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Neeraj Sonalkar is Research Associate at Stanford's Center for Design Research. He 

developed the Interaction Dynamics Notation (IDN) as a diagnostic instrument to study 

design thinking teams and provide meaningful feedback to influence their performance. 

For the first time in history, IDN makes design interaction measurement possible.  

 

Here is Sonalkar: 

 

 

How IDN was developed and how it works 

 

I am interested in the creative side of engineering, in order to find out how designers 

behave. We mainly studied the way in which individuals got together, worked as teams and 

developed new concepts. Teams for me are groups of people who may be hierarchical 

may not be hierarchical. Mostly they are not. And they’re pursuing activities like 

discovering something or inventing something when there are no recipes, or the recipe 

ceases to be relevant. That is when real teamwork really happens. In order to study these 

activities, I participated in a lot of design activities on the Stanford campus, as well as in 

companies. I also participated in improvisational theatre. 

 

In improvisational theatre, one doesn’t know what is happening or going to happen. But 

there are certain principles, and we learn to practice certain behaviors, which helps us to 

develop the story together. Those principles and the putting into practice of those 

behaviors was very important for me, because it’s basically a new way of dealing with 

ambiguity and still being generative. 

 

My next question was; how did I feel intuitively in participating. Because this is what great 

design teams do. And this is a key part of design teamwork. How can I study it？Analyzing 

something like improvisational theatre was challenging, because the key part of 

improvisation was responding. It’s how we listen and how we respond. It’s something that 

is temporal and moment to moment. I was exploring a number of things that I thought 

would help me in studying that. And that’s where I invented the interaction dynamics 

notation(IDN), as a response to that question.  

 

The IDN Tool and the methodology developed specifically for it, converts video data into 

analyzed interaction patterns.The notation is derived from similar visualization in the field 

of cognitive semiotics. How do we detect the structure of narratives or plots? In semiotics, 

there is a visualization tool called Force Dynamics Notation(FDN).If you take Romeo and 

Juliet for example, you can actually visualize the whole story using this notation. I had 

learned that technique during my Master’s study at Stanford. And when I was lost in 
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answering the question about how to study improvisation, I remembered that technique 

and changed it for conversations and interaction.  

 

One of the key things I had to change was that the notation is response based. What that 

means is that when I code the symbols, I am not looking at the person who is speaking. Or 

not just looking at the person who is speaking. I look at how the team is responding. This 

notion of being response based is very important. So far, there have been coding schemes, 

but they have been based on what the speaker does. The notion of response-based 

notations is new.  

 

The second thing which is new is the visualization. Because it is response-based, it 

actually captures the dynamic: I say something, she responds to you and you respond to 

her and then I respond to you. So, the dynamics is retained. Ultimately, it is transformed 

into a string of symbols. 

 

One of the analogies that I give for the notation for people to understand it is a jazz 

improvisation. In music we have symbols that represent music. It gives us the means to 

compose and record music. So there is a performance of music, there is a notation for 

music. We invented the IDN notation, on similar lines, for the performance of teamwork.  

 

For example, this is a video of three designers, they were developing concepts for 

children’s toys. As they speak, the symbols will show up to explain what’s happening. The 

notation is done by a third person who is not a participant. There are certain rules and 

coding schemes to detect what is happening.The whole notion of using video was actually 

taken from anthropology.It has been used to study designers and engineers since the 90s.  

 

 

What IDN is applied to 

 

I developed IDN in 2011, I finished my dissertation in 2012. Since then, I have been trying 

and working on using it as a diagnostic for design teams. 

 

We usually record the activities of a design team but we can even do the notation in real 

time. I have some students who are trained to do that. And then we give them feedback. 

We have done a lot of studies to see what interaction patterns are more meaningful for 

certain kinds of activities. We’re also doing research to collect the data from different teams 

doing a particular activity, seeing which interaction patterns are associated with high 

performance. So, that’s the kind of research we’re doing on one side.  

 

Machine learning is a very popular term these days. We are also exploring how to use it to 

analyze many different kinds of design and somehow learn and establish best practices.I 

am working with the students from Computational Spoken Language course, who have 

devised a machine learning program, which is based on ideas. We can run teams to do 

that. We’re also working with a big data analysis firm in San Francisco.The IDN is related to 



big data in that, what the notation does on the computational side is that it converts 

interactions (these may be verbal or non-verbal) into a sequence of symbols that are easy 

to read visually. However, it can also convert it into a string of alphanumeric characters. So 

you can think of it like the genetic code - ACDG. It’s a sequence, or a string of symbols. 

Whatever techniques and strategies we can use in genetics, or in bioinformatics, we can 

also use for design teams for team interactions.  

 

The second side is the giving of feedback. When students are working on their design 

project, they come to my lab to shoot 15 minutes of video. We analyze it and give a 

feedback report. That gives them a new lens into how the team is behaving. The benefit is 

that there is greater awareness of improving their performance. Meanwhile, we have built a 

course called ME306 in mechanical engineering where we are now training students to 

learn teamwork through IDN. 

 

The key point in all of this is: Even while we’re doing this work, we become more and more 

aware that just mining interaction patterns, just looking at an iceberg surface, is not enough, 

there are a lot of underlying factors. If I were to look into a hundred teams here in Silicon 

Valley and claim that I have discovered this pattern in high performing startup teams, it 

does not mean that that pattern is valid for start-up teams in China,or startup teams in 

Japan, because there are cultural factors, there are environmental factors, there are 

motivational factors and personal factors.So, now we have also gotten curious about what 

was the context of team interaction, how do we characterize and better understand that.  

 

We get a lot of visitors from various countries who want to copy “the Silicon Valley style of 

innovation” and become successful. But the patterns of innovation are all superficial 

factors. Many a times what makes this region successful is the way people behave, 

the way people share information, the kind of conversations that happen, and IDN 

now gives us a way of capturing that for the first time, or visualizing those 

conversations.  

 

What we are now trying to do with IDN is, develop methods to work on innovation in 

ecosystems,where it’s not just the capture of the superficial patterns, but the 

behavioral aspects of team collaboration, of inter-personal dynamics.  

 

So when next time there are people from different countries coming here to learn the secret 

of innovation, we can tell them that these are some patterns we see; also, that this is a way 

of detecting patterns for yourself.We’re not going to them with a recipe, we’re going to them 

with a methodology they can use to study themselves, improve themselves.  

 

 

 

Jinxia: If IDN can be used to measure behavioral aspects of team collaboration, of 

inter-personal dynamics, it should also touch the research in Peace Innovation Lab, since the 



main thing PIL is doing is measuring and improving positive behavioral outcomes, especially 

enhancing behavioral aspects of team collaboration.  

 

  So, How can we combine the IDN methodology with our methodology in measuring peace? 

How can we combine the IDN tool with our main tools, behavior design and persuasive 

technology in improving peace? 

 


