00/00/00 = 5 3y 2,5 15,3k 1l s

ISSN: 2821-0964 elSSN:2821-0816

J.O uﬁ LJL-O LJadé Cb L? a)Lo.jl ;? b)}é
.atu.ac.ir
DOI:

Designing a Conceptual Model for Digital Advertising
Optimization Based on Cognitive Attention and
Engagement

Department of Business Management,

Rezvan Rajabvand Qe.C., Islamic Azad University, Bandar

Abbas, Iran
o Department of Business Management,

Payam Paslari BA.C., Islamic Azad University, Bandar
Abbas, Iran.

Mohammad Hossein Department of Accounting and Finance,

. BA.C.,, Islamic Azad University, Bandar
Ranjbar Abbas, Iran.

Department of Neuroscience, Faculty of
Mir Shahram Safari Advanced Technologies in Medicine,
Neuroscience and Cognition Research
Center, Shahid Beheshti University of
Medical Sciences, Tehran, Iran.

Abstract

Traditional metrics inadequately assess audience cognitive
engagement in the attention economy, thereby challenging intelligent
marketing. This study designed a comprehensive conceptual model for
digital advertising optimization grounded in cognitive attention and
engagement. Using a qualitative thematic analysis, fifteen experts in
cognitive science, digital marketing, and IT were purposively sampled
and interviewed; in-depth semi-structured interviews were then
analyzed through open, axial, and selective coding. Validity was
confirmed via member checking; reliability via parallel coding.
Findings configure the advertising optimization along four dimensions:
cognitive attention engineering; deep cognitive engagement dynamics;
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technological and algorithmic infrastructures; and the socio-ethical
ecosystem. Results demonstrate that optimal advertising operates as a
meaning-making platform transforming behavioral responses into
sustainable persuasion by carefully regulating cognitive load and
balancing content challenge with cognitive capacity. The framework
highlights shifting from traditional behavioral tracking toward real-time
cognitive states, clearly emphasizing cultural sensitivity, user agency,
and rigorous safeguards against manipulative design practices
worldwide.

Keywords: Digital Advertising; Cognitive Attention; Cognitive
Engagement; Attention Economy; Advertising Optimization.

Introduction

Digital advertising now operates in an attention economy characterized by
fragmented media use, abundant stimuli, and increasingly personalized
delivery. Exposure, impressions, and click-through rates remain useful
operational indicators, yet they offer only partial evidence of whether people
noticed, understood, and meaningfully processed an advertisement. An
optimization strategy driven exclusively by short-term behavioral conversion
may therefore increase interruption, cognitive load, banner blindness, and
advertising fatigue without creating durable brand meaning. This study
addresses the conceptual and practical gap between platform-level
performance metrics and the cognitive processes through which advertising
becomes salient, intelligible, and memorable. Its purpose is to develop a
conceptual model for optimizing digital advertising through the linked
constructs of cognitive attention and cognitive engagement, with attention
treated as selective allocation of limited processing resources and engagement
as sustained, active meaning-making. The framework draws on cognitive load
theory and dual-process and elaboration perspectives to explain why salience
alone is insufficient: an advertisement must earn initial orientation while
remaining relevant, comprehensible, and appropriately demanding. The study
also situates optimization within cultural and ethical constraints, recognizing
that cognitive effectiveness cannot be separated from consumer autonomy,
privacy, and the protection of users from manipulative design.



Methodology

An exploratory qualitative design was used to elicit expert accounts and
synthesize a conceptual framework. The purposive sample comprised 15
experts drawn equally from three domains: academic researchers in marketing
and cognitive science, digital-marketing practitioners, and technology
specialists with expertise in artificial intelligence, machine learning, or data
analysis. Participants were selected for relevant credentials and professional
experience. Data were collected through in-depth semi-structured interviews
guided by a literature-informed protocol covering attention capture and
maintenance, cognitive engagement, optimization signals and technologies,
and the architecture and implementation of a comprehensive model.
Interviews were transcribed and examined iteratively using thematic analysis
and constant comparison. Analysis proceeded from initial coding of meaning
units to the grouping of related codes into organizing themes and the synthesis
of higher-order dimensions. The analysis yielded 126 basic codes, 23
organizing themes, and four macro-dimensions. Lincoln and Guba’s
trustworthiness criteria guided rigor: credibility was supported by participant
member checking and triangulation across expert perspectives; dependability
by parallel coding and a documented analytic process; confirmability by
maintaining an audit trail of coding and interpretive decisions; and
transferability by describing the sample domains, selection logic, and analytic
context. These procedures strengthen the transparency of the synthesis; the
resulting framework is conceptual and should not be interpreted as a causal or
experimentally validated model. Expert inclusion required either an advanced
academic degree with at least five years of research or teaching, or a minimum
of ten years of professional experience in digital campaign design and
execution, ensuring balanced representation of scholarly, industry, and
technology perspectives.

Findings

The thematic synthesis produced a four-dimensional architecture comprising
23 organizing themes and 126 basic codes. The first dimension, cognitive
attention engineering, includes six organizing themes concerning sensory
capture, distribution and control of attention, personal relevance, perceptual
load, visual hierarchy, and the alignment of salience with information needs.
Its central implication is that an effective creative should attract attention
without overwhelming working memory: visual contrast and novelty need to
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be balanced with clarity, pacing, and relevance. The second dimension,
dynamics of deep cognitive engagement, also comprises six organizing
themes. It describes meaning-making, cognitive-emotional balance,
interactive agency, narrative absorption, perceived intrusiveness, and the
consolidation of brand concepts. Here, attention functions as an entry
condition rather than a proxy for engagement; an advertisement must support
interpretation and connection to users’ goals if it is to encourage deeper
processing and sustainable persuasion. The third dimension, technological and
algorithmic infrastructures, contains six organizing themes. It encompasses
context-aware content adaptation, multimodal analytics, timely behavioral or
neurocognitive signals where appropriately consented, predictive engagement
assessment, and closed-loop optimization. The model treats telemetry as a
possible aid to inference, not as direct or infallible access to mental states. The
fourth dimension, the cultural, organizational, and strategic ecosystem,
contains five organizing themes covering cultural semiotics, cross-functional
coordination, ethical boundaries, protection of user agency, and alignment
with regulatory governance. Together, the dimensions form an adaptive
feedback system: evidence about audience interaction informs creative and
delivery adjustments, while ethical and contextual constraints bound the
system’s decisions. Expert accounts repeatedly emphasized that unmanaged
salience produces momentary orientation but little consolidation, whereas
appropriately sequenced challenge and feedback sustain processing. The
framework therefore treats attention and engagement as interdependent states
that must be jointly monitored rather than optimized in isolation.

Discussion and Conclusion

The findings indicate that digital-advertising optimization is better
conceptualized as the coordination of attention, engagement, technology, and
governance than as the maximization of reach or immediate response. The
four macro-dimensions link early perceptual orientation to deeper cognitive
processing and make the technological feedback loop accountable to human
and contextual constraints. The framework’s theoretical contribution is to
connect cognitive constructs with operational decisions in creative design and
adaptive delivery. Its practical value lies in encouraging teams to evaluate
message clarity, relevance, processing burden, interaction quality, and user
experience alongside conventional performance indicators. A low click rate,
for example, cannot by itself distinguish an irrelevant message from one that
was understood but did not warrant an immediate action; similarly, high



interaction does not establish comprehension or long-term persuasion.
Responsible implementation therefore requires triangulation among
behavioral, qualitative, and, where appropriate, consented physiological
measures, together with privacy protection and transparent controls. The
framework should be interpreted within the limits of an expert-based
qualitative study: it organizes reported insights but does not establish effect
sizes, causal relationships, or universal generalizability. Future research
should validate the dimensions across cultural and platform settings, test
relationships among constructs using longitudinal or experimental designs,
assess measurement validity, and examine how governance and user agency
affect outcomes. In conclusion, sustainable digital advertising should earn
attention, facilitate meaningful cognitive engagement, and adapt without
exhausting or exploiting the audience. The proposed model provides an
integrative conceptual basis for that shift from behavior-only optimization
toward cognitively informed and ethically bounded communication.
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