-Worafi (2024) argues that research using mixed methods although useful, has limitations, for example, data coherence may be compromised by integration issues, utilising multiple methodologies becomes more complex, which increases the demands on time and resources, diverse skill sets are required of researchers, which may compromise team cohesiveness, biases in interpretation may materialise, which could affect the reliability of the results and there may be moral conundrums, with regard to participant load and data combination. Quilodran and Baikady, 2023) however, claims that triangulating data from several sources, allows researchers to reduce the probability of methodological prejudice.
Both qualitative and quantitative research methods are available, each with its own unique methodology (Brannen, (2016). According to Howitt (2019) and Oflazoglu (2017), qualitative approaches provide rich, contextual insights, by delving into the comprehension of phenomena through non-numerical data, such as observations or interviews. On the contrary, Tashakkori et al. (2020) maintains that quantitative approaches, are frequently utilized evaluations or investigations, which evaluate relationships and sequences, utilising numerical data and demographical analyses.
Sampling is a vital research technique, that is indispensable in producing inferences about a population (Latpate et al. 2021). The sample size, or quantity of observations or subject matter within a study, establishes the statistical strength and precision of the conclusions and affects how broadly applicable the results are (Verma and Verma, 2020). According to Arnab (2017), there are several types of sampling, each with unique advantages and disadvantages, such as convenience, stratified, and random sampling. In order to ensure quantifiable data and legitimate results in research endeavours, sampling strategy and size selection ought to be conducted meticulously (Arnab, 2017 and Shaikh et al. 2023).
For the purpose of this assignment, the researcher will conduct mixed methods of research, which is defined as, study that utilises both qualitative and quantitative methods, to triangulate conclusions by integrating data gathering, perception, and analysis from both approaches (Thomas et al. 2022 and Creamer, 2017)).
This study will firstly conduct a questionnaire, to obtain mainly quantitative data, identifying specific interests and providing precise guidance for curriculum development. Precise data collection on preferences, issues, and recommendations is made possible by such a method (Sibinga, 2017). However, Patten (2017) and Biffignandi and Bethlehem (2021) argues, that questionnaires possess certain restrictions, due to fixed-choice questions, challenges in delving deeper into motivations, and possible response bias, therefore, may only provide a limited amount of information. Bell and Waters (2018) suggest that more qualitative data may be obtained through alternative methods, such as interviews or focus group discussions, however, they may be resource-intensive and protracted. To ensure that demographics or various grade levels within the school are represented in the sample, a stratified random sample technique may be a more desirable approach (Dhivyadeepa, 2015). 


Extensive feedback is ascertained by a diverse sample, which would yield statistically significant results that are inclusive and manageable for analysis and evaluation (Reddy et al. 2018). However, the researcher would suggest obtaining feedback from all affected parties, teaching staff, parents, and foundation phase schoolchildren (age 3-7), as Eddy and Poehlmann (2019) point out, that each group has a distinct viewpoint that can enhance the planning process. The researcher would also advise, to distribute the questionnaire to a broad spectrum of audiences, to guarantee a representative sample, and consider requesting at least one hundred participants from each group, determined by the magnitude of the school community, to ensure that there is adequate data for analysis and decision-making. This maintains a balance between practicality and resources and guarantees extensive insights (Eichhorn, 2022). 
According to Dudley (2020), large-audience questionnaires have intrinsic limitations, such as, conclusions may be prejudiced by response bias, if respondents were dishonest or had misconceptions, validity may be compromised by low response rates, individuals who are not familiar with complex questions, may answer inaccurately and disparities in language and culture may result in comprehension complexity. In general, thoughtful design and evaluation of such challenges, are crucial for questionnaire potency (Luhanga and Harbaugh, 2021). 
Earl-Slater (2018) claims that the Hawthorne effect is defined as, individuals altering their deportment, when they are fully cognisant that they are being observed. In a related manner, according to Pohl (2017), the Halo effect is the result of one positive attribute influencing how other traits are perceived, and that participants may modify their responses on a questionnaire, to conform to expectations (Hawthorne), or an overall favourable bias toward one element may cause ratings to be inflated (Halo). Data distortion impedes the validity of the research, therefore, in order to ensure that accurate insights are obtained from questionnaire responses in empirical studies, researchers counteract by guaranteeing anonymity, significantly reducing observer presence, or utilising a variety of methodologies to mitigate unconscious bias (Leavy, 2022). 
Clark et al. (2021) asserts, that in essence, although questionnaires provide an analytical approach to obtain data efficiently, it is fundamental that they are utilised in conjunction with additional methods, to accurately capture the requirements and preferences of students.   
Secondly, a survey will be conducted, combining, and integrating both quantitative and qualitative data, this will provide invaluable insights, into each child's preferences and enable program designers to create tailored experiences that resonate with their aspirations, fostering morale and productivity (Merriam and Grenier, (2019). Kara (2022) suggests that while qualitative data can reveal the underlying motivations and preferences guiding each child’s decisions, quantitative data can provide statistical acumen into the popularity of multiple activities. A representative sample of the school population, comprising foundation phase students from various academic results, socioeconomic statuses, and genders would be quintessential for the survey (Cowles and Nelson, 2015). According to Aityan (2022), one way to guarantee equitable representation, would be to utilise a stratified random sampling approach. 

Depending on the school's resources and the participants' preferences, the survey could potentially be distributed in person or electronically. A sample size of several hundred to a few thousand foundation phase students, would conventionally be sufficient, to yield statistically significant conclusions, whilst providing manageability for analysis. 
Wilson (2021) points out that utilising an electronic student survey, to determine the preponderance of popular activities for a dynamic club, has various advantages and disadvantages, for example, it effectively accumulates quantitative data from a substantial sample size, providing statistical insights into favoured activities, yet in a qualitative sense, it encourages nuanced feedback that reveals fundamental proclivity and recommendations. However, results could lead to misrepresentation, due to students without internet access being disregarded, or individuals who are less likely to participate online (Wilson, 2021). Morukian (2022) suggests that one method to guarantee student participation, irrespective of internet accessibility, is to distribute surveys in person, promoting inclusivity by designating specific time slots for students, to utilise school devices and secure survey completion, as well as ensuring that paper-based surveys are made accessible to individuals, who are incapable of accessing digital platforms, to further guarantee equitable engagement. 
The researcher proposes for such a strategy to be utilised, as it encourages thorough data gathering, ensures accurate representation of all students and by conducting a variety of survey distribution strategies, academic establishments address the digital barriers, while maintaining the integrity and equality of their research studies. 
Hatch (2022) believes that while surveys provide a broad perspective, focus groups and interviews offer a more in-depth focus, on predilections and motivations. However, Das et al. (2018) argues that online surveys continue to be obtainable, economical, and time-efficient, which makes them a pragmatic option for gathering preliminary data in a variety of student populations.
Finally, funding requests from the community, highlighted on a petition will be created and submitted, which will strengthen the school's position and increase the probability of obtaining funding, which is crucial for the educational setting, to provide engaging learning opportunities and help impoverished students. 
According to Gelber (2020), compared to alternative research approaches, these methods promote inclusion and participation, equipping relevant parties to actively shape their learning environment, and foster a sense of empowerment and democratic accountability, which will inevitably result in more efficient, sustainable outcomes. 
Quantitatively, a petition exhibits widespread public support, indicating plausible club involvement and influence, yet qualitatively, it conveys the exuberance of the community and provides data concerning perceptions and motivating factors (Perdana et al. 2023). Incorporating pupils, guardians, employees, and external agencies, broadens viewpoints and enhances the collection of data, however, Perdana et al. (2023) and Babeck and Weber (2023) also point out that limitations include, substandard representativeness, or possible bias. To ensure inclusivity, the researcher proposes that the petition will be conducted both online and in - person. 

While offline approaches reach individuals without access to electronic media, digital platforms will engage a broader audience. 
Change.org (2023) suggests, that a petition is significantly more potent to decision-makers, as it substantially quantifies support, as opposed to alternative methods, such as surveys or focus groups and encourages advocacy and community participation, both of which are indispensable for educational developments. Furthermore, according to Gause (2022), owing to a petitions usability, extensive audience, and persuasive potential, makes it a convincing option, to secure financial support for the envisaged school club.

Ethical considerations
Each research participant will be treated with the highest level of dignity, equitableness, and dignity throughout the study, in compliance with the British Education Research Association's (BERA) guidelines (BERA, 2024). In accordance with Acas (2023) and the Discrimination and Equality Act 2010, the fundamental principles of the researcher’s methodology are the respect for individual’s rights, regardless of their age, gender, sexual orientation, ethnicity, citizenship, cultural distinctiveness, religion, or disability and to establish an inclusive and enabling environment, where each representative is respected and valued. By utilising this strategy, the researcher strives to mitigate risks of prejudice and discrimination, promote collaboration, transparency, and trust, while ensuring that the study's conclusions, accurately represent the diverse viewpoints and experiences of all concerned parties. In consonance with Unicef (2019) (Articles 12 and 13 of the UNCRC), every child is entitled to express their opinions, emotions, and desires and it is imperative that these perspectives be given considerable thought and respect,  as children are guaranteed the freedom of speech, to openly express their views and suggestions, this right fosters an environment where they feel heard and respected, which is essential for their growth as individuals, self-esteem and creates a society that is inclusive and comprehensive.
According to The Government (2018) and UKRI (2024), securing informed consent from participants, is a crucial component of ethical research practices. The researcher proposes that the distribution of questionnaires to 100 individuals from each group (staff members, parents, and foundation phase students), and the dispersal of surveys to several hundred to a few thousand foundation phase students, is an adequate sample size. Prior to the start of any study, consent to undertake research will be obtained from the school headteacher, who will also be fully briefed on the study and procedures being utilised. All potential participants will receive an email, with a comprehensive questionnaire and survey, explaining the objective of said research and the measures involved. In addition, participants will receive assurances that their responses will remain confidential and anonymous, protecting their right to privacy and guaranteeing that they feel comfortable sharing their viewpoints. They will also be reminded of their right to withdraw, and without repercussions. This ensures that participants are made fully aware of the implications of their involvement and can make an informed decision, whether to participate or not (UK Statistics Authority, 2022). 

To mitigate the risk of disciplinary action to the researcher and educational setting, a consent form will be distributed along with the questionnaire and survey, to all foundation phase parents or legal guardians, to obtain their permission for their child or children to participate in the study, as well an agreement to participate from the child or children. In agreement with the Department of Education (2022) (Children Act 1989), a study involving children in the foundation phase, aged 3-7, requires consent from each parent or legal guardian and is legally mandatory, for any child under the age of 16. In addition to maintaining ethical standards, this procedure builds trust between the families of participants and researchers (Social Research Association, 2021).
In accordance with Local Government (2018) (GDPR 2018), in order to enhance data protection and privacy for individuals, the General Data Protection Regulation (GDPR) 2018 is a crucial piece of legislation. The GDPR stipulates that the processing of personal data, be performed so in a way that upholds procedural fairness, and according to this principle, data gathering must only take place for strictly delineated, lawful, and explicit purposes, to prevent misuse or uncertainty regarding its intended use.
To endorse confidentiality, and follow data protection principles (The Government, 2020) (Data Protection Act 2018) and Local Government (2018) (GDPR 2018), data collection will only be attainable to the researcher, stored on a coded University device, protected by robust data safeguarding measures, and retained only for as long as necessary. This ensures that participants' sensitive data remains protected, inaccessible to unapproved individuals and is accordant with the UWTSD Research Data Management Policy (2022). School electronic devices must have appropriate monitoring and filtering provisions in place, as this fosters a safe digital environment that is crucial for their education and wellness, by safeguarding each child from inappropriate content and online threats.
In conclusion, researchers maintain ethical standards and promote trust and legitimacy in the process of research, by placing precedence on participant consent, anonymity, and data security. All staff members participating in the study must be current with the safeguarding legislation and possess a valid DBS check, to ensure all participants' safety and protection. The Upholding of such policies and monitoring of staff compliance will guarantee sustained safety and adherence to ethical and legal requirements.
Accessibility and inclusivity must be prioritised in a school petition for foundation phase students, in order to assure that each child, regardless of ability, can participate in the study. According to Dragoo (2017), The Individuals with Disabilities Education Act (IDEA) commands that all educational settings provide equal opportunities for children with disabilities. Therefore, the researcher proposes, that the questionnaire, survey, and petition should be designed to comply with such legal requirements, ensuring they are comprehensible and accessible by all students. 
The researcher also proposes, to create an inclusive questionnaire, survey and petition that utilises simple, uncomplicated language, that is visually structured to assist comprehension. Students with dyslexia or alternative learning disabilities could 


perhaps benefit from significantly larger, readable fonts and visual elements like icons and images. The questionnaire, survey and petition should also be accessible in a variety of formats, including electronic versions that screen readers are able to read out loud. 
The researcher will initially distribute a questionnaire and survey, to gauge the number of participants engrossed in a dynamic educational club, that combines both digital and physical activity and to engage interest. This strategy will aid to obtain insightful information and comprehend the demand, so that a petition can then be circulated, to secure funding for the club based on survey results. As well as highlighting the necessity for funding, to successfully launch and maintain this innovative club and ensure that it serves the interests and needs of the students, the petition will exhibit the community's support towards the club. 
In addition to the questionnaire and survey, consent will be obtained beforehand, from parents or legal guardians, to acquire permission for child participation with regards to the circulated petition, in accordance with the Children Act 1989. 
To conclude, in order to conduct the study, the researcher proposes utilising the mosaic approach, which is defined as, mixed-methods research involving children that acknowledges individuals as active participants, rather than passive subjects, by incorporating a range of techniques, to acquire the perspectives of children (Clark, 2017). By actively involving each child in the questionnaire, survey and petition, participatory research enhances the Mosaic approach. Brown and Perkins (2019) believe that aside from valuing their opinions and insights, this methodology challenges the established power dynamics in study and empowers individuals. Children's distinct perspectives are highlighted through their involvement in the study's design, data collection, and conclusion interpretation, resulting in findings that are more authentic and reflective of their personal experiences, and consider the needs and aspirations of each individual (Lambert, 2019). Ngulube (2021) argues that employing a mixed-methods approach, is exorbitant and prolonged. However, Mertens (2023) maintains that mixed-methods research integrates paradigms, allowing for both deductive and inductive analysis, and as a result, permits researchers to integrate theory development and hypothesis testing into a single study.
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