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Abstract

The current research aims to identify the impact of digital technology on
the psychological development of children and adolescents, focusing on
internationally standardized public schools in Baghdad. In the era of rapid
digital transformation, technology has become an essential element of the
educational, psychological, and social environment, radically altering patterns
of learning, communication, and socialization. Based on Bronfenbrenner's
ecosystem theory, modified by Johnson (2009), the current research frames
digital technology as an integrated developmental context with varying positive
and negative effects across different developmental stages.
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The researcher adopted a descriptive-developmental cross-sectional
approach, and the research sample included (110) children and adolescents
aged (9) to (14) years. The use of digital technology and indicators of
psychological development, such as emotional regulation, attention, social
adjustment, self-esteem, and adaptive school behavior, were examined. The
results showed a gradual increase in digital technology use with age, while
indicators of psychological development tended to decrease, particularly during
early adolescence—a period characterized by increased sensitivity to digital
influences and social comparison. The results also showed a strong negative
correlation between intensive use of digital technologies and psychological
development, particularly concerning attention and emotional regulation. These
findings underscore the complex and non-linear relationship between digital
technology and psychological growth, highlighting the urgent need for
appropriate educational policies and psychological support frameworks for
different age groups. The study offers practical recommendations for teachers,
counselors, and educational policymakers to improve digital education,
promote digital literacy, and protect the mental health of children and
adolescents in digital learning environments.

Research Problem:

On the one hand, the process of introducing digital technology into the
educational system has already become an undeniable fact, on the other hand,
the problem is not where technology is but how children and teenagers will
engage with it in a continuously changing psychological developmental
process. The research problem is that the effect is not identical and uniform on
all children and adolescents but has an age-dependent developmental trajectory,
correlating with shifts in developmental needs, patterns of usage and
characteristics of the school environment (Bronfenbrenner and Morris, 2006).

This problem becomes even more apparent when discussing public
schools with international standards in Baghdad city. These schools are
typically characterized by a higher intensity in the use of digital platforms.
online assignments. online research and educational communication via
applications compared to traditional schools. This means that children and
adolescents in these schools live in a learning environment that accelerates their
engagement with digital technology transforming it from a tool into an integral
structure of learning (OECD, 2018; Abbas, 2022). accelerating digital
integration does not necessarily mean having accompanying psychological and
guidance frameworks which opens the door to varying psychological effects:
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these may be positively developmental with controlled use. but they may turn

into psychological stress attention difficulties or social adjustment problems

with excessive or unsupervised use (Twenge & Campbell, 2018).

From a developmental psychology perspective the effects of digital
technology cannot be properly understood if assessed through a single.
generalized lens because children in the early grades differ fundamentally from
older children or adolescents in their capacity for self-regulation. sustained
attention. awareness of digital risks. sensitivity to social evaluation and their
ability to distinguish between learning-oriented and entertainmentoriented
digital engagement (Santrock, 2018; Sheban, 2023). These developmental
differences make age a decisive factor in determining how digital technology
interacts with psychological growth.

The research problem is the lack of a localized developmental framework
which is clear in explaining how the influence of digital technology on the
psychological development of children and adolescents varies over time within
the very context of the Baghdad public schools which adhere to international
standards. It is not the question of whether technology is good or bad but the
evolution of the psychological influence of digital technology among children
and adolescents and how the age-related differences and dependence on the
intensity of digital use determine the relationship between its influence and the
major aspects of psychological development (Bronfenbrenner and Morris,
20006).

Research Significance:

1. Theoretical Significance: This study confirms the perception that digital
technology is a developmental variable having cumulative effect and which
evolves with time and not a constant outside factor. It is correlated to the
modern developmental theories that focus on interplay between individual
traits and environmental conditions (Bronfenbrenner and Morris, 2006). The
research also helps to recreate the correlation between the digital technology
and psychological development through the prism of the developmental
trajectory as the quantifiable psychological indicators are analyzed against
the patterns of the digital use.

2. Educational Significance: The significance of this study is educational
because globally standardized state schools adopt the element of digital
technology as the essence of teaching philosophy. The knowledge of the
psychological outcomes of such integration is supposed to be used as
empirical data to help educators and administrators of the schools in
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controlling the use of technologies and in comparing the positive

educational effects of the use with the possible psychological harms .

3. Psychological and Counseling Significance: The findings of this research
support school counselors in designing developmentally appropriate
guidance as psychological challenges related to digital technology differ
across age groups. Research indicates that younger children are more
vulnerable to attention-related problems whereas older children and
adolescents may experience social comparison anxiety and self-image
concerns in digital environments (Twenge & Campbell, 2018; Sheban,
2023).

4. Social and Institutional Significance: At the Institutional level the study
can inform Ministry of Education decisions regarding digital integration
including screen-time regulations digital literacy initiatives and family—
school partnerships aimed at mitigating negative psychological outcomes.
Research Objectives:

1. To identify the level of digital technology use among children and
adolescents in internationally standardized public schools in Baghdad city in
terms of  intensity  (number of  hours) and  domains
(education/entertainment/communication).

2. To measure the level of psychological development indicators among
children and adolescents according to dimensions including: o Emotional
regulation o Social adjustment o Attention and focus o Self-esteem o
Adaptive school behavior.

3. To identify differences in psychological development indicators according
to age/grade level as an indicator of the "developmental trajectory.

4. To examine the nature of the relationship between digital usage patterns and
psychological development indicators and to identify the patterns most
strongly associated with balanced psychological development as opposed to
patterns associated with psychological risks (such as impulsivity.
distractibility. and anxiety).

Research Delimitations:

The present study is delimited to children and adolescents enrolled in
internationally standardized public schools in the city of Baghdad. during the
2025-2026 academic year.

Definition of Terms:

1. Developmental Trajectory: The developmental trajectory refers to the
patterned and progressive changes in psychological characteristics and
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behaviors that occur across age and developmental stages. In this study. it

denotes the way psychological development indicators evolve over time in

relation to varying levels and patterns of digital technology use among
children and adolescents.

2. Digital Technology: Digital technology refers to electronic tools. devices
and applications that process. store and transmit information in digital form.
Within this research it includes computers. tablets. smartphones.
internetbased platforms. educational software. social media and digital
communication tools used for educational. recreational and communicative
purposes.

3. Psychological Development: Psychological development is defined as the
gradual growth and organization of emotional, cognitive, social, and
behavioral capacities across childhood and adolescence. In the current study,
psychological development is assessed through indicators such as emotional
regulation, social adjustment, attention and focus, self-esteem, and adaptive
school behavior.

Theoretical Background of the Study:

Digital Technology as a Contemporary Developmental Context: Digital
technology has become one of the main aspects of the everyday life of children
and adolescents where it not only changes the learning process but also the
socialization patterns, cognitive interest, and emotional experiences. In the
modern educational setting, especially in those of publicly standardized schools,
the digital tools cease to be the auxiliary tools, but the essential part of teaching,
communication, and self-expression. Consequently, the digital technology is not
to be thought of simply as a neutral medium, but as an intense context of
development that is dynamically engaged with the psychological development.

Digital technology, as a developmental perspective, is an environmental
system that mediates the learning opportunities, social relationships and
exploration of identity. Researchers believe that intensive and sustained digital
exposure is one of the factors that brings about qualitative developments in the
process of attention, emotional regulation, and social cognition (OECD, 2018;
Santrock, 2018). Cognitive flexibility, problemsolving, and academic
motivation can be strengthened with educational digital use guided in a proper
manner, and distractibility, emotional dysregulation, and anxiety have been
observed to increase as a result of excessive recreational or unregulated digital
use of communication (Twenge and Campbell, 2018).
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Notably, the effects of digital technology are not similar at all stages of
development. It has diverse psychological effects depending on the age, level of
maturity and situational influences like the family control, the school rules and
cultural beliefs. The lack of self-regulation abilities makes younger children
more exposed to attentional overload and impulsive behavior, whereas the lack
of social comparison, identity diffusion, and adverse responses to self-esteem in
online social space predisposes adolescents (Abbas, 2022). In this regard,
digital technology should be viewed as a developmental variable that can be
cumulative in its development but not as an external variable that takes shape
over time.

The research of this paper takes the developmental trend approach where
digital technology is seen as an environmental factor that is changing and
behaviors involving developmental indicators of psychology have varying
interactions with technology, both during childhood and adolescence. This kind
of view correlates with the modern formulations of development that focus on
person environment interaction and embeddedness on the context when it
comes to developmental outcomes.

Psychological Development through the Lens of Bronfenbrenner’s
Ecological Theory and Johnson’s 2009 Revision.

Psychological development is a lengthy process that includes emotional,
cognitive, social, and behavioral advancement, resulting from an individual's
engagement with a complex web of interrelated environments.
Bronfenbrenner's Ecological Systems Theory is one for the most important
theoretical frameworks for understanding how digital technology and
psychological development in children and teens interact. Jane Johnson updated
it in 2009. This framework offers a comprehensive perspective for examining
the critical influence of surrounding environments—such as family, school,
community, and culture—and the effect of shifts in time on psychological
growth.

Bronfenbrenner divided the environment into systems that are connected
with each other. The microsystem includes direct relationships like family and
school. The mesosystem describes how microsystems interact with one other.
The exosystem includes institutions that affect the individual indirectly. The
macrosystem includes cultural and societal values. Finally, the chronosystem
adds the idea of change over time. Johnson's 2009 update highlighted how
digital environments are becoming important parts of these systems. Digital
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communication platforms and technology now function concurrently within
both micro- and exosystems, exerting direct and indirect influences on
development.

During middle childhood, kids spend more and more time in digital, social,
and educational settings. School performance, relationships with peers and
family, and exposure to digital technology are all important for developing
skills and helping with social and emotional adjustment. Using digital
technology in schools in a good way can help students grow mentally and
socially by making them more engaged, working together, and inspiring
themselves. Cependant if you spend too much time in online communities or
don't have any rules, it can be hard to pay attention or have real-life
relationships because the lines between different realms become blurred.

During adolescence, the interactions among environmental systems become
increasingly complex, with culture, peers, and digital media exerting heightened
influence. Young people often try out various societal positions and identities
by interacting with these places directly or indirectly. Johnson's update says that
digital spaces, like social networks, are now the main places where people form
their identities and get social support or criticism. Depending on the type of
interactions and the support that is available across environmental systems, this
may assist people adapt or cause problems like anxiety and low self-esteem.

Bronfenbrenner's theory and Johnson's update contend that digital
technology is not merely a tool but a fully integrated environment within the
developmental ecosystem, impacting all facets of growth through the
interrelated relationships among family, school, peers, and community
institutions. The context of psychological development has been profoundly
altered by contemporary communication technologies; however, development
continues to be influenced by the reciprocal interaction between environmental
systems and individual characteristics (Johnson, 2009).

This study will assess psychological development through indicators
including emotion regulation, social adjustment, attention and focus, self-
esteem, and adaptive behavior within the educational context. These metrics are
associated with the quality of interactions between the individual and their
environmental systems. Digital technology has an indirect effect because it
changes how people interact with each other, what people expect from each
other, and the chances people have to improve their skills and sense of self.

The present study offers a comprehensive theoretical framework elucidating
the interplay between digital technology and environmental, social, and cultural

(Y+19) @MY\eJMLSMM:\JQA—;\Ml@J\eM\a%A

YOrT gioa (YY) dad - daalad) adlad) A4S ce jaal



The Developmental Trajectory of the Impact Digital Technology"s—"mﬂ%

on the Psychological Development of children and Adolescents Assist. Prof. Dr. Mushtaq Khalid Jabbar

factors in shaping psychological development across various developmental
stages, utilizing the revised iteration of Bronfenbrenner’s theory. This method
allows for a more profound comprehension of the favorable and possibly
adverse psychological effects of digital technology utilization among children
and adolescents in modern schools.

Research Methodology:

This study was based on a descriptive-developmental research design that
fell under cross-sectional design. It examined a mix of age groups within a
single period to determine age changes patterns as factors of developmental
trajectory, a technique commonly applied in developmental and educational
psychology when it is impractical to track them longitudinally (Cohen et al.,
2018; Santrock, 2021). This method is especially appropriate to psycho-
educational investigations of the developmental phenomena under the impact of
modern variables, including, but not limited to, digital technology, in a real
school setting (Field, 2018).

Research Population: The research population is defined as all children
and adolescents in public schools in Baghdad city that implement international
educational standards during the 2025-2026 academic year. These schools are
defined as those whose educational programs incorporate:

e The systematic use of digital technology in education,

e The use of educational platforms and e-assessment,

e The integration of 21st-century skills into the curriculum, and

e A relatively interactive, digital classroom environment compared to
traditional public schools.

This population is a unique education setting in the public education
system, as it is a blend of the formal character of the public education system
and the international requirements and standards that presuppose the high level
of digital interaction.

Research Sample: The sample size was 110 children and adolescents,
which comprised of both male and female. The selection method used was a
stratified random sampling, wherein, the school in the original sample was used
to select 110 children and adolescents. The reason behind the use of this
sampling approach was that it provided sufficient representation of the various
age groups whilst maintaining a comparative balance in the targeted stages of
development, which is critical in the research on development and psycho-
education (Cohen et al., 2018; Creswell and Creswell, 2018).
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Proposed Age Distribution of the Sample: Rather than relying solely on
school grade levels, the sample was intentionally distributed according to
distinct stages of psychological development, consistent with established
developmental psychology frameworks (Santrock, 2021; Papalia & Martorell,
2020). The distribution was as follows:

e Middle Childhood (9-10 years): 35 children.
e Late Childhood (11-12 years): 35 children.
e Early Adolescence (13—14 years): 40 adolescents.

The three transitional stages, which are reflected in this developmental
grouping, vary significantly in the context of emotional regulation, self-
awareness, cognitive control, and interaction patterns with digital technology.
The studies show that children in middle childhood show new self-regulatory
skills, which are improved in late childhood and reorganized further in the early
adolescence stage because of neurocognitive and psychosocial changes
(Blakemore and Mills, 2014; Steinberg, 2017).

In addition, the capacity to be subject to digital stimuli, including interactive
games, internet content, and social interaction is more different in these
developmental stages, where younger children are more inclined towards
impulsive responses and adolescents are more prone to autonomous
participation, but more sensitive to social and emotional digital responses
(Anderson and Subrahmanyam, 2017; Valkenburg and Peter, 2011). As a result,
such an age distribution enables the analysis of the progressive changes in
psychological effects of digital technology, as opposed to a simplistic
comparison between generally conceived younger and older generations.

Research Instrument:

First: Digital Technology Use Scale Scale Construction:

The Digital Technology Use Scale is created after the theoretical belief that
the psychological effect of digital technology is not shaped by the amount of
use (e.g. number of hours) but the pattern, strength, and functional purpose of
use. Modern studies in educational and developmental psychology focus on the
idea that qualitative features of online engagement, like the content type or the
context of its usage, and the degree of interactivity, are more likely to predict
developmental outcomes than the time basis only (Valkenburg and Peter, 2011;
Anderson and Subrahmanyam, 2017).

Accordingly, the scale was designed to capture the nature of digital
interaction within the school and home learning environment, reflecting current
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methodological recommendations in digital media research (Rideout & Robb,

2020).

Scale Dimensions: The scale consists of 30 items, distributed across three
main dimensions:

1. Educational Use: This dimension measures the extent to which children
and adolescents use digital technology for academic purposes, such as
accessing educational platforms, conducting school-related research,
completing assignments, and engaging in self-directed learning through
applications. Educational digital use has been associated with enhanced
learning motivation and cognitive engagement when appropriately guided
(OECD, 2015).

2. Recreational Use: This dimension assesses non-educational digital
activities, including electronic gaming, video streaming, and entertainment-
oriented content. Previous studies indicate that excessive recreational use
may be linked to attentional difficulties and reduced academic engagement,
particularly among younger age groups (Twenge & Campbell, 2018).

1. Communicative Use
This dimension focuses on digital communication practices, such as
interacting through messaging applications, participating in digital
groups, and engaging in virtual classrooms. Research suggests that
communicative digital use plays a dual role, supporting social
connectedness while also posing risks related to emotional dependency
and distraction (Valkenburg et al., 2022).
Response and Scoring Method:

e Response options: Rarely — Sometimes — Often — Always.

e Item scoring: 1-4.

e Total score: Represents the overall intensity and pattern of digital
technology use, with higher scores indicating more frequent and diversified
engagement across digital contexts.

Second: Children and adolescents’ Psychological Development Scale:

Scale Construction: The Psychological Development Scale for Children
and adolescents was constructed based on the premise that psychological
growth is a multidimensional and dynamic process encompassing emotional,
cognitive, and social domains. Developmental theories emphasize that
psychological growth cannot be adequately represented by a single trait,
particularly within school environments that demand continuous emotional
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regulation, cognitive control, and social adaptation (Santrock, 2021; Papalia &

Martorell, 2020).

The scale was specifically designed to capture aspects of psychological
development that are directly influenced by the digital school environment, in
line with ecological and school-based developmental models (Bronfenbrenner
& Morris, 2006).

Scale Dimensions: The scale consists of 40 items, distributed across five
dimensions:

1. Emotional Regulation: This dimension evaluates the capacity of children
and adolescents to manage emotions, frustration, as well as to restrain
impulsive responses. Emotional regulation is viewed as a fundamental
developmental skill which has an impact on academic and social
performance (Gross, 2015).

2. Attention and Concentration: This dimension is an indicator of
persistence, resistant to distraction and focused attention in the learning
activities. The study has revealed that attentional control is especially
vulnerable to the digital engagement pattern, in particular, in late childhood
and early adolescence (Diamond, 2013).

1. Social Adjustment: In this dimension, peer relationships, cooperative
behavior and classroom interaction are assessed. Social adjustment
indicates the ability of children and adolescents to operate successfully in
the school social system and has a strong relationship with psychological
well-being (Wentzel and Miele, 2016).

2. School Self-Esteem: The dimension describes the confidence of children
and adolescents in their academic performance, their competence, and
satisfaction with performance at school. Self-esteem in the school setting
1s an important factor in motivation and resiliency especially at periods
of development transition (Harter, 2012).

3. School Adaptive Behavior: This dimension evaluates the behavioral
adaption to school rules, responsive to instructions and are flexible in
fulfilling academic requirements. One of the major signs of effective
psychological adaptation in institutional settings is adaptive behavior
(Masten, 2014).

Response Method and Scoring:

e Response alternatives: Does not apply to me — Sometimes applies —
Often applies — Always applies.
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e Scoring: Items are scored from 1-4 according to their directional
wording.

e Total score: Represents a general indicator of children and adolescents’
psychological development, with higher scores reflecting more advanced
psychological growth and school adjustment.

Validity: In order to determine the validity of the research instruments, face
as well as content validity was ensured. First drafts of the scales were put
before a group of experts in educational psychology, developmental
psychology, and measurement and evaluation who were asked to assess the
items with regard to comprehensibility, linguistic appropriateness, and
appropriateness to the proposed constructs. Face validity was ensured by
evaluating the seeming surface appearance of the items to measure digital
technology usage and psychological development as the theory would dictate
(Cohen et al., 2018).

Content validity was also tested by checking the extent to which the items
were sufficient to measure the conceptual areas of every scale. Experts
evaluated the correlation of the items to the proposed dimensions to cover all
the constructs comprehensively, and remove redundancy or ambiguity. The
procedure is aligned with the standard practices of scale development in
psycho-educational studies, which focus on expert judgment as one of the
preliminary steps in the process of instrument validation (DeVellis, 2017;
Haynes et al., 1995).

Besides this, the expert panel feedback also resulted in slight changes of
wording and item component to improve ageappropriateness and conceptual
accuracy to increase the theoretical integrity of the scales.

Reliability: Cronbach alpha coefficient, which is a legitimate measure of
internal consistency in the measurement of psychology and education, was
applied to measure the reliability of the instruments. A pilot study was done
before the actual data collection and only involved a small sample of children
and adolescents who were selected among the total population but were not
included as part of the final sample. The purpose of this initial application was
to guarantee the clarity of items and their appropriateness in target age groups
and the agreement of responses between items (Field, 2018; Tabachnick and
Fidell, 2019).

The alpha values of the scale as well as its sub-dimensions were determined,
and the coefficients were found to be above the widely accepted value of alpha
of.70, which is reported to be satisfactory for use in the research in terms of

(Y+V¥) Aluy) o plall AaSae Aliad Al — daaladl a3l Alaa

YOrT gioa (YY) dad - daalad) adlad) A4S ce jaal



The Developmental Trajectory of the Impact Digital Technology"s—"m’@%

on the Psychological Development of children and Adolescents Assist. Prof. Dr. Mushtaq Khalid Jabbar

internal consistency and reliability (Nunnally and Bernstein, 1994). The
internal consistency reliability is especially suitable in case of Likert-type
scales, which are created to measure latent psychological constructs, since it
indicates the degree to which the items work together to measure the same
underlying dimension (Tavakol and Dennick, 2011).

Comprehensively, the methodology is well supported in terms of validity
and reliability processes involved in the study in the study through the use of
the instruments in investigating the relationship between digital technology use
and the psychological development of children and adolescents in the school
setting.

Statistical Analysis: On the initial analysis level, the descriptive statistics
consisting of means and standard deviations were computed to give a
preliminary quantitative information on the use of digital technologies and the
indicators of psychological development among children and adolescents. This
was a step to determine general trends and patterns among the various age
groups and also to have a preliminary knowledge of the variation of
development. The descriptive statistics are regarded as an essential analysis
step in the developmental and educational research because they enable the
researcher to view data distribution and the central tendencies prior to perform
inferential analysis (Field, 2018; Gravetter et al., 2020).

The second stage involved a one-way analysis of variance (ANOVA) to test
the hypothesis of the presence of statistically significant differences between
age groups in the indicators of psychological development. The first
independent variable was age group in three stages of development, middle
childhood, late childhood and early adolescence, and psychological
development indicators were the dependent variables. One-way ANOVA was
chosen as it is the most suitable statistical method to compare the difference in
means of more than two independent groups and to establish whether the
observed differences are better than those that could merely be expected due to
the error of the random sampling (Tabachnick and Fidell, 2019; Howell, 2013).

The analysis was not based on statistical significance or F-values only to
enhance the interpretive value of the findings. To measure the proportion of age
group variance in psychological development adjusted by age group, Eta-
squared (n 2) was used to calculate the effect size. The use of effect sizes
measures 1s in line with the modern directions in educational and psychological
statistics that recommend the reporting of practical significance along with the
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statistical significance (Cohen, 1988; Lakens, 2013). This method offers a
better insight into the developmental scale of age differences.

Post-hoc comparisons were performed when ANOVA results showed
statistically significant differences with the help of Tukey Honest Significant
Difference (HSD) test. HSD was selected because it is effective in controlling
the familywise error rate and all the possible pairwise comparisons of the group
means could be made. Outcomes of such comparisons were reported with the
help of letter group notation, a succinct and popular reporting system of peer-
reviewed journals in the fields of education and behavioral science (Field,
2018; Howell, 2013).

Moreover, Pearson correlation coefficient (r) was estimated to test the
correlation between the use of digital technology and the signs of psychological
development. The purpose of this analysis was to find out the direction
(positive or negative) and the strength of the relationship between the two
primary variables. The r of Pearson would be especially suitable to examine
linear relationships between continuous variables in a psychological and
educational study (Gravetter et al., 2020).

All statistical tests were evaluated using a significance level of a = 0.05,
which is the conventional threshold adopted in social science research to
balance the risks of Type I and Type II errors (Field, 2018; Cohen et al., 2018).
Results
First: Descriptive Results of Digital Technology Use

Table (1) Means and Standard Deviations of Digital Technology Use by Age Group
: Mean Standard

Developmental Stage Sample Size (n) Deviation

Middle Childhood (9—10 years) 35 2.410.38

Late Childhood (11-12 years) 35 2.870.42

Early Adolescence (13—14 years) 40 3.21 0.46

Note. Values are presented as Mean + SD.
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Developmental Progression of Digital Technology Use by Age Group

3.2

Mean Digital Technology Use

2.9

Middle Childhood (9-10) Late Childhood (11-12) Early Adolescence (13-14)
Developmental Stage / Age Group

Figure (1). Developmental Progression of Digital Technology Use by Age Group
The line graph illustrates the developmental progression in digital
technology use across age groups. The figure shows a clear increasing trend in
mean digital technology use from middle childhood (9-10 years) through late
childhood (11-12 years) to early adolescence (13—14 years), indicating that
digital engagement intensifies with age.

The findings show that there is an apparent developmental pattern of the
level of digital technology usage with advancing age. In middle childhood, the
level of digital technology use 1s quite moderate and it is mostly marked by the
outside control because children in this age bracket are mainly under the
control of their parents and teachers. According to literature on developmental
psychology, children during this stage are highly dependent on adultmediated
control along with rules to govern their actions such as digital engagement
(Santrock, 2018).

The use of digital technology begins to be observed prominently even as
children and adolescents become late childhood. Such an increase can be
explained by the growing academic demands, the increased exposure to online
learning tools and a slow rise in individual agency over the usage of devices,
especially in digitally enhanced classrooms. According to international
educational reports, this phase becomes the turning point in the relationship
between the uses of digital devices by children and adolescents, as more of
them are shifting to self-directed academic and discovery applications (OECD,
2018).

The digital media use is the highest in terms of average in early
adolescence, which is a qualitative change in the role that digital media play in
the lives of children and adolescents. As the digital age advances at this
developmental stage, it is no longer a form of digital technology that is
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employed only in education but that is considered as one of the key aspects of
daily life and social interactions, identity-related exploration, and interactions
with peers. This trend is consistent with the theoretical approaches that consider
adolescents as digital natives, to whom technology forms part and parcel of
their learning, socialization, and self-expression (Prensky, 2010). In addition,
the developmental studies indicate that greater autonomy and greater social
sensitivity in early adolescence further increases interest in using digital
platforms, thus exerting greater opportunities and potential risks the use of
digital platforms carries.

Second: Descriptive Results of Psychological Growth Indicators:

Table (2)
Arithmetic Means and Standard Deviations of Psychological Growth
Indicators by Age Group

: Mean Standard
Developmental Stage Sample Size (n) Deviation
Middle Childhood (9-10 years) 35 3.180.31
Late Childhood (11-12 years) 35 3.02 0.34
Early Adolescence (13—14 years) 40 2.810.37

Note. Values are presented as Mean + SD.

Developmental Change in Psychological Growth Indicators by Age Group

3.15 A

3.10 A

3.05 A

3.00 A

2.95 1

2.90 1

Mean Psychological Growth Indicator

2.85 1

2.80 A
Middle Childhood Late Childhood Early Adolescence
Developmental Stage

Figure (2) Developmental Change in Psychological Growth Indicators by

Age Group
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The line graph represents the change in the development indicators in terms
of psychological growth among the age categories. The figure indicates a
steady decrease in mean psychological growth scores in the middle childhood
gradually to the early adolescence. This negative modification indicates that
psychological development variables depend on developmental changes,
emotional processing, and social adaptation, and self-concept that come with
age changes between childhood and adolescence.

The findings demonstrate that there is a relatively decreasing pattern in the
average scores of the indicators of psychological development as the age
increases. This trend cannot be seen as a backsliding or a setback in the
psychological maturity as a development process. Instead, it represents a
qualitative change in the developmental processes, which is marked with
greater sensitivity to external stimuli, more social comparison, and the
development of new psychological needs as children and adolescents enter into
more complicated developmental stages.

Development research identifies the late childhood and early adolescence
stage as having a heightened level of selfawareness, an enhanced concentration
on peer judgment and heightened exposure to social and emotional challenges,
particularly in digitally saturated spaces. Nonetheless, as the digital interaction
is increasingly taking off, children and teenagers are getting more susceptible to
external feedback, social comparison, and cognitive overload, which can
momentarily hold visible indications of psychological adjustment even in the
background of further developmental maturation (Twenge and Campbell, 2018;
Odgers and Jensen, 2020).

Besides, neuro-developmental data demonstrates that early adolescence is a
delicate stage where systems of socio-emotional development proceed faster
than cognitive control systems. This imbalance could increase emotionally
reactive and stress responsive states particularly when it comes to situations
that require sustained digital communication and social feedback (Blakemore
and Mills, 2014). Therefore, older ages of lower mean scores on psychological
development scales can be taken to have been due to developmental
reorganization and developmental adaptive strain, and not necessarily a
decrease in psychological growth.
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Third: One-Way Analysis of ANOVA for Psychological Development
Indicators:
Table (3) Results of One-Way ANOVA for Psychological Development
According to Age Group Source of Variation Sum of Squares df Mean

Square F Sig.
Between Groups 4.92 2 246 18.73 0.000
Within Groups 14.04 107 0.13 — —
Total 18.96 109 — — —

Note. A significance level of p < .05 was considered statistically significant.

Effect Size: The effect size was calculated using Eta-squared (n?) to
estimate the proportion of variance in psychological development indicators
explained by age group. The value was computed as follows:

4.92 lwtwc('uSS 2
= = “y
18.96  mSS !

An 1? value of 0.26 indicates a moderate-to-large effect size, according to
conventional benchmarks in behavioral and educational research. This means
that approximately 26% of the total variance in psychological development
indicators can be attributed to differences between age groups, reflecting a
substantial and practically meaningful developmental effect, rather than a
trivial or purely statistical difference (Cohen, 1988; Lakens, 2013).

The magnitude of this effect supports the interpretation that age-related
differences in psychological development represent a genuine developmental
shift, consistent with theoretical models emphasizing the interaction between
maturation and environmental exposure, including digital technology use.

The findings have shown that differences in indicators of psychological
development between different age groups are highly statistically significant.
The effect size (n 2 = 0.26) obtained is moderate-to-large, which means that
age group contributes a significant percentage of the explanation of the
variation in the psychological development of children and adolescents. The
level of impact of this effect indicates that the differences in question are not
just statistical artefacts but are attributable to developmental alterations that
were related to age-related processes.

Regarding the methodology, the effect size and statistical significance
reports enhance the interpretative validity of the results because it proves the
practical and developmental applicability of age as a determinant in
psychological development (Cohen, 1988; Lakens, 2013). The comparatively

0.26 =
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high percentage of explained variance assert that development in psychology in
the late childhood and early adolescence is heavily influenced by age related
contextual and experience factors.

These results are agreeable to developmental contextual models which
point out that psychological development is a result of repeated interactions
between the person and the environments he or she exists in throughout the
years. The bioecological approach postulates that age is an essential organising
variable that regulates the nature in which environmental factors like school
demands and exposure to digital effects are realised and internalised at various
developmental stages (Bronfenbrenner and Morris, 2006). The wide age
differences that have been found in this study are, therefore, not an incidental
variation but rather a real development change as the interaction between
maturation and the environment is dynamic in influencing the psychological
development of children and adolescents.

Fourth: Post-hoc Comparisons
Table (4) Tukey’s Post-hoc Comparison Test Between Age Groups

Comparison Mean Difference Sig.

Middle Childhood x Late Childhood 0.16 0.031

Middle Childhood x Early Adolescence 0.37 0.000

Late Childhood x Early Adolescence 0.21
Note. Differences are significant at p < .05.

Table (5) Homogeneous Subsets (Tukey) for Psychological Development

0.004

Indicators
Developmental Stage Mean Group
Middle Childhood 3.18 A
Late Childhood 3.02B
Early Adolescence 2.81C

Note: Means sharing different letters indicate statistically significant
differences based on Tukey’s HSD test.

The analysis of the homogeneous group shows that every age group is a
specific psychological level, and the identified differences are the result of the
gradual development process instead of instant or accidental changes. This
trend is a sign of an evolutionary process of the psychological influence of
digital technology, in which the variations accumulate relative to the new
generations of children and adolescents in the successive developmental stages.
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It was found that the biggest developmental gap existed between the middle
childhood and early adolescence, commonly termed as a sensitive stage of
development. This is a period where digital autonomy is highly evident,
growing social interaction via digital means, and the level of exposure to
digitally challenging cognitively and emotionally stimulating content grows.

Meanwhile, the systems of self-regulation and executive control are yet to
be fully developed, and an artificial imbalance between augmented digital
activity and regulatory ability is present (Santrock, 2018; Blakemore and Mills,
2014).

The fact that homogeneous age groups are clearly separated, therefore,
highlights the fact that the effects of digital technology on the psychological
development is contingent on age, and it dynamically interacts with the
developmental preparedness and regulatory competence. This result advocates
developmental theories which insist on continuity and gradual change, as
opposed to linear growth or decline in psychological functioning during
childhood and adolescence.

Fifth: Relationship Between Digital Technology Use and Psychological
Development:

Table (6) Pearson Correlation Between Digital Technology Use and
Psychological Development
Variables Correlation Coefficient (1) Sig.
Digital Use x Psychological Development —0.48 0.000

The statistically significant negative correlation points at the fact that the
increasing intensity of digital technology use is linked to the decrease of some
of the indicators of psychological development, the most prominent ones being
attention and emotional control. This connection implies that the more often
and intensive digital interactions are, the more often children and adolescents
can have a cognitive distractibility tendency and lose the ability to control
emotional reactions.

This trend, in the developmental context, does not necessarily mean that
the digital exposure has a direct causal impact but instead, it indicates the
interrelation between digital exposure and the yet-to-be-developed self-
regulatory mechanisms that come with late childhood and early adolescence.
Studies of developmental psychology have revealed that unregulated or
excessive digital use may impose persistent loads on attentional resources,
distract concentration and increase emotional responsiveness especially at
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periods of elevated neurocognitive sensitivity (Twenge and Campbell, 2018;
Diamond, 2013).

Moreover, emotionally charged and quickly changing online triggers like
social media communication, gaming, and multimedia content can increase
stress reactions and worsen emotion management abilities in the absence of
being balanced by proper self-control and outside directions. Correspondingly,
the presence of a negative relationship provides evidence of the accumulating
literature, which argues that unregulated digital interaction can increase the
attentional problems and emotional stresses at the sensitive developmental
stages instead of having a consistent positive effect on psychological
functioning.

Discussion: Digital Use as an Ascending Developmental Variable:

The age-related increase in the use of digital products indicates the
cognitive autonomy and less significant external control. During early age,
digital communication alleviates the psychological influence, but in the
adolescent period, the digital interaction becomes part of the identity-building
process and social comparison, increasing the psychological importance of the
phenomenon (Prensky, 2010; Santrock, 2018).

Decline in Psychological Growth Indicators and Developmental
Implications: The comparative decrease in psychological growth indicators in
age should be construed as vulnerability and not regression. The period of
transition, especially early adolescence is marked by increased sensitivity to
assessment and comparison with peers that could be increased in digitally
saturated spaces (Sheban, 2023).

Significance of Age Differences and Effect Size: The findings of
ANOVA and effect size prove that age is a conclusive explanatory factor. The
differences are a qualitative change in the manner in which children and
adolescents interact psychologically with digital technology and this is in line
with the bioecological developmental theory (Bronfenbrenner and Morris,
20006).

Inverse Relationship Between Digital Use and Psychological
Development: The fact that the correlation is inverted shows that usage
patterns are more important than technology itself. Education, which is
structured, can contribute positively to learning, and an overly recreational or
unregulated use can cause the psychological equilibrium to be disturbed
(OECD, 2018).
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Specificity of Public Schools with International Standards: The digital
demands of internationally standardized educations in Baghdad are more
certain to lead to psychological pressure without the relevant counseling
program. This brings out a need of joint educational-psychological
management of digital transformation (Government of Iraq, 2024).

The Developmental Trajectory: In general, the results prove the
existence of a non-linear development path: limited effects in middle
childhood, increasing effects in late childhood, and increased sensitivity in
early adolescence. The digital technology can therefore be considered an active
developmental aspect that needs age-specific policies, as opposed to
generalized policies.

Conclusions:

To start with, online technology among children and teenagers
progressively enhances with their age. This growth is an indication of
developmental changes in psychological self-reliance, choice making capacities
as well as broadening of inter-social contact and is not just a temporary
alteration of behavior.

Second, the psychological development indicators do not have a parallel
altitude trend with a rise in digital use. Instead, one can see significant
development fluctuations that imply that certain psychological developmental
aspects are more vulnerable during the transitional period, especially during
early adolescence.

Third, age is another important variable explaining the nature of impact of
digital technology. This effect is not only restricted in the case of middle
childhood but rather increases and gains power in the later stages, which
confirms the non-linear developmental character of such an association.

Fourth, the negative correlation between the strength of digital use and the
signs of psychological development signifies that the unregulated utilization of
digital technology can be correlated with the drawbacks in some of the
psychological processes, like the control of emotions and attention. It does not
mean necessarily that digital technology itself should be criticized. Fifth, the
international-standard public schools do provide the avenue of the advanced
learning environment but they may develop the stressful psychological
environment in the case the implementation of the digital technology is not
supported by the psychological counseling programs designed according to the
developmental specifics of children and adolescents.

(YA€) @MY\@,MLSMMM@A—KM\@J\@M\EJ*

Yot O (YF) amd) - daaladl add) A4S e jaal
o e N



The Developmental Trajectory of the Impact Digital Technology"s—"m’@%

on the Psychological Development of children and Adolescents Assist. Prof. Dr. Mushtaq Khalid Jabbar

Recommendations:

First: Educational Recommendations: The study suggests the need to
adopt a clear policy in education to control the use of digital technology in
classrooms. This policy must take into consideration age groups of the children
and adolescents and strike the measure of utilizing technology as an
educational aid with the use of technology as a limiting factor to the use of
technology, which may cause distraction or even psychological exhaustion. It
further advises teachers to be trained on how to create digital learning tasks that
are developmentally appropriate to the children and adolescents as well as
staying out of imposing the same pattern of digital use through grade levels.

Second: Psychological and Counseling Recommendations: The study
highlights the significance of mobilizing the participation of the school-based
psychological counseling in the tracking of the psychological impact of digital
usage especially at delicate stages of transition like early adolescence. It
suggests the creation of preventive instructional courses to develop emotional
control skills, control on the use of digital time, to create awareness on the
emerging dangers of unchecked use of digital technology on the psyche, and to
engage families in such courses as a necessary collaborator in psychological
counseling.

Third: Practical Recommendations: It suggests that the notions of
digital literacy and digital mental health should be introduced in school
curricular to enable children and adolescents to develop a healthy and
conscious attitude toward technology. It further suggests the need to have
systems of periodical surveillance to monitor the degree of digital use and its
psychological impact, and use the outcome of such monitoring as a way of
enhancing the digital school setting.

Fourth: Research Recommendations: The study proposes carrying out
new studies with a longitudinal approach to trace the influence of digital
technology on the psychological development of every person during a certain
period of time and examine how the particular pattern of using digital
technology (educational or recreational) influences the particular psychological
dimension. It also suggests a broader focus of the study to incorporate
mediating factors like family support, teacher digital competence and school
climate.
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