Scholar Publishing Group
International Journal of Multimedia Computing
https://doi.org/10.38007/1JMC.2025.060117

ISSN 2789-7168 Vol. 6, Issue 1:168-175

Open Access Journals

Application and Effectiveness of User Research in
Optimizing Interactive Design

Maomao Ding
Halo Media LLC, New York, NY, 10001, US

Keywords: User research; Interaction design; Design optimization; User feedback;
Usability testing

Abstract: With the increasing richness of various digital products and services in the
information age, the importance of user experience research in the field of interface design
continues to rise. By exploring users' specific needs, usage habits, and feedback
information, designers can create design solutions that better meet users' expectations. This
article deeply analyzes the practical application of user experience research in the process
of interface design improvement, and provides a detailed interpretation of its impact in the
early stages of design, usability evaluation, and decision-making. In addition, the article
also explores the design achievements and challenges encountered in user experience
research, providing valuable references for future design work.

1. Introduction

In the field of interaction design, the core pursuit is to optimize the user's interactive experience,
and user research, as the cornerstone of this pursuit, has irreplaceable importance. By exploring
users' actual needs, behavior patterns, and their feedback, designers can make more accurate
choices throughout the entire product design process. This article aims to delve into the application
of user research in the implementation process of interaction design and its resulting effects, while
analyzing the challenges faced, contributing theoretical basis and operational suggestions for further
optimization and progress in the field of interaction design.

2. The relationship between user research and interaction design

There is a close correlation between user exploration and interaction planning. The core purpose
of interaction design is to enhance the user experience, ensure the convenience and efficiency of
products and services. User research is an important way to understand user needs, behavior
patterns, and emotional responses. Through user research, designers can gain insights into the
specific characteristics, intrinsic driving forces, usage habits, as well as the difficulties and
discomforts encountered by target users when operating products. This provides empirical and
theoretical support for interactive planning.

Interaction design is not only about a beautiful interface and smooth operation process, but also
requires the design to effectively solve users' specific problems and achieve their expected goals.
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User research utilizes quantitative and qualitative methods to assist designers in making precise
design revisions from the user's perspective. For example, by conducting individual interviews,
filling out questionnaires, and conducting usability assessments, researchers can collect key data on
users' emotional feedback, operational barriers, and evolving needs during product use. These data
have great reference value for design decisions, helping designs to be more closely aligned with
users' actual needs.

Therefore, user research is not only a crucial step in the initiation phase of interaction design, but
also an indispensable feedback loop throughout the entire design process. The effectiveness of
interaction design largely depends on the accurate insights provided by user research. Designers can
continuously improve products by closely integrating user research with various stages of
interaction design, ensuring that the final design results meet established user experience standards.

3. Application of User Research in Interaction Design
3.1 The role of user research in the initial design phase

In the initial stage of interaction design, conducting user research is crucial to ensure the
correctness of design ideas and their alignment with user needs. The research process allows
designers to collect various information about users, including basic information, behavioral
patterns, specific needs, emotional feedback, and application scenarios. These valuable pieces of
information will guide designers in building appropriate design structures and determining the
implementation sequence of functions, preventing deviations between design solutions and actual
user needs.

When conducting user research, designers can obtain quantitative data information through
questionnaire surveys. Set a question about user usage frequency, assuming N user participates in a
survey and the question is "How many times have you used this product in the past week. The user's
answer can be an integer representing the number of times each user has used it. By calculating the
average usage frequency of all users, the overall usage frequency is obtained:

X = lz X,
= (1)
Among them, Xi represents the usage frequency of thel user, and X is the average usage frequency
of all users.

Through this method, designers can obtain objective data about product usage and adjust their
design plans accordingly.

3.2 Usability testing and prototype design optimization

In user experience research, usability testing in the interaction design phase plays an
indispensable role, especially in the process of developing prototypes. Designers invite target
audiences to perform actual operations on the prototype, monitor their every move, collect feedback
information after use, and evaluate the humanization level of the design.

Among various evaluation criteria, Task Completion Rate (TCR) is a commonly used indicator
to measure design effectiveness, which reveals the efficiency of users in completing predetermined

tasks. Assuming that there are N users participating in the testing process, and K of them
successfully complete the specified task, the task completion rate can be calculated as:
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TCR = X x100%
: (2)

For example, if 20 users participate in the test and 18 of them successfully complete the task,
then the task completion rate is:

TCR = E><100% =90%

20 (3)

By examining the task completion rate, designers can infer the user experience of prototype
design and optimize the interaction process accordingly. If the task completion rate is not
satisfactory, designers need to delve into the user's behavior trajectory in order to discover and
eliminate obstacles in the interaction process.

3.3 Integration of User Feedback and Design Decisions

Collecting user feedback plays an indispensable role in the process of interaction design.
Designers can obtain user feedback through various channels, such as online surveys, face-to-face
interviews, social media platforms, and more. The feedback from users is an important basis for
designers to evaluate whether design elements meet the actual needs of users and determine which
parts or designs need further adjustments.

When collecting user satisfaction, the Satisfaction Index (SI) is commonly used to measure the
user acceptance of design solutions.Assuming thatN users have rated the design, and each user's

rating is 5 (ranging from 1 to 5), the satisfaction index Sl can be expressed as:
SI = lz S,
i (4)

For example, if 10 users participate in rating, with ratings of 5, 4, 3, 4, 5, 5, 3, 4, 4, 5, the
satisfaction index would be:
1 44
Sl =—(5+4+3+4+5+5+3+4+4+5)=—=4.4
10 10 (5)

A satisfaction index close to 5 indicates that users are very satisfied with the design scheme,
while a lower index indicates the need for improvement. Designers adjust products based on user
feedback to improve user experience.

3.4 Data driven design decisions

Data based design decisions have become a widely adopted strategy in the field of contemporary
interactive design, with the core of mining key intelligence from user behavior data to guide
continuous design improvement. By collecting and analyzing user behavior data in depth, designers
can clearly grasp the details of user product interaction and make precise design revisions
accordingly.

For example, designers can use A/B testing to compare the effectiveness of two design options.
In A/B testing, users are randomly assigned to two groups to experience Plan A and Plan B

Y

respectively. Assuming that the average time for users in Plan A to complete tasks is "2, and the

T

average time for users in Plan B to complete tasks is '8, it is possible to determine which design is
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more efficient by comparing the average completion times of the two plans. Set the completion time
difference AT as:

AT =T, -T, ©)

If AT >0, the design efficiency of Plan B is relatively low, and the designer may need to
optimize Plan B. On the contrary, it indicates that Plan A has design flaws and needs to be adjusted.

In addition, designers can also determine the effectiveness of page elements based on user click
through rate (CTR) data. Assuming a link on a page hasM clicks and the total number of page
impressions is ", the click through rate can be expressed as:

cTB =" x100%
n (7)
By analyzing this data, designers can understand which elements are favored by users and which
features have not received enough attention, thus optimizing the design.

4. The effectiveness and challenges of user research
4.1 The effect of user research on improving design quality

The importance of user research is evident in enhancing the quality of interaction design. By
collecting feedback and data from actual users, designers are able to evaluate products from their
perspective, identify and address design deficiencies, and improve functionality, interface, and
interactive processes to enhance the overall level of design. User research brings valuable first-hand
information to designers, ensuring that design solutions are more closely aligned with users' actual
expectations and needs.

Table 1. Impact of User Research on Design Quality Improvement

Design field The specific role of user research Design quality improvement
. Understand user needs through user | Ensure that the designed functions meet the
functional ! . o . .
design research to avoid excessive or missing real needs of users, avoid functlonal_
features redundancy and unnecessary complexity

Enhance the usability and aesthetics of the
interface, and improve user operation
efficiency

Interface | User feedback helps optimize interface
Design layout and visual design

Usability testing reveals pain points in |Optimize user operation paths and interaction

IntDe;gictlnon the interaction process, improves button| efficiency, reduce user operation costs, and
g placement, operation paths, etc improve user satisfaction
Continuously optimize product design Improve user satisfaction, loyalty, and
User . . ; .
: by integrating user feedback, behavior reputation, and enhance the market
experience . .
analysis, etc competitiveness of products

In addition, user research also helps designers gain a deeper understanding of users' needs and
make refined adjustments to various aspects of the design. With a profound understanding of user
behavior, emotional response, and actual usage scenarios, designers can comprehensively enhance
the usability, usability, and user experience of products. The following will elaborate on the
application of user research in multiple design fields and its role in promoting design quality.

In the functional design phase, in-depth user research can guide designers to accurately identify
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users' core needs, screen out key functions, and eliminate redundant complex functions to prevent
the loss of key functions. Taking a sports and health application as an example, user research has
shown that users value exercise data tracking and health analysis functions the most. Based on this,
designers have placed these two functions in the most prominent position on the interface, greatly
optimizing the user's interactive experience.

As for interface layout design, direct feedback from users is crucial for designers to grasp the
intuitive user experience. For example, user research may reveal that certain button colors are too
close to the background, making it easy for users to accidentally touch them during operation.
Based on these feedbacks, the designer adjusted the color and size of the buttons, thereby improving
the convenience of user operation. In summary, by delving into user needs and habits, user research
provides customized improvement solutions for every aspect of interaction design, effectively
promoting the improvement of design quality.

4.2 Actual Results of Design Optimization

In depth analysis of user behavior not only significantly improves the quality of interaction
design, but also directly reflects in the specific results generated. Design optimization is a
continuous activity that relies on continuous evaluation of user feedback and corresponding
adjustments in design. This improvement process often relies on various data and evaluation
indicators to quantify and form visible design outputs.

In specific implementation, the improvement effect of product design is significantly reflected in
key indicators such as enhancing user satisfaction, increasing feature utilization, and reducing user
churn rate. The carefully improved design product has achieved a better balance in functional
implementation, smooth operation, and visual presentation, thus receiving positive feedback from a
wider user base. For example, in the process of improving the interface design of a shopping
platform, the design team conducted research on users' usage habits and found that during the
product browsing process, users often feel confused due to the complexity of information.
Designers have optimized the structure and improved the presentation of information on the product
display page, making it more concise. According to data feedback, the conversion rate of the page
has increased by 20%, and the average duration of user page stay has also been extended by 15%.
This improvement case effectively demonstrates the core role of user research in the interaction
design process.

4.3 Challenges and limitations faced by user research

Although user experience research can greatly improve the effectiveness and quality of
interaction design, it inevitably encounters many difficulties and constraints in the specific
execution stage. These challenges and constraints are often reflected in the complexity of data
collection, the adaptability of research methods, limited time and resources, and the level of user
engagement.

In many cases, user research faces the common problem of data bias. For example, in the process
of selecting samples, if the study only targets a specific circle, it may overlook the diverse needs
and behavioral patterns of the target user group, which will have a negative impact on the accuracy
of the research results. Meanwhile, the inherent subjective cognitive biases of participants may also
cause feedback information to lose its neutrality, thereby interfering with the rationality of design
decisions.

In many cases, user research faces the common problem of data bias. For example, in the process
of selecting samples, if the study only targets a specific circle, it may overlook the diverse needs
and behavioral patterns of the target user group, which will have a negative impact on the accuracy
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of the research results. Meanwhile, the inherent subjective cognitive biases of participants may also
cause feedback information to lose its neutrality, thereby interfering with the rationality of design
decisions.

Table 2. Challenges and limitations faced by user research

Challenge/Limitations describe influence
User feedback and research data Causing research results to be
Data bias may be limited by sample selection | unrepresentative and affecting the
bias or users' own cognitive biases accuracy of design decisions
Conducting large-scale user Limitations on the breadth and
research requires significant time, depth of research may prevent a
Resource limitations | effort, and financial investment, and comprehensive understanding of
may not be fully feasible due to user needs and affect design
project budget constraints effectiveness

The willingness and enthusiasm of
users to participate in research are
User engagement often limited, which may lead to
incomplete sample data or

Insufficient representativeness of
research results, which in turn
affects the direction of design

insufficient feedback optimization
There may be differences in Reduced the actual contribution of
Difficulty in communication between designers user research to design
connecting design and | and researchers, making it difficult | optimization, resulting in a decrease
research to directly translate research results in the matching degree between
into feasible design solutions design and user needs

In the field of user research, resource limitations often become a key factor restricting its breadth
and depth. Extensive and in-depth user research typically requires a significant amount of time and
economic investment, especially with limited budgets. The scope and sample size of the research
are inevitably compressed, which may affect the accuracy of the research results. Meanwhile, users'
enthusiasm for participation is also a major test in the research. If users lack interest and
participation in the research, it may lead to incomplete or low-quality sample data, which will affect
the final outcome of the study. In addition, poor communication between the design team and
researchers is also a common issue. Insufficient communication may make it difficult to effectively
translate research results into design improvement measures, weakening the practical application
value of user research.

4.4 Dynamic Relationship between User Research and Market Demand

The market situation continues to evolve, and research on users must keep up with market trends
to ensure that design solutions are updated in sync with market demand. Technology is advancing
rapidly, and user behavior patterns are also changing accordingly. The fluctuations in market
demand may be extremely intense, which forces users to have the ability to adapt flexibly in order
to assist designers in quickly responding to market changes.

In the fast-growing industries such as mobile Internet and smart devices, the market demand for
products changes rapidly, and consumer demand and preferences may fluctuate significantly in a
short time. When conducting user research, designers should not only focus on the current needs of
users, but also use data mining and trend inference to capture the evolution of future needs as early
as possible. This predictive user research is crucial for the long-term development of design. Taking
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the smart home industry as an example, with the rapid development of voice assistants and artificial
intelligence technology, consumers' demand for controlling household devices has also changed
accordingly. Designers need to re-examine and optimize existing designs for the transition from
manual control to voice control. In the specific execution process, designers can determine which
design elements are most attractive in the current market and which functions may not be favored
by consumers by studying market feedback and user behavior data, and then make real-time
adjustments to the design.

5. Conclusion

In interactive design, it is crucial for designers to deeply explore user needs, behaviors, and
feedback. It can help optimize product performance, user interface, and interactive experience,
thereby significantly improving the overall quality of design. Although designers may encounter
difficulties such as data errors, uneven resource allocation, and insufficient user engagement in
practical user research, these issues may have an impact on the accuracy of research results and the
implementation effectiveness of design decisions. Despite these challenges, with the continuous
development of technology and innovation in research methods, user research will still play an
important role in interaction design. Designers must constantly track market trends and changes in
user needs, adjust design strategies in a timely manner to ensure more efficient and accurate design,
and help products maintain a leading position in the competitive environment.
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