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ABSTRACT 

DiviFeed is a new concept, using the Internet of Things to let 

plates and pans communicate. The product aims to support 

families in both cooking and making a food division at the 

table possible, which results in optimal portions for each 

family member. This is done by providing pre-feedback by 

the pan and plates based on personal data of the family 

members.  

First the relevance of the concept and related designs are 

explained. This paper focuses on finding out how pre-

feedback influences the portion division behavior of family 

dining. This is tested through using the concept above and 

implementing a quantitative survey. The overall conclusion 

drawn from this study is that when the optimal food division 

is made possible between family members, through the use 

of technology, people will change their behavior and this will 

result in less food waste. 

 

Author Keywords 

Internet of Things; kitchen; food division/ food sharing; 

family dining; (pre-)feedback; food waste; dinner food 

portions; persuasive technology. 

 

ACM Classification Keywords 

H.5.m. Information interfaces and presentation (e.g., HCI): 

Miscellaneous. 

 

INTRODUCTION 
When you are cooking for multiple people, do you find it 

hard to estimate what the right amount of food to cook is? 

And how to divide it, once it is on the table (Figure 1)? With 

the DiviFeed this will no longer be a problem. This smart pan 

can communicate with the smart, personalized plates of the 

members taking part at the dinner. Making an optimal 

amount of precooking and an optimal food division at the 

table possible. No more worries about unequally divided 

food. Also remaining a healthy personalized food habit gets 

easier. This is done by means of pre-feedback, for example 

through light, sound, tactile feedback, visuals on a display or 

a combination. The different types of pre-feedback can have 

different influences on people's behavior.  

 

 

Figure 1. How to divide the remaining leftovers of the dish? 

 

Family dining, the amount of food that is cooked and the 

food division for the family is a cultural phenomenon. Take 

for example Latino families, who often deal with poverty and 

minor resources to provide for their children. They use 

strategies in which everyday food practices play an important 

role. Their cultural ideas about parenting, well-being, and 

conceptions of the body show through family dining. These 

practices lead to unhealthy food division and food intake, 

causing overweight and obesity in their children. This is how 

sociocultural roots of childhood obesity and their 

implications are critically important for how to approach the 

relationship of food, nutrition, and obesity[5]. These factors 

all play a role around the issue of making an optimal, healthy 

food division for a family dinner.  

If the portions for the family members will be determined 

optimal, the division of food and the cooking of the right 

amount of food will lead to less food waste. Food waste is 

also a big issue nowadays in the kitchen. The major 

Permission to make digital or hard copies of all or part of this work for 

personal or classroom use is granted without fee provided that copies are 
not made or distributed for profit or commercial advantage and that copies 

bear this notice and the full citation on the first page. Copyrights for 

components 
of this work owned by others than the author(s) must be honored. 

Abstracting with credit is permitted. To copy otherwise, or republish, to 

post on servers or to redistribute to lists, requires prior specific permission 
and/or a fee. Request permissions from Permissions@acm.org. 

DIS ‘14, June 21 - 25 2014, Vancouver, BC, Canada 

Copyright is held by the owner/author(s). Publication rights licensed to 
ACM. ACM 978-1-4503-2902-6/14/06…$15.00. 

http://dx.doi.org/10.1145/2598510.2602967 



4 

 

contribution of food waste, in developed countries, comes 

from households. The avoidable waste is approximately 160 

kg per household per year and equivalent to 12% of the food 

and drink entering the home. Reducing this waste can have a 

substantial positive environmental effect. The largest benefit 

comes from preventing food go to waste in the first place. 

This also applies to the storage and cooking in the home[7].  

Some studies have researched the concept of the smart 

kitchen and some related designs can be found. These 

designs have some similarities or showed room for new 

opportunities. One of them is the SmartConnect kitchen 

Scale by Escali, which is a scale that is connected to an 

application. This offers features to the clients like measuring 

food portions, analyze nutrition and create a food journal, but 

also to set goals, track body weight, BMI, body composition 

and make graphs of the progress[8]. Some of these functions 

can be implemented and be extended in the DiviFeed, 

without the use of an application. Another related design is 

the Countertop by Orange Chef. A food storage container tag 

system, that can inform the user about things such as the 

name of the dish, the ingredients list, calorie content, 

nutritional information, allergy information, the number of 

servings held by the container, the quantities of individual 

ingredients, the preparation instructions, the dish preparation 

date, the dish expiration date, storage location, etc.[1] The 

Countertop’s features and integrated technologies are 

relevant for the DiviFeed. The purpose of the DiviFeed 

differs from the Countertop in a sense that it focusses on food 

division and food waste. 

Both of these concepts relate to the talkative kitchen, which 

is about enabling different objects or tools located in the 

kitchen to communicate with one another. For this, the 

phenomena of the Internet of Things (IoT) is relevant. “IoT 

will increase the ubiquity of the Internet by integrating every 

object for interaction via embedded systems, which leads to 

a highly distributed network of devices communicating with 

human beings as well as other devices[11].”  

Reviewing the issues and related designs mentioned above, 

it would be interesting to design a product that can help you 

better divide the food, reduce food waste and at the same 

time make use of IoT (Internet Of Things). The plan is to 

perform a quantitative research method to come to the design 

of the product. What is novel about the product is that it helps 

the user to produce the optimal cooking amount and an ideal 

food division is made possible. It also stimulates family 

dining, because in order to divide food there is the need to 

cook for multiple people. The envisioned result of this is to 

avoid food from going to waste and simultaneously support 

healthy family dining. 

This leads to the main research questions: What should the 

design of a kitchen product look like that makes use of the 

Internet of Things and at the same time tackles the issues of 

food waste, optimal food divisions and stimulating family 

dining? 

Multiple sub questions were formulated around this main 

research question, namely:  

 How does pre-feedback influence the portion division 

behavior in family dining? 

 How can you best provide information in a kitchen 

environment? 

 How should the technology be implemented to make 

communication between the objects and the internet 

possible? 

 What is the best way to display the information towards 

the user in order to waste less food? 

 In which way should users be triggered to make use of this 

concept? 

Only the first sub question: “How does pre-feedback 

influence the portion division behavior in family dining?” 

will really tackle both issues of food division and food waste. 

Next to that does it not only provide relevant insights for the 

DiviFeed, but also generates knowledge that can be used in 

other research and designs and can be build further upon. 

 

RELATED WORK 

To develop a design that is persuasive, other persuasive 

technologies should be examined. Some research has been 

done in the area of persuasive technology in a food-related 

environment. 

For instance, Whitehair et al. [10] used written messages to 

gain awareness of food waste and this made a significant 

difference for food waste. Ganesh et al. [3] encouraged 

young children to eat healthy by using augmented reality, 

which digitally projects a plate of food and provides rewards 

for completion of the meal.  

Kadomura et al. [4] proposed EducaTableware for improving 

daily eating habits through auditory feedback and 

encouraging specific mealtime behaviors. Steenhuis and 

Vermeer [9] conclude portion sizes seem to have increased 

considerably over the last few decades. And increased 

portion sizes lead to increased energy intake levels.  

Crews and Wilkinson [11] asked students for their preferred 

feedback method. The choice was between visual, auditory, 

and e-handwritten presentations. A combination of auditory 

and e-handwritten feedback was assessed highest. 

This related work gives a probability that making people 

aware of how food can be divided will already help. Only 

very few studies have examined the difference and 

preference between visual, tactile or auditory feedback. Only 

Crews and Wilkinson give a decisive answer on this question 

where they conclude our awareness can be provided through 

written and auditory feedback.  

Especially the study by Ganesh et al. approves the concept 

of DiviFeed. The playful and social interactions detracted 

from the focus of the child’s dislike, helping them overcome 
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their particular food aversion [3]. Translating this to 

DiviFeed, we expect that the interactivity of the concept, will 

help everyone accept the new food division. 

 

DESIGN 

The concept of DiviFeed is based on an interplay between 

the cooked meal and the personalized plates of each family 

member. Inputs for the system to work are the following: 

 Total amount of cooked/prepared food per part (e.g. 

vegetables, meat, fish etc.) based on user necessities (e.g. 

nutrition, diet, allergies, etc.); 

 User preferences per diner member. 

 

 

Figure 2. Prototype visual.  

 

These inputs are variables to be changed daily, in order to 

optimize the results. For example, user’s preferences might 

differ from day to day, since the dishes are varying as well 

every day.  

According to the input data, the system calculates an ideal 

division for the daily dish, taking into account both the short-

term preferences and the long-term user necessities of 

individual members. 

 

 

Figure 3. Example of a family portion food division.  

 

In order to display this ideal food division, the pans and 

plates will give some type of pre-feedback, which is yet to 

determine through this research. The prototype plates made 

use of a visual display showing exact infographics and values 

of the portion amounts, as can be seen in Figure 2. Also light 

feedback was given to indicate personal plates and to 

indicate which values on the plates matched with the content 

of which pans.  

This feedback will be active and dynamic. During and after 

physically dividing the food, the system will again provide 

feedback to confirm and help adjusting till the portions are 

divided right. 

To have an image of how the composition and physical 

appearance of the concept could look like: 

 Several pans (for each type of food) with weight modules; 

 Plates with weight modules, and displays for users to 

indicate their preferences and necessities. The plates also 

display the feedback (communicated by the general 

computer); 

 One general computing module with user dashboard (on 

one of the pans). The food that is in each separate pan 

should be specified on the dashboard, after which the 

computing element is able to divide the meal according to 

the weights and nutrition values that is received from all 

pans. Also, the dashboard functions as feedback display 

medium. 

 

METHODS 

Design Research Setup 

A quantitative survey was performed to find out what types 

of pre-feedback potential users would prefer, if they would 

be willing to let technology influence their dining experience 

and whether they thought their own behavior and the 

behavior of their family members would be influenced by the 

pre-feedback in general. 

 

Quantitative Survey 

 Method: Online survey with thirteen questions.  

 Participants: Twelve family members with regular 

experience of dining in family or group context, including 

an approximately equal amount of males and females of 

varying ages (19-60). Both city and village residents from 

different geographical locations.  

 Materials: Survey for general problem facing about 

dividing food (quantitative), including an informal oral 

explanation, the visuals (see Figures 1, 2 and 3) and a 

video to create an image about the concept and pre-

feedback methods. 

 Measurement Instruments: KPI[6], the key performance 

indicators (like graphics, medians, deviation, etc.) 

 Session Protocol: The subjects were all interviewed 

separate from each other, because of their various 

backgrounds and geographic locations. Before filling in 

the survey, the subject would first be introduced to the 

concept with an oral explanation, pictures and a video 

about the concept and pre-feedback methods, giving room 

for potential questions. After that the subject would fill in 
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all thirteen questions of the survey, with the possibility to 

ask question about the content of the questions, if they did 

not understand them 

 

RESULTS 

From the answers, given by the participants, multiple results 

could be derived. To structure the data column and pie charts 

are used, categorized in the following sub themes: food 

sharing behavior, technology influence, pre-feedback and 

change of behavior. As was mentioned before, the 

measurement instrument for some of the data is the key 

performance indicator (KPI). Pointing out values that may 

not be visible immediately from only graphical data, 

delivering numerical proof for statements. 

 

Food Sharing Behavior 

The first theme revolves around testing if the participants are 

already sharing their food and if they are willing to share 

their food, hypothetically, for a ‘fair’ division. Both these 

questions were answered by all twelve participants and 

delivered the following column charts. Chart 1 makes it 

visible that most people tend to share their food when dining 

in a family context. While Chart 2 shows that most people 

are willing to give some of their food to their family 

members, in order to make a somewhat ‘fair’ division. 

 

 

Chart 1. Foodsharers in family dining context (n=12). 

 

 

Chart 2. Willingness to give your dished food to a family 

member, in order to make a somewhat ‘fair’ division (n=12). 

Technology Influence 

Whether the Internet of Things (IoT) can be implemented in 

the kitchen environment at all, is dependent on the 

acceptance of technology in the kitchen. Therefore the 

participants were asked if they are willing to let technology 

influence their dining experience. The mean was calculated 

out of Chart 3, giving a value of 3.8 at a 1 to 7 scale. This led 

to the result that people doubt whether they want technology 

to influence their dining experience. 

 

 

Chart 3. Willingness to let technology influence the dining 

experience (n=12). 

 

Pre-Feedback 

The research included different types of pre-feedback, like 

light signs, sound, tactile feedback (vibration patterns), 

visuals (e.g. on a display), or a combination. Multiple 

questions were asked to find out the preferences of the 

participants in general and more specific for the concept of 

the DiviFeed. 

More generally, the participants prefer a combination of 

multiple types of feedback, as can be seen in Chart 4. 

 

 

Chart 4. Notifications of way(s) of food division suggestion(s)/ 

feedback option(s) (n=12). 

 

The five participants who choose the option of the 

combination, were asked to also indicate which 

combination(s) of feedback they preferred. Looking at 
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Charts 4 and 5, it seems that both visuals(33.3%, 2 votes) and 

tactile feedback (25%, 2 votes) are important. It can be 

combined with other types of feedback. 

 

 

Chart 5. Way(s) of combination that should be more 

present in the design of such a product (n=5). 

 

After that all participants were asked through separate 

questions to indicate if they considered the different types of 

feedback useful ways of communication for this product. 

These results are all collected in one column chart, Chart 6. 

To make this data more clear, the mean was calculated for all 

the feedback types, as can be seen in table 1. Both the chart 

and table show that visuals and tactile feedback are equally 

suitable for feedback. Which also resulted from Chart 4 and 

5. 

 

 

Chart 6. Individual types of feedback considered to be found 

useful communication for this product (n=12, per feedback 

type). 

 

 

 

 

Feedback types Mean 

Light signs 3.8 (<4.0) 

Sound 3.0 (<4.0)  

Visuals 4.5  

Tactile Feedback 4.5  

Table 1. means derived from data chart 6. 

 

As an additional question there was asked whether the 

participants wanted a subtle or obvious notification of the 

system. This is also related to the implementation of the 

feedback. Again a mean was calculated of 3.8, since Chart 7 

does not immediately show a clear result. This suggests that 

a not extremely but clear notification is preferred. 

 

 

Chart 7. Notification of the system (n=12). 

 

Change of Behavior 

At last questions were asked about if the participants thought 

the system would influence their own food intake behavior 

and the behavior of their family members. This relates to the 

sub questions that is tried to be answered in this paper. Next 

to Chart 8 a Table 2 was made to calculate the means, since 

the chart was not clear enough. The means show that 

participants think that the food intake will be changed by this 

system. That of their family a bit more than of themselves. 
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Chart 8. Change the amount of food intake if there is an ideal 

food suggestion/ division by an electronic system (n=12). 

 

Participant’s thought on 

change behavior 
Mean 

Participant 3.8  

Participant’s family 4.2 

Table 2. means of the data of Chart 8. 

 

DISCUSSION 

‘How is the potion division behavior of family dining 

influenced by pre-feedback?’, was the research problem 

treated in this paper. The survey led to the findings that a 

combination of multiple types of feedback would be 

preferred. Also visuals and tactile feedback turned out to be 

most suitable for this particular concept. 

The meaning of the findings and why they are important:  

 Most people tend to share their food when dining in family 

context. When eating with multiple people it was for most 

participants normal to eat the same dish with the entire 

family and share the amount between all members. This is 

important to confirm that there is actual context for the 

problem and concept treated in this paper.  

 Most people are willing to give some of their food to their 

family members, in order to make a somewhat ‘fair’ 

division. If an optimal amount of food is created, then there 

are no left overs. Therefore the participants need to be 

willing to only take the part that is calculated for them. 

This may not always be as big of an amount of food as they 

would like it to be. This shows that the participants are 

willing to adjust their behavior for the common good.  

 People doubt whether they want technology to influence 

their dining experience. The participants are used to a 

dining experience without any technological interactions. 

Therefore, they are not able to imagine to what extent 

technology will have an influence in the family dining 

context. This caused a widespread of opinions, resulting in 

the conclusion to be doubtful. Technology is necessary for 

IoT and a talkative kitchen, so it is important to make 

potential users feel comfortable and accustomed with this 

experience and use in the future. A guidance may be 

needed for this. When users get more used with the 

product, they might embrace the technology and actually 

make it part of their regular dining habits.  

 There is a preference for a combination of multiple types 

of feedback. When exploring preferences of all types of 

giving feedback to the subjects, it came forward that a 

combination of any type of feedback would be more 

effective. Why this is the case was not researched enough. 

This is significant to take into consideration. 

 Visuals and tactile feedback are equally suitable for 

feedback. When exploring all types of feedback that could 

be given, these two types clearly came forward to be the 

most preferred ones by the participants.  

 Not extremely but a clear notification is preferred. The 

feedback giving should not intrude the personal space and 

dinner experience of the family too much, but it should be 

clear enough to be noticed. This also relates to the 

influence people want technology to have within the 

dining context, because different forms of feedback can 

have different influences on the dining experience. It is 

important to find a good balance in this, therefore user tests 

with prototypes will be necessary for future steps.  

 The participants think that the food intake will be changed 

by this system. That of the family a bit more than of 

themselves. This is an unanticipated finding, because it is 

interesting that the subjects think that their own behavior 

will adapt less in comparison to their family members’ 

behavior. The fact that there is room for adaptation through 

the DiviFeed is significant for this study. Why this is the 

case provokes more opportunities for research.  

There are some alternative explanations possible for the 

findings that were gotten out of the method:   

 Most people tend to share their food when dining in family 

context. Not was taken into consideration that there are 

different types of family dining, since this is a cultural 

phenomenon. The cultural backgrounds of the participants 

were not checked, so the dining style should not have to be 

how Dutch people divide their food.  

 Most people are willing to give some of their food to their 

family members, in order to make a somewhat ‘fair’ 

division. What is ‘fair’ was not really specified in this 

survey. Sharing can go either ways, by giving away food 

or obtaining more food. This is depending on the current 

food intake of the participant.  

 People doubt whether they want technology to influence 

their dining experience. This doubt can also be raised by 

current experiences with technology or current values 

accompanying dining experiences. Follow up questions 

are needed to be sure.  

 There is a preference for a combination of multiple types 

of feedback and visuals and tactile feedback are equally 
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suitable for feedback. An alternative explanation of this 

result could be that the participants imagine and envision 

the different types of feedback to work in different ways 

than they actually do. 

 Not extremely but a clear notification is preferred. This 

again has the alternative explanation that the participants 

may not have a clear envisioning of how this would exactly 

look. So persuasive technology techniques can be 

researched more for this point. 

 The participants think that the food intake will be changed 

by this system. That of the family a bit more than of 

themselves. Participants may have the feeling that the way 

food is divided right now is unfair. The participants 

themselves may be satisfied with the food they get but at 

the same time observe that the rest of the food is not 

distributed fairly among their family members.  

The related study of Crews and Wilkinson [11] showed the 

preference of a combination of auditory and e-handwritten 

feedback. This is in accordance with our finding of a 

preference of a combination. In both researches visuals are 

one of the preference feedback types, but auditory and tactile 

feedback do not agree. This can be the case since it is tested 

through different design concepts and we can possible 

conclude that the preference is design dependent.  

The study’s limitations are first of all that it is a quantitative 

study and since only twelve participants participated, the 

results turned out to be on the minor side. Making the 

research less reliable for a quantitative study. Having more 

participants would have put more credibility to the results 

and less room for speculation in questions where the answers 

were spread around.  

Furthermore, one participant indicated that she did not 

entirely understand the aim of the product, even after the 

explanation given prior to filling in the survey. This may also 

have influenced the data. Other participants were not always 

sure what all kinds of feedback would exactly look like or be 

like, which could also influence answers. Still not enough 

visual support (e.g. having a physical prototype) turned out 

to be a weak point in this approach, because of the DiviFeed 

being a hard to understand concept for participants who are 

new to the subject.  

Moreover, in the method a scenario was sketched to explain 

the concept to the participants using meat. This did not take 

vegetarians into account, causing those participants feeling a 

lack of relatedness to the concept. This should be changed 

into another type of food (e.g. vegetables) if the study wants 

to be repeated.  

By a lack of time was this study also not well-rounded 

enough. It would have been better to implement more 

methods than only a quantitative survey to receive more data.  

For further research it would be interesting to give the 

subjects more visual support and examples about future plans 

and the concept. In order to make them aware of how 

technology would really influence the dining experience, and 

how all types of feedback would be implemented in the 

concept if it was further developed. It would definitely 

improve the overall quality of the research to have multiple 

prototypes with the various types of feedback implemented 

to make the concept more clear to the participants. Next to 

that it would also be good to include more questions in the 

survey, to collect more and broader data. 

 

CONCLUSION 

People are willing to have a fair food division in family 

dining context. They are hesitant about letting technology 

play a role in their dining experience, because they cannot 

really imagine how this would look like and work. The 

preference for the type of feedback for the concept at this 

point would be tactile and/or visual feedback. Overall, the 

participants feel that a food dividing concept for dinner 

would help making dinner better. The participants think that 

the food intake of their co-dinners changes a bit more than 

their own food intake does. This confirms the concept’s 

starting point: the unknown and sometimes unhealthy or 

unfair food division for dining. The way of influencing this 

intake needs to be subtle but clear. Mostly, participants 

preferred not to be disturbed with too obvious notifications. 

Researchers and designers will instantly benefit from this 

knowledge, as a design opportunity can be derived from 

these findings and insights. Eventually, families will benefit 

from this knowledge as they might be supported in terms of 

a future design that helps dividing food during dinner. 

So, when the disproportion during family dining is taken 

away through use of technology in a subtle manner, people 

will adapt their behavior more easily than a traditional 

discussion would, and that will result optimal cooking and 

food division leading to less food waste. 
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APPENDIX A – REFLECTIONS 

Ward de Groot 

First phase: 

Looking back to the Design <> Research course, I learned 

quite a lot on different aspects. In the first part of the course, 

we were introduced to the talkative kitchen and how the 

Internet of Things played a role in that. I had heard of the 

Internet of Things before, but I had never really thought of 

all the possibilities of how this technology could be applied 

within the context of a kitchen. Seeing what other people 

came up with was really interesting to see and watching the 

videos they made to describe their ideas was a learning point 

for me too. I was not experienced in making videos myself 

but now at least I learned how to convey an idea or concept 

by means of this media. Getting feedback on our own videos 

as well as observing the feedback other people got every 

week and using that for the weeks after was useful because 

it gave us an indication of how to make our videos even 

better.  

My share for creating the videos was first of all generating 

ideas, coming up with concepts and working them out, 

making visuals to clarify those concepts, creating a (really) 

low-fidelity prototype, writing the script for the voice-overs 

and making the voice-overs. I set myself a goal for this 

semester to work on my communicative skills by means of 

creating visuals and working with programs such as Adobe 

Illustrator. Therefore, I insisted on taking that part upon me 

and I think it payed off, because I am happy with the results 

of the visuals used in the videos as well as in the 

questionnaire, paper and final presentation made later within 

the course.  

An important point we discovered as a group in the first 

weeks was that we were not able to meet with each other too 

much, because everyone had different electives and other 

obligations for their other courses. This is why a lot of the 

discussions we had were online, which I discovered was not 

ideal at all. We needed to keep this in mind for the rest of the 

course, as this schedule would not really change and as the 

end of this course was approaching, so were the others so 

these courses also required the right amount of attention. For 

me, this was a learning point because I now know that 

whenever I want to create a good working atmosphere for 

myself, meetings with group members are essential rather 

than talking about important decisions online. 

 

Second phase: 

As far as our actual research was concerned, I was mostly 

responsible for setting up our method. In the first instance, I 

wanted to use a method for gathering feedback on our 

concept which I had learned in another course. This method 

is called Co-Constructing Stories. We made different 

scenarios and visuals to support the stories which had to be 

made in order to set up this method. We finished the method 

and I was satisfied with the method itself. After I conducted 

this method and got some findings, we discovered that this 

method was not the optimal method to answer our research 

question. That is why another method had to be set up, which 

was quite a pity because a lot of work had already been done 

for the first one. I took the task upon me to construct another 

method in the form of a questionnaire. Luckily, I could use 

some of the insights gotten from the first method in order to 

construct the questionnaire. I first made a draft and after 

some feedback of the other group members I adapted it and 

came to a result everyone was convinced about.  

The later phases within the course consisted of writing the 

paper. I have written a lot of papers before, but never a 

scientific one. My confidence regarding my writing skills is 

quite high, so I never really doubt the things I write myself. 

Though, this was sometimes holding me back because when 

I was reviewing parts other people wrote, I sometimes felt 

the urge to change their parts even though that was not 

necessary at all. Of course I sometimes corrected spelling 

mistakes and grammatical errors but I did not want to change 

too much about the style in which the text was written. I 

wrote a big part for the introduction and discussion section, 

while also paying some minor attention to the other parts. 

Overall, I am happy with how the paper turned out to be, 

because I think its quality is quite good.  

Last but not least, I have learned how to formally 

communicate research towards an audience present at for 

example a conference. Together with Martijn, we made the 

final presentation after the others defined what exactly 

should be in there. I presented the final presentation, which 

was a good practice in my opinion. It was sometimes hard to 

find the right words to convey the right message due to the 

fact that I had to filter some information during the 

presentation because there was a time limit of seven minutes. 

The feedback we got on the presentation was useful, because 

I am pretty sure that in the future there will be more 

presentations I have to give, considering research always 

being a big part of for example product development.  

All in all, this course provided me with useful skills and 

insights regarding research for design. I learned a lot on the 

research part, but I was also able to develop myself within 

this course in the design aspect as I took the opportunity to 

make visuals for the concept we created. Also, it was 

interesting to do such an assignment on an emerging 

technology like the Internet of Things. I am convinced that I 

will be able to use the knowledge gained on the Internet of 

Things in the future too. 
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Remco Levenbach 

What did I expect? 

From this elective I expected to learn to describe a research 

or a design process. I expected to read a lot of reference 

studies, and to conduct my own study. I also expected to have 

a structured course with 2 blocks of lecture. 

 

What have I done? 

The elective went a bit different than I had expected. The 

course was divided into two parts. A design part, to prepare 

for the second part. And a research part in which we used our 

design, to examine a research question. Every week there 

were two hours of lecture and one hour with coach sessions. 

I went to every coach session and afterwards informed my 

team members who were not there. 

In the first part I have experienced to design with two big 

constrains: to be obligated to use ‘The Internet of Things’ 

and within a kitchen environment. I have learned about The 

Internet of Things. I learned different ways of problem 

solving. And I have made an animation video to explain the 

concept. 

In the second part I have done a research project based on 

our design from part one. I have been overthinking our 

research question a lot, until it was a research through design 

question that is relevant for other researchers. I have also 

received information about the content of the paper we had 

to write. How all different parts of the paper were structured 

and their purpose. 

My main contribution for the research was finding and 

reading related work. Besides this I have made a setup for 

the conclusion and discussion. Also together with Aafke I 

have written the content of our final presentation. 

 

Why have I done this / why did I choose to do this? 

Next semester I need to do a research project and  hoped this 

elective would already give me a test project, to prepare me 

for next semester. In the first week we had to come up with 

an IOT related design. We worked out three concepts, to 

make a better choice. We went on with a concept, connecting 

plates with cabinets to help you find your objects faster. After 

some feedback we changed it to plates and pans. The plates 

and pans communicate to divide the food in the optimal way. 

We chose these objects since they are easy to replace. 

 

What went well what did not go well, and why? 

This elective has helped me in being critical towards my own 

research. There was much time invested in looking back on 

previous assignments, which did slow-down the process. But 

all of these reflection moments have helped me write the 

paper and make every subject in it relevant. 

Formulating the right research question cost a lot of time, 

since I wanted to know much more about the subject than 

possible. The key was research ‘though’ design. The research 

is not for improving your design, it is for generating 

knowledge. 

Within the research the actual test gave very limited result. 

This was mostly since the participants did not have room to 

give a written opinion. This is something I will take with me 

to future research and solve it by interviewing participants 

rather than giving a questionnaire. 

The teamwork in this elective did not go that well. I the first 

weeks we managed to plan meetings on Thursday, but later 

people started planning other things in this timeslot. There 

were no meetings on Tuesday we all attended, so informing 

the others has cost time. For myself I did not find that much 

interest in the subject IOT. This made it hard for me to 

motivate. 

 

What did I learn? What new insights did I gain? 

With having the coach-feedback sessions every week, I have 

learned to process feedback into the paper. I learned to 

combine two subjects that have no apparent connection. 

From the structured and extensive lectures I learned purposes 

of different subjects in the research paper. These slideshows 

together with the book can suit as a reference for later. 

I explored a new part of the scientific writing, with another 

style which explains a research in so much depth someone 

else could reproduce the test. Working and documenting this 

precise was something I had to learn and did not go flawless 

yet. 

In past papers I explained how a design operates, but not in 

detail. Someone who read it, would guess for the details. I 

learned that it is essential to be precise. 

 

How can I use the new insights I gained in the future? 

The weekly reflection moments are some sort of deadline 

and reflection moment. I can use this, to keep making 

process, and be aware of the quality. 

Next semester, in my research project, I can make sure the 

research question is not too broad. And that it is also relevant 

for a greater group of people. 

 

Conclusion 

After all I can conclude this elective brought more research 
than I had expected. I was a nice exploration into design 
research, for future projects. The teamwork did not go 
flawless, but everyone contributed their share. 

 

 

 



13 

 

Martijn Roefs 

Part 1: 

I expected a lot of theoretical and textual work for this 

course, but in the first two weeks, my expectation was denied 

by the very practical start that we made. I learned how to do 

research through design, and the basics of Reflective 

Transformative Design Process. I had never experienced a 

design action preliminary to a research, but now, I learned 

how to base a quite extended research on a relatively small 

(brief) design/concept. I imagined a broad generative 

research, but actually, I came to the insight that it is better to 

narrow down your research’s focus area, but go in depth on 

specific topics within that area. For example, my first 

research questions (large topic family dining) were quite 

broad, but seemed to be not heart-touching and regenerative 

enough. Later on (also by feedback of the tutors), I 

discovered that focusing on a really small section within the 

bigger picture, for example “food division during family 

dining” is way better to investigate (also because the 

reliability is better!). It is way more easy to come to concrete 

answers to your design research question, and essentially: it 

is regenerative. 

My most important new insight through this course is that 

your research helps others (to eventually design something), 

instead of being an end product or presentation. Secondly, I 

learned that transforming the process is also crucial, as this 

delivers a reflection point from which new opportunities or 

striving points may be derived. I learned to instrumentally 

design, instead of intrinsically design: the relation between 

design / research. It is all about user-centering, so the quality 

of a prototype does not matter, as long as it gives a realistic 

image of the concept/idea. The value of the design on its own 

is not important, as it functions as an instrument within this 

project. 

Finally, what could have gone better is the ideation and 

prototyping phase. These phases were after my own 

consideration too intrinsically, and the function of these 

phases (to be supporting for a research) were lost out of sight 

in my opinion. I think I would solve this the next time by first 

start thinking about what I want to research on, and 

afterwards search for supportive design opportunities. 

 

Part 2: 

In the second iteration of the course, it went better for my 

own feeling. By doing a new iteration, we had a group 

reflection moment, and adjusted the design according to the 

research we wanted to conduct. I learned how to sharpen my 

DR question, and how to position the method as efficient as 

possible (for only 12 participants). I learned that the answer 

to the question should be relevant, especially for others (from 

different perspectives).  

Speaking about the methodology, in first case I felt that 12 

participants for a user-test would be very little. But, on the 

other hand, I experienced that it could be very valuable input 

for a research if you make a good selection for it. A good 

thing that I learned here is to improve the quality of my user 

tests. I noticed that I easily tend to “bend” the participants 

towards our concept, which resulted in the expected 

outcomes. What I would have done other, is taking a very 

neutral position, even while analyzing and interpreting the 

results. A tip that I is to first question the subjects, and 

afterwards introduce your concept, in order to generate the 

best results; I am going to apply this in the future. Also, the 

analysis phase went more fluent than my previous projects, 

as I thought of a way to implement more scales (e.g. totally 

agree, agree, . . . until defenitely not agree) to possible 

answers. I learned as well that the discussion section in the 

research paper can help readers out as well, at least it informs 

them more about the process. 

A critical look I developed by reviewing peer’s papers. 

Especially by searching for the “why” question behind the 

research. This helped to improve my own research paper as 

well. 

Overall I have a very comfortable feeling with research after 

this course, which I did not have before. I have gained 

overview on research, because I know how to structure a 

paper, and how to open and close. For myself, it feels like 

you start with a well-defined (and relevant) question, which 

you are going to try to solve. This solving process can be 

seen as the method part (can be done through designing, as 

in this course). At the end, you just simply answer or 

conclude the question that you asked in the beginning. This 

general plan in my head is going to be really useful for 

writing and even reading other research papers in the future! 

 

My contribution: 

What have I contributed to the group deliverables? To start 

with, I have played a big role in the creativity while 

brainstorming about the “kitchen” scope. Mostly, I have 

come up with preliminary designs or concepts that have been 

worked out later on. I have worked out the specification and 

features of our second iteration’s design. Next to that, I have 

created two of the videos, including some infographics and 

visuals to illustrate the design. Concerning the report, the 

biggest part of my writing went to the introduction and to the 

conclusion, because I had a good feeling of the purpose of 

the paper, and the reason for it. Finally, I have composed the 

presentation for the final presentation. 
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Aafke Zantinge 

Learning goals part 1 (wk 1-2) 

In the first part of this course we did multiple pressure 

cookers to go through the design process again. To 

communicate this process, videos were made. This was done 

to develop concepts that could be used in the second part of 

the course. From doing this I learned and experienced that it 

is really hard to go through all the different steps of the 

design process and reflect upon them in such a short amount 

of time. This also leads to a different type of design outcome 

than a more throughout process would. Our first concept, for 

example, did not deliver any useful contribution to the 

kitchen experience for any user. This happened because we 

lost the general view of the design challenge totally and were 

too much focused on getting a design and movie finished in 

time. This was improved a lot in the second concept.  

I also learned that by presenting all your insights and ideas 

through only a short video, a lot of what you try to 

communicate gets lost. It is really hard to show an entire 

process and a good explanation of a concept in an one minute 

video. I think I do know better now how to make a video for 

future projects which communicates both the design and the 

process of how I came to this design. By highlighting what 

is important and still keeping it interesting for the watcher. I 

can confirm this already by having made a better video 

content for the final Demoday of Design Project 2.  

Another thing that came forward through these pressure 

cookers was that our concept was too complicated to make a 

good physical prototype. Therefore we needed to find other 

ways to communicate our concept visually to make it 

understandable. I found out that it is possible to make really 

lo-fi prototypes and assist them with electronic support to 

explain your ideas through both images and video material. 

These materials could still be used later on in the research.  

Another important aspect of this part of the course was the 

communication in the group. From the structure of the 

course, having the lectures on Tuesday and the deadlines on 

Monday, we experienced as a group that it was hard to meet 

and communicate. We could only see each other on Thursday 

mornings and the rest of the communication had to be done 

online. This caused a lot of last minute work in the weekends, 

when not everyone was available, which was stressfully. 

This improved throughout the course, when everyone got 

more accustomed to working with one another. 

 

Learning goals part 2 (wk 3-8) 

In the second part of the course we started with a design 

research process, which was communicated through a 

conference paper. The research was based on the concept that 

we had developed in the first part of the course. One of the 

things that I found most hard and valuable to learn, but which 

I think I do understand now and can implement in the future, 

was relating a design research question to a concept. This 

was the case because the question should not only be based 

upon your own concept, but should generate general 

knowledge that could be used in other research as well. Your 

concept is only a means to find out what you really want to 

know.  

After that I experienced that it is also hard to implement a 

method that answers your research question well if you are 

under time pressure. This caused us to change the method 

resulting in a less convincing and well-rounded research. 

This is unfortunate, since it has an influence on a big part of 

the rest of the research paper. On the other hand does it 

provide a lot of material to write about for the discussion 

section.  

In general did I learn that you cannot write a research paper 

at ones. It is an iterative process where all the different parts 

of the paper are dependent on each other. You need to reflect 

and revision what you wrote constantly in order to check and 

made sure that everything is correct and consequent. I found 

out that this is even harder when you also have to 

communicate this with a writing style of four different 

persons.  

Writing a paper is also a very structured process and 

therefore it was very useful to read and analyze other 

people’s papers. Also having a template was very useful. 

Overall writing an entire paper and going through the full 

process did teach me how to be tackle this in general and 

more efficient the future.  

From the feedback meetings did I learn that it is valuable to 

let other people give feedback on your work, whether they 

have more experience than your or are not familiar with the 

topic at all. It will all help you improve your work. I also did 

learn more about how the conference approach works with 

giving feedback and how they expect you to present your 

work. 

 

Contribution to the team work 

Personally I think that I contributed a lot to the team work. 

My role can be described as somebody who kept the 

overview and I tried to keep everyone updated about the 

deadlines and made sure that everything was delivered in 

time.  

In the first part I mainly contributed in the design process 

itself, generating the ideas and coming to a final concept. I 

also helped making storyboards for the videos and collecting 

some of the visual material that was implemented. In this part 

of the course we already made a start with the research by 

making a competitive analysis (for the concept that was used 

in the paper), which I made.  

In the second part I was responsible for a big part of the 

introduction, which has been altered multiple times. I 

searched for reference papers and analyzed them, to backup 

statements that we wanted to make. For the method I 

performed the quantitative study on multiple participants and 

wrote a part of this section in the paper. The entire 
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analyzation of the answers of the quantitative survey were 

done by me and I made the entire results section, including 

the charts. After that I also contributed with the meaning of 

the findings, the limitations and further research of the 

discussion section. Next to this I gave feedback on the work 

of my fellow group members, contributed to the abstract and 

did a part of the layout.  

Overall I learned a lot from this course in all different aspects 

of a research through design. 
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APPENDIX B – DETAILS OF WEEKLY EXERCISES 

 

Video links 

Week 1: https://vimeo.com/groups/designresearch/videos/192278459 

Week 2: https://vimeo.com/groups/designresearch/videos/193339306 

Week 5: https://vimeo.com/groups/designresearch/videos/196243869 
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https://vimeo.com/groups/designresearch/videos/196243869
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Competitive analysis 

Plate-pan communication system Other existing products 

 

 

- ideal food division for all dinner participants 

- less food waste 

- personal preference taken into account (eater profile at 

the plate) 

- adding/ reducing portions through communication with 

the plate-pan 

- needs of every dinner participants are taken into account 

(good for healthy diet) 

- weighing features for amounts 

- display  

Escali 

 

- detailed nutrition analysis 

- connection to app 

- food journal 

- measure food 

- connection between body and diet (BMI, graph) 

- Bluetooth connection  weight out portions  

reflects additions/subtractions 

 

 

- ideal food division for all dinner participants 

- less food waste 

- personal preference taken into account (eater profile at 

the plate) 

- adding/ reducing portions through communication with 

the plate-pan 

- needs of every dinner participants are taken into account 

(good for healthy diet) 

- weighing features for amounts 

- display 

SmartGrill 

 

- automatically cooks food based on your preference 

- connects to online database (optimal grilling time, 

technique, place) 

- learning module updates recipes based on your 

input + remembers personal tastes/preference 

- voice commands, online notifications 

 

 

- ideal food division for all dinner participants 

- less food waste 

- personal preference taken into account (eater profile at 

the plate) 

- adding/ reducing portions through communication with 

the plate-pan 

- needs of every dinner participants are taken into account 

(good for healthy diet) 

- weighing features for amounts 

Crockpot Smart Slow cooker 

 
- WeMo-enabled technology  remotely adjust 

cooking functions from a smart device 

- adjusting cooking time, temperature, shift to warm 

or turn off 

- use app 
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- display 

 

 

- ideal food division for all dinner participants 

- less food waste 

- personal preference taken into account (eater profile at 

the plate) 

- adding/ reducing portions through communication with 

the plate-pan 

- needs of every dinner participants are taken into account 

(good for healthy diet) 

- weighing features for amounts 

- display 

countertop by orange chef 

 

- synchronize with variety of devices 

- monitor your diet 

- learns your preference 

- can offer recommendations and suggestions for 

new meals 

- device records the ingredients you’re adding 

- lets you know how healthy the meals really are + 

caloric intake 

- more it learns, the better the suggestions 

 

Legend: 
Same features 
Unique features  
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Interview questions 
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