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Abstract 
The handwriting habit, once a fundamental skill nurtured through early education, is gradually eroding among Generation Z, 
largely due to pervasive gadget usage and digital communication practices. This research survey investigates the multifaceted 
impacts of this shift, examining both the cognitive, academic, and emotional dimensions of handwriting decline and the broader 
implications of digital dominance in communication. Through a structured questionnaire administered across a representative 
sample of Gen Z students (aged 15–25), we assess handwriting frequency, preferences for digital vs. analog tools, and awareness 
of the consequences of reduced handwriting practice. The study also evaluates the role of mobile devices, tablets, and laptops 
in academic and non-academic writing tasks, alongside patterns of notetaking and creative expression. Pros identified include 
increased typing speed, ease of digital editing, cloud storage, and accessibility tools that support learning. However, the cons 
are significant: diminished fine motor skills, loss of personal expression, reduced memory retention linked with handwritten 
notes, and concerns about spelling and syntactic accuracy due to auto-correct reliance. 
Further, the concerns raised by educators and psychologists include the long-term cognitive implications, such as weaker neural 
connectivity associated with idea retention, and declining attention spans due to fragmented digital multitasking. Alarmingly, 
some respondents showed poor signature consistency and discomfort with pen-and-paper exams—highlighting a deeper cultural 
shift. This survey concludes by calling for balanced digital-literacy policies that encourage handwriting as a complementary 
skill rather than an obsolete one. Recommendations include integrating stylus-based notetaking, reintroducing journaling 
exercises, and exploring handwriting-based assessments to maintain cognitive engagement in a tech-heavy educational 
landscape. 
Keywords: Handwriting Decline, Gen Z, Gadget Addiction, Digital Communication, Typing vs Writing, Cognitive Skills, 
Education Technology, Memory Retention. 
 
INTRODUCTION 
The act of handwriting, once regarded as a cornerstone of literacy and cognitive development, is witnessing a 
marked decline in the digital age—particularly among Generation Z (born between 1997 and 2012). With the 
proliferation of smartphones, tablets, laptops, and other digital devices, handwriting has increasingly taken a 
backseat to typing, texting, and voice-to-text communication. While technological advancements have enhanced 
efficiency and convenience, they have also unintentionally led to the erosion of traditional writing habits. 
Several studies over the past decade have shown that the physical act of writing by hand is deeply connected with 
cognitive functions such as memory consolidation, creative expression, and fine motor development. The process 
of forming letters and words on paper requires more neural engagement than typing, making handwriting a 
valuable tool for learning and comprehension. However, in today’s fast-paced, screen-driven society, Gen Z often 
prefers the speed and ease of digital tools over pen and paper—both in academic settings and in everyday life [1]. 
The COVID-19 pandemic accelerated this shift further, as remote learning and online assignments replaced 
traditional classroom activities. Notetaking apps, digital whiteboards, and online assessments became the norm, 
leaving little room for handwriting practices. As a result, many young individuals report discomfort with 
handwritten exams, poor signature consistency, and even declining spelling and sentence construction skills due 
to reliance on auto-correction and predictive text features. 
This research seeks to explore the implications of this trend through a comprehensive survey of Gen Z students 
and young adults. It aims to understand the frequency and context in which handwriting is still practiced, the 
factors contributing to its decline, and the perceived pros and cons of this transition from analog to digital 
expression. Moreover, this study delves into the concerns voiced by educators, psychologists, and parents about 
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the long-term impacts of reduced handwriting skills on academic performance, cognitive development, and 
personal identity[2]. 
By shedding light on this cultural and educational transformation, the study aims to stimulate informed 
discussions on how handwriting can be preserved—not as a nostalgic relic, but as a complementary and enriching 
cognitive skill in the digital era[3]. Figure 1 presents an infographic timeline that highlights the evolution of the 
research focus. 
 
Literature Review 

Table 1 Summary of Key Literature on Handwriting and Digital Shift 
Author(s) Year Study Focus Key Findings Relevance to Study 

James & 
Engelhardt 

2012 
Cognitive development 
through handwriting 

Handwriting activates brain 
regions linked to language 
and memory in early 
learners [4] 

Shows importance of 
handwriting in 
cognitive skills 

Longcamp et 
al. 

2005 
Handwriting vs typing in 
children 

Handwriting improved 
letter recognition and 
reading fluency[5] 

Highlights cognitive 
benefits of manual 
writing 

Prensky, M. 2001 “Digital Natives” theory 
Gen Z are native users of 
technology with different 
learning habits[6] 

Supports idea of tech-
first behaviors in Gen Z 

Mueller & 
Oppenheimer 

2014 
Note-taking: handwriting 
vs laptop 

Handwriting enhanced 
conceptual understanding 
and recall; typing led to 
shallow processing [7] 

Directly supports 
cognitive loss due to 
digital preference 

Mangen & 
Velmans 

2019 
Emotional and reflective 
benefits of handwriting 

Handwriting promotes 
mindfulness, creativity, and 
emotional processing[8] 

Emphasizes 
psychological impact of 
handwriting loss 

Kiewra, K. 2017 
Learning through digital 
tools 

Digital note-taking aids 
speed and accessibility, but 
risks passive learning[9] 

Reflects trade-offs 
between efficiency and 
depth 

NCERT 
(India) 

2022 
Impact of online learning 
on handwriting skills 

Post-COVID, handwriting 
stamina and legibility 
declined among school 
students[10] 

Shows recent national 
trend relevant to Indian 
Gen Z 

Common 
Core (U.S.) 

2010s 
Educational standards 
and handwriting 

Cursive and handwriting 
instruction removed from 
several curricula[11] 

Illustrates institutional 
shift away from 
handwriting 

Smoker et al. 2009 
Texting and language 
skills 

Excessive texting linked with 
poor grammar and reduced 
writing quality[12] 

Demonstrates linguistic 
risks of gadget overuse 

Berninger & 
Richards 

2011 
Writing development in 
children 

Handwriting contributes 
uniquely to brain 
development and writing 
fluency[13] 

Reinforces handwriting 
as irreplaceable 
cognitive activity 

 
The relationship between handwriting and cognitive development has been a subject of scholarly interest for 
decades. Numerous studies underscore that handwriting is more than a mechanical act—it is a complex 
psychomotor skill that engages memory, language, and motor coordination (James & Engelhardt, 2012). 
Research by Longcamp et al. (2005) demonstrated that children who practiced writing by hand showed stronger 
recognition of letters and improved reading fluency compared to those who used keyboards. These findings 
underscore the value of handwriting in early education and language acquisition[14-17]. 
However, with the digital revolution, the use of handwriting has significantly decreased, especially among the 
younger, tech-native generation. Gen Z, raised in a screen-saturated environment, often defaults to typing or 
voice-based interactions over manual writing. Prensky (2001) famously coined the term “digital natives” to 
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describe this generation’s innate affinity for technology, suggesting that their learning preferences and cognitive 
engagement differ markedly from previous generations[18]. 
Recent studies have begun exploring the consequences of this shift. Mueller and Oppenheimer (2014) found 
that students who took notes by hand performed better in conceptual understanding and memory recall than 
those who used laptops. This was attributed to the deeper processing involved in summarizing and encoding 
information manually. Conversely, digital note-taking, while faster, often leads to verbatim transcription without 
meaningful engagement[19]. 
The cognitive and emotional aspects of handwriting have also been emphasized in research. Writing by hand has 
been linked to enhanced creativity, emotional expression, and mindfulness (Mangen & Velmans, 2019). 
Journaling and reflective writing, for instance, have therapeutic benefits that are not fully replicated by typing or 
voice-to-text inputs. 
Yet, the adoption of technology has its undeniable advantages. Digital tools offer speed, searchability, ease of 
editing, and accessibility features that benefit diverse learners (Kiewra, 2017). Educational environments 
increasingly promote digital fluency, often at the expense of traditional skills. In some cases, national curricula 
have even deprioritized cursive or handwriting instruction (e.g., Common Core standards in the U.S.)[20-22]. 
In India and other densely populated nations with rapidly expanding digital infrastructure, similar trends are 
emerging. A 2022 NCERT survey noted a decline in handwriting practice among schoolchildren during 
pandemic-induced online learning, with many students reporting decreased handwriting stamina and legibility. 
Table 1 summarizes the literature review key findings. 
At the same time, concerns are rising. Educators observe that students struggle with handwritten examinations, 
lack confidence in their own signatures, and exhibit lower retention rates of information when typing notes. 
These observations are echoed in global literature, pointing to a growing need to balance digital adoption with 
foundational cognitive practices like handwriting[23-24]. 
Thus, existing literature highlights a dual narrative—while digital tools empower learners with speed and 
convenience, they may also inadvertently displace critical manual skills. This study aims to build upon this 
discourse by surveying Gen Z individuals to evaluate the depth of handwriting disengagement, perceived trade-
offs, and possible pathways for integrated learning. 
 
Problem Statement 
In the era of rapid technological advancement, Generation Z—those born between the late 1990s and early 
2010s—has grown up immersed in a digital ecosystem where smartphones, tablets, and laptops dominate 
communication, learning, and creative expression. As a consequence, the traditional practice of handwriting is 
experiencing a significant decline. Academic institutions, while increasingly embracing digital tools for efficiency 
and accessibility, are witnessing a simultaneous reduction in students’ handwriting fluency, legibility, and 
endurance. 
Despite the clear benefits of digital technology, emerging evidence suggests that the fading habit of handwriting 
may have unintended cognitive, educational, and emotional repercussions. Numerous studies link handwriting 
with improved memory retention, motor coordination, language acquisition, and emotional well-being—areas 
that are now potentially compromised by gadget addiction and digital overdependence. 
Yet, there is a noticeable lack of comprehensive data focused specifically on how Gen Z perceives handwriting in 
the digital age, what role it still plays in their academic and personal lives, and what cognitive trade-offs may be 
occurring. Moreover, educational policies in many countries have de-emphasized handwriting instruction 
without fully assessing the long-term consequences. 
This research aims to bridge this knowledge gap by exploring the extent, perception, and implications of 
handwriting decline among Gen Z due to excessive digital device use. The problem is not just the loss of a manual 
skill, but a broader concern over how this shift may impact cognitive development, academic performance, 
cultural literacy, and identity formation in the future. 
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Fig.1. Infographic Timeline 

 
METHODOLOGY 
This section outlines the systematic approach followed to design, implement, and evaluate the proposed survey. 
 
A. Research Design 
This study adopts a descriptive and analytical survey-based research design to investigate the decline in 
handwriting skills among Generation Z, with a specific focus on the influence of gadget dependency. Both 
quantitative and qualitative methods were used to capture the frequency of handwriting usage, underlying 
perceptions, and the broader academic and cognitive implications. 
 
B. Population and Sampling 
• Target Population: Generation Z individuals (ages 15 to 25), primarily students in high school, undergraduate, 
and postgraduate programs. 
• Sampling Technique: Stratified random sampling was employed to ensure diversity in academic level, location 
(urban vs rural), and discipline. 
• Sample Size: A total of 500 participants were surveyed across multiple institutions in India and select 
participants from international academic forums for comparative insight. 
C. Data Collection Tool 
•  Instrument: A structured online questionnaire developed using Google Forms and validated through a pilot 
study. 
•  Sections Included: 
• Demographic information 
• Frequency and purpose of handwriting 
• Preferred mode of writing (digital vs manual) 
• Academic and emotional associations with handwriting 
• Perceptions of handwriting’s relevance 
• Impact of gadgets on handwriting practice 
•  Type of Questions: 
• Multiple choice 
• Likert scale (5-point: Strongly agree to Strongly disagree) 
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• Open-ended for qualitative insights 
 
D. Data Collection Procedure 
The data collection process involved disseminating the survey link through multiple channels, including email, 
social media platforms, and academic portals. Participants were clearly informed about the academic purpose of 
the study and assured of both anonymity and confidentiality. The survey remained open for a duration of four 
weeks to allow adequate time for responses. 
 
E. Data Analysis 
Quantitative data were analyzed using Microsoft Excel and SPSS. Descriptive statistics, including mean, standard 
deviation, and percentages, were computed to summarize the data. Chi-square tests were employed to examine 
potential relationships between gadget usage and handwriting frequency, while cross-tabulation was used to 
explore variations across demographic variables. In addition, qualitative responses from open-ended questions 
were thematically coded to identify recurring patterns related to emotional and academic perceptions of 
handwriting. 
 
F. Algorithm 
Algorithm Analyze_Handwriting_Survey_Data 
Input: RawSurveyResponses (CSV or JSON format) 
Output: StatisticalSummary, Graphs, ThematicInsights 
Begin 
Step 1: Load Survey Data 
Load RawSurveyResponses into DataFrame DF 
Step 2: Data Preprocessing 
For each record in DF: 
If any required field is empty: 
Remove record 
Normalize responses (e.g., Yes/No → 1/0) 
Convert Likert scale values to numeric format 
Encode categorical variables 
Step 3: Descriptive Analysis 
Calculate: 
- Mean and standard deviation for quantitative responses 
- Frequency distribution of handwriting vs digital preference 
- Percentage of students using handwriting regularly 
Step 4: Correlation & Relationship Analysis 
For each pair of variables: 
If both variables are categorical: 
Perform Chi-Square Test 
Else if one is numerical and the other categorical: 
Perform ANOVA or t-Test 
Store p-values and significance 
Step 5: Open-ended Response Analysis (Qualitative) 
Initialize List: Themes = [] 
For each open-ended answer: 
Tokenize text 
Remove stop words 
Identify keywords (e.g., memory, emotion, exams, stress) 
Assign response to most relevant theme 
Update frequency of each theme 
Step 6: Visualization 
Generate: 
- Bar graphs of handwriting vs typing preferences 
- Pie chart of handwriting frequency categories 
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- Word cloud of open-ended keywords 
- Correlation heatmap for variable relationships 
Step 7: Result Compilation 
Summarize findings: 
- Handwriting decline trends 
- Influence of gadget use 
- Cognitive and emotional impacts 
- Perceived advantages and disadvantages 
Export results as report or visualization set 
End 
 
G. Limitations 
The study has several limitations. Firstly, it relies on self-reported data, which may be subject to bias or 
inaccuracies in memory recall. Secondly, although the sample includes participants from diverse backgrounds, it 
does not comprehensively represent all regions or socioeconomic groups. Lastly, the cross-sectional design of the 
survey limits the ability to assess the longitudinal effects of handwriting decline over time. 
 
RESULTS AND ANALYSIS 
The survey responses from 500 participants aged 15–25 years were collected and analyzed to assess the frequency 
of handwriting, preference for digital tools, and the cognitive, academic, and emotional implications of 
handwriting decline. 
Demographic Overview 
A summary of the participants' demographic characteristics is presented in Table 2, providing an overview of 
variables such as age, gender, educational background, and geographic distribution. 

Table 2 Respondent Breakdown 
Parameter Value 
Total Participants 500 
Age Range 15–25 years 
Gender Distribution 54% Female, 45% Male, 1% Others 
Educational Level 60% UG, 30% PG, 10% High School 
Region Distribution 68% Urban, 32% Rural 

 
Frequency of Handwriting Use 

Table 3 Respondent Breakdown 
Response Category Percentage of Respondents 
Daily handwriting 22% 
Few times a week 34% 
Occasionally 26% 
Rarely or never 18% 

 
Table 3 presents the frequency of handwriting use among respondents. While 22% reported engaging in 
handwriting daily and 34% a few times a week, a notable 26% indicated occasional use, and 18% stated they 
rarely or never write by hand. This indicates that a combined 44% of participants use handwriting infrequently 
or not at all, suggesting a substantial shift away from traditional handwriting practices in favor of digital 
communication. 
When asked about their preferred mode of writing, a majority of respondents (65%) indicated a preference for 
typing over handwriting. In contrast, only 20% expressed a clear preference for handwriting, while the remaining 
15% reported using both methods interchangeably. These findings reflect a strong inclination toward digital 
tools, underscoring the growing dominance of technology in everyday writing tasks. It is inferred that a clear 
preference for digital tools for notetaking, assignments, and communication was preferred by Gen z. 
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Impact of Gadget Usage on Handwriting 
Table 4 Gen Z Self Analysis 

Statement Agree (%) 
"I feel my handwriting has worsened due to gadget overuse" 71% 
"I struggle with longer handwritten exams or assignments" 63% 
"I rely heavily on auto-correct/spell check while typing" 84% 
"I remember less when I type compared to when I write by hand" 58% 
"I am confident in using digital tools but not confident in handwriting" 67% 

 
Table 4 presents the self-perceptions of Gen Z participants regarding the impact of gadget usage on their 
handwriting and related cognitive skills. A significant 71% of respondents acknowledged that their handwriting 
has deteriorated due to excessive gadget use. Furthermore, 63% reported difficulties in completing longer 
handwritten exams or assignments, indicating a decline in handwriting stamina and comfort. An even higher 
percentage (84%) admitted to relying heavily on auto-correct and spell-check features while typing, suggesting a 
reduced engagement with spelling and language mechanics. Notably, 58% felt they remembered less when typing 
as compared to writing by hand, reinforcing existing research that handwriting supports better memory retention. 
Additionally, 67% expressed confidence in using digital tools but lacked similar confidence in their handwriting 
abilities. Collectively, these findings highlight a clear trend: frequent use of digital devices is perceived to 
negatively affect both the quality of handwriting and cognitive processes associated with manual writing. 
Academic Performance Insights 
Despite the widespread use of digital tools, handwriting continues to show a positive association with academic 
outcomes. Students who took handwritten notes reported better exam retention (63%) compared to those who 
relied solely on digital note-taking (47%). Additionally, students who regularly practiced handwriting indicated 
slightly higher average self-reported GPA scores (7.8/10) than their digital-only counterparts (7.1/10). These 
findings suggest that handwriting may still play a valuable role in enhancing cognitive engagement and academic 
performance. 
Emotional and Psychological Connections 
Open-ended responses revealed meaningful emotional and psychological associations with handwriting among 
Gen Z participants. Thematic analysis showed that 42% of respondents viewed handwriting as therapeutic, often 
linking it to stress relief and personal expression. Another 36% felt that writing by hand improved their focus 
and attention span, particularly during learning or reflective activities. For 29%, handwriting evoked a sense of 
nostalgia, reminding them of earlier educational experiences or personal journaling habits. However, 25% of 
participants perceived handwriting as irrelevant in today’s digital age, reflecting a shift in priorities and habits. 
One participant aptly summarized this contrast, stating, “I feel calmer when journaling by hand, but I rarely get the 
time now due to all my work being online.” These insights illustrate the complex interplay between emotional well-
being and evolving writing practices in a technology-driven environment. 

 
Fig.2. Frequency of Handwriting Practice among Gen Z 

Fig. 2 illustrates the frequency of handwriting practice among Gen Z, clearly indicating a declining trend. Fig. 3. 
Comparison of preferred writing modes among Gen Z, highlighting a strong inclination toward typing over 
handwriting. 
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Fig.3. Preferred writing mode 

 
Fig. 4. Survey responses reflecting Generation Z's perceptions regarding the significance of handwriting. 

 
Fig.4. Perceptions about handwriting 

 
Fig. 5. Correlation matrix illustrating the interrelationships among screen time, handwriting practice, academic 
performance (GPA), and retention score. Further Fig. 6. Exhibits the comparison of cognitive and emotional 
responses elicited by typing and handwriting activities. There is a measurable decline in handwriting usage among 
Gen Z, particularly in urban and technologically exposed environments. A majority of students report that their 
handwriting skills have worsened due to prolonged use of digital devices. While digital tools offer undeniable 
convenience, they are also perceived to diminish memory retention and the depth of learning. Despite being 
increasingly overshadowed by the efficiency of technology, handwriting continues to carry significant emotional 
and cognitive value. 



International Journal of Environmental Sciences   
ISSN: 2229-7359 
 Vol. 11 No. 20s, 2025  
https://www.theaspd.com/ijes.php  
 

3578 

 
Fig.5. Perceptions about handwriting 

 

 
Fig.6. Cognitive & Emotional Attributes 

 
CONCLUSION 
This study has illuminated a growing concern in modern education and cognitive development: the decline of 
handwriting skills among Generation Z, driven largely by excessive dependence on digital devices. The survey 
findings clearly indicate that while digital tools offer speed, convenience, and functionality, they are also 
contributing to diminished handwriting frequency, reduced memory retention, and a weakening of fine motor 
skills. 
A majority of respondents reported using handwriting infrequently, with many linking this decline to increased 
screen time. Moreover, the results show a strong correlation between digital typing habits and challenges in 
longhand writing tasks such as exams and note-taking. Despite the shift, a significant portion of participants still 
associate handwriting with emotional depth, focus, creativity, and personalized expression—signifying its 
continued relevance. 
Thus, while digital tools are indispensable in the modern world, handwriting remains a crucial complementary 
skill. Its cognitive and emotional benefits must not be overlooked in the pursuit of efficiency. 
 
Recommendations 
Based on the findings of this study, the following recommendations are proposed: 
1. Hybrid Writing Pedagogy 
Reintroduce handwriting exercises alongside digital assignments in school and college curricula to foster balanced 
development. 
2. Stylus-Based Digital Platforms 
Promote the use of stylus and handwriting-enabled apps (e.g., Notability, OneNote) that simulate manual writing 
in digital environments. 
3. Journaling and Reflective Writing 
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Encourage students to keep handwritten journals or diaries as a means to improve expression, focus, and 
emotional well-being. 
4. Signature Literacy and Identity Formation 
Conduct workshops on signature writing and personal identity formation through written expression—especially 
for legal and formal documentation skills. 
5. Awareness Campaigns on Cognitive Impact 
Educate students and educators on the cognitive science behind handwriting benefits, such as memory retention 
and neural engagement. 
Future Scope 
This research opens avenues for further exploration in several areas: 
1. Longitudinal Studies 
Future research could track handwriting decline and its effects over multiple years, evaluating impacts on 
academic performance and neural development. 
2. Cross-Cultural Comparisons 
Expanding the study across multiple countries could reveal regional differences in handwriting practices and 
digital adoption rates. 
3. Neuroscientific Investigations 
Collaborations with cognitive scientists can help assess brain activity differences between handwriting and typing 
through EEG/fMRI-based studies. 
4. Intervention Programs 
Designing and testing handwriting-focused interventions to restore or sustain handwriting habits could yield data 
on academic and emotional improvement. 
5. Policy-Level Recommendations 
Insights from this research could inform curriculum design and national education policies concerning digital 
literacy and traditional skills integration. 
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