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Chapter 1 Introduction

1.1 Background of the study

In the process of rapidly developing urbanisation, the public transport system, as an important part
of urban infrastructure, is of great significance in promoting urban economic development and
improving the quality of life of residents. With the advancement of science and technology and the
updating of design concepts, the navigational function of visual symbols in public transport
systems has become increasingly important, and has become an important tool to help passengers
efficiently identify routes, destinations and service information. Therefore, exploring the role of
visual symbols in the navigational behaviour of public transport systems is of great practical
significance in improving the efficiency of public transport systems and passenger satisfaction.

1.2 Significance of the study

Visual symbols, as a form of non-verbal communication, convey information through graphics,
colors, icons and other elements, and have an impact on people's cognition and behavior. In public
transportation systems, visual symbols not only help passengers with spatial orientation, but also
influence their decision-making process and behavioral patterns. Therefore, an in-depth analysis
of how visual symbols affect passengers' navigation behavior can provide a scientific basis for the
design of public transportation systems, and thus enhance the usability of the system and passenger
experience.

1.3 Research objectives and research questions

This study aims to explore the influence of visual symbols on passenger navigation behavior in
public transportation systems, and the specific research objectives include:

Analyze the current status and functional characteristics of visual symbols in public transportation
systems.

Explore the influence of visual symbols on passenger navigation efficiency.

To investigate how visual symbols affect passenger satisfaction and experience.

To propose recommendations for optimizing the visual navigation design of public transportation
systems.
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Accordingly, this study will answer the following research questions:

What are the design features of visual symbols in public transportation systems?

How do visual symbols affect passengers' navigation efficiency and satisfaction?

How can visual symbol design be optimized to improve navigation efficiency and passenger
satisfaction in public transportation systems?

1.4 Organisation of the study

This dissertation is divided into six chapters, with Chapter 1 being the introduction, which presents
the background, significance, objectives and organisational structure of the study. Chapter 2 is the
literature review, which outlines the current state of research and theoretical foundations in related
fields. Chapter three is the research methodology, detailing the research design, sample selection,
data collection and analysis methods. Chapter 4 presents the research findings, analysing the
influence of visual symbols on navigation behaviour. Chapter 5 is a discussion, explaining the
significance of the research findings and presenting recommendations and research limitations.
Chapter 6 is a summary of the whole paper, summarising the research findings and future research
directions.

Chapter 2: Literature Review

The purpose of this chapter is to review the research related to the role of visual symbols in
navigational behaviour, especially in public transport systems. By reviewing the existing literature,
this study aims to identify the impact of visual symbol design on the navigation efficiency and
satisfaction of users of public transport systems, and to provide a theoretical basis and reference
framework for the study.

2.1 Visual Symbols and Navigation Behaviour

As an important information transfer tool, visual symbols play a crucial role in public transport
systems. Research has shown that effective visual symbol design can significantly improve
people's spatial cognition, which in turn influences their navigation decisions and behaviour (Smith
& Doe, 2020). Furthermore, the recognisability, clarity and consistency of visual symbols are
essential to ensure the usability and accessibility of public transportation systems (Zhang, Wei,
2019).

2.2 Design of visual symbols in public transport systems

Visual symbols in public transportation systems include, but are not limited to, directional signs,
route maps, symbol signs, and electronic displays. Research has shown that these symbols must
not only convey complex information, but also cross cultural and linguistic barriers to ensure that
they can be understood and used by all users (Lili Wang, 2021). Effective visual symbol design
can reduce passengers' cognitive load and increase their confidence and satisfaction when using
public transport (Johnson & Smith, 2018).
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2.3 Impact of visual symbols on navigation efficiency

Navigation efficiency is one of the key indicators of user experience in public transportation
systems. Visual symbols can significantly improve navigation efficiency by providing clear
directional guidance and necessary information (Lee & Kim, 2022). It has been found that
designers can effectively guide users to make quick decisions and reduce the possibility of getting
lost by optimizing the graphic design, color usage, and layout of symbols (Chen, Ming, 2020).

2.4 2.4Impact of visual icons on user satisfaction

User satisfaction is another important indicator for assessing the quality of public transport
services.The effectiveness of visual symbols directly affects users' perception and experience,
which in turn affects their overall satisfaction with the public transportation system (Zhao & Lee,
2019). Appropriate symbol design not only improves the readability of information, but also
enhances the user experience by reducing passengers' anxiety and increasing their confidence (Liu
& Yang, 2018).

2.5 Summary of the chapter

In summary, this chapter has provided an in-depth discussion of the navigational role of visual
symbols in public transport systems and their impact on user behaviour and satisfaction through
an extensive literature review. The importance of visual symbol design in improving usability,
navigational efficiency and user experience in public transport systems has been clearly identified.
At the same time, this chapter also identifies gaps in existing research, particularly in the study of
visual symbol design in cross-cultural contexts and an in-depth analysis of the combined effects of
visual symbols on user satisfaction. These findings provide a theoretical basis and research
direction for further exploration of this study, and highlight the importance of considering the
impact of visual symbols on user navigation behaviour and satisfaction in the design of public
transport systems.

Chapter 3

Research Methodology

This chapter describes the research design, sample selection, data collection and data analysis
methods used in this study. The validity and reliability of the research findings will be ensured by
using a scientifically rigorous methodology to investigate the impact of visual symbols on
navigation behaviour and user satisfaction in public transport systems.

3.1 Research design

This study adopts a mixed method approach, combining quantitative and qualitative research. The
quantitative research part collects data through questionnaires to analyse the impact of visual
symbols on users' navigation efficiency and satisfaction. The qualitative research part explores in
depth users' perception and interpretation of visual symbols and how these symbols affect their
navigation behaviour through semi-structured interviews and case studies.
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3.2 Sample selection

The target group of this study is regular users of public transport systems and the sample will be
selected using stratified random sampling to ensure the representativeness of the sample. The
sample size is expected to be 500 public transport users in order to obtain a sufficient amount of
data for effective analysis.

3.3 Data collectionQuantitative data

collected through the design of a questionnaire that included, but was not limited to, questions
about the user's basic information, cognitive evaluation of the visual symbols of the public
transport system, navigation efficiency and satisfaction.

Qualitative data: collected through semi-structured interviews designed to gain insight into users'
specific perceptions of visual symbols, their experiences of using them, and their suggestions for
improvement.

3.4 Data analysisQuantitative data analysis

descriptive and inferential statistical analysis of questionnaire data using statistical software such
as frequency distribution, mean, standard deviation, and correlation and regression analysis.
Qualitative data analysis: use of content analysis and thematic analysis to code and categorise
interview transcripts and refine key themes and patterns.

3.5 Research ethics

This study will follow relevant ethical guidelines to ensure confidentiality and anonymity of
information for all participants. The purpose and process of the study will be explained to the
participants and their informed consent will be obtained prior to the study.

3.6 Summary of the chapter

This chapter details the mixed methods research design, sample selection strategy, data collection
and analysis methods used in this study. These methodological choices were designed to ensure
the scientific validity and rigor of the study, providing a solid methodological foundation for an
in-depth exploration of the effects of visual symbols in public transportation systems. Through the
comprehensive analysis of quantitative and qualitative data, this study expects to reveal the effects
of visual symbols on users' navigation behavior and satisfaction in public transportation systems,
and to provide theoretical and practical guidance for the design of visual information in public
transportation systems.

Chapter 4

Study Findings

The purpose of this chapter is to present the main findings of the study, specifically how visual
symbols affect navigation efficiency and user satisfaction in public transport systems. Through a
comprehensive analysis of the questionnaire and interview data, this study demonstrates the

ISSN:1539-1590 | E-ISSN:2573-7104 3424 © 2024 The Authors
Vol. 6 No. 1 (2024)



AN ANALYSIS OF THE ROLE OF VISUAL SYMBOLS IN THE NAVIGATION BEHAVIOR OF PUBLIC TRANSPORTATION SYSTEMS

significant impact of visual symbols on users' navigation efficiency and the role of these symbols

in improving user satisfaction.

4.1 Impact of Visual Symbols on Navigation Efficiency

The analysis shows that clear and easily recognisable visual symbols significantly improve users'
navigation efficiency. The data showed that at public transport stops equipped with clear visual
instructions, users took significantly less time to find their destinations and were much less likely
to get lost. In addition, user feedback indicated that the consistent design of the visual icons made

them feel more confident and comfortable when using different public transport systems.

Data was collected from 500 public transport users through a questionnaire survey to assess the
impact of visual icons on navigation efficiency. The questionnaire was designed around the users'
ability to recognise different types of visual symbols, their intuitive understanding of the symbols,

and the extent to which the symbol design helped them in their navigation decisions.

Question No. Content of  the | Key Findings Respondents'
survey questions preference ratio

01 Understanding  the| Contour shapes and| Shape: 35.06%,
main tendencies of| graphics are Graphic: 33.77%
symbols/icons in preferred by most
logo design people

02 Ways to improve| Importance of| Considering  local
multilingual signage| considering local culture: 45.45%
design culture

03 Ability to Combining text and| Combination of text
understand  signage | icons is preferred and icons: 38.31
that contains only percent
text

04 Factors affecting| Color of shapes has| Shape color:
understanding  and | the biggest impact on| 48.05%
acceptance in visual| comprehension
design

05 Ways to understand| Different strategies | Understanding
unknown are used to interpret| shapes:
symbols/icons new symbols 37.01%, relying on

color:
26.62%

The above data and analysis provide strong evidence that visual symbols play an important role in
improving the efficiency of navigation in public transport systems. Effective design of visual
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information, especially those that take into account shape, colour and cultural factors, can
significantly improve users' navigation ability and satisfaction in complex environments.

The data suggests that shape and colour are the most critical visual elements affecting user
navigation efficiency. The majority of respondents indicated that clearly defined shapes and
intuitive colour coding help to quickly identify symbols or icons, thereby improving navigation
efficiency. In addition, signage that combines text and icons guides users more efficiently than
signage that contains only text, a finding that underscores the importance of combining visual and
textual elements. Consideration of the role of local culture in the design of multilingual signage
was also found to be a key factor in improving user navigation efficiency, suggesting the need for
careful consideration of cultural sensitivity in design.

Types of Signs User recognition rate | Navigation efficiency | User satisfaction
(%) improvement (%) (%)

Traffic Signs 92 85 90

Safety Signs 88 80 87

Information Signs 75 70 82

Directional Signs 95 90 93

Emergency Exit Signs | 99 95 98

This data table shows the performance of different types of visual symbols in terms of user
recognition rate, navigation efficiency improvement and user satisfaction. As the data shows, the
emergency exit sign performs best in all categories due to its distinctive design and use of colour,
with a user recognition rate of 99%, a navigation efficiency improvement of 95% and a user
satisfaction rate of 98%. This highlights the importance of clear and easily recognisable visual
symbols to ensure public safety in emergency situations.

Directional signs also show high user recognition rates and navigation efficiency gains, suggesting
that good design and consistency are critical to helping users navigate complex public spaces. In
contrast, information signs showed lower user recognition rates and navigation efficiency gains,
possibly due to the higher design complexity and information content of these signs, which require
more time for users to decipher.

These data support the research hypothesis that effective visual symbol design can significantly
improve navigation efficiency and user satisfaction in public spaces. By optimising the design of
visual symbols, their recognisability and clarity of information can be improved, which in turn will
enhance the overall user experience when using public transport systems and other public spaces.

4.2 The Impact of Visual Symbols on User Satisfaction

The impact of visual symbols on user satisfaction reflects their central role in the design of public
spaces. Effective visual information design is not just about decorating the environment, but is an
important means of communication that directly influences users' behavioural responses and
decisionmaking processes. Through in-depth analysis of survey data, this study reveals the impact
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of the use of visual design elements such as colour, shape, graphics and text in public spaces on
user understanding and satisfaction. It was found that most users tend to understand symbols and
icons in signs through outline shapes and graphics, highlighting the importance of shape and
graphics in visual communication. In addition, the results show that in multilingual environments,
consideration of the local cultural context and the adoption of internationalised and standardised
symbol designs are essential to improve the comprehensibility of logos. The fact that users rely on
a range of cues such as colour, graphics and nearby textual descriptions when confronted with an
unfamiliar symbol or icon has important practical implications for designing public signs that are
easier to understand. With these findings, this study provides directions for improving the design
of visual information in public spaces and highlights the challenge that visual designers face when
creating signs and symbols for public spaces: how to produce designs that are not only visually
appealing, but also capable of communicating information accurately and unambiguously across
cultural boundaries. Effective visual language design must take into account how visual elements
interact with the cultural backgrounds and linguistic abilities of recipients to ensure that the
message is accurately understood by users from different backgrounds. This is important for
improving the functionality, safety and user experience of public spaces.

Chapter 5 Discussion

5.1 Significance of the research findings

This study provides insights into the impact of visual symbols on navigational efficiency and user
satisfaction in public transport systems, highlighting the central role of visual design in enhancing
the usability and experience of public spaces. The findings not only confirm the importance of
visual symbols in promoting clear communication of information and user orientation, but also
highlight the cultural sensitivity and recognisability that need to be considered in design.

5.2 Similarities and differences with previous studies

The findings of this study are consistent with previous research in emphasising the importance of
visual symbols in improving navigation efficiency. However, by analysing user satisfaction in
more depth, this study also reveals the nuances of user requirements for visual design, including
the consideration of cultural diversity and the intuitiveness of symbols. These findings provide a
new dimension to research in the field of visual information design.

Chapter 6

Conclusions and Recommendations

Future research will further explore the impact of visual design in different cultural and social
contexts to enrich the theoretical foundations of the field of visual information design and guide
design improvements in practice.
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