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 Review of literature on how social media affects cognitive development in adolescents 

According to Arnett (1999), adolescence is a time of change and challenge, and is normally known as the ‘storm and stress’ stage. Areas such as intelligence, emotion, memory, and processing are all affected by these changes (Byrnes, 2006). Risk taking behaviours are more prevalent within the adolescent stages, and it is also a time when adolescents become more sexually aware (Hashmi, 2013; Vannucci et al., 2020). A key area of change and development is cognition, where there are studies showing that brain function in different areas can be affected by the choices we make (Byrnes, 2006). At around the same time adolescents become more engaged with social media, and some studies have shown that there are positive and negative outcomes associated with adolescent cognitive development (Kokoc, 2021; Beyens et al., 2020; Alloway et al., 2013)
[bookmark: _Hlk152246760]This literature review examines how social media affects cognitive development in adolescents. It focuses on the concept of cognitive development and the 4 stages of Piaget’s (2000) theory. Next, the review considers if identity is influenced by social media and whether cognitive abilities are affected by the amount of time adolescents spend on social media. Finally, it examines if adolescents can multitask while using social media and whether there is a gender difference. The literature review concludes that although there is diverse understanding around social media use and cognitive development, further studies are needed on its impact.

Huang (2021) discusses how psychologists have been influenced by researchers’ Jean Piaget and Lev Vygotsky’s theories around cognitive development, and how they both had similar approaches, with their findings helping psychologists further understand children's development. Cognition is what helps us with learning, memory, language, and reasoning (Huang, 2021). Piaget’s cognitive development theory had four stages for children, including sensorimotor (learning through their senses and motor activities), preoperational (using mental representations to form ideas), concrete operational (being able to problem solve), and the last is the formal operational stage (where children can think of real situations even if they have not happened yet) (Babakr & Kakamad, 2019). However, adolescents' development is complex due to fundamental biological and cognitive developmental processes, and the environmental impact the adolescent experiences, also new theories on gene-environmental interplay which can influence behaviour (Bell, 2006; Knafo & Jaffee 2013). Erikson (1994) describes identity as having a self-image and knowing how to keep it in all social interactions and recognizing that there are certain values that are held among individuals that adolescents find they desire, or question. 
[bookmark: _Hlk151803477]Bryant (2018) discovered adolescents are beginning to find their own identity and explore their environment more to understand who they are as an individual. They also noted that many changes are happening at once within adolescence, such as those changes concerning cognitive, physical, and social development. When adolescents reach this age, they begin to find their own identity on who they are, and what they like (Sebre & Miltuze 2021). During adolescence there are many influences that can have an impact on cognitive development, and social media is one that is easily accessible by anyone, even children (Bryant, 2018). Moreover, they note that this interaction shows increasing numbers of adolescents are spending time using technology and social media, and this impacts other important areas, like studying for tests or doing homework. Furthermore, this can affect the work they produce for school, which in turn can have a dramatic negative effect on academic achievement (Bryant, 2018). 
This has raised concerns around how much social media has influenced adolescents’ identity, as many compare themselves to others online to want to fit in to that perceived reality (Lee 2014). Adolescents seem to compare themselves to models online, as these are portrayed as what people look like with having perfect skin and having no body disfigurements (Irving, 2008; Vandenbosch & Eggermont, 2016). When that is not the case in real life, this is then contributing to adolescents’ identity development (Sebre & Miltuze 2021). Another study by Elsayed (2021), showed a negative impact among adolescents regarding social identity. It found that out of 3836 adolescents in secondary school, they appeared to attach more value to their online social identity, than their real-life identity. They also found with the responses that the adolescents did not show much interest in having a normal real life, as they had become more entwined with electronics, and this is reflected in the new generation, with them perceiving more achievement online than in real life. They also found postponement in adolescents as they could not come up with a clear idea on what they wanted in life, and they had a fear of going forward to reach their goals due to taking on responsibility in life. Adolescents' responses suggested that they preferred to wait for others weather that being friends or society which highlighted dispersion within the study (Elsayed 2021).
However, studies have also shown that social media has had some positive impact on cognitive skills. According to Alloway et al. (2013), using social media such as Facebook (FB) had positive effects on cognitive abilities. The study measured adolescents’ cognitive abilities by using a standardised test (Wechsler Individual Achievement Tests). They also tested their working memory and verbal abilities. The results showed those who declared using FB for more than a year had a significantly better outcome when tested on working memory, verbal ability, and spelling, compared to those who spent less than a year on FB. This showed that those who had FB for over a year acquired information by reading statuses that people had posted on the platform, and this had greatly improved their knowledge. However, further studies should see if using FB longer than a year continues to have a positive impact on these cognitive abilities. As stated in the study, the results could have been impacted due to losing participants and because of examinations being taken around the time the study took place (Alloway et al., 2013). Similar Marker & Apple, (2018) found that using social media that was related to school had positive academic success.
During the development of life multitasking, psychologists have become concerned about the use of media with the new generation of digital natives as they warn how it can be harmful (Aagaard 2019). Common Sense Media (2015 cited in Stieger & Wunderl, 2022) discovered that adolescents found it challenging to multitask when using social media alongside doing other activities. Similarly, Kokoc (2021) found that multitasking between social media and academic work meant that adolescents did not perform to their highest potential standards. Kokoc’s (2021) qualitative study consisted of three scales, these being- the Multitasking with Social Media (MSM scale), Attention Control Dimension of self-regulation (ACD scale), and Academic Performance Score (GPA). Their findings showed that students who had a higher interaction with social media, while doing academic work/homework, resulted in lower attention and poorer grades. This led to attention span being affected by social media. According to Chen et al. (2022), interesting results were found regarding social media (TikTok) and its effects on attention. Their study consisted of forty-four university students (22 each male/female) who were given a preliminary questionnaire, including a short-form video addiction scale (SFVAS) and an attention self-report scale (ASRS scale). They also used eye tracking metrics to see if there was any individual effect to participants’ attention while getting them to watch a TikTok reel. These videos lasted around 30 seconds - 5 minutes each and showed that those who scored low on SFVAS were found to be more interested in videos they enjoyed, which showed higher attention. However, those who lost interest and scored high on the SFVAS were shown to have lower attention. The study concluded that there was a negative effect on concentration and attention for those participants who had an addiction trait to watching short videos. It also showed they were more likely to be distracted compared to those who showed less addiction to watching short videos. Further research should be carried out using eye tracking on younger adolescents, as those in this study were older, being aged 19-24. There seems to be a lack of research using eye tracking for attention around short-form video use in adolescents. However, further research has been done on the impact Short-Term Video (STV) has on cognitive dissonance and emotions. Feng, Li & Zhao (2022) found that STV can impact cognition, as their study concluded that when the user knew they had an addiction to STV they were found to feel uncomfortable both cognitively and emotionally. This caused cognitive dissonance and, because participants were emotionally invested with STV, their emotions rapidly changed between happy, sad, angry, and frustrated throughout the experience, and this is why they found it difficult to control their emotions from the STV to then being able to focus on something else (Feng, Li & Zhao, 2022). 
Another vital part of cognitive development is memory; this helps with recall of information and is crucial for remembering important everyday tasks. Baddeley (1992) explains that working memory is when information is processed firstly into short-term memory, before deciding whether it should remain in short-term or be transferred to long-term memory. A study carried out by Sparrow et al. (2011) wanted to see if Google search had effects on memory. Participants were given trivia answers, which they had to recall later. The first group were told Google did not have the answers and the second group were told that the answers were on Google. The study found that those who believed they could not get the answers from searching on Google had better recall than those who believed the answers were on Google. Those who thought the answers could not be looked up on Google put more effort into remembering, whereas those who believed the answers were on Google did not put much effort into remembering. This put the information into their short-term memory, which was then forgotten about, as it was perceived as irrelevant. This shows how having access to Google to look up information does not allow the brain to code the information internally and it is more easily forgotten.
Another key area focusses on gender where it has been found that there are gender differences when adolescents engage with social media. There is evidence showing that adolescent boys use social media more for entertainment and communication, compared to girls who use it for information and educational purposes (Ali et al., 2021). According to Sina et al. (2023), females reacted differently when exposed to social media for a long period of time. They did a cross-sectional study that exploits data from the I.Family study undertaken between 2013-2014, which was conducted across 9 countries. This large-scale study covered ages from 8-18 years old, and, due to the brain not being fully developed in children and adolescents, they found that internet-based media could be causing stress, which is also known as digital stress. They also found that longer exposure to media showed a higher rate of being impulsive; this was found to be more prevalent among females than the male participants. 
There is also research showing how social media can affect self-esteem, and according to Yang et al., (2020) social media influenced body image in female adolescents. Their research showed that adolescent girls were vulnerable when exposed to social media, as it had a negative effect on their outlook with regards to body image. Similarly, Pop et al.’s (2022) study on self-esteem showed a gender difference when exposed to social media. Their study concluded that men felt a lot happier in themselves and had better mental health than women. However, they did not find a difference on body-esteem between genders, only on self-esteem, and the longer the participants spent on Snapchat it was found that the females had higher levels of self-esteem compared to males. 

In conclusion, this literature review examined how social media affects cognitive development in adolescents. It focused on the concept of cognitive development and looked at Piaget’s theory of development (2000). It was discovered that there are 4 key stages that children go through before reaching adolescence, and this helps with understanding how children develop cognitively, as they transition into adolescence. 
Next, the review considered the ways identity is influenced by social media and whether cognitive abilities are affected by the amount of time adolescents spend on social media. It was found that interactions with social media create complex outcomes in terms of cognition and identity. It was found that, depending on how much time was spent on different social media platforms and what adolescents were exposed to, resulted in different outcomes. There were also clear gender differences, for example, females were more influenced than males, although males were still affected, just not to the extent that females were. 
However, there were positive effects on cognitive abilities too, particularly from spending time on Facebook, such as improved memory, verbal ability, and spelling, also knowledge greatly improved. Regarding self-esteem, there were positive outcomes as those who spent time on Snap Chat had higher self-esteem, however there were gender difference as this was seen to be more prevalent in female adolescents than males. 
Finally, the literature review examined whether adolescents were able to effectively multitask while using social media and whether there were any gender differences. The research showed that adolescents could become addicted to using social media and this had an impact on their academic performance in school. It also showed how using social media takes the focus away from doing important tasks like homework or studying. When recording the adolescent attention span on social media videos it was clear it affected the adolescents' grades, furthermore, social media had influenced adolescents’ identity, as many compared themselves to others online to want to fit in to that reality, this appeared to then contribute to adolescents’ identity development. 
Finally, social media has become increasingly popular among adolescents over the years and this literature review found that although there is diverse understanding around social media use and its links to cognitive development, further studies are still needed to examine the impact it is having on adolescents’ cognitive development in the wider context. Also a lot of the research was about social identity rather than self-identity.
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