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Abstract

Introduction and Aim: The widespread use of online search has facilitated access to
information but raised concerns about cognitive dependence and impaired cognitive
functioning. This study aimed to examine the effectiveness of Cognitive Behavioral
Therapy in reducing cognitive dependence on online search and improving working
memory and deep information processing.

Methodology: This study employed a quasi-experimental pretest—posttest design with a
control group, involving 45 adults from Tehran who were randomly assigned to an
experimental group (n = 23) and a control group (n = 22). The instruments included a
cognitive dependence on online search scale, a working memory test, and a deep
information processing scale. The experimental group received eight 90-minute sessions
of Cognitive Behavioral Therapy, while the control group received no intervention. Data
were analyzed using repeated measures ANOVA and Bonferroni post-hoc tests.

Findings: The results indicated a significant interaction effect between group and time
How to Cite: Gholamhoseini, B. for cognitive dependence on online search, working memory, and deep information
gg;rﬁ)t}ve nghavi52f°t¥ﬁ2f§;y c?: processing (p < 0.05). The experimental group showed a significant decrease in cognitive
Cognitive Dependence on Online dependence on online search and significant improvements in working memory and deep
Search, Working Memory, and Deep information processing compared to the control group. Bonferroni tests confirmed
Information Processing. Psychology  significant pretest—posttest differences in the experimental group across all variables,

Zzggﬂ‘it_'i’gt"’”' Behavior, and Health, \yhereas no significant changes were observed in the control group.

Conclusion: Cognitive Behavioral Therapy is an effective intervention for reducing
cognitive dependence on online search and enhancing cognitive functioning in the digital
age.
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Extended Abstract

Introduction and Aim

In recent decades, the rapid expansion of digital
technologies and the widespread accessibility of the
internet have fundamentally transformed human
cognitive processes. Online search engines, in
particular, have become a primary tool for
information acquisition, shaping how individuals
encode, store, and retrieve knowledge. While these
technologies offer undeniable advantages such as
speed, convenience, and access to vast information
resources, emerging evidence suggests that excessive
reliance on them may lead to unintended cognitive
consequences. One of the most critical outcomes is
the development of cognitive dependence on online
search, a phenomenon in which individuals
increasingly rely on external digital sources rather
than internal cognitive resources to solve problems or
recall information (Gabarrén et al., 2025; Stanford &
Just, 2025).

Cognitive dependence on online search has been
associated with diminished engagement in active
cognitive processing, potentially affecting core
executive functions such as working memory.
Working memory plays a central role in higher-order
cognition, including reasoning, comprehension, and
decision-making. When individuals repeatedly
outsource cognitive tasks to digital tools, they may
reduce the cognitive effort required for internal
processing, leading to a gradual decline in working
memory  efficiency. Empirical studies have
demonstrated that excessive digital reliance may
interfere with the encoding and retrieval processes
essential for memory consolidation (zhang & Gao,
2024; Zhu et al., 2023).

Another critical dimension affected by digital
overreliance is the depth of information processing.
Deep processing involves semantic elaboration,
critical thinking, and integration of new knowledge
with existing cognitive schemas, whereas shallow
processing is characterized by surface-level
engagement and rapid information scanning. Frequent
use of online search tools may encourage superficial
information processing, reducing the likelihood of
meaningful learning and long-term retention.
Neurocognitive research has highlighted that habitual
digital behaviors can reshape attentional patterns and
diminish sustained cognitive engagement (Mestre-
Bach & Potenza, 2023; Zamboni et al., 2021).

In response to these challenges, psychological
interventions—particularly ~ Cognitive  Behavioral

Therapy (CBT)—have gained attention as potential
mechanisms for mitigating the negative cognitive
effects associated with digital overuse. CBT is a well-
established therapeutic approach that focuses on
identifying and modifying maladaptive thoughts and
behaviors. It has demonstrated efficacy across a wide
range of psychological and behavioral conditions,
including technology-related problems. Meta-analytic
evidence indicates that CBT can significantly improve
cognitive  functioning and reduce maladaptive
behavioral patterns by enhancing self-regulation and
cognitive restructuring (Sim & Yu, 2024; Zhang & Gao,
2024).

Recent advancements have also emphasized the
integration of CBT with digital platforms, expanding
its accessibility and applicability. Digital CBT
interventions have shown promising results in
improving mental health outcomes and cognitive
performance across diverse populations. These
interventions enable flexible delivery formats and
personalized  therapeutic  content, which are
particularly relevant in addressing technology-related
cognitive challenges (Andrade et al., 2025; Stanford &
Just, 2025). Moreover, the use of digital mental health
tools has increased significantly in recent years,
especially in response to global challenges such as the
COVID-19 pandemic, highlighting their potential for
large-scale implementation (Broering, 2024; Katzmarzyk
etal.,, 2025).

Despite growing interest in the cognitive implications
of digital behavior and the effectiveness of CBT, there
remains a notable gap in the literature regarding the
simultaneous examination of CBT’s impact on
cognitive dependence on online search, working
memory, and deep information processing.
Addressing this gap is essential for developing
comprehensive interventions that target multiple
dimensions of cognitive functioning in the digital age.
Therefore, the present study aims to investigate the
effectiveness of Cognitive Behavioral Therapy on
cognitive dependence on online search, working
memory, and deep information processing among
adults.

Methodology

The present study employed a quasi-experimental
design with a pretest—posttest control group structure.
The statistical population consisted of adult residents
of Tehran who reported frequent use of online search
tools and subjective cognitive concerns related to
attention and memory. A total of 45 participants
meeting the inclusion criteria were selected through




purposive sampling and randomly assigned to either
an experimental group (n = 23) or a control group (n =
22).

Data were collected using standardized instruments
assessing cognitive dependence on online search,
working memory, and deep information processing.
The experimental group participated in an eight-
session Cognitive Behavioral Therapy program, with
each session lasting approximately 90 minutes and
conducted weekly. The intervention focused on
cognitive restructuring, behavioral modification,
attention regulation, and the enhancement of cognitive
strategies for memory and information processing.
The control group did not receive any intervention
during the study period.

Data analysis was conducted using SPSS version 27.
Descriptive statistics, including means and standard
deviations, were calculated. Inferential analyses were
performed using repeated measures analysis of
variance (ANOVA) to examine within-group and
between-group differences over time. Bonferroni
post-hoc tests were applied to identify specific group
differences, and statistical significance was set at p <
0.05.

Findings

The results indicated that the two groups were
homogeneous at baseline, with no significant
differences observed in pretest scores across the three
variables. Following the intervention, substantial
changes were observed in the experimental group
compared to the control group.

Specifically, cognitive dependence on online search
showed a marked decrease in the experimental group,
while only minimal changes were observed in the
control  group.  Similarly, working memory
performance  significantly improved in the
experimental group, as evidenced by increased
posttest scores, whereas the control group exhibited
negligible variation. In terms of deep information
processing, participants in the experimental group
demonstrated a notable increase, indicating enhanced
cognitive engagement and more meaningful
processing of information.

Repeated measures ANOVA revealed significant
main effects of time and group, as well as a
significant interaction effect between group and time
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for all three variables. These findings indicate that the
observed improvements were attributable to the CBT
intervention rather than to natural fluctuations over
time. Effect size estimates further demonstrated that a
substantial proportion of variance in cognitive
outcomes was explained by the intervention.

Bonferroni post-hoc comparisons confirmed that
pretest—posttest differences in the experimental group
were statistically significant across all variables,
whereas no significant differences were found in the
control group. Overall, the findings provide strong
empirical support for the effectiveness of CBT in
reducing cognitive dependence on online search and
enhancing both working memory and deep
information processing.

Discussion and Conclusion

The findings of the present study demonstrate that
Cognitive Behavioral Therapy is an effective
intervention for addressing cognitive challenges
associated with excessive reliance on digital
technologies. The significant reduction in cognitive
dependence on online search suggests that CBT can
successfully modify maladaptive cognitive patterns
and promote greater reliance on internal cognitive
resources. By targeting dysfunctional beliefs and
habitual behaviors, the intervention appears to
facilitate more adaptive cognitive strategies.

The observed improvement in working memory
further highlights the potential of CBT to enhance
executive cognitive functions. This enhancement may
be attributed to increased cognitive engagement,
improved attentional control, and the adoption of
effective memory strategies. The intervention likely
encouraged  participants to  actively  process
information rather than passively relying on external
sources, thereby strengthening cognitive capacity.

In addition, the increase in deep information
processing indicates that CBT can foster more
meaningful and elaborative cognitive engagement.
Participants in the experimental group demonstrated a
shift from superficial information scanning to more
analytical and integrative processing. This change is
particularly significant in the context of modern
digital environments, where rapid information
consumption often undermines deep learning.
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