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Abstract: This article focuses on the core issue of enhancing user engagement and explores the quan-
titative impact of optimizing content design on it. Based on a detailed analysis of user behavior
information and in-depth exploration of content strategies, this article explains the role of emotional
design, diversified media applications, and personalized content distribution in promoting user en-
gagement. By comparing the changes in user activity before and after content optimization, the ef-
fectiveness of design improvements was quantified and practical operational methods were sum-
marized, aiming to provide feasible strategies for improving user activity. Empirical studies have
shown that optimizing content layout is an effective way to stimulate long-term user engagement,
significantly enhancing user experience and platform attractiveness.
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1. Introduction

User engagement is a key criterion for evaluating the effectiveness of content con-
struction and a critical factor in ensuring user loyalty and achieving business objectives.
With the continuous evolution of the information environment, content design must
strengthen interactivity and emotional resonance with users. At present, discussions on
user engagement often focus on data analysis of user behavior, but the specific quantita-
tive impact of content improvement strategies is not yet fully explored. The aim of this
study is to establish an optimization model for content construction, explore its specific
effects on improving user engagement, and provide both theoretical support and practical
guidance, thereby promoting in-depth communication and interaction between users and
content.

2. Basic Definition and Key Indicators of User Engagement

User engagement is a key indicator for measuring the closeness of their interaction
with content, platforms, or services, involving multiple dimensions such as behavioral
responses, emotional connections, and the quality of interaction. It is a core indicator for
evaluating the effectiveness of content design and plays a crucial role in enhancing user
experience, product development, and marketing strategies [1].

The frequency of user behavior constitutes the fundamental level of engagement, in-
volving interactive behaviors such as clicking, browsing, forwarding, and leaving mes-
sages. These actions demonstrate the user's preference and acceptance of the content, and
also serve as a reflection of the user's connection with the platform. Staying time is an
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important reference indicator of user engagement. The longer a user stays on a certain
content page or platform, the greater the attractiveness of the content to the user. This
indicator not only reveals the level of user attention, but also has a significant impact on
the platform's advertising revenue and commercial value enhancement [2].

The frequency and quality of interaction reflect the depth of user engagement. Fre-
quent comments, likes, and Q&A activities demonstrate the close connection between us-
ers and information, while the quality of interaction is reflected in whether the infor-
mation can stimulate meaningful discussions or evoke emotions. The change in user be-
havior, as a further manifestation of participation, reflects the transition of users from
simply receiving information to actual actions, such as shopping, following, or joining
members. This indicator is closely related to the commercial interests of the platform and
is the core criterion for evaluating the effectiveness of participation.

3. Quantitative Impact Analysis of Content Design Optimization on User Engagement
3.1. Changes in User Engagement before and after Content Optimization

Before optimizing the content design, the platform mainly presented simple text lack-
ing personalized interaction and emotional elements, which failed to capture users' inter-
est and resulted in low user engagement. After improvement, the platform has added
emotional design concepts, customized content distribution mechanisms, and rich inter-
active elements, effectively stimulating users' interest in participation. An analysis of user
behavior indicators before and after the improvement revealed specific data illustrating
the increase in user activity [3]. Table 1 shows the comparison data of user engagement
before and after content optimization:

Table 1. Comparison of Changes in User Engagement before and after Content Optimization.

Index Before optimization  After optimization Percentage change
User interaction volume one thousand and two one thousand and eight 150%
(times/day) hundred hundred ’
Average:* dwell time five point two six point eight +30.8%
(minutes)
Number of comments (per . .
day) one hundred and fifty two hundred and fifty +66.7%
Number of shares fifty ninety-five +90%
(times/day)
Likes (times/day) three hundred four hundred and fifty +50%

From Table 1, it can be seen that after the content upgrade, users' interactive enthu-
siasm has significantly increased, and key indicators such as interaction frequency, num-
ber of messages, and forwarding volume have all increased, reflecting that optimization
methods have stimulated users' enthusiasm for participation. After optimization, users'
sense of belonging and overall user experience have been significantly enhanced, and the
attractiveness of content has been improved, thereby promoting increased community ac-
tivity and user stickiness.

The optimized content design mainly includes emotional design, personalized rec-
ommendations, and the integration of interactive elements. The implementation of these
strategies enables the platform to cater more accurately to user preferences, further pro-
moting user engagement. In data analysis, we not only see the intuitive manifestation of
increased participation, but also gain insight into the long-term effects of content improve-
ment on user behavior [4].

3.2. The Driving Effect of Emotional Design on User Interaction

By deepening the emotional bond between users and content, emotional design aims
to trigger emotional resonance among users, thereby promoting interactive engagement.
In the user experience stage, emotional design can significantly enhance the attractiveness
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and influence of content, enabling users to form emotional dependence when enjoying
content, and thus actively participate in interactive activities such as commenting, liking,
and sharing. By analyzing the interaction data before and after the implementation of
emotional design, it can be observed that there has been a significant increase in user en-
gagement. Thanks to personalized language expression, storytelling content, and design
elements that align with users' daily lives, emotional design fosters emotional connection
and encourages user interaction. Experimental statistics show that the application of emo-
tional design in content has increased the number of interactions by about 40% compared
to traditional content, and significantly enhanced user engagement and identification.

3.3. Comparison of Participation Effects in Multimedia Content Design

Integrating diverse media elements, content design not only enhances expressiveness
but also deepens the user's immersive experience, effectively promoting an increase in
user engagement. Compared to a single textual description, integrating multimedia meth-
ods such as videos, images, animations, etc. can attract more attention, quickly stimulate
users' interest, and enhance their motivation to participate. With the integration of multi-
media factors, major platforms are able to enhance the user experience value, thereby
stimulating more interactive behaviors. Table 2 below presents a comparison of user en-
gagement between multimedia content and traditional textual content:

Table 2. Comparison of User Engagement between Multimedia Content and Text Content.

Index Text content Multimedia content Percentage change
User int.eraction volume nine hundred one thousand and five 166.7%
(times/day) hundred
Average dwell time (minutes) four point five seven point three +62.2%
Number of comments (per one hundred and two hundred and ten 75%
day) twenty

Number of shares (times/day) forty eighty +100%
Likes (times/day) two hundred and fifty three hundred and fifty +40%

From Table 2, it can be seen that user interaction levels associated with multimedia-
integrated content are significantly higher than those of single text-based content across
multiple engagement metrics. Specifically, the fusion of video and image-text content ef-
fectively increases user interaction frequency, page dwell time, comment count, and shar-
ing frequency compared to pure text formats. This type of content is more attractive than
text-only formats due to its diverse presentation methods, effectively promoting user in-
teraction and sharing behavior. For example, videos and animations can showcase prod-
uct features, story clues, or brand concepts in a more lively way, making it easier for users
to resonate while watching, thereby increasing their willingness to participate.

At the same time, the strong interactivity of multimedia content has expanded the
breadth of information dissemination and attracted more user attention through the shar-
ing mechanism of social media. In this process, the diversity of content and visual impact
become key driving factors in user content consumption. Therefore, content designed us-
ing multimedia strategies can achieve significant interactive effects on multiple platforms

[5].

3.4. The Role of Customized Content Push in Enhancing Engagement

Customized content push enhances user engagement by analyzing users' preferences,
behavior patterns, and historical interactions, and presenting them with tailored content.
Compared to traditional batch push methods, personalized content customization can
more accurately correspond to users' specific needs, ensuring that users receive the most
relevant information at the appropriate time, thereby effectively stimulating users' inter-
est in participation. Related studies indicate that personalized content customization can
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effectively improve user click through rates and interaction levels. In the comparative ex-
periment, the effectiveness of personalized push and traditional push was compared
through A/B testing. The click-through rate of personalized push content increased by
40%, and user participation in commenting and sharing also rose by more than 30% com-
pared to traditional push. Personalized content customization helps improve the fit be-
tween content and users, ensuring that every push message has a high level of attractive-
ness, thereby increasing user engagement and enthusiasm for interaction.

4. Optimization Design and Practical Path to Enhance User Engagement
4.1. Optimizing Content Design through User Behavior Data Mining

User behavior data offers comprehensive insights into users' trajectories and prefer-
ences, serving as key assets for improving content layout and enhancing user engagement.
Through in-depth exploration of these activity information, it is possible to identify which
types of content, interaction patterns, and design elements are more attractive to the target
audience, and then optimize the content based on the insights obtained, thereby enhanc-
ing the overall sense of user participation. These activity information usually cover user
browsing history, interaction frequency, click through rate, page dwell time, sharing vol-
ume, and other aspects. Thoroughly analyzing these data can help improve content, en-
hance its personalization and interaction level.

Cluster analysis is a widely used strategy in the in-depth analysis of user behavior
data. It identifies users' behavioral attributes and categorizes them into specific classes.
For example, some users tend to immerse themselves in detailed and in-depth articles,
while others tend to read concise and informative short articles. Based on the characteris-
tics of these groups, major platforms can adjust their content optimization strategies ac-
cordingly. For example, recommending more engaging content to users with higher ac-
tivity levels and providing more concise and understandable information to users with
lower activity levels to ensure maximum consistency between content supply and user
needs.

Data mining techniques can also be used to quantify improvements in user engage-
ment through appropriate analytical models:

Poptimize = Zy:l(;iXWi) (1)

Among them, P,pimize T€presents the optimized user engagement, I; is the interac-
tion frequency of user i, W; is the weight of users in the group, and n is the total number
of users in the group. By optimizing content design, increasing the frequency of user in-
teraction and the weight of content, the overall participation of the group can be signifi-
cantly enhanced. Data mining helps platforms accurately identify the features of high en-
gagement content, thereby enhancing the overall level of user engagement.

4.2. Implement A/B Testing to Verify the Optimization Effect of Content Optimization

A/B testing is an experiment-based method used to precisely evaluate the impact of
different content versions. During this process, users were randomly divided into two
groups: the control group (Group A) and the experimental group (Group B), who were
exposed to the content layout before and after modification, respectively. By analyzing
the engagement indicators of the two user groups (such as interaction frequency, page
dwell time, and number of comments), the website can measure the effectiveness of con-
tent updates. A/B testing can confirm the effectiveness of content changes in a short period
of time, and quickly identify the most ideal content layout plan.

For example, if a platform wants to test whether a newly added emotional interface
can increase user interaction, it can divide users into Group A (experiencing the original
interface) and Group B (experiencing the optimized emotional interface). Next, the behav-
ioral changes of the two user groups are compared, and statistical methods are used to
evaluate the effectiveness of the improvement measures.
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The results of A/B testing can be quantitatively evaluated using the following for-
mula:

AP = PBgroup - PAgroup (2)

Among them, AP represents the change in participation between the two groups,
and Pggroup and Pygroyp are the user participation after optimization and before optimi-
zation, respectively.If AP is significantly greater than zero, it indicates that the optimized
design has significantly increased user engagement. In this way, the platform can accu-
rately verify which content designs can effectively promote user engagement behavior.

By conducting A/B testing on different design schemes, not only can their effective-
ness be measured, but also the best design scheme can be selected, thus creating the best

content strategy. Therefore, A/B testing has become a key method for verifying the effec-
tiveness of content improvements and validating design strategies.

4.3. Personalized Recommendation System Improves Content and User Matching

By delving into users' past behavior records and combining them with advanced ma-
chine learning algorithms, personalized recommendation systems are committed to filter-
ing out information that may be of interest to each user, thereby improving the fit between
information and user interests. This customized recommendation mechanism signifi-
cantly enhances the relevance between content and user interests, enabling users to easily
discover information that meets their personal needs, thereby stimulating user engage-
ment and enthusiasm for interaction. Among numerous recommendation algorithms, col-
laborative filtering, content-based recommendation, and hybrid recommendation algo-
rithms are common types, and collaborative filtering algorithms are highly favored due
to their wide range of applications.

Collaborative filtering algorithms explore user behavior patterns, identify user
groups with similar behaviors, and recommend content preferred by these users to the
target user. The content-based recommendation algorithm recommends based on the at-
tributes of the content and the personalized preferences of the user, such as analyzing the
themes or keywords of articles that the user has read before, and then recommending
other related content.

The following formula can describe how personalized recommendation systems can
improve user engagement:

sim(uuw)X(ry i—Ty) (3)

Among them, 7,,; represents the predicted rating of user u for content i, u isthe av-
erage of all ratings, b, and b; are the deviation terms between the user and the content,
N, is the set of users similar to user u, sim(u,u) is the similarity between users u and
u, and 7, is the average rating of user u.

Personalized recommendation systems allow each user to receive more accurate in-
formation, filter out irrelevant content, and greatly enhance the interactive experience. By
continuously improving recommendation logic and data response, the platform is able to
more accurately capture user needs, thereby effectively increasing user interaction fre-
quency.

ru,i =u + bi + bu + ZuENu

Y ueNy|sim(u,u)|

4.4. Optimize Cross Platform Content Design to Maintain Consistency in User Experience

With the popularization of mobile internet, users frequently switch between diverse
devices (such as smartphones, computers, and tablets) to access content. Ensuring a con-
sistent user experience across platforms has therefore become critical, as it directly im-
pacts user engagement. Achieving cross platform consistency is not only about unifying
visual styles, but also includes highly consistent interactive experiences, functional mod-
ules, and operational steps. Each platform must ensure that users can achieve the same
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display effect and operational experience on any device, in order to reduce user churn
caused by different devices.

The core aspects of optimizing cross-platform design include responsive design, uni-
fied UI/UX standards, and a data synchronization and interaction framework. Responsive
design automatically adjusts the content layout to fit different screen sizes and user be-
havior patterns. A unified UI/UX standard ensures that users can experience consistent
interaction processes on all devices. Finally, a robust data synchronization system allows
users to seamlessly continue their activities across different platforms, thereby maintain-
ing a continuous sense of participation among users across multiple platforms.

The effect of cross platform consistency optimization can be quantified by the follow-
ing formula:

C _Llyn |Eiplatform_Eunifi3d|
consistency —  Zui=l Eunified

(4)

Among them, Cconsistency Tepresents the cross platform consistency score, Epiatformi
is the user experience score on the Ejjatformi platform, Eyp;fieq is the unified experience
score of the platform, and 7 is the number of platforms. By quantitatively analyzing the
differences in user experience across different platforms, the platform can optimize cross
platform design, ensure consistency across different devices, and enhance user engage-
ment.

5. Conclusion

Quantitative analysis of user interactions and content layout improvements demon-
strates that thoughtful adjustments significantly enhance user engagement. Whether
through user behavior analytics, personalized content recommendations, or multi-plat-
form optimization, each content update contributes meaningfully to increased participa-
tion and user loyalty. Experimental methods such as A/B testing provide empirical vali-
dation for strategy improvements, while precise data mining allows continuous refine-
ment of platform design to better match user needs. As technology evolves, boosting user
engagement will increasingly rely on data-driven design and personalized content deliv-
ery. Platforms must continuously innovate, enhance the user experience, and drive sus-
tained growth and user retention.
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