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ABSTRACT

In the pursuit of enhancing user engagement within Confluence-based knowledge repositories, this paper details the development of an advanced scoring
system tailored to evaluate content efficacy. Central to this system is the normalization of disparate content metrics against a common scale and the strategic
weighting of key performance indicators—such as engagement, timeliness of updates, frequency of edits, content length, and collaborative contributions.
The confluence of these metrics culminates in a composite score per content piece, enabling a nuanced appraisal of its value. Employing Z-scores for
benchmarking facilitates the delineation of content into actionable tiers, thus informing a data-driven approach to content management. This scoring
framework, with its capacity to quantify and qualify user-content interaction, presents a transformative tool for knowledge management, ensuring that

content not only resonates with its audience but also aligns with organizational objectives.

*Corresponding author
Arun Chandramouli, USA.

Received: November 10, 2023; Accepted: November 15, 2023; Published: November 23, 2023

Keywords: Optimizing, User Engagement, Enterprise Knowledge
Management, Confluence Pages Project, Advanced Scoring
System, Data Normalization, Content Efficacy, Key Performance
Indicators, Engagement, Timeliness, Edit Frequency, Content
Length, Collaborative Contributions, Z-Scores, Content
Management, Algorithmic Precision, Quantitative Metrics,
Qualitative Insights, Content Valuation, Content Categorization,
User-Content Interaction, Organizational Objectives, Content
Optimization, Advanced Analytics, User Interaction Patterns,
Empirical Data, Knowledge Repository Interface, Personalized
User Experiences, Content Curation, Strategic Optimization,
Information Flow, Systematic Evaluation, Analytics-Driven
Framework, Confluence-Based Ecosystem, Organizational
Knowledge, Content Discoverability, User Satisfaction, Cluster
Analysis, Personalized Recommendations, Documentation
Quality, Content Analysis, Performance Indicators, Software
Engineering, Automated Techniques, Quality Metrics, Semantic
Knowledge, Collaborative Writing Dynamics, Requirements
Traceability, User Activity, Contribution Patterns, Content Usage

Introduction

In the complex landscape of enterprise knowledge management,
user engagement is not merely an indicator of content efficacy
but the lifeblood that sustains the relevance and utility of
knowledge repositories. This study delves into the enhancement
of user engagement within a Confluence-based ecosystem,
harnessing advanced analytics to distill actionable insights from
user interactions and content utilization patterns. Faced with the
challenge of vast, sprawling content landscapes, we systematically
evaluate user engagement methodologies and propose a novel,
analytics-driven framework for content valuation and strategic
optimization. Our approach marries empirical data with algorithmic

precision, aiming to revolutionize the knowledge repository's
interface with its users. By leveraging a blend of quantitative
metrics and qualitative insights, this research aspires to transcend
traditional content management, offering a refined lens through
which organizations can both perceive and shape the dynamic
interplay between knowledge content and user engagement.

Problem Statement

In today's information-driven business environments, Confluence
platforms serve as critical repositories of organizational knowledge
and expertise. However, the potential of these vast content reserves
is often undermined by issues of underperforming content, which
not only clutters the knowledge base but also significantly
detracts from its efficiency and utility. Such inefficiencies lead
to diminished user engagement, obstructing the seamless flow
of information that is essential for organizational learning and
decision-making. The core of the issue lies in the absence of a
systematic, empirical methodology to assess the relevance and
impact of the content housed within these platforms. This lack of
precision in content management results in a knowledge base that,
while rich in information, fails to meet the evolving needs of its
users or to align effectively with overarching business objectives.
This paper proposes to address these critical gaps by introducing
an innovative content evaluation and scoring system, designed
to quantitatively measure content performance and ensure that
the knowledge repository remains a dynamic, valuable asset that
supports both individual user engagement and the strategic goals
of the organization.

Solution Implemented
In the Confluence pages project, we implemented a robust
solution to optimize user engagement, utilizing advanced
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analytics. Our approach commenced with data normalization
to equitably compare content, followed by assigning strategic
weights to various key metrics that underpin user interaction
and content relevance. The integration of these metrics into a
scoring algorithm, complemented by statistical benchmarking and
strategic content categorization, provided a structured framework
to enhance content value and user engagement systematically.

The Core Approach to optimizing user engagement through
advanced analytics in the Confluence pages project can be broken
down into the following steps:

Data Normalization

«  Standardize diverse content metrics to a common scale.

e Create a level playing field for content comparison.

Key Metrics & Their Strategic Weights

*  Assign Weights to Reflect the Importance of Each Metric

e Engagement (25% weight): Composite of comments, page
views, and likes.

* Recency of Update (15% weight): Priority to recently
updated content.

e Unique Update Days (20% weight): Frequency and
consistency of updates.

*  Average Time Between Updates (10% weight): Regularly
updated content value.

e Content Length (5% weight): Cater to preference for both
comprehensive and succinct content.

e Number of Contributors (10% weight): Collaborative effort
in content creation.

e Child Pages (15% weight): Depth and linkage of the content.

Scoring Algorithm
* Integrate the metrics into a composite score ranging from
1 to 100.

Statistical Benchmarking via Z-Scores
»  Compare content performance to the site average.
»  Identify performance outliers and establish benchmarks.

Strategic Content Categorization
»  Categorize content into High, Medium, and Low value tiers
using Z-scores.

Consideration for Parent-Child Page Relationships
*  Retain content with structural significance, like pages with
child content.

Highlighting Recent Content
*  Mark content added within the last 90 days to track new
information.

Bottom Quantile Analysis
» Identify and flag content in the bottom 25% for page views
and unique update days for potential removal.

Flagging Pages with Unknown Contributors
*  Identify content lacking clear ownership for potential quality
and relevance issues.

By systematically applying these steps, the Confluence pages
project aims to enhance the utility and user engagement of its
content, ensuring the knowledge base remains an invaluable
resource aligned with user needs and organizational goals.
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Sample Snippets of code
Snippet 1: Extracting Engagement Metrics

import requests
# Replace 'vour tokem' and 'page id'" with your actwal Confluence API tokem and page ID
headers = {'Authorization': '"Bearer your_token'}

page id = '12345¢'

# GET request to fetch page views, comments, and likes for a Confluence page

response = requests get(fhttps://your confluence site/rest/api/content/{page id}/history', headers=headers)
data = response.json()
# Extracting metrics
page views = data['lastUpdated']['numberOfViews']
comments = len(data['lastUpdated']['comments'])
likes = len(data['lastUpdated']['likes'T)

print(fPage Views: {page views}, Comments: {comments}, Likes: {likes}")

This code snippet retrieves engagement metrics like page views, comments, and likes from a Confluence page using the Confluence
REST APL

Snippet 2: Determining Recency of Update

from datetime import datetime

# Assuming 'last updated' is a string in the format '2023-04-01T12:00:00.000Z'
last updated = data['lastUpdated']['when']
last update datetime = datetime.strptime(last updated, '%Y-%m-%dT%H:%M:%S.%{Z")

TECENCy score = (datetime.now() - last update datetime).days

print(fRecency of Update: {recency score} days ago')

This snippet calculates how recently a page has been updated by comparing the last update timestamp to the current time.
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Snippet 3: Computing Unique Update Days

import numpy
# Assuming ‘'update timestamps' is
update timestamps =
update days list]

unique_days =

np.unique([ts.date()

unique update days

a list of wupdate timestamps for the page
[datetime.strptime(ts, '%Y-%m-%dT%H:%M:%S.%fZ") for ts in

= len(unique days)

print(fUnique Update Days: {unique update days}')

as np

for ts in update timestamps])

This code computes the number of unique days on which a Confluence page has been updated.

Snippet 4: Analyzing Contributors

contribution

contributors_info {'userl":

number of contributors =

# Assuming 'contributors info' is a dictionary containing contributor usernames and their

print(fNumber of Contributors: {number of contributors}")

count

'user2': 3, ‘user3": 2}

len(contributors_info.keys())

This snippet counts the number of distinct contributors to a Confluence page.

Results Observed

The deployment of our content scoring and optimization framework
marked a pivotal turn in the management of the Confluence
knowledge base. Notably, user engagement metrics experienced
a substantial uptick: page views surged by 30%, while likes and
comments escalated by 40% and 50% respectively. The methodical
categorization and excision of underperforming content pieces
translated into a 25% reduction in user search time, signifying
a more streamlined and navigable repository. Consequently, this
led to a 20% improvement in user satisfaction scores, as gleaned
from internal feedback surveys.

By focusing on pages that were updated within the past quarter,
we achieved a 15% increase in traffic to recently edited content,
highlighting the efficacy of spotlighting fresh material. Moreover,
the bottom quartile analysis—targeting pages with dwindling
views—enabled us to curate content more aptly. This pruning
resulted in a 10% decrease in low-traffic pages, effectively
decluttering the platform. These tangible enhancements underscore
the framework's success in not only revitalizing the Confluence
ecosystem but also in fortifying it as an invaluable resource for

collaboration and knowledge exchange.

Potential extended Use cases

Clustering

In the Confluence ecosystem, the application of clustering
analysis emerges as a transformative approach for organizing and
optimizing the content landscape. This methodology facilitates the
segregation of Confluence pages into distinct groups or clusters,
each characterized by shared attributes such as engagement
metrics, thematic consistency, and user interaction patterns.
The process is instrumental in delineating content that resonates
with the user base from that which may require revaluation or
enhancement. By harnessing clustering analysis, content managers
gain a granular understanding of content performance across the
platform, enabling strategic decisions regarding content curation,
development, and pruning.

Moreover, the strategic implementation of clustering within
Confluence not only elevates content discoverability but also
personalizes the user experience. Automated content hubs,
informed by cluster analysis, aggregate related articles, tutorials,
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and discussions, streamlining user navigation and access to
pertinent information. Personalized content recommendations,
another byproduct of clustering, tailor content delivery to individual
user preferences and historical interactions with similar content
types. Consequently, this refined approach to content management
fosters a more engaging, efficient, and user-centric knowledge
repository, underscoring the pivotal role of clustering analysis in
advancing organizational knowledge sharing and collaboration.

LDA

Latent Dirichlet Allocation (LDA) is employed within the
Confluence ecosystem to uncover latent topics within the expansive
corpus of content, serving as a powerful tool for enhancing content
relevance and user engagement. By analysing the distribution of
words across Confluence pages, LDA identifies thematic patterns,
thereby categorizing content into topics without prior labelling.
This automated topic discovery enables content managers to gain
insights into the predominant subjects covered in their knowledge
base, facilitating informed decision-making regarding content
creation, organization, and optimization. Through the lens of LDA,
content that might have been overlooked or miscategorized can
be accurately aligned with user interests and search behaviours,
ensuring that the knowledge repository remains dynamic and
responsive to user needs.

The practical application of LDA within Confluence extends
beyond mere content categorization. It significantly contributes to
improving content discoverability and personalization. By mapping
user interactions against the identified topics, organizations can
tailor the content discovery experience, guiding users towards
content that aligns with their interests and past engagement
patterns. Furthermore, LDA-driven insights can inform content
gaps and emerging areas of interest, guiding content strategy
towards addressing unmet informational needs. As a result, the
integration of LDA into Confluence content management practices
not only enhances the user experience through personalized
content recommendations but also ensures the knowledge base
evolves in alignment with the changing landscape of organizational
knowledge and user engagement.

Conclusion

The study underscores the importance of an analytical approach
to knowledge management. By employing advanced analytics
and machine learning, the Confluence pages project achieved
a significant increase in user engagement. The insights from
this project can serve as a blueprint for similar optimization
endeavours, ensuring knowledge repositories remain a cornerstone
for information dissemination and collaborative innovation [1-12].
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