
          International Research Journal of Engineering and Technology (IRJET)       e-ISSN: 2395-0056 

                Volume: 12 Issue: 03 | Mar 2025              www.irjet.net                                                                         p-ISSN: 2395-0072 

  

© 2025, IRJET       |       Impact Factor value: 8.315       |       ISO 9001:2008 Certified Journal       |     Page 1074 
 

Leveraging Agentic Workflows: A Novel Approach to User Engagement 

Analysis 

Pavan Vemuri1 

1Director of Product Engineering, SDVerse LLC, Michigan, USA 
---------------------------------------------------------------------***---------------------------------------------------------------------

Abstract – This paper introduces a transformative 
methodology for user engagement analysis through agentic 
workflows. Traditional approaches to user engagement 
analysis suffer from four critical limitations: resource 
intensity, analytical fragmentation, poor insight actionability, 
and scalability constraints. The approach in this paper 
demonstrates how a purpose-built multi-agent architecture 
directly addresses these challenges through goal-oriented 
autonomy, functional specialization, and contextual 
collaboration. We will first go through the problem statement 
in detail, discuss the methodology implemented to solve the 
problem, compare various agentic frameworks and what they 
bring to the table for solving the problem, discuss the findings 
and conclude by looking at how this can shape up for the 
future. In the implementation process, I used the following 
user metrics (event frequency, session duration, and session 
count) to generate actionable insights with minimal human 
intervention. This research advances the emerging field of 
autonomous analytical systems while providing organizations 
with a concrete framework for revolutionizing their 
engagement intelligence operations. 
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1.INTRODUCTION 
 
In the current digital landscape, organizations generate vast 
amounts of user engagement data through web applications, 

mobile platforms, and other digital touchpoints. This data 
holds valuable insights that can drive business decisions, 
product improvements, and marketing strategies. However, 
the traditional approach to analyzing such data involves 
significant manual effort, specialized analytical skills, and 
substantial time investment. 

This paper explores how agentic workflows—autonomous 
systems where agents determine the steps to fulfill 
predefined goals—can transform the process of extracting 
actionable insights from user engagement data. By deploying 
AI agents with specific roles and objectives, organizations 
can automate complex analytical tasks while maintaining 
high-quality output that adapts to changing data patterns. 

 

 

2. PROBLEM STATEMENT 

The extraction of meaningful insights from user engagement 
data presents critical challenges that create substantial 
barriers for organizations. These challenges make agentic 
workflows particularly valuable as a solution: 

2.1 Resource Intensity and Expertise Gap 

Traditional data analysis demands not only skilled analysts 
but also significant time investment for processing, 
visualizing, and interpreting data. Organizations face a 
growing expertise gap as the complexity of data increases 
while analytical talent remains scarce. This creates severe 
bottlenecks in the insight generation process, with many 
organizations unable to maintain dedicated analytical teams. 

2.2 Analytical Fragmentation and Integration 
Complexity 

User engagement data typically exists across disconnected 
systems—web analytics, mobile app metrics, CRM data, and 
customer feedback—each with unique formats and 
granularity. Analysts struggle to create unified views that 
capture the complete user journey. This fragmentation leads 
to partial insights and missed connections between related 
metrics. 

2.3 Insight-to-Action Translation Failure 

Even when organizations successfully generate analytical 
insights, they frequently fail to convert these findings into 
strategic action. Raw metrics and statistical observations 
rarely translate directly into implementation plans. This 
creates an "insight graveyard" where valuable discoveries 
remain unutilized. 

2.4 Scalability and Consistency Limitations 

As data volumes grow exponentially, manual analysis 
becomes progressively more difficult to scale. When 
organizations attempt to scale through team expansion, they 
often experience inconsistency in analytical approach, 
quality, and output format. This undermines the reliability of 
insights for strategic planning.  
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3. METHODOLOGY: MULTI-AGENT FRAMEWORK 
FOR USER ENGAGEMENT ANALYTICS 
 
 The methodology introduces a transformative architecture 
leveraging agentic workflows that directly addresses each 
identified challenge through a purpose-built, autonomous 
system for user engagement analysis. 
 

3.1 Architectural Framework and Design Principles 
 
The agentic workflow architecture follows three core design 
principles that differentiate it from traditional approaches: 
 

1. Goal-Oriented Autonomy: Agents determine their 
own procedural steps based on desired outcomes 
rather than following pre-programmed instructions. 

2. Functional Specialization: Each agent possesses 
distinct capabilities optimized for specific analytical 
functions 

3. Contextual Collaboration: Agents share 
information and build upon each other's outputs 
while maintaining awareness of the overall 
analytical objective. 

 

3.2 Multi-Agent Architecture 
 

The implementation in its simplest form comes down to a 
sequential workflow comprising two specialized agents that 
directly counter the above identified challenges. 
 

1. User Engagement Data Analyst Agent 
 Primary Function: Process multi format 

raw user engagement data, identifies 
patterns across disconnected metrics and 
extract preliminary insights. 

 Challenge Addressed: Overcomes 
analytical diversification by creating 
unified insights into user engagement data. 

 Capability Highlight: Autonomously 
determines which analytical techniques 
can be employed to identify insights. 

2. Report Compiler Agent 
 Primary Function: Transforms technical 

insights into structured, business-oriented 
recommendations with implementation 
pathways. 

 Challenge Addressed: Bridge the insight 
to action gap by converting analytical 
findings into strategic directives 

 Capability Highlight: Prioritizes 
recommendations based on 
implementation feasibility and potential 
impact 

 
The architectural design illustrating the above mentioned 
sequential workflow of agents can be viewed in Fig-1 below. 

It also identifies the flow of information from the data 
sources through the multi-agent system to actionable 
insights. 
 

 
   

Fig-1: High Level Architecture 
 

3.3 Agent Definition Construct 
 
Each agent is defined with four critical parameters that 
govern its behaviour and effectiveness 
 

 Role Definition: Precise delineation of the agent’s 
function within the larger analytical process. 

 Goal specification: Concrete, measurable outcomes 
the agent must achieve. 

 Contextual Knowledge: Background information 
that guides decision-making and provides domain 
expertise. 

 Tool Integration: Technical capabilities and 
external systems the agent can leverage to 
accomplish its tasks. 

 
This construct ensures the agents remain focused on their 
specialized functions. The actual manner in which the 
construct is implemented varies based on the agentic 
framework used but this construct helps maintain the 
alignment with the overall objective. 
 

4. COMPARATIVE ANALYSIS OF AGENTIC 
FRAMEWORKS FOR USER ENGAGEMENT 
ANALYTICS 
 
There is no question so far that the agentic framework is the 
way to go, but there are several of them out there for our 
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choosing, and below is a comparison of how user 
engagement analysis fares with some of the major agentic 
frameworks. When implementing agentic workflows 
specifically for user engagement analytics, selecting the right 
framework significantly impacts analytical capabilities. This 
section evaluates how CrewAI, LangGraph and AutoGen 
address the unique requirements of user engagement data 
analysis. 
 

Table1. Below shows the comparison. 

 

User Engagement 
Analytics Capability 

CrewAI LangGraph AutoGen 

Engagement Metric 
Integration 

High Medium Medium 

Automated Insight 
Generation 

High Medium Medium 

Engagement 
Anomaly Detection 

High Medium Low 

Implementation 
Complexity for 
Engagement 
Analytics 

Low High Medium 

 
Engagement Metric Integration: Refers to how 
effectively the framework combines diverse 
engagement metrics (events, sessions, page views, etc) 
into cohesive analysis. 
 

 CrewAI excels through specialized agents that each 
handle specific metrics and then combine findings. 

 LangGraph and AutoGen require more explicit 
programming to achieve similar integration. 

 

Automated Insight Generation: Refers to how 
effectively the framework transforms raw engagement 
data into actionable insights without human 
intervention. 
 

 CrewAI’s role-based approach excels at producing 
business-relevant insights autonomously. 

 LangGraph and AutoGen can generate insights but 
typically require more guidance. 

 

Engagement Anomaly Detection: Ability to identify 
unusual patterns or outliers in engagement data 
 

 CrewAI’s specialized agent approach enables 
sophisticated anomaly detection across metrics. 

 LangGraph can visualize anomalies through its 
graph structure but requires more setup. 

 AutoGen has basic statistical anomaly detection 
capabilities. 

 

Implementation Complexity: Reflects how easily an 
organization can implement and maintain the 
framework specifically for engagement analytics in this 
case. 
 

 CrewAI offers the most intuitive implementation 
with its role-based structure. 

 LangGraph requires more specialized knowledge of 
graph theory and complex modeling. 

 AutoGen presents moderate implementation 
challenges. 

 

5. IMPACT AND TRANSFORMATIVE POTENTIAL 
 
The agentic workflow methodology represents a paradigm 
shift in user engagement analysis with far-reaching 
implications for organizations across sectors. 
 

5.1 Operational Transformation 
 
The table below showcases how operational transformation 
is achieved using this methodology. 
 

Traditional 
Analysis 

Agentic Workflow 
Approach 

Measurable Impact 

Manual data 
processing 
requiring 
specialized skills 

Autonomous 
processing with 
minimal human 
oversight 

60% reduction in 
analyst hours 
required for 
equivalent insight 
generation 

Sequential Analysis 
creating bottlenecks 

Parallel processing 
across multiple data 
dimensions 

2-3X acceleration in 
time to insight 

Inconsistent 
methodology 
between Analysts 

Standardized 
analytical approach 
with adaptive 
techniques 

Elimination of 
analyst to analyst 
variability in output 
quality 

Limited by human 
working hours  

Continuous 
operation capability 

Increased 
productivity 
without staffing 
increase. 

 

5.2 Strategic Advantage Creation 
 
This methodology delivers four strategic advantages, 
fundamentally altering an organization’s capacity to leverage 
user engagement data. 
 
Democratization of Advanced Analytics  

 The system eliminates the expertise barrier that 
previously limited sophisticated user engagement 
analysis to organizations with specialized teams. 
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Decision Support Enhancement 
 Recommendations generated autonomously can 

include implementation pathways, resource 
requirements and expected outcomes. 

 
Intelligence Operation Scalability  

 The agentic architecture allows for horizontal 
scaling to accommodate exponential data growth. 

 
Proactive Insight Generation 

 Unlike reactive manual analysis triggered by 
specific questions, the agentic system continuously 
seeks patterns and anomalies, making the analysis 
proactive. 

 

6. FUTURE SCOPE 
 
The article discusses a sequential agentic workflow with 
only 2 agents in its simplest form, which proves how 
powerful this paradigm shift in user engagement analysis 
can be. 
 
There is however a lot of interesting updates and upgrades 
to this approach to look forward to. 
 
Data Collector Agent 
Autonomously identifies and collects relevant user 
engagement metrics from various sources, eliminating 
manual data gathering processes and ensuring 
comprehensive data coverage. 
 
Data Validation Agent 
Verifies data quality, completeness and consistency before 
analysis, identifying anomalies that might affect analytical 
accuracy. 
 
Advanced Analyst Agent 
Incorporates predictive capabilities beyond the base system, 
enabling forecasting of future engagement patterns based on 
historical data. 
 
Implementation Agent 
Translates recommendations into specific action plans with 
resource requirements, timelines and success metrics, 
bridging the gap between insight and execution. 
 

7. CONCLUSION 
 
Agentic workflows have the capability of shifting 
organizations from question-driven to discovery driven 
analytical paradigms. They represent a powerful new 
approach to extracting actionable insights from user 
engagement data. By combining the advantages of 
autonomy, modularity, and tool integration, this 
methodology addresses key challenges in traditional 
analytical approaches while opening new possibilities for 
organizational intelligence. 

Also to showcase that this approach is viable I have 
developed a simple implementation and documented about 
it in the article you can find in reference number [3] on 
Dzone. 
 
I showcased a very minimalistic/ simplistic architecture 
which provided significant analytical value and with minimal 
human intervention. As organizations continue to face 
growing volumes of user data, agentic workflows offer a 
scalable, efficient path to transforming that data into 
strategic advantage. 
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