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Abstract: 

Organizations increasingly rely on data visualization platforms to translate analytics into managerial action, yet prior 

research offers limited theoretical explanation for why similar tools produce divergent organizational outcomes. This 

study develops a conceptual framework that links visualization design philosophy (dashboard-centric versus workflow-

centric), user cognitive strategies (monitoring versus exploration), organizational context (governance-oriented versus 

experimentation-oriented), and analytical outcomes (operational control versus innovation). Drawing on theories of 

sensemaking, digital governance, and organizational ambidexterity, the paper advances six propositions specifying how 

visualization paradigms shape analytical reasoning, how cognitive strategies mediate the relationship between tool 

design and outcomes, and how organizational context moderates these effects. The framework further introduces the 

notion of cognitive ambidexterity enabled by hybrid visualization environments that integrate standardized reporting with 

exploratory modelling. By reframing visualization systems as cognitive infrastructures embedded within organizational 

logics, the study contributes to analytics and information systems theory and offers a foundation for future empirical 

research on the strategic value of visual analytics. 

Keywords: Visual Analytics, Business Intelligence Systems, Data Mining Tools, User Sensemaking, Analytics 

Governance, Cognitive Fit 

Objectives: 

To synthesize prior qualitative and mixed-method research on how users interact with visualization features in business 

intelligence and data-mining tools. 

To conceptualize dominant visualization paradigms and analytical interaction logics emerging across contemporary 

platforms. 

To develop an integrative conceptual framework explaining user practices, cognitive strategies, and organizational 

influences in visualization-driven analytics. 

Introduction: 

Data visualization has become an indispensable element in modern data-driven environments, enabling analysts and 

decision-makers to translate complex datasets into comprehensible visual narratives that support strategic insights and 

operational choices. As organizations increasingly adopt analytical ecosystems to manage big data, interactive visual 

representations such as dashboards, charts, and interactive graphs serve not merely as outputs of computation but as 

cognitive artefacts that shape interpretation, reasoning, and decision outcomes (Ajax, 2025; Esmail, 2024). Within the 

broader domain of information and visual analytics, scholars have emphasized that visualizations reduce cognitive load, 

facilitate pattern recognition, and accelerate insight generation across diverse application domains (Sikhosana et al., 

2025). 

Business Intelligence (BI) and data mining tools represent two contrasting but increasingly intertwined paradigms in the 

analytics landscape. BI platforms such as Microsoft Power BI emphasize integrated dashboards and interactive visual 

outputs to support data exploration and organizational decision-making (Tirupati et al., 2024), while open-source or 
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workflow-oriented environments often associated with data mining extend visualization toward exploratory workflows 

and analytical model interpretation (Addepalli et al., 2023). These differing paradigms reflect diverse philosophies about 

how visualizations should be constructed, interpreted, and operationalized: one oriented toward business users and 

reports, the other toward analytical workflows and discovery. 

Despite the rapid proliferation of visualization tools and an expanding empirical literature on their application, there 

remains a need for deeper conceptual understanding of how visualization paradigms influence user practices and 

interpretive experiences. Most existing reviews focus on features, tools, and technical capabilities e.g., drag-and-drop 

interfaces, chart libraries (Addepalli et al., 2023), or address visualization techniques in specific contexts such as 

education and machine learning application domains (Sikhosana et al., 2025). While systematic reviews continue to grow 

in number, few integrate insights about how users cognitively and socially engage with visualization artefacts across tool 

classes, particularly in the context of BI versus data mining workflows. 

Furthermore, recent literature on visualization design and comprehension highlights that visual interpretation is not a 

purely technical activity but is shaped by cognitive processes, interaction paradigms, and context of use (Neri et al., 

2025; Quadri et al., 2024). For example, systematic syntheses show that interactive and customizable representations 

can enhance comprehension across user groups with diverse cognitive preferences, yet challenges related to complexity, 

usability, and interpretive biases persist (Neri et al., 2025). Related research into high-level visualization comprehension 

suggests that how people interpret graphs and charts often diverges from the designers’ intended communicative goals, 

underscoring the importance of considering user experience and interpretive practices qualitatively, not just technically 

(Quadri et al., 2024). 

Despite this recognition, the extant literature lacks an overarching conceptual synthesis that articulates visualization 

paradigms including their implicit assumptions, interaction logics, and cognitive entanglements and how these 

paradigms influence user practices in BI and data mining contexts. This study seeks to address this gap by conducting an 

interpretive, qualitative review of existing research to distil shared themes, patterns, and conceptual models of 

visualization practice. Through this lens, we aim to synthesize the dynamics of visual interpretation, tool interaction 

philosophies, and the cognitive and social processes that underpin effective analytical practice across different 

visualization environments. 

 

Literature Review: 

 

Citation Focus of Study Gap Identified Relevance to This Study 

Ajax, R., Joseph, O., & Own, 

J. (2025) – Enhancing 

Business Intelligence with 

Data Visualization Tools 

Discusses how 

visualization tools (e.g., 

Power BI, Tableau) aid real-

time analysis and strategic 

decision-making in BI. 

Emphasizes tool benefits 

but lacks interpretive 

insights into user practices 

or cognitive engagement 

during use. 

Highlights importance of 

visualization in BI contexts; 

sets context for exploring 

how users engage with these 

paradigms. 

Aksoy, F., Özdem, M., & 

Daş,   R.   (2025)   – 

Comparative Review of 

Graphical User Interface 

Based Data Visualization 

Tools 

Reviews GUI-based 

visualization  tools, 

comparing features and 

trends across platforms. 

Focuses on tool features 

and future trends, but not 

on user interpretive 

practices or paradigm 

influences. 

Offers technical overview of 

tools, useful as a baseline 

against which user practices 

can be interpreted. 

Neri, G. (2025) – Data 

Visualization in AI-assisted 

Decision-Making 

Explores distinction 

between visualization 

formats and visualization 

Reviews elements 

influencing  user 

understanding  but  not 

specifically contrasting BI 

Conceptually supports 

differentiation between 

visualization types and tool 
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 tools in user decision 

contexts. 

vs data mining tool 

paradigms. 

categories, aligning with 

your paradigm focus. 

Lavalle, A., Maté, A., 

Trujillo, J., & Rizzi, S. (2024) 

– Visualization Requirements 

for Business Intelligence 

Analytics 

Proposes a goal-based 

approach to link user needs 

with visualization selection 

in BI. 

Emphasizes goal definition 

but lacks qualitative 

exploration of how users 

actually interpret and 

practice visualization. 

Underlines the need to 

consider user intent and 

requirements—important for 

understanding visualization 

paradigms. 

Addepalli, L., Sindhuja, S., et 

al. (2023) – A Comprehensive 

Review of Data Visualization 

Tools 

Surveys diverse tools and 

their features, strengths, and 

limitations. 

Provides a catalogue of 

tools but doesn’t explore 

how users interpret or 

experience the 

visualization process. 

Useful for understanding 

technical differences that 

may relate to underlying 

paradigms impacting user 

behaviour. 

Frontiers Comm. (2025) – 

Data Visualization in AI- 

assisted Decision-Making 

Reviews how design 

choices (color, layout, 

complexity) influence user 

understanding. 

Focuses on visual elements’ 

impact, not on broader 

paradigms or user practices 

across tool types. 

Supports analysis of visual 

design effects on user 

cognition—a component of 

paradigm effects. 

Computer Science Review 

(2020) – Survey on 

Visualization & Visual 

Analytics Pipeline-Models 

Reviews pipeline-based 

models and principles of 

information visualization 

and visual analytics. 

Concentrates on theoretical 

process models but doesn’t 

explicitly address 

variations in user practice 

across tools. 

Provides conceptual 

foundation for 

understanding visualization 

as structured workflows vs 

dashboards. 

Skender & Manevska (2022) 

– Data Visualization Tools – 

Preview & Comparison 

Compares general 

visualization tools and 

explains the human 

interpretation of visual data. 

Descriptive tool 

comparison without deep 

interpretive insights on user 

engagement or paradigm 

implications. 

Contextual background on 

visualization tools; contrasts 

can feed into interpretive 

synthesis. 

 

Research Methodology: 

This study adopts a qualitative interpretive research design based on a systematic conceptual synthesis of peer-reviewed 

literature rather than the collection of primary data or the use of statistical analysis. The objective is to theorize 

visualization paradigms and user practices embedded within contemporary business intelligence and data-mining tools 

by integrating findings reported across prior empirical, conceptual, and mixed-method studies. Following established 

traditions in interpretive information systems research and qualitative review methodologies, the study treats published 

articles as textual data for analysis. A structured search protocol was implemented across major academic databases 

including Scopus, Web of Science, IEEE Xplore, ACM Digital Library, and ScienceDirect covering the period from 

2019 to 2025. Search strings combined keywords related to data visualization, visual analytics, BI platforms, workflow-

based analytics environments, user interaction, and sensemaking. Inclusion criteria restricted the corpus to peer-

reviewed journal articles and full conference papers that explicitly addressed visualization use or interpretation in 

organizational analytics contexts, while purely technical or algorithmic studies without user-centric discussion were 

excluded. 

The selected literature corpus was analyzed through an iterative thematic synthesis procedure. In the first stage, open 

coding was conducted to identify textual segments describing how users construct visualizations, navigate analytical 

interfaces, interpret visual outputs, and integrate insights into decision-making practices. These codes were inductively 

generated and constantly compared across studies to surface recurrent patterns such as dashboard-driven exploration, 

workflow-oriented modelling, iterative visual reasoning, automation-assisted interpretation, and collaborative 

https://ijsrem.com/


          
         International Journal of Scientific Research in Engineering and Management (IJSREM) 

                       Volume: 10 Issue: 03 | March - 2026                            SJIF Rating: 8.659                                     ISSN: 2582-3930                                                                                                                                               

 

© 2026, IJSREM      | https://ijsrem.com                                 DOI: 10.55041/IJSREM58640                                           |        Page 4 
 

sensemaking. In the second stage, axial coding was used to cluster related codes into higher-order analytical categories 

representing underlying visualization philosophies, interaction logics, epistemic goals, and organizational usage 

conditions. Throughout this process, sensitizing concepts drawn from sensemaking theory, cognitive-fit theory, 

distributed cognition, and visual analytics research informed interpretation without imposing predetermined constructs, 

allowing theoretical abstractions to emerge organically from the literature. 

To ensure methodological rigor and transparency, several strategies were employed. An explicit audit trail documented 

database searches, screening decisions, and successive coding iterations, enabling analytical traceability and 

replicability of the review process. Reflexive memos were maintained to surface and bracket researcher assumptions 

during interpretation, while continual cross-study comparison reduced the risk of over-generalizing from individual 

papers. Coding proceeded until conceptual saturation was achieved, indicated by the absence of substantively new 

themes in successive articles. Because the study relied exclusively on publicly available scholarly sources, no ethical 

approval for human participants was required; nevertheless, all interpretations were anchored closely to original authors’ 

accounts. This methodological approach supports the development of a theoretically grounded framework that 

consolidates fragmented insights on visualization practices and explicates how distinct analytical environments shape 

users’ engagement with data. 

Results and Discussion: 

Overview of Emergent Visualization Paradigms: 

The interpretive synthesis of the reviewed literature revealed that visualization practices in analytics platforms cluster 

around three dominant paradigms rather than around individual software products: dashboard-centric reporting, 

workflow- centric exploratory analysis, and hybrid adaptive visualization environments. Across studies of BI systems, 

visualizations are frequently portrayed as communicative artefacts designed to support managerial monitoring, 

performance tracking, and rapid decision cycles. In contrast, data-mining platforms emphasize visualizations as 

analytical instruments embedded within modelling pipelines, used for hypothesis generation, feature exploration, and 

diagnostic reasoning. More recent work increasingly reports hybrid environments in which dashboard interaction is 

combined with iterative modelling and automation, blurring the traditional boundary between business reporting and 

data science practices. 

Table 1. Emergent Visualization Paradigms from Literature Synthesis. 

 

Paradigm Core Characteristics Dominant User Practices Typical Analytical 

Goal 

Dashboard-Centric 

BI 

Pre-configured dashboards, KPI 

tracking, drag-and-drop visuals, 

storytelling layouts 

Monitoring, filtering, explanatory 

narration, executive 

communication 

Operational and 

strategic oversight 

Workflow-Centric 

Data Mining 

Node-based pipelines, model 

diagnostics, intermediate visual outputs 

Iterative experimentation, 

hypothesis testing, feature 

interpretation 

Discovery and 

model development 

Hybrid Adaptive 

Environments 

Dashboards integrated with modelling 

tools, automation, AI-assisted visuals 

Exploratory storytelling, scenario 

testing, collaborative analysis 

Decision support 

and innovation 

 

This typology extends prior feature-based comparisons by revealing distinct epistemic orientations: BI systems privilege 

communication and sense giving, whereas data-mining tools privilege exploration and sensemaking. Hybrid tools 

increasingly attempt to reconcile both. 
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Visualization as a Cognitive and Organizational Practice: 

Across the reviewed studies, visualization was consistently portrayed not as a neutral representational layer but as an 

active cognitive scaffold shaping reasoning processes. In dashboard-centric contexts, users often relied on visual 

summaries to reduce complexity, align teams around shared metrics, and justify managerial actions. Conversely, in 

workflow-centric environments, visualizations functioned as diagnostic probes supporting trial-and-error reasoning, 

model debugging, and the gradual refinement of analytical questions. 

The synthesis also highlighted the organizational embeddedness of visualization practices. BI visualizations were 

commonly linked to governance structures, standardized metrics, and reporting rhythms, whereas data-mining 

visualizations were associated with experimental cultures, technical autonomy, and learning-oriented communities of 

practice. These patterns suggest that visualization paradigms are shaped as much by institutional logics as by interface 

design. 

Table 2. Cognitive and Organizational Dimensions of Visualization Use. 

 

Dimension BI-Oriented Contexts Data-Mining Contexts 

Cognitive Role Simplification, confirmation, explanation Exploration, diagnosis, hypothesis generation 

Temporal Orientation Periodic reporting cycles Continuous experimentation 

Social Setting Executive briefings, cross-functional meetings Analyst teams, technical communities 

Governance Logic Standardization and compliance Flexibility and innovation 

 

These results align with sensemaking theory by showing how visualizations both frame what counts as relevant data and 

constrain possible interpretations. The divergence between reporting-driven and discovery-driven practices suggests that 

tool selection is fundamentally a cognitive organizational decision rather than a purely technical one. 

 

 

Process Model of Visualization-Driven Sensemaking 

From cross-study comparison, the analysis yielded a process model describing how users move from raw data to 

actionable insights across visualization paradigms. 

Figure 1. Conceptual Process Model of Visualization-Driven Analytics. Paradigm Effects on the Process: 

• BI environments emphasize Initial Visual Framing and Organizational Translation through dashboards and 
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storytelling layouts. 

• Data-mining environments emphasize Interactive Manipulation and Interpretive Reasoning through iterative 

modelling visuals. 

• Hybrid systems distribute attention across all stages, often supported by AI-driven recommendations. 

 

This process-oriented view reframes visualization not as a static artifact but as a dynamic mediating mechanism 

connecting computation, cognition, and managerial action. 

Integrative Framework: Linking Tool Design, User Practice, and Analytical Outcomes: 

Synthesizing the themes identified across the reviewed literature, this study advances an integrative framework that 

explains how visualization paradigms embedded in analytics platforms shape user practices and organizational 

consequences. Rather than treating visualization tools as neutral technological artefacts, the framework conceptualizes 

them as socio-technical systems whose design philosophies actively structure cognitive activity, collaborative dynamics, 

and the types of insights that organizations ultimately generate. Four interdependent dimensions visualization design 

philosophy, user cognitive strategies, organizational context, and analytical outcomes form the core of this explanatory 

model. 

At the foundation of the framework lies visualization design philosophy, which refers to the underlying assumptions 

about how analytical work should be conducted that are inscribed into interface structures and interaction logics. 

Dashboard- oriented BI environments privilege aggregation, stability, and communicative clarity; visualizations are 

typically preconfigured around key performance indicators and reporting templates that foreground comparison, trend 

detection, and managerial accountability. In contrast, workflow-oriented data-mining platforms embed visualization 

within iterative analytical pipelines, encouraging users to move fluidly between data transformation, modelling, and visual 

inspection. Here, visual representations function less as finalized communicative products and more as provisional 

analytical probes that support experimentation and hypothesis refinement. Hybrid systems increasingly combine these 

philosophies, integrating exploratory modelling views into dashboard spaces and embedding automated insight 

suggestions into reporting interfaces. 

These design philosophies, in turn, condition user cognitive strategies the habitual ways in which analysts reason with 

data through visual artefacts. In dashboard-centric environments, users predominantly adopt monitoring and 

confirmatory strategies, scanning visuals for deviations from targets, validating prior expectations, and constructing 

narratives for managerial audiences. The visual interface scaffolds abductive leaps only to a limited degree; instead, it 

promotes efficiency, consistency, and interpretive convergence. Workflow-centric tools foster exploratory and 

generative strategies, wherein users engage in iterative cycles of visual inspection, model adjustment, and question 

reformulation. Visualizations become vehicles for abductive reasoning, supporting the emergence of new hypotheses 

rather than merely verifying predefined metrics. Hybrid platforms enable oscillation between these modes, allowing 

users to transition from exploration to explanation within a single analytical environment. 

The framework further situates these cognitive strategies within broader organizational contexts, recognizing that 

visualization practices are embedded in institutional structures, governance regimes, and cultural expectations 

surrounding analytics use. Dashboard-driven visualization is frequently associated with settings characterized by strong 

governance mechanisms, standardized metrics, and hierarchical decision processes, where consistency and auditability 

are valued. Workflow-oriented visualization practices tend to flourish in more experimental organizational climates, 

such as advanced analytics teams or innovation units, where interpretive flexibility, methodological diversity, and 

learning are prioritized over strict reporting compliance. Hybrid visualization paradigms often emerge in cross-

functional environments attempting to reconcile these competing logics—for example, organizations seeking to 

institutionalize data science experimentation while maintaining executive oversight and regulatory accountability. 

Finally, the interaction of tool design, cognitive strategy, and organizational context shapes analytical outcomes, defined 

not merely as technical results but as the kinds of organizational actions and capabilities that visualization practices 

enable. Dashboard-centric paradigms are typically associated with outcomes such as operational control, performance 
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alignment, and incremental optimization, reinforcing existing managerial routines and strategic frames. Workflow-

centric paradigms more often support outcomes related to discovery, organizational learning, and innovation by 

enabling analysts to surface unexpected patterns and develop novel explanatory models. Hybrid environments, when 

effectively aligned with organizational needs, can facilitate strategic sensemaking and adaptive decision-making by 

bridging exploration and exploitation allowing insights generated through experimentation to be translated into 

communicable and actionable managerial narratives. 

Taken together, this integrative framework reframes visualization systems as structuring forces in organizational 

analytics rather than passive display technologies. It suggests that mismatches among design philosophy, cognitive 

strategy, and organizational context such as deploying dashboard-centric systems in exploratory research units or 

imposing rigid governance structures on workflow-based experimentation may constrain insight generation and reduce 

perceived tool effectiveness. Conversely, alignment across these dimensions can amplify analytical value. By 

articulating these relationships, the framework offers a theoretically grounded basis for future empirical research and 

provides practitioners with a diagnostic lens for selecting and configuring visualization platforms in accordance with 

their analytical ambitions. 

Table 3. Integrative Conceptual Framework. 

 

Design Philosophy Cognitive Strategy Organizational Context Dominant Outcome 

Dashboard- Driven Pattern confirmation, narrative 

explanation 

Hierarchical decision 

structures 

Efficiency and 

alignment 

Workflow-Driven Trial-and-error, abductive reasoning Experimental analytics 

teams 

Discovery and 

learning 

Hybrid Scenario exploration, collaborative 

sensemaking 

Cross-functional analytics 

units 

Strategic innovation 

 

Discussion and Theoretical Contributions: 

The study contributes to visualization research in three principal ways. First, it shifts attention from tool-centric 

comparisons toward paradigmatic analysis, revealing that BI and data-mining platforms embody fundamentally different 

philosophies of analytical work. Second, it advances theory by conceptualizing visualization as a socio-cognitive practice 

shaped jointly by interface design and organizational arrangements. Third, the proposed process model and integrative 

framework offer a higher-level explanation of how visual analytics mediates between data, models, and decisions. 

From a practical standpoint, the findings caution organizations against selecting visualization tools solely on the basis of 

chart variety or interface usability. Instead, decision makers should evaluate whether a platform’s visualization 

paradigm aligns with their analytical culture, governance structures, and innovation goals. For researchers, the 

framework opens avenues for future empirical inquiry into hybrid visualization environments, AI-augmented 

dashboards, and cross- functional analytics teams. 

Managerial Implications: 

The proposed framework offers several actionable insights for executives, analytics leaders, and system designers 

responsible for shaping organizational analytics capabilities. First, managers should avoid treating visualization 

platforms as neutral technical artifacts and instead recognize them as cognitive infrastructures that channel how analyst’s 

reason with data. Organizations emphasizing operational discipline, regulatory compliance, and performance 

accountability should prioritize dashboard-centric environments with standardized metrics, certification processes, and 

governance controls. Conversely, firms seeking innovation and strategic renewal should invest in workflow-centric 

platforms that support iterative modelling, scenario exploration, and rapid experimentation. Selecting tools without 

regard to strategic intent risks generating underutilized systems or dysfunctional analytical practices. 
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Second, the framework highlights the importance of cultivating cognitive fit through training and organizational design. 

Rather than focusing exclusively on technical proficiency, capability-building initiatives should develop distinct 

analytical mindsets monitoring for execution-oriented roles and exploration for innovation-oriented roles. Hybrid roles 

and cross- functional analytics teams may be particularly valuable, as they can exploit platforms that integrate 

dashboards and workflows to move insights from discovery to institutionalized decision routines. Governance 

mechanisms should therefore remain flexible enough to allow exploratory work upstream while enforcing 

standardization once metrics and models stabilize. 

Finally, the propositions caution managers against over-standardization in dynamic environments and excessive 

experimentation in tightly regulated contexts. Senior leaders can use the framework as a diagnostic tool to assess 

alignment among visualization architectures, organizational culture, and strategic objectives. Periodic audits of 

dashboard portfolios, model repositories, and usage patterns may reveal whether analytics investments are reinforcing 

existing capabilities or constraining organizational learning. In this sense, visualization strategy becomes a central 

component of digital transformation and analytical maturity, rather than a peripheral design choice. 

Theoretical Contributions: 

This study makes three principal theoretical contributions. First, it reconceptualizes data visualization systems not 

merely as representational devices but as design philosophies that embed distinct epistemic logics monitoring versus 

exploration within organizational analytics. By shifting attention from visual encodings and interface features to 

paradigmatic orientations, the framework broadens the unit of analysis in visualization research and connects it more 

directly to organizational theory. 

Second, the model advances a multilevel explanation of analytical value creation by positioning user cognitive strategies 

as a mediating mechanism and organizational context as a moderating condition. In doing so, it integrates streams of 

research on visual analytics, sensemaking, and digital governance that have often been examined in isolation. The 

proposition-based approach clarifies how identical tools can generate divergent outcomes across firms, thereby 

addressing longstanding puzzles regarding the inconsistent returns from analytics investments. 

Third, the paper introduces the concept of cognitive ambidexterity in visual analytics the capacity of organizations to 

orchestrate exploratory and monitoring modes through hybrid visualization environments. This idea extends theories of 

organizational ambidexterity into the domain of analytics infrastructure and suggests new pathways through which 

digital artifacts enable strategic balance between exploitation and exploration. 

Future Research Scope: 

The conceptual propositions articulated in this paper open several promising directions for empirical and theoretical 

extension. First, qualitative field studies such as ethnographies of analytics teams, longitudinal case analyses, and 

interpretive interviews could investigate how analysts enact monitoring and exploratory cognitive strategies in everyday 

work and how these practices evolve as visualization platforms mature. Such research would illuminate micro-level 

sensemaking processes and the institutionalization of exploratory insights into standardized reporting artifacts. 

Second, mixed-method and experimental research could test the causal mechanisms proposed in the model. Laboratory 

experiments manipulating visualization environments may assess how dashboard-centric versus workflow-centric 

interfaces influence hypothesis generation, cognitive bias, and decision confidence. Survey-based studies across 

industries could evaluate alignment among visualization design, governance regimes, and strategic orientation, thereby 

assessing the boundary conditions of the framework. 

 

Conclusion: 

This study advances understanding of visualization practices in business intelligence and data mining tools by 

developing an interpretive, theory-driven framework that links visualization design philosophies, user cognitive 

strategies, organizational contexts, and analytical outcomes. Moving beyond feature-level comparisons, the paper 

conceptualizes dashboards and analytical workflows as alternative epistemic infrastructures that shape how analysts 

attend to data, construct meaning, and translate insights into organizational routines. Through a proposition-based 
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model, the study explains why similar visualization technologies may generate markedly different forms of value 

ranging from operational control to strategic innovation across organizational settings. 

By integrating perspectives from sensemaking theory, digital governance, and organizational ambidexterity, the 

framework positions visualization systems as central actors in organizational learning rather than peripheral reporting 

tools. The notion of cognitive ambidexterity further extends analytics research by theorizing how organizations can 

deliberately orchestrate exploratory and monitoring modes through hybrid visualization environments. Collectively, 

these contributions offer a coherent theoretical foundation for examining visual analytics as a socio-technical 

phenomenon embedded within strategic and institutional structures. 
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