My essay starts from the research content of 'Legibility-Oriented Design Research of Public Energy Facilities in China under Energy Digitalization - Taking Energy Electric Box as an Example'. Firstly, my essay studies the research questions and background of China's social energy development, legibility design, and public product design; Secondly, it clarifies my philosophical stance in the research and explains how the philosophical stance and its resulting impact guide design practice; Finally, it provides a brief overview of the process and methods of design practice.

Chapter 1 The background and question of the research

The main question of the research is: "What is the identity of electric box-type public products in the Chinese society during the process of energy digitalization?"
From the perspective of the research background, the current process of energy digitalization is already the main trend. In research of Wang and Wang (2023), it is mentioned that China is already in the first echelon of transformation in this regard. However, in terms of the construction of public participation in energy, many European countries are leading the way, (Sareen et al., 2023). This indicates that in the future development of energy digitalization in China, attention should be paid to the level of public participation. According to the research by Zhao et al.(2023), the most direct way to connect energy development with the public is to enhance its legibility during the design process, so that the public can understand it first before getting involved. Since Tinker (1963) first proposed the concept of readability in terms of visual design and layout, it has been widely applied in various fields. Research related to product design focuses on expressing readability through product semantics and leveraging new technologies to enhance understanding, such as AR and AI, (Krippendorff，1989) (Zhang et al., 2025). This indicates that energy digitization has become a major trend, and public participation is also the future direction. Through readable design language, product design can directly be integrated into the energy digitization of public participation.
The reality is that most of China's energy digitalization efforts focus on the macro aspects such as policies and product layouts, rather than the micro-level aspects of public life，(Chen et al., 2025) and (Cai et al., 2025). According to the research conducted by Al-Jaafreh and Mokryani (2019), in the power energy system, the level directly accessible to the public is the low-voltage level. Moreover, as per the standards of IEC (1996), the electric box is one of the main manifestations of the low-voltage level. Therefore, the design of energy electric box can serve as a bridge between energy and the public, effectively promoting the digitalization of energy and integrating it into the public's daily life.
From the perspective of product design, the real-world questions are related to the aesthetics and usability of the product. In 2024, the Chinese government released 《Action Plan for Accelerating the Construction of a New-Type Power System (2024 - 2027)》, which aims to promote the construction of a new power system through methods such as digitalization and hardware reinforcement. However, the electric boxes in current Chinese society, regardless of their appearance, functionality or identity, are unable to effectively adapt to the future development of energy-based digitalized living, as shown in Figure 1. This not only leads to the "black box" phenomenon of public products, reducing the aesthetic standards of both the public and the city, but also poses safety risks and fails to adapt to urban development. To address the aforementioned questions, I will explore the future product design patterns from the perspective of energy digitalization development. Through legibility design methods, I will achieve innovation and framework research for public products such as distribution boxes.
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Figure 1

Chapter 2 The philosophical stance of the research

Regarding the philosophical stance, I will adopt a pragmatic philosophical approach to guide my design research. I will separately elaborate on the relationships among ontology, epistemology, values, personal position and biases. 

1. Pragmatist ontology
The statement of pragmatist ontology is: "Reality is not a single, stable objective fact. When practices or situations change, the understanding and meaning of reality will also be reconstructed and updated, (Peirce，1878)." Based on this concept, in my research, I will conduct a comprehensive analysis from two ontological perspectives: the practitioner of Chinese product design and the electric box products themselves.
From the perspective of traditional technology, an electric box is merely a port for connecting the operation personnel and the energy system, which is designed to meet the functional requirements and operational needs of the system. From the public's perspective, it is merely a metal box filled with wires and switches, ensuring stable and safe operation and not taking up too much space. However, in the context of modern society, there have been underlying changes in technology, energy, and the overall social acceptance and understanding. As a product design professional, I hope that in the future society, it can serve as a urban furniture, an embodiment of aesthetics, a memory of historical culture, a solution to social problems, and an expression of technological progress, rather than merely being a technical black box that only fulfills a single function. From the ontological perspective of the product, can its social relationships evolve from the original relationship between the energy system and the maintenance personnel to that between the energy system and the public? Should they retain the energy attributes while meeting more social needs and generating social significance?
Under the influence of pragmatism ontology, my research content is not only to conduct design research from the perspective of designers, but also to consider the existence mode of public products in the future society and energy development from the perspective of product ontology.

2. Pragmatist Epistemology
Pragmatism in epistemology emphasizes that knowledge should not be eternal and universal truths applicable to the world, but rather temporary understandings that are generated to solve problems in the real world,（Dewey, 2018）. Based on my ontological content, research background and questions, I divide the generation process of epistemological knowledge into the research starting point, design strategy, design process and conclusion.
（1） Starting point
The starting point of this research is to explore the public goods under the future energy digitalization development as described by the ontological theory and background. A series of small questions are raised to generate knowledge. What should be the identity of public products? How can public products adapt to the future social environment? What kind of legibility should there be to enable the products to better connect with people's daily lives? 
（2） Design strategy
However, in the future context of energy digitalization development, the existing knowledge is insufficient to provide effective answers to these questions. Therefore, a strategy that converts uncertain problems into guided design approaches is needed. According to the previous research, the most direct step in this process is to carry out legibility design, converting the invisible energy and information into content that can be recognized by the public through design. At the same time, the development of future society and product design is also uncertain. Therefore, it is necessary to conduct multi-angle analysis in the research on the relationship between energy development and product design, in order to find guiding clues and use them to predict future public product design.
（3） Design process
The design process and conclusion will be spiral-like, because the conclusions based on pragmatism have no end. This requires multiple iterative practices. By setting different scenarios and changing the content, different results can be produced, and intuitive comparisons can be made. Only in this way can design practices be regarded as the main way to generate knowledge. However, in the practical process, it cannot be a purely subjective study. Instead, a mixed research method should be adopted, which involves conducting qualitative research first and then quantitative research. Data should be used to guide and support the design of the practice.
（4） conclusion
The final conclusion will be formed by integrating the research process into an output design plan, thereby creating a framework for the design of public products related to the energy digitalization process. The conclusion will not be a truly definitive one, but rather a temporary and conditional optimal solution. The conclusion will consist of two parts. One part will be the essential core content that must be maintained; the other part will be variable content that can vary according to different regions, times, and levels of development.

3. Values, personal position and biases
The values of the research are derived from my ontological theory. Through these values, my research positions are formed. In the interrelation of these contents, a series of research biases are generated. 
(1) Values and positions
My first value is the principle of public transparency. This is based on the assertion made by Latour (1987) that "public facilities are an integral part of urban governance and public safety. The technical black box deprives the public of their rights to understand, supervise and participate." The resulting position is that the design of public products should not merely remain within the traditional safety zone. Design should oppose "technical black boxes", and at the same time, when designing, we should take into account citizens' right to know and participation as important elements. Make the information of public products more readable and adopt a more innovative way of presentation.
The value orientation of public aesthetics and dignity indicates that daily aesthetics will have a certain impact on the public's perception of social, governance, moral and environmental factors, and will also affect public governance and change public behavior, (Saito，2015). The corresponding position is that aesthetics should be closely integrated with the construction and design of infrastructure, and aesthetic public goods should be an important part of society, exerting a positive influence on social development.
Next, humans and machines jointly form society. Products can influence public life. The social network is not only composed of humans, but also involves non-human elements that are active within it (Latour, 2005). The resulting position is that in product design, the social relationships considered should not merely be limited to the connections between individuals; the product is merely a connector that strengthens the interpersonal relationships. More importantly, during the design process, the consideration of relationships should be extended to both people and objects, emphasizing the social status and influence of public goods.
The final value is one of practice and action orientation. In the design-related research, practice-oriented studies are an important means of verification, and at the same time, practice can drive a certain degree of technological and social development. The corresponding position is that the conceptual designs derived from product research and practice can drive the corresponding social and technological development, leading the process of energy digitalization and the design transformation of public products in a blueprint and imaginative manner, in order to confirm the exploration of the future.
The above content can be summarized as follows: In the context of future digital energy development, the design of public products should shift from a "technical black box" to a systematic future product model that is "understandable to the public, respects aesthetics, respects the human-machine relationship, and generates kinetic energy to change society". At the same time, such values and positions can also lead to potential biases in actual research and practice.
(2) The emergence of biases
Firstly, the "anti-black box" principle and stance will give rise to biases in the practice and data collection process. During the process of data collection, the formulation of questions and the organization of data can both lead to misjudgments, thereby resulting in an unobjective dataset. In practice, excessive emphasis is placed on making information readable and transparent, while ignoring the fact that information transparency should be "relative transparency". This leads to an inability to effectively control the invisible aspects in the design. The biases in data and practice not only affect research, but also lead to excessive provision of information and incorrect interpretation of information in real life. At the same time, due to excessive focus on readability, the differences among the public will also be overlooked. There are also difficulties in defining the target population for public product research, conducting surveys, and evaluating the importance analysis of the population.
In the process of pursuing public aesthetics and dignity, a bias of overemphasizing causal relationships is likely to arise. There exists a thinking logic that "public products with a high level of aesthetics represent more civilized cities and advanced societies, and thus will have a better impact and influence on the public." This logic seems to have a certain degree of logical coherence, but such a logical chain may not always hold true. The criteria for evaluating aesthetic levels themselves have many conditional and differential aspects and cannot be defined. At the same time, excessive idealization may also become a bias in design research. Focusing only on aesthetic effects while ignoring regional real-world issues such as local finances, operation and maintenance costs, economic benefits, and policy-related social hidden factors may lead to unsatisfactory results during the evaluation stage.
Under the concept of a human-machine symbiotic society, the bias that may arise is "I think it would think this way", because this perspective from the product's viewpoint cannot be effectively verified, and this view is too subjective. Whether it is by using the relationship diagrams and making anthropomorphic interpretations of the products mentioned in Bogost (2012) Alien Phenomenology, or by using result-oriented argumentation to support the viewpoints, there is still a certain degree of subjective understanding involved, lacking the intuitive presentation of data conclusions. Also, due to the limitations of human thinking, even when considering from the perspective of the product, the conclusions drawn are based on human subjective consciousness, which will lead to a certain degree of repetition in the two logic.
On the other hand, the values and positions that are practice- and action-oriented carry the biases of blindness and optimism when it comes to transforming the world. The first consideration is "this situation exists". Blindly reconfiguring complex real-world problems into design problems that can be solved will simplify or even ignore the issues, ultimately leading to the superficiality of the research content. This set of values and positions, when it comes to the interpretation of research conclusions, may also give rise to certain academic issues if not handled properly in application. If the applicable period and conditions of the research conclusion are too short or lack broad applicability, the value and significance of the research as a public good will be challenged.

4. Avoid bias
（1） Scopes
If one wants to avoid bias, the most important thing in research is to clearly define the scopes of values and positions. After setting these scopes, it enables us to conduct research and practice within a relatively safe range. 
In terms of establishing the scopes of the "anti-technical black box" and "readability", In research and practice, the readability should be balanced dynamically in terms of public readability, operational feasibility, social security, and policy compatibility. Each consideration factor should be clearly defined, and priorities should be arranged to identify the design focus. Secondly, in terms of data collection, we should expand the content related to readability, not just focusing on the surface-level information of readability, but also paying attention to the implicit and indirect information that can have an impact. Finally, it is also necessary to define the target audience. The focus should be on analyzing the differences and particularities, and identifying the truly key target group, rather than targeting all people in general.
The scopes between public aesthetics and dignity need to be clearly defined based on the conditions and environment that give rise to such logic. Whether these conditions have research value should also be considered. The value of aesthetics and dignity lies not only in designing public products beautifully, but also in taking into account the actual conditions of society, region and users. On this basis, through design, the social information transmission function of the products can be enhanced. At the same time, it should also be noted that the considerations of factors in the research and design, as well as the transmission of values, cannot be achieved perfectly and comprehensively, (Papanek＆Lazarus，2005). Finally, in combination with the analysis of users based on readability scopes, conduct research and define product design aesthetic standards to prevent getting into the "self-adoring state" of the designers.
In a human-machine symbiotic society, the subjective assumption from the product perspective is an expansion and exploration of design viewpoints, belonging to a brainstorming mode. It is necessary to provide detailed explanations for the generated subjective viewpoints, and to indicate the differences and sources of ideas under different perspectives.Representing the thinking elements in a chart enables a clear and direct comparison, thereby enhancing the credibility. At the same time, it is necessary to clearly adhere to the approach of conducting qualitative research first and then quantitative research. After the concepts and practices are completed, data verification must also be carried out. 
For a design-oriented stance, it is necessary to clearly define the position of design practice in the entire research process, emphasizing that the identity of design practice mainly lies in exploration, guidance and visual expression, rather than being the sole solution for driving overall social and technological changes. For all the hypothetical conditions in design practice, there must be certain realistic derivations as the basis, rather than arbitrary assumptions made out of thin air. The broadness and applicability of the research conclusions need to be clearly stated during the initial research and strategy formulation, rather than being vaguely applicable to all environments and all regions in the design of public products. It should be closely related to the content of the design positioning. 
（2） Method
To prevent bias from affecting the process of research and the outcomes of design practices, effective methods should be adopted in both research and practice. 
In the research plan, it is essential to strictly adhere to one's own philosophical stance to prevent the situation where the research conclusions cannot effectively validate and support the research content. Secondly, when conducting the ontological positioning, it is necessary to think from multiple perspectives and combine transdisciplinary thinking. By adopting different viewpoints, one can comprehensively examine the research problem and design content. The research content should evolve from a single product design to a novel and widely applicable new concept of future public products, (Bernstein，2015). During the data collection process, maintain a diversified perspective and involve various types of participants. Start with a broad survey and gradually narrow the scope. After the completion of the research content, a research plan and task objective chart should be made, a reflection diary should be created, and revisions and improvements should be made as the research progresses. 
During the process of design practice, the first step is to clearly define "what to do", "for whom to do it", "how to do it", and "to what extent", clarifying the design scope and objectives. During the subsequent design practice process, the annotated portfolio should be used to annotate and document the entire design practice process, and to conduct continuous and critical examination of the research content, (Gaver＆Bowers，2012) (Mäkelä＆Nimkulrat，2018). In practice, a series of design solutions can be produced, and they can be compared intuitively to correspond to the ontology and epistemology of the philosophical stance. It is also possible to systematically convert the content of biases into different stage plans for design practices. By gradually improving the design practices and comparing the results of these practices, one can not only confront their own biases but also avoid them through design. 

Chapter 3 Design practice

[bookmark: _GoBack]The design practice is based on pragmatism as its philosophical foundation and guiding ideology. Firstly, the practice starts from the practical problems of electric boxes as public products in the context of China's energy digitalization development. Then, by analyzing the energy process, the development laws of the design are deduced, and appropriate legibility presentation methods are sought. The specific design process is based on the design strategy and involves multi-level iterative comparative design practices. Finally, combined with reflection and contextual verification, conditional design conclusions and a framework for public product design innovation are generated. The overall content of design practice and research can be divided into four stages: the theoretical analysis stage, the research and context establishment stage, the scheme design stage, and the evaluation and summary stage.

1. Theoretical analysis stage
Theoretical analysis can be generally divided into energy analysis, legibility analysis and product theory analysis. This is to ensure that a solid theoretical and content foundation is established before the design practice begins.
First, there is the theoretical analysis from the perspective of energy. This part aims to explore the intrinsic connection between energy development and product design. Under normal thinking, we all know that energy development drives technological progress, and technological progress leads to significant changes in product design. However, the main content I aim to explore in the theoretical stage is how to utilize this pattern of change to identify the next mode of transformation in future development. This is a hypothetical exploration based on existing evidence. In simple terms, this method aims to create an element map that links the digital development of energy with product design, thereby clarifying the internal and external connections among various elements，(Bogost，2012). While conducting the research, it is necessary to consider the differences and consistencies within different eras and regions. These connections should be analyzed through visual chart, to identify the overall inherent patterns, and thereby predict the future product design forms.
The analysis of readability and product theory mainly focuses on clarifying the design boundaries of these two aspects through literature and case studies. In terms of readability, the first step is to understand and organize the methods of information transmission and readability design. During this process, it will not be limited to the scope of product design. Instead, it will integrate content from multiple disciplines to form a database, which can be used for subsequent research. Then, the design methods within the library will be evaluated and selected based on the design strategy, in order to identify the most suitable legibility methods and ethical standards for public products and public spaces. 
During the theoretical analysis stage of the product, it is necessary to comprehensively sort out all the essential information related to the development history, product functions, design standards and policy requirements of the electrical box type public products, so as to provide reference for the design. At the same time, a relative network for public products should be established, and other related categories of public products within this system should also be included in the scope of research and understanding, so as to facilitate the subsequent expansion research on the design of electric boxes. Finally, through literature research, on-site visits and interview surveys, the existing product pain points and improvement potential of the current electrical box products were clearly identified in the form of data. This will serve as the first set of design points that need to be addressed in the design practice.
Taking the above summarized theoretical content as the research foundation and evidence, it will assist and support the subsequent design practices.

2. Research and design strategy stage
At this stage, based on the theoretical content mentioned in the previous text, a set of instructions for simulating design scenarios and guiding the design process should be developed through research. First, based on the qualitative results of the theory, a new electric box relationship diagram covering the research objectives, population and regions is redrawn. Through this diagram, the logic within the research framework and individual elements can be clearly identified. Based on the map, conduct on-site exploration and interviews, and create a set of digital archives and interview records within the current social context, thereby forming the final research reference database. 
Then, the research content within the database is transformed into several design points. Based on these design points, the design scenarios are simulated and constructed, and a design strategy is formed. 
The design strategy should first clearly define the design context. The design scenario includes the target era, target region, and target population. Specifically, the characteristics of the target era involve aspects such as the level of energy development, policy support direction, and social development level. The target region should include elements such as the country, city, geographical features, and product distribution area. The direction for the target population should clearly define the priority of the population.Then, it is necessary to clearly define the design content, including the operation logic, functions, presentation forms, materials, colors, technologies and interaction methods of the product, which can serve as a guide for the detailed aspects of the subsequent design.
The specific design strategies should be formulated in accordance with the practical orientation of the pragmatism theory, and three different levels of design requirements should be set. The design strategy for the first layer stipulates that the product improvement design should only be based on the design pain points identified from the real-world social research, without considering future energy attributes, readability features, or any simulated scenarios. The design strategy for the second layer should incorporate the requirements of energy digitization and legibility on the basis of the design strategy of the first layer. However, it does not explore the future; instead, it conducts innovative design practices within a simulated environment. The design strategy for the third layer requires integrating the research content of the entire text into the design practice. Considering the correlation between energy and design, it is necessary to deduce future designs. The most suitable readable design methods should be integrated. The presentation form of electric box products will also undergo certain changes. In the future exploration scenarios, new design practice explorations will be carried out. 
Apply these three-level design strategies as the basis for strictly following the standards to proceed with the next stage of the design. 

3. Scheme design stage
The design phase is an important stage for converting previous research and strategies into visual results. When creating the plan, it is necessary to follow the design strategy mentioned above to complete the corresponding design content in the three stages.
The first stage is the initial creative stage, where the content provided by the design strategy is creatively expanded, and transdisciplinary thinking is integrated into the intention collection stage. From multiple disciplinary perspectives, innovative points and intention diagrams are sought and combined. The second stage involves the preliminary design of the scheme. The initial selection of the scheme is made through sketching combined with AI-generated images. The schemes with better effects are then converted into digital models, and this process is also transformed into a design refinement process. The third stage is the final stage of the scheme design. In the final presentation of the effect, the materials, colors and legibility are given special consideration to produce the final product rendering effect.
During the process of scheme design, ensure that the design content at each level and stage is annotated and the entire process of the portfolio is recorded. After the final design effect is produced, verification ports are also ensured to be reserved. Applying the digital model to the VR simulation scenario facilitates later evaluation and summary.

4. Evaluation and summary stage
During the summary stage, the design proposal and the annotated portfolio are first presented, and feedback on the design proposal is collected from the target audience. The presentation format can adopt the user experience method of virtual reality. Compared with traditional exhibition methods such as display boards and physical model exhibitions, this approach enables the respondents to be placed in the corresponding simulated scenarios, thereby obtaining relatively authentic and effective feedback data. Finally, conduct a content reflection to restructure the research results based on the reflection content, thereby generating a set of mid-level knowledge for the design of future energy box products from a pragmatism-based philosophical perspective.

Chapter 3 Research summary

Overall, my research starts from real-life problems, integrating pragmatism's ontology, epistemology and values. From the dual perspectives of product designers and products, it explores the design methods of public products in China's energy-digitalized future. Design practice serves as the primary research method, and it drives the generation of research results through design practice. 
Due to the subjective and unique nature of artistic research, biases are inevitable during the research and design process. Clearly defining the boundaries of the research and design content and adopting appropriate methods will effectively alleviate the occurrence of biases. In this process, quantitative research should also be employed to supplement and support the content of qualitative research. By integrating philosophical theories and positions into the entire research process and then guiding the design practice, the practical outcomes can become more persuasive and consistent.
However, the research process and design practice described in this article still have certain logical flaws. Further research needs to be carried out to make them more complete. In terms of the research questions and background, there is still the issue of an incomplete and less coherent evidence chain. Moreover, the reading of the literature needs to be further enhanced. In terms of philosophical stance, a deeper level of understanding is needed to connect research with practice. Currently, there is a slight lack of distinctiveness in the comprehension of ontology, epistemology, stance, and values. During the strategy formulation process of design practice, one should identify more innovative design approaches and effective verification methods when delving deeper into the fundamentals.
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