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Abstract. Designing for experience requires designers to pay attention to reflec-

tion on design impact. However, industrial design students are observed to have 

difficulty in demonstrating the impact of their design concepts due to insufficient 

thinking and reflection on design impact. There is a lack in the literature on both 

reflections on design impact and the tool support. The existing tools for general 

reflection purpose seem not to work well for this specific purpose. In response to 

the calls for designing for reflection, this paper presents two exploratory studies 

and the design requirements of tools for reflection on design impact. The purpose 

aims to facilitate design students for their reflection on design impact through 

developing appropriate tools. The design requirements could be generally used 

as guidelines or reference for future work of developing tools for reflection on 

design impact. 

Keywords : Designing for reflection, Design impact, Tools, Design require-

ments 

1 Introduction 

Creative design is a process of co-evaluation of design problem and solution [1], in-

volving a journey of self-exploration for designers [2]. It is defined as a reflective con-

versation with materials [3], reflection thus plays a vital role in such kind of process as 

a powerful tool of connecting thought [4] and promoting understanding of design space 

and problems [5]. Meanwhile, design is a situated and constructive making of meaning 

[6], it as an intervention influences people’ thinking and action. The current designing 

for experience particularly fills designers with the responsibility to be aware of the im-

pact of their design(concepts) on people and the world. Hence, designers actually de-

sign the impact, no the product [7, 8], and reflection on the design impact (or the impact 

of the design concept) allows industrial designers to think about the impact related as-

pects such as value, emotion, experience, feeling, and influence etc., instead of merely 

focusing on attributes of a product. However, industrial design students are prone to 

work around the product. Without thinking and reflection these impact aspects, design 

students are observed to have difficulty in demonstrating the design impact of their 

products when in communication with others.  
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There has been a substantial amount of literature of reflection on design. Different as-

pects such as reflection techniques and methods [9, 10], tools, reflection-in-action [11], 

etc., have been discussed in previous work, but relatively little work focuses on reflec-

tion on design impact. Reflection is viewed hard [12] and critical reflection is never 

effortless. It is still challenging for students [13]. Appropriate methods, techniques or 

tools for reflection practice are potentially helpful. Within HCI, the growing interest in 

designing for reflection [5, 14,15,16] allows designers to design technology-supported 

tools to facilitate their own design reflection practice as well as the reflective practice 

that is conducted by both the public and other professional practitioners for different 

purposes. There have been many tools, especially technology-based one, for design re-

flection, and most of them are more focused on encouraging reflection by enhancing 

awareness of the situation, providing and documenting materials and structuring the 

reflection process [17]. Since fewer prior studies about reflection on design impact and 

tool support can be found as reference, we proposed a study based on three main re-

search questions to explore insights into reflection on design impact. 

Q1: What do the industrial design students usually reflect upon in their design practice? 

(to identify the lack of reflection on design impact) 

Q2: How do the design students perform reflection on design impact? (to identify the 

needs for alternative tools as support) 

Q3: What could the tools for reflection on design impact be? (to identify the design 

requirements for developing tools for reflection on design impact) 

 

In this paper, we present two separate exploratory studies related to answering these 

questions. Key findings indicated the needs for alternative tools in support of reflection 

on design impact. And the insights extracted from the studies helped us to outline the 

design requirements for tools supporting for this specific purpose. We aim to fill in the 

gap in the empirical studies in the area of design reflection by focusing on discussing 

designing tools for reflection on design impact. It is in accordance with designing for 

experience, and also in response of the calls for designing for reflection. The proposed 

design requirements could be used as guidelines or reference when designing specific 

tools for reflection on design impact.  

 

The paper is started with a literature review on both the theoretic and empirical work 

around reflection in context of creative design, and then two studies are explained and 

the results are reported. It concludes with the discussion of the design requirements of 

tools supporting reflection on design impact.  

2 Related work 

The growing interest in designing for reflection in HCI [5, 14, 15, 18, 19, 20] triggers 

both research and design for supporting reflection in the fields such as education, med-

ical care and design, etc. The concept of reflection is primarily defined as a cognitive 

process of inquiry [21, 22] and a mechanism of learning from experience [22]. As it is 
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often criticized as a fuzzy concept [23–28], people practice reflection with the same 

term but with different definitions in different domains [15] for different purposes. In 

design pedagogy, reflection is viewed the activities that designers do with to understand 

the design space, generate alternative solutions and test them by repeatedly reframing 

the problem [11]. Reflection is regarded crucial to creative design with a large body of 

studies [29–32] which are primarily informed by Schon’s articulation of reflective prac-

tice and his distinction of three types of reflection: reflection-in-action, reflection-on-

action [3, 11]. The benefits of design reflection are richly interpreted in literature such 

as making unconscious aspects of experience “available for conscious choices” [33], 

improving effectiveness and efficiency of design process [34], promoting design com-

munication [35], facilitating design management [36] and supporting learning from de-

sign [10] etc. These benefits in turns confirm the increasing interest in designing for 

design reflection.  

 

The focus of design nowadays has shifted from designing artefacts towards designing 

for experience [37], which allows designers to take the impact of design on people into 

account. It refers to the aspects such as user experience, emotions, values, etc. Friedman 

has early emphasized reflection on the value commitments embedded in a design 

through value-sensitive design [38]. Designing for experience, deeply based on user-

centered design methodology, requires designers not to take their design concepts for 

granted without thinking about the impact on people. Reflection on the design impact 

is a deliberate process that can elicit thinking and analyzing the influence of the design 

on the targeted users and stakeholders, and even to the world. Hence, reflection on the 

design impact as well as the support for such kind of reflection should been given equal 

weight to when thinking about designing for reflection. Unfortunately, not many prior 

studies could be found. 

 

When it comes to designing for reflection within design context, the principles and 

strategies of reflective design [39] are potentially helpful. Both the reflective informat-

ics with three dimensions including breakdown, inquiry and transformation [16], and 

the five hierarchical levels of reflection [15] provide suggestions for designing for re-

flection. Slowness [40] which is in accordance with Reymens’ suggestions of creating 

time [41] to encourage reflection could be intentionally designed to make space for 

reflection. However, as situated in design context, designing for design reflection is 

relatively more complex. This can be interpreted from two perspective. Design reflec-

tion broadly refers to the design process including both the design situation and the 

design activities [41],the design outputs like design concepts in the form of sketches, 

prototypes, etc., and other design materials generated during a design project, such as 

the reports, diaries, notes of communication, and audio or video records, ect. Whilst, 

there are different levels of design reflection which occurs at different phases as either 

reflection-in-action or reflection-on-action in the dynamic design process. Prior work 

has explored designing for design reflection by utilizing visualization. Examples are 

the Maps for reflection [42], Interactive Sketching [43] which increases the talk-back 

of design representation; Freed [44] which enables designers to create visual-spatial 

views of design work to support design reflection, the ReflectionSpace [45] and the 
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ReflecTable [46], etc. An approach of using two-dimensional positioning of objects is 

also presented as a means of reflection [47] The support for revisiting and sharing by 

improved documentation or video is another design direction, examples are WorkSpace 

Nagivator [48], Designers’ Outpost [49], Mindtap [50] and NOOT [51]. Besides, video 

is employed to support critical reflection in combination with story-making [30] . How-

ever, these tools are predominately designed either to encourage reflection by enhanc-

ing awareness of the situation, or to support reflection by improved documenting ma-

terials and structuring the reflection process. They are generally suitable when reflect-

ing on the design process, design activities, design strategies, etc. Less focus was espe-

cially on reflection on design impact and the tool support. Hence, in designing for ex-

perience, we argue sufficient attention to the reflection on design impact (especially 

impact on people). And we particularly focus on designing (tools) for such kind of re-

flection. The lack of tool support calls for developing appropriate alternatives. We try 

to extent the exiting work by combining the fruitful results from literature review with 

our exploratory investigation.  

3 Methodology 

To meet the gap and facilitate design students for their reflection on design impact, we 

conducted two separate studies. We first made a set of interview sessions with 25 design 

students in our industrial design department to get a holistic understanding of their prac-

tice of design reflection. Each of the semi-structured interview session lasted for one 

hour and audio recorded, then later transcribed and analyzed. Participants included un-

dergraduate students, master students and PhD students. They were first asked to inter-

pret their own understanding of design reflection. This helped to ground the following 

questions focusing on the reflection on the design impact and the problems that they 

encountered. Participants were encouraged to provide explanation in more details. We 

also asked the participants to share their opinions on the tools that could better facilitate 

reflection on design impact in order to identify the needs for alternative better tools and 

collect insights and suggestions for tool design. 

  

The results in the first study indicated that the design students’ notions on design impact 

were not clear enough, and thus these vague notions influenced their practice of reflec-

tion on design impact. Meanwhile, it also implied a demand for alternative tools as the 

current tools didn’t facilitate the specific reflection on design impact. Hence, in the 

second study, a co-design workshop with a task that to propose suggestions for devel-

oping tools in support of reflection on design impact was conducted with 12 design 

students. The reasons of co-workshop lay in the benefits of involving the design stu-

dents in the design process, in which they contributed their personal experience and 

knowledge to generation of new ideas. Furthermore, they were more engaged and em-

pathetic through designing for themselves. Reflection on design impact was explained 

to the participants when giving the task at the beginning of the workshop. The research-

ers worked together with the participants to co-develop the design ideas. The work-

shops were structured designed, and the participants worked in groups following the 
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procedure: getting the design task --- task analysis --- brainstorming (for divergence) -

-- discussion the design ideas. The purpose of the workshop was to collect ideas about 

tool design, and a final design concept was not required. Instead, participants were en-

couraged to contribute ideas with more detailed information such as features, attributes, 

functionalities, interaction, etc. The whole process of each workshop lasted for 2 hours 

and then closed with an informal interview as supplement to collect information that 

was not delivered during the design procedures.  

4 Results 

4.1 Results of study 1 

The interview sessions with 25 participants including 10 undergraduate students 

(42.9%), 10 master students (42.9%) and 5 PhD students (14.2%). The PhD students 

shared their opinions from the perspectives of being design practitioners rather than 

being design researchers. All of the participants reported that they had the experience 

in reflection upon the design practice either in the formal style like writing a report and 

making a presentation, or in the way that the believed as performing reflection such as 

sketching, discussion with team members, and self-thinking.  

 

The answers to the questions (samples shown in table 1) in the interviews were tran-

scribed verbatim and individual quotes were extracted and labelled. 2 researchers were 

involved in the quote coding process separately to guarantee the consistency of the 

coding process. 5 categories with 219 quotes in total were finally identified.  

 

Category 1 included 52 quotes related to the definition of reflection. 73% of them de-

fined reflection in design practice with relatively clear purposes, for instance, “Reflec-

tion is the deep-thinking of the design activities and process.”, “Reflection means re-

viewing the design process and output to get new insights.”, and “Reflection for me is 

the process in which I carefully think of the related aspects of my design work and then 

I can gain knowledge and experience.” While the other 27% quotes contained vague 

definitions which simply equated to the terms like thinking, discussion and meditation, 

etc. These quotes indicated that all the participants gave their definitions of reflection 

as a process or an activity that occurs in the design practice, and the difference lies in 

the purpose of doing it, since no quotes mentioned a clear distinction between reflec-

tion-in-action and reflection-on-action. 

Table 1. Sample of questions that were asked in the interviews. 

No. Questions 

1 How do you define design reflection? (your definition) 

2 What do you usually reflect upon? (the content in your reflection) 

3 
Did you make reflection particularly on the design impact or on the impact of 

your design (concept)? Why/why not? 

4 What are the problems that you encountered when you reflect on design impact?  
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5 Any methods or tools to support? Did they work well? Why/why not? 

6 If any tool could help, what the tool could be? (suggestions for the tools) 

 

Category 2: What to reflect upon (35 quotes): Each participant explained what they 

usually reflect upon. It covered nearly all the related aspects such as the design activi-

ties, design procedure, methods, tools, design strategies, design decision, design out-

comes, etc. 28.5% quotes mentioned the terms like “influence”, “affect”, “impact” that 

were related to reflection on design impact. 

 

Category 3: about reflection on design impact (65 quotes). 25 quotes were answers to 

experience in reflection on design impact, in which 20% quotes showed negative an-

swers with the interpretations such as “I never think about the impact of the design. I 

usually make reflection when I have a problem and then think about how to solve it.” 

“I must acknowledge that I might never or little think about the impact of my design. It 

seems that I actually neglected it.” While, the remaining 80% quotes explained different 

consideration of reflection on design impact. For instance, “Yes, I think about the im-

pact because I must envision the interaction between the user and my product.” “User 

experience is important to think about. I think my reflection on design impact is related 

to the aspects of user experience.” The other 40 quotes delivered problems that the 

students encountered when they reflect on the design impact. For instance, “I don’t 

know how to reflect on design impact because I am not sure what the design impact 

means.” “Design impact is too abstract to explain and reflect on. Guidelines or methods 

are necessary.” “I don’t know how to make reflection, and how to reflect on the design 

impact. I always perform reflection in my own way and I don’t know whether it is right 

or not.”  

 

Category 4: Tools for support (30 quotes). 40% quotes showed no specific tools for 

reflection on design impact. The other 60% quotes mentioned the tools that were gen-

erally used for reflection (shown in figure 1). Both the traditional tools such as pen and 

notebooks, and the digital tools were applied. The diagram tools and mind map software 

were also introduced by the participants as tools for reflection for design impact.  
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Fig. 1. Tools that were mentioned in the quotes by the students. Microsoft Word for 30%, the 

traditional tools like pen and paper, notebook for 26.7%, Mind mapping software for 10%, Pow-

erPoint and Keynote for 10%, Evernote for 6.7%, Photoshop for 6.7%, Excel for 3.3%, Visio for 

3.3%, Lucid Chart 3.3%. 

Category 5: needs for alternative tools (37 quotes). Participants placed emphases on the 

needs for appropriate tool to support reflection on design impact. For instance, “Be-

cause I mostly make reflection in my own way which is time-consuming, I believe that 

it could be improved by some good tools.” “I actually don’t know how to reflect on the 

design impact, so methods or tools are necessary.” “I believe that tools are in need. 

Design impact is too abstract to think about and I even don’t know how to start the 

reflection.” In addition, nearly half of the quotes in this category showed complaint or 

dissatisfaction with the existing tools, as the quotes explained “I didn’t use any specific 

tools for reflection on design impact as these tools seem not appropriate.” “Tools like 

Mindmap can be used for reflection on impact, as it helps to connect the aspects. The 

other tools might not facilitate.” 

 

4.2 Results of study 2 

In these workshops, 12 participants including the 50% undergraduate students and 50% 

master students participated in the co-design workshop. A task was given to the partic-

ipants by introducing the items and requirements (shown in table 2) to ensure our re-

search purpose. More than 15 ideas based on the given design task were proposed and 

discussed.  

Table 2. Items of the task introduction. 

Items Requirement 

Design for whom design students  

Using context Designing tools for reflection on design impact 

To solve what problems 
Need to identify the design problems when reflect-

ing on design impact 

What the design solutions(tools) could 

be? 

Related technology to support 

Functionalities, interaction design… 

How it works? 
Identify how your design ideas support reflection 

on a design impact and how people use it 

About design Impact Identify the impact of your ideas on users 
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Fig. 2. Photos of the workshop. 

 

These ideas which were proposed for different specific problems were categorized into 

three main types. Some ideas were generated with emphasis on clear guidelines and 

procedures as the participants explained “only given specific support, the reflection on 

design impact could be easy to do.” Some ones were about tools which provide the 

introduction and examples of design impact as explained that “If we don’t know what 

design impact it is, we neither pay attention to it nor make good reflection on it.” The 

ideas focusing on the support of visualizing and analyzing the design impact were also 

proposed.  

 

In the interview, participants added more information about explanation of the problem 

as well as their expectations on the solutions. The data was collected and transcribed 

verbatim into quotes, and then analyzed by sorting into 2 categories: C1: definition of 

the problems (27 quotes, shown in table 3); C2: What the tool could be (59 quotes, 

shown in table 4).  

Table 3. Sub-categories of category 1 and example. 

Sub-category Quote

No. 

Example 

[1] Lacking practical methods 

or guidelines 

   8 “Any specific procedures to support re-

flection on the design concept?” 

[2] Lacking clear interpreta-

tion of design impact 

   6 “What is design impact?  If I don’t know 

what it is, how can I reflect on it?” 

[3] No feedback on the re-

sults of reflection 

   4 “If the impact means values to the users, 

how can I get to know whether they get it 

or not after my reflection?” 

[4] Design impact is abstract 

to reflect upon 

   9 “Design impact seems abstract. I don’t 

know how to effectively think about 

them.” 
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Table 4. Sub-categories of category 1 and example. 

Sub- 

category 

Quote 

NO. 

Example 

[1] supporting interpretation 

of design impact 

   13 “The tool should provide tips or remind-

ers to help designers to understand design 

impact.” 

[2] supporting visualization 

and analysis of the aspects re-

lated to describe design im-

pact 

 

 

   21 “If there are some elements or factors to 

explain design impact, the tool should vis-

ualize them and support the analysis.” 

[3] supporting a structured 

way to review and connect 

design elements 

 

   25 

“Maybe a framework or structure to con-

nect the design concept, its impact and us-

ers, context together could help.” 

 

5 Discussion 

5.1 Understanding reflection on design impact 

Designing for reflection should firmly be based on deep understanding of reflection 

itself, including the definition, content, purpose, method, tools and results, etc. The less 

known details of student designers’ reflection practices not only paints reflection as an 

unstructured and inefficient process, but also results in limited support by tools for fa-

cilitation. Some insights are worth discussing as follows. 

 

Lack sufficient attention to reflection on design impact 

The design students in our studies had relatively vague definition of design reflection 

because most of them interpreted their definition of design reflection with many differ-

ent terms such as meditation, mindfulness, awareness, stillness, and deep-thinking, re-

view, as well as discussion, self-assessment, etc. Students tended to associate the pur-

poses or goals to reflection, and they mostly performed reflection triggered by a specific 

design need. Many aspects such as the design process, activities, methods, outputs, 

knowledge, as well as design problems, solutions etc. thus become the content to reflect 

on. Meanwhile, students seemed to be not clear about the notion of design impact. They 

articulated design impact based on their own understanding such as influence, benefits, 

values, and meanings, etc. Consequently, when reflecting on the design concepts, the 

reflection particularly focusing on design impact was relatively weak or easily ne-

glected, as some participants in the first study clearly expressed that they never reflect 

on the design impact. The others who believed that they actually made reflection on 

design impact, but without more explanation of what the design impact is and how they 

did it. Design impact is primarily related to value [7] that a (product) design brings to 

people and the world. Based on user-centered design methodology and designing for 

experience, the meaning of design impact could be extended from value to the user-
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related aspects including emotion, experience, feeling, and the change in action, etc. 

[52, 53]Without understanding of design impact, it is impossible for designer (students) 

to practice reflection on it.  

 

Guidelines for design reflection on design impact are beneficial.  

The student designers complained that they had difficulties in reflection primarily due 

to the lack of specific methods or guidelines. The unstructured process and chaotic pro-

cedure greatly affect effectiveness and efficiency of their reflection performance. 

Blaiklock highlights the benefits of structure in design that reaching a high level of 

academic literacy, critical reflection and knowledge construction [54]. Daudeline pro-

poses structured approach to reflection as “coached” reflection which involves provid-

ing formal tools to help thinking through an experience in order to identify what they 

learned from [55]. Reymen’s recommendation that to perform design reflection on ac-

tion at the beginning or end of a design session guided in a structured procedure with 

three main activities consisting preparation, image forming, and conclusion [41] could 

be used as the methodology for reflection performance. The preparation refers to the 

materials that are the basis for reflection on action, as Schon stresses that design is a 

reflective conversation with the materials.  

 

A demand for tools support reflection on design impact 

The insights collected from our studies indicated the needs for appropriate tools in sup-

port of reflection on design impact. Design students predominately made reflection in 

their own ways with various tools including the traditional tools such as notebook, pen, 

post-it, and some digital tools such as Microsoft Word, PowerPoint, Evernote, Pho-

toshop, ect. As to reflection on design impact, these tools potentially support, but seems 

not match well. This is one of important the reasons that participants in our studies 

called for alternative tools as support. Reflection is a cognitive activity which takes 

time and effort. Appropriate tools for support can enhance the efficiency, engagement 

of reflection performance, and improve the experience during the reflection process and 

the outputs.  

 

5.2 Design requirement of tools supporting reflection on design impact 

Tools for reflection are not absolutely essential, but appropriate tools can assist the 

reflection performance. What the tools for reflection on design impact would be? Based 

on the literature review and the results of our two studies, especially the insights from 

the workshops, we anchored the attention to the design requirements for such kind of 

tools rather than focusing on single tool design. Developing an appropriate tool is al-

ways challenging. These design requirements can be used as reference when thinking 

about designing tools for reflection on design impact. When it comes to design for re-

flection, design directions like design for pauses, design for detachments, design for 

serendipity are worthwhile pursuing. Dalsgaard et al discuss some features like com-

paration and expansion for further development of their reflection maps [42]. Based on 

all of these prior research work, we summarize the design requirements of tools for 

reflection on design impact encompassing the following 3 aspects: 
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Firstly, with a unique style to differentiate from other tools. 

Tools should be designed with clear features for supporting reflection design impact. 

Providing interpretation of design impact to the users is necessary, so that designers 

(students) can distinguish with the other tools that are for general reflection purposes. 

Explicit definition on functionality could work as scaffolding to avoid a random use of 

tools by the design students. Many existing tools that students utilize are not particularly 

developed for reflection, whilst some tools for reflection generally support design re-

flection like supporting documentation and visualization. It makes the tool users per-

plexed when deciding which tool is more appropriate for a specific purpose. The tool 

design thus is need-specific. 

 

Secondly, narratives or storytelling could be used to provide a framework that involves 

in all the related elements to support discussion and reflection on design impact. Nar-

ratives or storytelling is regarded powerful for reflection and reflective practice [56–

58]. Design impact is abstract and not easy to be interpreted. Reflection on design im-

pact is challenging. Narratives or storytelling makes it accessible to thinking about im-

pact by organizing the underlying aspects such as people, context and people’s emo-

tions, values into a structure. Hence, tools for reflection on design impact could be ar-

chitecture with a narrative or storytelling framework. They can support designers to 

have discussion, envision and analysis on these aspects based on the narrative or story-

telling framework. The narrative or storytelling itself is the material that designers (stu-

dents) could have a conservation with. 

 

Finally, designing tools for reflection on design impact should allow collaborative sup-

port either in the way of co-reflection or by involving in external feedback. The impact 

of a design is actually perceived by users or stakeholder, and designers design and re-

flect on the impact primarily based on their own judgement or imagination. Design 

reflection is different from design rationale or design critiques. It is large conceptual-

ized as individual mental activity [59], but also has strong social dimensions [25]. With-

out external feedback, the reflection on design impact is performed in a blank box. The 

co-reflection, or collaborative reflection is a collaborative critical thinking process [60] 

which combines individual cognition and interaction between individuals. The sharing 

understanding through collaborative reflection can promote designers to critically re-

think about the impact that their design would bring to people and even to the world. 

Technologies own unique advantages in supporting collaboration and feedback com-

munication. Taking advantage of technology support is an important consideration 

when designing tools for reflection on design impact.   

 

5.3 Limitations and future work 

The huge body of research on reflection as well as design for reflection provides both 

opportunities and challenges for design research. In our research, we placed the back-

ground of designing for experience in which the design impact is highlighted, and the 

background of designing for reflection in which technology is extensively utilized to 
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support reflection practice. We aim to better to facilitate students’ reflection on design 

impact through developing tools. The results were based on exploratory studies which 

were primarily conducted by qualitative research methods like interviews and work-

shops. The design requirements are still theoretical proposition which could only be 

used as reference. There is space for modification and improvement. We believe that 

in-deep observation and long-time-tracking of their reflection practice in different de-

sign projects could bring us more insights.  

 

Besides the purpose of learning by engagement of design reflection, designers can also 

benefit to get better sense of their design work [61] for other purposes like communi-

cation. Narratives and story constructions which are effective means of reflection are 

also highly recommended for the sense-making for the design work. Both the literature 

and propositions of developing storytelling tools for design reflection from the work-

shops informed us a specific direction for our future work.  

6 Conclusion 

In this paper, we presented two studies about exploring design tools for reflection on 

design impact. We particularly focused on reflection on design impact in order to en-

hance the awareness of design impact in the context of designing for experience. And 

proposed the design requirements for tools in support of reflection on design impact. 

Reflection is a crucial part of the creative design, and we believe that appropriate tools 

can facilitate design students’ reflection practice and promote the awareness of per-

forming reflection frequently with the support of the excellent tools. The proposed de-

sign requirements could be regarded as a starting point for future work and invite inter-

ested researcher to join in this work.  
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