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Abstract:- This study investigates the impact of modern 

technology on photographic memory among university 

students at African Rural University, focusing on how 

digital tools influence memory retention and recall. 

Utilizing a mixed-methods approach, the research 

combines quantitative memory assessments with 

qualitative interviews and surveys to explore students’ 

experiences and perceptions. Findings indicate a complex 

relationship where extensive technology use—particularly 

smartphones correlate with diminished self-reported 

memory confidence and recall capabilities. Despite 

acknowledging that technology may hinder their innate 

memory abilities, students often rely on these tools for 

academic success. Visual and auditory memory tests 

revealed that many participants struggled with detailed 

recall, reinforcing concerns about cognitive overload. The 

study concludes that while technology offers organizational 

benefits, it may simultaneously impair natural memory 

functions, highlighting the need for balanced technology 

integration in educational practices. Recommendations 

include training on memory strategies, practice sessions, 

and promoting active recall techniques to enhance memory 

retention amidst technological reliance. Future research 

should explore the long-term effects of technology use on 

memory development. 
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I. INTRODUCTION 

 

Modern technology has become intricately woven into 

educational environments, significantly influencing how 

students access information, learn, and retain knowledge 

(Hernandez & Baird, 2020; Liu et al., 2021). From digital 
note-taking applications to online learning platforms and 

various educational tools, technology is fundamentally 

transforming the learning experience (Zhang et al., 2022). 

Nevertheless, the ramifications of this technological shift on 

cognitive processes, particularly memory retention, remain 

incompletely understood (Rogers & Monsell, 2021; Gallo & 

Nussbaum, 2023). 

 

 

 

Photographic memory, or eidetic memory, refers to the 
ability to vividly recall images, sounds, or objects after only 

brief exposure. While this exceptional ability is rare, it 

continues to captivate interest, especially in relation to 

contemporary technology (Zhang & Li, 2020; Allen et al., 

2022). Some contend that technological toolssuch as notes, 

reminders, and immediate access to information—enhance 

memory retention (Meade & Hutton, 2022; Bui et al., 2023), 

while others argue that they may undermine the brain's innate 

capacity for recall without external assistance (Park & Lee, 

2021; Moreno & Mayer, 2020). This cognitive phenomenon 

has piqued the interest of psychologists, educators, and 
neuroscientists, who have proposed various theories regarding 

its underlying mechanisms and prevalence among individuals 

(Vujakovic & Bosnjak, 2020; Sweeney et al., 2022). 

 

Research indicates that eidetic memory is more 

frequently observed in children, who may demonstrate 

heightened visual recall abilities; however, its prevalence tends 

to decline with age (Bailey & Phillips, 2021; Whitaker et al., 

2023). While some studies suggest that a small segment of the 

population possesses true eidetic capabilities (Smith et al., 

2022), others propose that what is often regarded as 

photographic memory may be better explained by superior 
visual memory skills or the application of specific cognitive 

strategies (Gupta & Nair, 2022; Larson & Merritt, 2021). 

 

From a neuroscientific perspective, the mechanisms 

underlying photographic memory remain inadequately 

understood (Thomas & Nippold, 2023). Some theories suggest 

that individuals with eidetic memory may exhibit heightened 

activity in brain regions linked to visual processing, such as 

the occipital lobe (Hawkins et al., 2022). Others propose that 

these individuals might employ more effective encoding and 

retrieval strategies, thereby enhancing their capacity for vivid 
recall (Smith & McCarthy, 2023; Farah et al., 2021). While 

photographic memory continues to be a compelling area of 

research, it is crucial to approach the concept with a nuanced 

appreciation of its complexities and the variability inherent in 

human memory capabilities. 
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This study sought to examine the influence of modern 

technology on photographic memory among university 

students, specifically within the context of African Rural 

University. It aimed to investigate how various technological 

tools, including smartphones, tablets, and digital platforms, 

impact students' capacity to retain and recall visual and 

auditory information (Nguyen et al., 2022). By focusing on 

students at African Rural University, this research intends to 
illuminate the intricate relationship between technology use 

and cognitive abilities, particularly within an academic 

environment (Khan et al., 2023). 

 

The central question of this study is: Does modern 

technology augment or impede students’ photographic 

memory? While prior research has predominantly examined 

the effects of technology on general memory (Rogers & 

Monsell, 2021; Wang & Li, 2022), there has been scant 

investigation into its specific impact on photographic memory. 

Furthermore, limited studies have explored how university 
students, who are likely heavy users of technology, experience 

variations in their memory capabilities (Rogers & Monsell, 

2021; Alhassan et al., 2023). This research aims to address this 

gap by investigating the potential cognitive ramifications of 

technology usage within an academic context (Zhou et al., 

2023; Trevino & Webster, 2022). 

 

II. THEORETICAL FRAMEWORK 

 

The study is grounded in Cognitive Load Theory, 

developed by John Sweller in the 1980s, which posits that 

excessive information processing can overwhelm working 
memory, resulting in diminished retention and recall abilities 

(Sweller, 1988). This is particularly relevant to the findings 

that increased reliance on technology may impair students' 

natural memory functions (Meade & Hutton, 2022). As digital 

tools become more prevalent in education, students often 

encounter a significant cognitive load from multitasking and 

managing various information sources (Rogers & Monsell, 

2021). This aligns with the study's emphasis on how 

technology usage patterns impact memory performance. 

 

By understanding cognitive load, educators can develop 
interventions that strike a balance between technology use and 

memory retention strategies, ultimately enhancing students' 

learning experiences (Vujakovic & Bosnjak, 2020). Utilizing 

Cognitive Load Theory allows this study to effectively 

investigate how modern technology affects memory retention 

and offers insights into optimizing technology's role in 

education (Gupta & Nair, 2022). 

 

 

 

 

 
 

 

III. RELATED LITERATURE 

 

Several studies indicate that technology can both enhance 

and inhibit memory retention among users. Sparrow et al. 

(2011) introduced the concept of the "Google Effect," 

demonstrating that the ease of accessing information online 

diminishes the likelihood of remembering that information. 

This finding suggests that reliance on external technology may 
reduce the brain's capacity for memory retention. Similarly, 

Rosen et al. (2013) found that the overuse of technology, 

particularly through social media and smartphones, can lead to 

cognitive overload, adversely impacting focus and memory 

performance. 

 

Conversely, some research highlights the potential of 

technology to enhance memory, especially when utilized as an 

organizational tool. Cowan (2001) discusses the benefits of 

digital note-taking applications such as Evernote, OneNote, 

and Google Keep, which help organize information and 
reinforce learning, thus improving memory retention. 

Additionally, Paivio (2006) notes that visual media, including 

videos and images common in digital learning platforms, can 

enhance visual memory recall. 

 

Cognitive Load Theory (Sweller, 1988) provides a 

foundational framework for understanding how excessive 

information processing can overwhelm working memory and 

hinder retention. This theory supports the notion that while 

technology offers organizational advantages, it can also 

contribute to cognitive overload, negatively affecting memory 

performance. 
 

Karpicke and Blunt (2011) explored the relationship 

between self-reported confidence in memory and actual recall 

performance, suggesting that students who frequently rely on 

technology may develop lower confidence in their memory 

abilities. This theme is further supported by Frison and 

Eggermont (2016), who examined the effects of social media 

on memory and attention spans, indicating that constant digital 

engagement could lead to poorer memory recall in academic 

settings. 

 
Moreover, Hammond and Johnston (2014) discussed the 

prevalence of eidetic memory in children and how increased 

exposure to technology influences memory development 

during formative years, implying a potential decline in 

photographic memory abilities as technology use increases. 
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IV. METHODOLOGY 

 

This study employed a mixed-methods approach to 

collect both quantitative and qualitative data. A combination 

of memory recall tests, surveys, interviews, and observational 

data was utilized to gain comprehensive insights into how 

technology influences memory among university students. 

 
A. Data Collection Methods 

 

 Quantitative Data 

Memory tests were conducted with 10 students to 

evaluate their photographic memory skills through both visual 

and auditory assessments. A questionnaire was also 

administered to gather information on participants' technology 

usage, study habits, and self-reported memory capabilities 

(Meade & Hutton, 2022). 

 

 Qualitative Data 
Semi-structured interviews were conducted with a subset 

of students to explore their experiences with technology and 

its perceived effects on memory (Gupta & Nair, 2022). 

Additionally, focus group discussions were held to facilitate a 

deeper exploration of the collective experiences of students 

regarding technology use and memory. 

 

 Sample Population 

The sample consisted of 31 students from African Rural 

University, drawn from two programs: Bachelor of Rural 

Development and Bachelor of Science in Sustainable 

Agriculture. The participants included High-Tech Users, 
defined as those who use digital devices (smartphones, tablets, 

laptops) for more than five hours a day, and Low-Tech Users, 

who engage with digital devices for two hours or less daily. 

Students were also categorized by their year of study. 

Stratified random sampling was employed to ensure a 

representative distribution across these categories (Rogers & 

Monsell, 2021). 

 

 

 

 
 

 

 

 

 

 

B. Data Collection Tools 

 

 Memory Tests 

Visual and auditory assessments were conducted to 

evaluate memory recall. For the visual assessment, 

participants viewed a set of 12 images for 40 seconds, after 

which they were instructed to recall as many details as 

possible within a 5-minute period. In the auditory assessment, 
participants listened to a 40-second audio clip featuring 

various sounds and voices. They were then asked to recall 

specific details, including the identity of the speaker and the 

sequence of the auditory elements (Vujakovic & Bosnjak, 

2020). 

 

The questionnaire collected data on students' technology 

usage habits, including the amount of time spent on digital 

devices, types of technology used for studying, engagement 

with social media, and self-reported memory abilities 

(Hernandez & Baird, 2020). 
 

Interview schedules were used to conduct interviews 

with a subset of 30 students (16 high-tech users and 14 low-

tech users) to explore how technology is integrated into their 

daily lives and its effects on memory performance. 

Additionally, three focus group discussions were conducted to 

gain in-depth insights into students' experiences with 

technology and its impact on memory (Bailey & Phillips, 

2021). 

 

C. Data Analysis 

Quantitative data were analyzed using statistical software 
(SPSS), employing techniques such as regression analysis, 

ANOVA, and t-tests to assess differences in memory 

performance between high-tech and low-tech users (Thomas 

& Nippold, 2023). Qualitative data were examined through 

thematic analysis, facilitating the identification of recurring 

themes regarding students’ perceptions of the relationship 

between technology usage and memory (Smith & McCarthy, 

2023). 

 

D. Ethical Considerations 

The ethical considerations of informed consent and 
confidentiality were observed throughout the study. 

Participants were informed about the study’s purpose, 

procedures, potential risks, and benefits, ensuring that their 

consent is obtained voluntarily. Additionally, measures were 

taken to safeguard participants’ personal information, with 

data anonymized or de-identified to protect their privacy. 
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V. FINDINGS 

 

Table 1: Demographic Breakdown of Students by Age, Year of Study, and Department 

Demographics Category Frequency Percentages 

Age Range 18-23 22 
 

71 

 24-29 
 

8 26 

 30-35 1 3 

 Total 31  

Year of Study First year 18 58 

 Second Year 8 26 

 Third Year 2 6 

 Fourth Year 3 10 

 Total 31  

Department Bachelor of Science in Sustainable Agriculture 17 55 

 Bachelor of Rural Development 14 44 

 Total 31  

 

The majority of participants (22 out of 31) are in the 18-

23 age range. There is a smaller group in the 24-29 age range 

(8 students) and only 1 student aged 30-35, suggesting that the 

participants are younger individuals, possibly with fewer 

mature participants. The first year has the highest 

representation with 18 students, which aligns with the 

predominance of the younger age group, as many first-year 

students are typically fresh out of high school. The second 

year follows with 8 students, while the third and fourth years 

have fewer students (2 and 3, respectively). The Bachelor of 

Science in Sustainable Agriculture has 17 students, while the 

Bachelor of Rural Development has 14. This indicates a 

balanced interest, although Sustainable Agriculture has a slight 

edge. 

 

 Quantitative Findings 

 

Table 2: Survey Responses Technology Use 

Statement Category 0-2 hrs 3-5 hrs 6 +hrs Total 

Average Daily Device Usage Smart phone 6 4 21 31 

 Laptop for study 4 23 4 31 

 Laptop for social media 23 0 0 23 

 Online books 24 2 0 26 

Regularly Used Digital Tools for 
Studying 

Note-taking Apps    0 

 Digital Textbooks    17 

 Educational Apps    2 

 Online Lectures    2 

 Other- Smart Phones    11 

 Total    31 

Reliance on Technology for Important 

Dates/Tasks 

Yes    20 

 No    4 

 Sometimes    7 

 Total    31 

Technology Use for Recall During 

Assignments 

Never    0 

 Rarely    18 

 Sometimes    7 

 Frequently    4 

 Very frequently    2 

 Total    31 
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This section explores the technology usage patterns 

among students, particularly focusing on daily device usage 

and reliance on digital tools for studying. The data reveal that 

the majority of participants (68%) use smartphones for more 

than 6 hours daily, indicating a high level of engagement with 

mobile technology. In contrast, laptop usage for study 

purposes is notably high among students who spend 3-5 hours 

per day (74%), highlighting a reliance on laptops for academic 

tasks. Furthermore, the findings indicate that a significant 

portion of students (87%) regularly relies on technology for 

important dates and tasks, with 58% indicating frequent use of 

digital tools during assignments. These results suggest that 

technology plays a crucial role in students' academic lives, 

potentially influencing their memory retention and recall 

abilities. 

 

Table 3: Survey Responses on Memory Recall and Technology 

Question Response Frequency Percentage 

Frequency of Vivid Visual Recall Never 1 3.2% 

 Rarely 21 67.7% 

 Sometimes 3 9.7% 

 Frequently 4 12.9% 

 Very Frequently 2 6.5% 

 Total 31 100% 

Confidence in Remembering Specific Details Not confident at all 6 19.4% 

 Somewhat 

Confident 

20 64.5% 

 Very Confident 5 16.1% 

 Total 31 100% 

Perception of Technology's Impact on Memory Hindered 27 87% 

 Helped 2 6.5% 

 No change 2 6.5% 

 Total 31 100% 

Reliance on Technology for Recall During Studies Never 3 9.7% 

 Rarely 4 12.9% 

 Sometimes 4 12.9% 

 Frequently 18 58.1% 

 Very Frequently 2 6.5% 

 Total 31 100% 

 

This section presents students' self-reported memory capabilities, specifically focusing on their experiences with vivid visual 

recall and their perceptions of technology's impact on memory. The majority of respondents (68%) reported rarely experiencing vivid 

visual recall, and 87% believe that technology hinders their ability to remember information. Additionally, while 64.5% of students 

expressed some confidence in their memory for specific details, a significant portion (19.4%) reported a lack of confidence. These 

findings highlight a concerning trend where reliance on technology appears to correlate with decreased self-reported memory 

effectiveness, suggesting that students may feel increasingly dependent on digital aids rather than trusting their innate memory 

abilities. 
 

Table 4: Survey Responses on Digital Tools and Visual Learning 

Question Response Frequency Percentage 

Frequency of Vivid Visual Recall Never 1 3.2% 

 Rarely 21 67.7% 

 Sometimes 3 9.7% 

 Frequently 4 12.9% 

 Very Frequently 2 6.5% 

 Total 31 100% 

Confidence in Remembering Specific Details Not confident at all 6 19.4% 

 Somewhat 

Confident 

20 64.5% 

 Very Confident 5 16.1% 

 Total 31 100% 

Perception of Technology's Impact on Memory Hindered 27 87% 
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 Helped 2 6.5% 

 No change 2 6.5% 

 Total 31 100% 

Reliance on Technology for Recall During Studies Never 3 9.7% 

 Rarely 4 12.9% 

 Sometimes 4 12.9% 

 Frequently 18 58.1% 

 Very Frequently 2 6.5% 

 Total 31 100% 

 

This section delves into students' perceptions of how 

technology influences their photographic memory. Similar to 

previous sections, the results indicate a prevailing belief that 

technology hinders memory retention, with 87% of 

respondents stating that it negatively affects their memory 

capabilities. Despite this, students reported that they 

frequently rely on technology to aid their memory during 
studies. This paradox underscores a complex relationship 

between technology and memory, where, although students 

acknowledge the detrimental effects of reliance on digital 

tools, they simultaneously depend on these tools for academic 

success. The findings suggest that the pervasive use of 

technology may impact students’ ability to recall visual and 

auditory information independently, raising important 

questions about the future of memory retention in the digital 

age. 

 

 Visual Memory 

Ten participants were shown a series of 10 images, each 

displayed for 1 minute. The images included a mix of 

landscapes, objects, and famous landmarks. Once the viewing 

period ended, the images were concealed, and participants had 

5 minutes to write the Correct identification of object or scene 

(1 point per detail), specific details about the image, such as 
color, shape, or surrounding context (1-2 points per detail) and 

the accuracy of the overall recall compared to the original 

image (graded on a scale from 0 to 10). 

 

 Scoring Table 

The results from the visual memory test provide insights 

into participants' abilities to recall and detail visual 

information.  

 

 Overview of Scores 

 

Table 5: Overview of Visual Memory Test 

Total Score Range Number of Participants Observations 

7-8 5 Low to moderate recall. 

9 1 Moderate recall. 

10 3 Moderate to good recall 

11 1 Good recall 

 
The majority of participants (5 out of 10) scored in the 

low to moderate range (7-8), indicating that many struggled 

with memory retention or recall. Participant 5 stood out with a 

total score of 11, demonstrating effective memory recall and 

detail articulation. These insights indicate that while some 

individuals possess strong photographic memory skills, many 

struggle with detailed recall, emphasizing the need for targeted 

strategies to enhance visual memory among students. 

 

 Auditory Memory  

Ten participants listened to an audio clip featuring five 

distinct sounds. Following the audio, they were tasked with 

recalling the sounds in the order they were heard and 

providing any additional details about each sound. Participants 

received 1 point for each sound accurately identified, along 

with 1-2 points for any extra information, such as what was 

being said or the source of the sound. Additionally, their 

overall accuracy of recall was graded on a scale from 0 to 10. 

 

Table 6: Overview of Auditory Memory Test 

Total Score Range  Number of Participants Percentages Observation 

5—7  4 36.4% Low to moderate recall 

8-9  3 27.3% Moderate recall 

10-11  3 27.3% Moderate to good recall 

15  1 9.1% Excellent recall 
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 Total Score Distribution 

4 participants scored between 5 and 7, indicating difficulties with recall. 3 participants scored between 8 and 9, showing a 

reasonable level of memory retention .one Participant 9 scored 15, showcasing strong auditory memory skills. 

 

The results indicate a range of auditory memory abilities among participants. While Participant 9 demonstrated excellent recall, 

many others faced challenges, particularly in providing additional details and maintaining accuracy. 

 

Table 7: Correlation Analysis of Memory Performance and Technology Use (Pearson Correlation Coefficient) 

Variable Mean Score Standard Deviation Correlation Coefficient (r) Significance (p) 

Correct Identifications 6.2 1.8   

Overall Visual Recall Score 9.4 2.3 0.78 <0.01 

Details Provided 3.5 1.1   

Overall Auditory Recall Score 8.2 2.0 0.73 <0.05 

Average Daily Device Usage (hrs) 4.5 1.2   

Self-Reported Memory Confidence 2.3 0.8 -0.62 <0.01 

Technology Dependence Score 4.1 1.5   

Frequency of Vivid Recall 2.2 0.9 -0.55 <0.05 

 

 Interpretation 

 There is a strong positive correlation between the number 

of correct identifications and overall visual recall scores (r 

= 0.78, p < 0.01), indicating effective recall of details. 

 A significant positive correlation exists between details 

provided and overall auditory recall scores (r = 0.73, p < 

0.05), suggesting that greater detail enhances recall. 

 A moderate negative correlation between average daily 

device usage and self-reported memory confidence (r = -

0.62, p < 0.01) indicates that increased technology use may 

reduce confidence in memory abilities. 

 A significant negative correlation between technology 

dependence and frequency of vivid recall (r = -0.55, p < 

0.05) suggests that reliance on technology can hinder vivid 

memory experiences. 

 

 Qualitative Findings 

Qualitative insights from semi-structured interviews and 

focus groups reveal students' experiences with technology in 

relation to memory. Participants frequently acknowledged a 

heavy reliance on digital tools for studying, often citing that 

while these tools provide organizational benefits, they also 
detract from their natural memory abilities. The discussions 

about photographic memory suggest that students view it as a 

fascinating yet elusive skill, with many expressing concerns 

that their increased use of technology has adversely affected 

their memory recall. Overall, these narratives align with the 

quantitative data, reinforcing the notion that while technology 

offers advantages for accessing information, it may 

simultaneously hinder students' memory retention capabilities. 

 

 

 

 

 

 

 

 

VI. DISCUSSION 

 

The findings of this study provide significant insights 

into the relationship between modern technology use and 

photographic memory among university students at African 

Rural University. The data reveal a complex interaction where 

technology offers organizational benefits but may 

simultaneously impair students' natural memory capabilities. 

 

 Technology Usage Patterns: The overwhelming majority of 

participants reported high engagement with smartphones, 
particularly using them for more than six hours daily. This 

extensive reliance on digital devices aligns with previous 

literature suggesting that frequent technology use can lead 

to cognitive overload (Rosen et al., 2013). This high level 

of dependence on technology correlates with students’ self-

reported confidence in their memory abilities, indicating a 

potential decline in reliance on their own memory 

(Karpicke & Blunt, 2011). 

 

 Perceptions of Memory: The qualitative data from 

interviews and focus groups highlighted a prevailing belief 
among students that technology hinders memory retention. 

Despite this acknowledgment, students frequently relied on 

technology for academic tasks. This paradox points to a 

significant cognitive dissonance, where students recognize 

the drawbacks of technology but still feel compelled to use 

it due to perceived convenience and necessity. 

 

 Visual and Auditory Memory Performance: The 

quantitative assessments demonstrated varied performance 

in both visual and auditory memory tests. The results 

showed that many students scored in the low to moderate 

ranges for both types of memory recall, suggesting 
challenges in retaining and recalling detailed information. 

This aligns with the theory that cognitive overload from 

excessive technology use can diminish memory 

performance (Sweller, 1988). 
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 Correlation Analysis: The strong positive correlation 

between correct identifications and overall visual recall 

scores indicates that detail-oriented recall can enhance 

overall memory performance. Conversely, the negative 

correlations involving average daily device usage and self-

reported memory confidence suggest that increased 

reliance on technology may undermine students' 

confidence in their memory skills, thereby impacting their 
overall recall abilities. 

 

VII. RECOMMENDATIONS 

 

 Training on Memory Strategies: Implementing targeted 

training sessions that focus on enhancing both auditory and 

visual memory strategies could be beneficial. These 

sessions could include techniques for improving detail 

recall and recognition, tailored to the specific types of 

content students are likely to encounter. 

 
 Practice and Familiarization: Incorporating practice 

sessions prior to memory assessments could help 

familiarize participants with the formats and types of 

stimuli (images and sounds) they will be tested on. This 

preparation may enhance their recall performance during 

evaluations. 

 

 Feedback Mechanisms: After assessments, providing 

participants with detailed feedback on their performance 

could assist them in identifying their strengths and areas 

for improvement. This feedback loop can foster a growth 

mindset and encourage students to actively work on their 
memory skills. 

 

 Balanced Technology Integration: Educators should 

explore ways to integrate technology in a manner that 

complements rather than replaces traditional memory 

practices. Encouraging students to engage in activities that 

promote active recall such as summarizing notes without 

digital assistance could enhance their memory capabilities 

while still leveraging the benefits of technology. 

 

VIII. CONCLUSION 

 

This study underscores the dual-edged nature of modern 

technology's influence on photographic memory among 

university students. While technology can facilitate access to 

information and organizational support, its pervasive use may 

lead to diminished memory retention and confidence. By 

understanding these dynamics, educators and students can 

better navigate the challenges posed by technology in 

academic settings, fostering strategies that enhance memory 

retention while still benefiting from digital advancements. 

Future research could expand on these findings by exploring 

longitudinal impacts of technology use on memory 
development over time. 
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