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Introduction

The rapid advancement of digital technologies has significantly transformed the lifestyle
and learning environment of modern children. Gadgets such as smartphones, tablets,
laptops, and computers have become essential tools in daily communication, entertainment,
and education. For school-age students, digital devices are not only sources of information
but also primary platforms for academic tasks, social interaction, and recreational activities.
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While technological progress offers numerous educational advantages, concerns have
increasingly emerged regarding the intensity of gadget use and its potential impact on
children’s development. Cognitive development, which includes processes such as attention,
memory, problem-solving, and executive functioning, plays a crucial role in academic
achievement and overall intellectual growth. Excessive exposure to digital devices may alter
patterns of concentration, reduce face-to-face interaction, and limit engagement in activities
that traditionally stimulate cognitive and social skills.

Previous research has primarily focused on the health, behavioral, and socio-emotional
effects of gadget use. However, there remains.a need for empirical investigation into how
the intensity of gadget use—measured by-duration’and frequency—relates specifically to
cognitive development indicators among school students. Understanding this relationship is
essential for educators, parents, and policymakers seeking to balance the benefits of digital
technology with the developmental needs of children."

Therefore, the present study aims to-examine the-extent to which the intensity of gadget
use influences cognitive development indicators among school students. By employing a
quantitative correlational approach, this research seeks to provide empirical evidence that
may contribute to developing informed /guidelines.for. responsible and developmentally
appropriate technology use in educational settihgs.

Literature review

The rapid spread of digital technologies has made gadgets an integral part of children’s
daily lives. While these devices can provide educaiﬁ_onal benefits when used appropriately,
research shows that excessive and unsupervised-use.may negatively affect various aspects of
child development. Scholars note that a lack of parental guidance can lead to dependency,
reducing children’s engagement in essential daily -activities such as studying, social
interaction, and participation in traditional-play that supports cognitive, language, and motor
development. v A

Moreover, intensive gadget use has been associated with decreased environmental
awareness and limited peer communication, which may influence cognitive growth. Since
cognitive development is closely linked to active interaction and experiential learning,
understanding the impact of gadget use intensity on school students’ cognitive indicators
remains an important area of research.

From the problems caused by gadgets, parents must be aware of the impacts that gadgets
will cause that can damage the development of children who will become the nation's next
generation. This requires serious handling [1].
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A quantitative experimental study conducted at Baiturridha Kindergarten in Padang
Pariaman examined the effectiveness of traditional games in developing children’s social
abilities. Using cluster sampling and validated research instruments, data were analyzed
through normality, homogeneity, and hypothesis testing. The results showed that the
calculated t-value (9.037) was higher than the t-table value (2.073), indicating that
traditional games were more effective in improving social abilities than modern games [2].
These findings emphasize the developmental importance of interactive and socially
engaging activities, which is relevant when examining how the intensity of gadget use may
influence cognitive and social development among school students.

Research indicates that the younger generation/uses information and communication
technologies on a daily basis through various gadgets. The most common and widely used
devices include mobile phones, laptops, desktop computers, and tablets. The potentially
harmful impact of electronic devices is further intensified by the frequent simultaneous use
of multiple gadgets at the same time [3]:~.

The use of the latest scientific anditechmological advancements, including mobile
technologies, has become an integral part of modern school students’ lives. According to
statistical data from mobile network operators,-more.than 25% of current mobile phone
users are subscribers under the age of 18 [4]. |

The issue of developing cognitive activity has been addressed in the works of numerous
educators and psychologists. J.A. Comenius, K.D. Ushinsky, J. Locke, and Jean-Jacques
Rousseau defined cognitive activity as a natural ih_clination of preschool children toward
learning. A.K. Markova, V.P. Lozova, J:N..Telnova, G.I. Sukina, and other scholars
examined the characteristics of cognitive aCtiVity and explored methods for stimulating it in
older preschool children [5]. ;

Cognitive activity, as a pedagogical phenomenon; represents a dual and interrelated
process. On the one hand, cognitive activity is a form of students’ self-organization and self-
awareness. On the other hand, it is viewed as ‘the result of the teacher’s purposeful actions
aimed at organizing and guiding the learner’s cognitive processes [6].

Research methodology

This study employed a quantitative research design using a correlational approach to
examine the relationship between the intensity of gadget use and cognitive development
indicators among school students. The quantitative method was selected to ensure objective
measurement, statistical analysis, and empirical verification of the proposed research
hypothesis.
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Research Participants. The study involved 126 school students selected through cluster
sampling. This sampling technique was applied to ensure representation of students from
similar academic and age characteristics within the selected educational institution.
Participation was voluntary, and ethical considerations were observed throughout the
research process.

Research Instruments. The intensity of gadget use was measured using a structured
questionnaire designed to assess two primary indicators:

1. Duration of use (minutes per day), and

2. Frequency of use (days per week). .

Based on these indicators, gadget use ‘intensity was. categorized into three levels: low,
medium, and high. -

To evaluate developmental outcomes, children’s social-emotional and cognitive
indicators were assessed using a standardized assessment tool, namely the Emotional
Behavior Problem Questionnaire. The instrument had previously undergone validity and
reliability testing to ensure measurement accuracy and consistency.

Data Collection Procedure. Data were collected through direct administration of
questionnaires and structured observation, Respondents. were guided during the completion
process to minimize response bias and ensure Clarity of.instructions.

Data Analysis Techniques. The collected data were analyzed using descriptive and
inferential statistical methods. Descriptive statistics were applied to determine frequency
distributions, percentages, median values, and Variability in gadget use patterns.

Inferential statistical analysis was conducted.-‘using hypothesis testing procedures,
including: [ 3

—  Normality and homogeneity tests, ;

—  Chi-square analysis to examine the:association between variables, and

—  Contingency coefficient (CC) to determine the strength of the relationship.

A significance level of p < 0.05 was used to ‘determine statistical significance.

Through this methodological framework, the study aimed to provide empirical evidence
regarding the extent to which the intensity of gadget use influences cognitive development
indicators among school students.

Results and discussion

The intensity of gadget use was assessed through two main indicators: duration (length of
daily use) and frequency (number of days per week). Based on these parameters, gadget use
was classified into three categories: low, medium, and high. As presented in Table 1, nearly
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half of the respondents (56 students, 44.4%) demonstrated a moderate level of gadget use
intensity. The data also revealed considerable variability, with the maximum reported
duration reaching 360 minutes per day and the highest frequency indicating daily use. These
findings suggest that a substantial proportion of students are regularly exposed to digital
devices, which may influence their cognitive engagement patterns.

In addition to gadget use intensity, children’s social and emotional development was
evaluated using the Emotional Behavior Problem Questionnaire. Based on the assessment
results, respondents were categorized into three groups: normal, requiring counseling, and
referral (cases requiring further professional intervention). This classification enables a
more comprehensive discussion of how varying levels of gadget use may be associated with
developmental outcomes. '

o Table 1
Distribution of Gadget Use Intensity Among School Students (n=126) [7]
Category Frequency ﬁ Percentage (%)
Low 24 {7 19.0
Medium 56 F 8 44 4
High 46 n 36.5
Total 126 100.0
Indicator | Value
Median . 60 minutes/day
Minimum : 0 minutes/day
Maximum | 360 minutes/day

A total of 126 school students participated in the study. The distribution of gadget use
intensity showed that 24 students (19.0%) were categorized as low users, 56 students
(44.4%) as medium users, and 46 students (36.5%) as high users. These findings indicate
that the largest proportion of respondents deémonstrated a moderate level of gadget use
intensity, while more than one-third of the sample fell into the high-use category.

Regarding the duration of gadget use, the median time was 60 minutes per day,
suggesting that a typical student spends approximately one hour daily using digital devices.
However, the range was substantial, with reported usage varying from 0 minutes to a
maximum of 360 minutes per day. This wide dispersion reflects considerable individual
differences in daily exposure to gadgets.
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In terms of frequency, the median usage was four days per week. While some students

reported no gadget use during the week, others indicated daily usage. The presence of daily

users within the sample suggests consistent exposure to digital devices, which may have

implications for cognitive engagement patterns.

Overall, the data reveal a predominance of moderate to high gadget use among school

students, with notable variability in both duration and frequency. Such patterns provide an

important empirical basis for further analysis of the relationship between gadget use
intensity and cognitive development indicators.

Table 1

Intensity of Gadget Use and Children’s Social-Emaotional Development (n = 126) [7]

Intensity of Normal F | Need Counseling F Referral to Total F
Gadget Use (%) (%) Hospital F (%) (%)
Low 21 (87.5) 21(8.3) 1(4.2) 24 (19.0)
Medium 45 (80.4) 9/(16.1) 2(3.6) 56 (44.4)
High 6 (13.0) 8 (17.4) 32 (69.6) 46 (36.5)
Total 72 (57.1) 19 (15.1) 35 (27.8) 126
: ' (100.0)
Statistical Results:

P-value = 0.000

Contingency Coefficient (CC) = 0.678 L

The results presented in Table X' demonstrate a statistically significant relationship
between the intensity of gadget use and chil'_dren’s social-emotional development (p = 0.000
< 0.05). This indicates that variations in gadget use intensity are significantly associated
with differences in developmental outcomes.. The contingency coefficient (CC = 0.678)
suggests a strong correlation between the two.variables:

Children with low gadget use intensity predominantly exhibited normal social-emotional
development (87.5%), with only a small proportion requiring counseling (8.3%) or hospital
referral (4.2%). Similarly, in the medium-intensity group, the majority of children showed
normal development (80.4%), although the proportion needing counseling increased
(16.1%).

In contrast, children with high gadget use intensity demonstrated markedly different
outcomes. Only 13.0% were categorized as having normal development, while a substantial
proportion required hospital referral (69.6%). This pattern indicates that higher levels of
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gadget use are associated with an increased risk of social and emotional developmental
concerns.

Overall, the findings suggest that excessive gadget use may negatively affect children’s
social-emotional development, emphasizing the importance of monitoring and regulating
gadget use among school-age children.

Conclusion and recommendations

The findings of this study demonstrate a statistically significant relationship between the
intensity of gadget use and developmental indicators among school students. The results
revealed that students with low and moderate levels of gadget use predominantly exhibited
normal developmental outcomes, whereas-those with high gadget use intensity showed a
considerably higher proportion of developmental concerns. The statistical analysis
confirmed a strong association between gadget use intensity and developmental status (p <
0.05; CC = 0.678).

The data also indicated substantial variability in daily duration and weekly frequency of
gadget use, with some students reporting Up to 360 minutes of daily exposure. Such patterns
suggest that prolonged and frequent gadget use may influence children’s cognitive
engagement, social interaction, and emotional regulation.

Overall, the study confirms that excessive gadget use may pose potential risks to
children’s cognitive and socio-emotional development. While digital technologies offer
educational benefits when used appropriately, uncontrolled and intensive use appears to be
associated with less favorable developmental outcofhes.

Based on the findings of the study, the folewing.recommendations are proposed:

1. Parental Supervision: Parents should actively monitor and regulate the duration and
frequency of gadget use, ensuring balanced daily routines that include academic activities,
physical play, and social interaction. '

2. Time Management Guidelines: Schoolsvand educational institutions should provide
structured recommendations regarding safe and/age-appropriate gadget use limits.

3. Promotion of Interactive Activities: 'Traditional games, collaborative learning
activities, and real-world problem-solving tasks should be encouraged to stimulate cognitive
and social development.

4. Digital Literacy Programs: Educational programs should be developed to promote
responsible and productive use of digital technologies among students.
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5. Further Research: Future studies should explore longitudinal effects of gadget use on
specific cognitive domains such as attention, memory, executive functioning, and academic
achievement.

Implementing these measures may contribute to maintaining a healthy balance between
technological engagement and optimal cognitive development in school-age children.
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