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
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       



eyors crossisciplinary practice, phenomenography, transformative practice, epistemology 

 
           
       
 


             
            
        


            

 
            
         

       
           



 
crossisciplinary
         
      
            
             

           
           
          
            
         
            
             
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


 
             
          

      
       
      
     

     
      

      
     
      
    
       

       

  


               
   
            
             

 



 
       
       
   

     
    
    

       
   
          
            
             



  crossdisciplinary practice asworking together with people 
who have different training to effectively find a better solution


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



               


“In a way that’s as brief as possible so that each party can continue their own work, but as 
thorough as possible when you get together so that you have very good information for each other.  
From the engineering side what they are doing, and from the other side, what needs to be improved, 
what details need to be in there….It’s kind of a question, try something, go back and talk to them 
about it, question process.” 

              

        
               
               


“Just say what capacitance means to a biologist is totally different than what it means to an 
electrical engineer.  So say in a meeting where both groups were represented, the idea of 
capacitance came up and the electrical engineer just continues with what they were trying to say, 
and right away the two go along different paths because the electrical engineer knows what they are 
trying to say, but the biologist hears capacitance and thinks in a totally different direction.  And 
without that engineer knowing that the two don’t mesh, they just start separating right there.  So it’s 
up to both parties to make sure that they’re talking about the same thing.”  




 


“So it became trying to maintain the respect for the other discipline but at the same time trying to 
communicate what you need or want was really tricky….Asked a lot of questions.  ot be afraid to 
say, ‘I don’t know what that means, can you explain it’ rather than you know acting like I already 
understood just to save face which I think a lot of people who are working on multidisciplinary stuff 
do just because it’s very intimidating to work with somebody that talks something you don’t 
understand.  So you have to be really ready to sort of play the ignorant person and have the other 
person explain it to you.”  
“…and we hit this impasse because I didn’t know what was feasible in terms of their discipline and 
they didn’t know what I wanted in terms of this web utility. And so just getting to the point, because I 
didn’t want to suggest something that was going to be very difficult or impossible, but I didn’t know 
about the constraints and they couldn’t communicate them to me.”  




       


“But if they hadn’t shared that with me, I never would have known. And I never could have pointed 
it out right off, and they would have started and done the whole project and that would have been a 
waste of time and money.” 

  




“If you get something that truly fits the client, you have just a stellar, stellar thing for them and 
especially in the case of something where it’s to suit a particular need, like this ventilator box, this 
could be used by multiple people that are of this same clientele group.” [Emily] 
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“If we can now take that information or that knowledge and apply it to medical and biological 
applications, we can extend our medical facilities, our medical practices so much more.  I think 
that’s the great potential there.” [Grace] 
“It would have been a lot less elegant if I wasn’t working with them because I, because they have 
ways of dealing with problems that I couldn’t conceive of. And I knew that going in and that’s what I 
wanted from them.”  [Isabella] 





“everybody’s got a different twinge in their discipline. But let’s just use engineering and biologists. 
They’re brought up in two different ways.  When you look at say the biology curriculum from my 
stand point, it’s a lot of memorization, a lot of here’s the facts, this is how you use them.  For 
engineering it’s more like here’s a problem, here’s how you figure it out. And so you’re kind of 
brought up or taught or trained in different ways.  And so we really get into being the biologist, your 
mindset is in that way as opposed to an engineer who might look at something and say, well, I can 
kind of figure this out, I’ll figure out how to make it better.  So they both have their pluses and 
minuses, but I just think they’re trained in different ways and they get into those mindsets too 
much….That has a huge impact as far as you know, number one how they communicate but how 
they approach the problem or the challenge I should say.  How each individual will approach a 
challenge makes the impact as to how it will get done and if it can get done.” [Grace] 
“the very first thing you really need to do when you’re talking to someone who is in another 
discipline is understand what makes their perspective of their discipline unique and like what are the 
boundaries of their discipline and how does it interact with other parts of their discipline…because 
when I started working with ecologists, I thought of them as all being the same, but then I realized 
that there are people who study organisms, there’s like organismal ecology, there’s population 
ecology, there’s community ecology, there’s ecosystem science. ike those are really distinct sub
disciplines and they think differently and they have different skill sets and it’s the same way with 
engineering.”  [Isabella] 

              

                 




 “I think it’s vital…that’s the only way to do it.  If you don’t have value for the other discipline, what 
are you even doing working with them?  If you don’t value what they are doing, you are not going to 
care how they do it, why they do it.  You’re not going to ask enough questions, and the questions are 
going to be important for the way you design what ever you’re designing.”


              
         crossdisciplinary 
practice is intentional learning so that everyone gains (me, my team, and my stakeholders).

            
through    how 
       


“I love it.  I’d rather do that than anything else….I mean there’s just so much to learn out there and 
so many cool things, so many talented people at a place like ISITY...” [ablo]  
“I guess I’m pretty comfortable with knowing that I don’t know everything and having areas of 
expertise….So I think it’s just a willingness and an openness to just not know everything and being 
willing to learn about some of the other things.”  [Brianna] 
“it’s part of the me that I like learning about what you do and if there’s some kind of synergy”  
[Olivia] 
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               

   
               

 
               
      
  
                 

                
             


“You know, here comes the tail wagging the dog because now you’ve got this problem that is now 
kind of motivating your research but for which you develop this skillset.  And this really was where 
I would say there was this major broadening of my career because I had the tools for doing the 
analysis and I developed tools for doing analysis but I had this major interest in terms of really 
understanding an application as well…you need your immunizations, you need to have these points 
in life of injection of something and I think that it’s important to plant those seeds along the way and 
I haven’t really thought about that before.  I still think and I’m pretty convinced and I don’t know if 
this has changed or not I don’t think maybe is hadn’t; but you need to have this disciplinary 
strength; but I would say that definitely I’ve gotten more respect for you know how difficult it is and 
how much effort it is to learn the other person’s field or something about it.” [Olivia]  

   






“The first difficult problem for the class project was, “well what problem do we do?” “I’m not 
telling you what problem, you go out and find a problem of interest and it can’t be either one of your 
dissertations and you know…there’s got to be something from both of you.  And so then they have to 
propose that, so that was a major issue. Just what could they do to communicate and then of course 
you always have a strong student dominating weak students in sense of telling them “okay, we’re 
going to do this and you go do that”, but you know its all part of the learning experience too for 
them to be able to work with people who are different and ask the right questions.” [Olivia]  

             
            

          


           



 “those experiences involved field work; significant field work which I didn’t as an engineer have 
any experience in so I had to learn about that.  In Australia, I worked with a collaborator actually.  I 
had collaborators at ew outh ales and we went out to sites and I learned to do vegetation 
surveys and I learned what they were doing…so we had kind of a you help me/I help you kind of 
thing but and I would come back and I would never know enough so you’d have to read more and 
the best way of doing it was in an immersion kind of mode I think…”  [Olivia] 


            
            
”  
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             


“mostly I’ve learnt how to communicate with other people which is, and I’ve learned it because you 
have to do so much of it and I think that’s important because you need to be able to communicate 
with people out in the world, especially people that don’t know exactly what you do.  People that are 
in different fields have different backgrounds and I’ve really had to pick that up and how to 
communicate and talk to these people without their ideas getting completely messed up coming to 
me or mine vice versa….you’ll learn that here’s the experiences that they’ve had up to that point, 
and here’s the experience I’ve had up to that point, and you’ll realize that it was very difficult and 
you learn how specific people deal with their situations...”  [Uri] 

        

                    
               
               

              


“I want to say I just became more open minded towards other disciplines.  I used to think, we’re 
engineering, it’s much more difficult than everything else and although we can’t communicate as 
well as the business people, but we’re more technical, but when you start working with them, 
everyone sort of has their own set of abilities and weaknesses that they have to work together.  I 
think by working crossdisciplinary, it sort of strengthens everybody.” [Uri]  
“…you underestimate how hard the other person’s field is.  You’ve spent all this time and effort 
developing your capability; and oh, by the way you’ll pick that up too and you learn pretty quickly 
if/that if you’re not just going to do this superficially; that you know they’ve traveled their long road 
too.  And so you have to meet as equals but you have to, and respect each other, but you have to 
learn about they’re problem if you’re really going to be successful in at least some amount and 
commit to that.  But that’s fun…” [Olivia]  


              

crossdisciplinary practice is strategic leadership to enable crossdisciplinary work and synergy for 
the best outcome             
        
       



           
     

 
             





                

             


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 




             
   
  
   



“a broader view of what it would take to design a game and how one might use it.  It was clear that 
it is an area of study that has no disciplinary ownership. It is an area of study that has no historical 
disciplinary home….all of these academic disciplines are approaching this area of study, you want 
to get as many of those people involved in the work that you can. I wanted to know more.  I wanted 
to know the technical side; I wanted to know the social science aspect of it.  We have a humanist 
who’s involved who’s looking at the story, you know, the narrative structure, looking at issues of 
race and gender…so why do you bring people from different backgrounds together?  Because the 
complexity of the area of study demands it.”
“I built a network of people, constructed a network of people who are interested in serious 
games…from computer graphics, from electrical and computer engineering, from engineering 
education, from communications studies, from computer science…from visual and performing arts, 
people from, who are interested in nanotechnology, people from the veterinary school….you can’t 
do interdisciplinary research if you can’t see those intersections; if you can’t see relevance of one 
domain of knowledge to another.  There are not connections everywhere, but I think you have to be 
able to know if there is.”  [Yvonne]





“…building a network of people that you think have a background that would bring something to the 
group, I’ve had these oneonone conversations and I’ll tell them what I’m interested in…I’d ask 
them about their work, they’d tell me about their work and then they’d say, I don’t think I have 
anything to contribute. And I would say, how? But look, you do this and we’re looking at this and so 
what you’re doing can be applied to this. Some people can’t do that…you can see it almost right 
away….He just kind of sat there and didn’t know.  I said well I would love it, would you come and 
join us.  Anyway, he said, I don’t really think my work has anything to do with what you’re talking 
about.  I said have you ever done any applied work?  And he said, yes, he had worked for a 
helicopter design firm in designing displays for helicopter dashboards.  And I said ‘and you don’t 
see that relevant?’.”



              
            

      

              
     
               
               


“I get a set of people excited and positive about what the job is. So I’m not a detail person actually.  
I’m bad at that.  But I’m a good judge of other people.  y management style is a trustbased 
system. I mean if I have someone working for me, I have a high trust level.  Basically I just convey 
the big picture and stay out of their way, if they have a problem they come and ask me but I’m really 
not involved very much. It scares a lot; I mean I’ve had bosses that think this is going to be a train 
wreck….For most people, they enjoy working in an environment where they have a trust level but it 
also means you have to earn and hold that trust.  You can’t break it.”
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
               


              



          
          




                 





               
               

            
               


a balanced approach to the problemsolving which I happen to believe, statistically you’re more 
likely to have a better solution if you have more voices that are reasonable and respected sitting in 
the room….So balance, to me, says that you, you and I and three or four other people, whatever the 
size of the team is, are sitting around and we respect each other, ok, and we’re willing to listen to 
each other and consider that these things, these issues that are raised or solutions that are raised 
are real and should be considered.”




     
            
   crossdisciplinary practice is challenging and transforming practice to 
integrate systems and produce an outcome greater than the sum of its parts    

            
            

          
         
             
           

             

           

             


          
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

        
     


                 
    

            
                
             
                
              

               
              


           
               




“And when I began to do more reflection I thought that, okay, why is that we had these problems? 
You know, and that’s where I started thinking more about what I called practice of science.  What 
they valued most – well it’s the reality vs. what a model can do.  So what they value is good science, 
I value it much differently.  My terms are very different, sometimes extremely technical.  I can’t be 
using those to communicate what it is I want to do.” [Xavier] 
“I’m making the personal investment to sit down and learn what I can about their practice of 
science and how it integrates with my traditional practice of science.”

           
             
 

              


 


              


“these are the folks that have helped to identify the needs and identify the ways in which the 
solutions need to be delivered back, in many cases it’s the general public, it is decision makers, it’s 
industry, it’s notforprofit government organizations, government organizations, it’s kind of a mix 
of a lot of different people that really do depend upon your work...”
“I’ve always thought that it’s always a good interaction from the standpoint of a multidisciplinary 
scientist, that when you go in you work with the stakeholders you’re at, you’re on equal ground, 
you’re on equal footing.  There is an exchange of information.  They’re kind of framing the problem 
in a much different way than what you see it.  You tend to be more isolated as a scientist, as 
someone who is at a university.  They’re dealing with this on a daytoday basis, they have the 
muddyboots kind of experiences.  So the way in which they articulate the problem …the constraints 
that they have, is very, very valuable to listen to that.”

             
             
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

       
               
               

    

 
           

    

              
              


“One of the things we don’t teach is that, first of all, the scientific method is not the only way to do 
science, but one way. We don’t teach about the cultural embeddedness of science.  We do teach that 
science is strictly without value, human value. We teach that it’s objective and that it’s pure and 
what I know from my own research is that the same perspective has been used to hurt people of 
color because if the science says it, it’s objective, I didn’t have anything to do with it….science was 
developed by you, so you had a lot to do with it.  It had your personal biases...” [Kelvin] 
“…how you can start introducing these kids and saying yea, you are valued, you are part of it. 
Science is a human endeavor, it’s a human construct, it comes from you. Whatever stories and 
whatever you may believe, you are science, you produce science, you do science.”  [Kelvin] 
“…once I know the nature of science view, then that should have some affect on how we would 
structure pedagogy to take that into account. So ultimately it comes back to classroom and hopefully 
if the classroom changes, the interest in science changes and then the vocation of sciences is more I 
guess within the reach of those students, or within their interests.”  [Kelvin] 


               




                





“if people like me don’t make this investment, then we’re basically screwed.”
“Hard work and sacrifices….You know, hard work in terms of investment of time.  Investment of 
energy, sitting down and trying to train yourself.”
“My point is, you do need a bit of the altruism; you do need to be able to do this for the greater 
good and not for something that’s going to glorify you as a leader...”
“I decided that this wasn’t going to be a onetime thing.”

                
   



              
            
              
        
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


“I’m wrestling with this idea of homes now. And how I really feel that you have to have people that 
you can talk with, and so a cognitive home.  But does the home need to have institutionalization or 
institutional markers or some kind of outward existence or can it be a group of people who identify 
in certain ways are, that don’t find their cognitive home somewhere else?  I don’t know.  But it’s a 
more dynamic place. It is a more revolutionary place. It is a more explosive place.  It’s like, to use a 
boundary metaphor, the reactive place on the edge, where you have to make tools and ideas come 
from all kinds of stuff around, but none of which will be able to describe without the help of other 
disciplines.”

 


              
 in the past how they act in the future  
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