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Interview with Jon Holbrook Part 2
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Kristy Kiernan: I have here with me today Dr. Jon Holbrook, a cognitive scientist from NASA Langley Research Center. Thanks so much for being here with us today, Dr. Holbrook. 
Jon Holbrook: Absolutely. 
Kristy: So today, what I'd like to talk about with you is the work that you've done in resilience and the contribution of human performance to safety and efficiency in aviation systems. So really, my first question is, what led you to study the positive contribution of human performance? How did you arrive at this topic as something that you needed to research? 
Jon: Well, so most of my career at NASA has been in the area of human performance as it relates to aviation safety. But I first started focusing on the positive contributions of human performance after an incident involving human space flight. So in July of 2013, an astronaut aboard the International Space Station nearly died during a routine spacewalk. NASA took this close call very seriously and conducted a very thorough mishap investigation. And in this investigation, similarities were noted between some of the findings from this mishap and some prior high profile NASA mishaps, including the Challenger and Columbia shuttle accident. So, this prompted the chairman of the Mishap Investigation Board to ask a very important question, which is why do we keep having these tragedies and not learning the lessons they're teaching us? And this question really got me thinking, so why aren't we learning these lessons? And pursuing that question led me to a fairly straightforward string of insights, which kind of goes as follows. Right. So we can only learn from the data we analyze and we can only analyze the data that we collect and we can't collect data on everything that happens. So we use the way we think about problems to down select the data we collect based on what we believe we can learn from. So, if we're struggling to learn from a series of safety events, perhaps at least part of the problem is the way we're thinking about safety. So, I went to the research literature and as with most good insights, I realized I wasn't the first to have it. And so, I began reading up on resilience engineering, safety to high reliability organizing. At the same time, as I mentioned, most of my work is in aviation safety. I was struggling to articulate some frustration I was experiencing in that work, particularly related to the concept of replacing humans with autonomous machines. And then the argument that because human error is implicated in 80 percent of aviation accidents, the way to make future aviation systems safer will be to remove the human from the safety control loop. Basically, the human is the source of most problems. So removing the human will eliminate those problems, thus resulting in a safer system. Applying the principles I had been learning from resilience engineering to this problem, I began to think about whether this conclusion necessarily followed from what we knew about human performance. And what I discovered is that while we spent a great deal of time studying rare instances of human performance failures, we rarely acknowledge or investigate human performance successes and therefore very little is known about how they happen. So, that kind of opened the door into really thinking about that problem of how would we go about collecting and analyzing those data to complement what we're learning from the data on failures and errors. 
Kristy: And that perfectly leads into my next question, which is once you had identified this, how did you approach how to address this problem? 
Jon: All right. So, it really had to start by kind of coming up with a clear problem statement. Right. So, something like we're limiting what we learn about safety by limiting what we consider to be safety relevant events and then relate this to some desired or preferred condition. Right. So, we want to ensure that our decisions about safety management and system design are informed by data. So we collect and analyze lots of data on infrequent failures and errors, but we collect and analyze very little data on the behaviors that contribute to success. So because of the systematic way in which we've restricted the data we collect and analyze. Our safety management system design decisions are informed by a small sample of non-representative data which can introduce unrecognized and unknown risks. So then you can relate that to a solution or opportunity. Right? So that's kind of the problem, right? So the solution or opportunity, which in a research context typically involves filling some knowledge gap that lies between where we are now and where we want to be later. Right. So, although the processes and mechanisms by which humans contribute to safety are largely unrecognized, understudied, and unknown, there are opportunities. To collect, analyze, and learn from data that can that can capture these mechanisms, right, and so and finally develop some systematic approach to filling this knowledge gap. Right. In my case, this involved thinking about what data are currently available, what data are currently analyzed, what data could be collected but aren't, and then systematically exploring what can be learned about human performance from these data. Potentially, can we develop different operationally relevant insights from data about human performance successes than those that we learn from human performance failures? 
Kristy: And I'm sure in this process, not just with this field of study, area of inquiry, but with others, you must encounter sort of challenges and obstacles and things that seem insurmountable. So, how do you drive through or around or over those? 
Jon: Yeah, I think a lot of times you do have to. I mean, it depends on the type of obstacle. Right? So sometimes the obstacles are mundane. Right. Like I know what to do and like having trouble convincing a funding agency to get me funding to do it. Right. So that's a different kind of problem than boy, I've got a great problem. I just have no idea what to do with it. And sometimes, you know, the latter is actually kind of the more interesting and sometimes more common case. But they're both, you know, legitimate obstacles to doing research. I think a lot of times when it's the latter, when it's that... You know, I know what the problem is and I can articulate the problem, but I really don't know what to do about it. I mean, this is where we can do one of a couple of things. One is go to our community of peers. Right. Reach out to others and say. And, you know, and that includes the research literature. Right. Is not just talking to people. It's rare that we come up with a problem that someone else has and also at least scratched the surface of a bit. Right. So... and there's a lot to be learned from what's been done. There's a lot to be learned from brainstorming with colleagues and there's a lot to be learned from observation. Right. So, it's often the case, you know, research is kind of a cyclical process. Right. And we often think of it as kind of starting from, you know, develop a hypothesis and then conduct a test to test that hypothesis. But... and that is true for that kind of a deductive side of research. But there's also an inductive side which is really starting with observation. Right. This is before you develop a hypothesis. This is let's do some observation to understand as much as we can about what's going on before there is a theory. Right. And from that, we develop some very tentative sort of questions that we might do some further observation or some testing on to start to then develop a theory. And so, we can kind of break off bite-sized chunks, you know. So I think it's helpful to say, OK, is there a piece of this problem we can start to tackle? Because sometimes the whole problem can be a bit overwhelming. 
Kristy: Indeed, and I certainly appreciate the... I think if I probably could put that in one sentence, that if you if you don't know what to do, seek more information. So, I think that's a great thing to keep in mind. And I want to return just a little bit to the subject that you are looking at in this particular area. So, what is it that you still think we need to learn about human performance in aviation? 
Jon: I think there's a lot that we still need to learn. I think we're really just seeing the tip of the iceberg right now. This premise that we can learn from what frequently goes right, in addition to what rarely goes wrong, opens up a huge learning space. And kind of like we were discussing, it can be a bit overwhelming because it is such a large space. So, and one of the challenges there is that not every action that takes place is necessarily meaningful from a resilient performance standpoint. So, how do we determine what behaviors to collect or not collect? Or challenges, what are the best strategies to change safety thinking within an organization? I mean, the way organizations have traditionally thought about safety is very well ingrained and has been very successful. So it is certainly not arguing that, you know, we're replacing a system of failure with a system of success, but that that we're replacing a system of success with a system that enables even more success. There are... different types of data, have their own challenges in terms of collection, analysis, and learning. What are all the ways we can learn from operators, from observers, from system generated data? Operators have the best access to how their own work is done, but how do we collect it, particularly those aspects of performance that may not be open to conscious inspection? Trained observers can capture behaviors that operators may miss, but how do we train them on what and what not to capture? How do we create opportunities for observation while being mindful that the presence of an observer can change operators behaviors? We can collect huge volumes from system generated data. But how do we appropriate leverage approaches like big data analysis to learn from those data? Also, no single data source is a magic bullet. So how can we systematically leverage what we learned from one data source to inform or explore other data sources? Other issues are, you know, how could this change in safety taking affect how we approach mishap investigation? Right. Even during mishaps, many things still go right. Are these behaviors systematically included in what we learn? Expanding what we consider safety-relevant events can increase the sample rate sensitivity and timeliness of learning. Can we leverage that within safety management systems such that policy and design decisions can be made to preempt tragedies rather than in response to tragedies? I mentioned early on the importance of metrics. We need to think about operational definitions of human successful performance, constructs like resilience, adaptivity, robustness. These are psychological constructs that we have to operationally define if we want to measure them. And as with all psychological constructs, there isn't just one right way to do that. But we do need to be systematic in our approach to that. And unlike for errors and failures, we don't have 100 years of others' operational definitions to choose from. So that that adds some challenge there. But, you know, in each of each of these questions here have dozens of corollary questions that are still waiting to be answered. There's so many questions and many more that haven't even been asked yet. And these are questions of real value, I think, to both traditional aviation and emerging markets. So, I think this is a really exciting time in safety research. 
Kristy: I couldn't agree more. And I think it's a wonderful example to the work that you have done with American Airlines and their learning improvement team of the partnership that can occur between operators and academia and the different approaches that one can take to identifying and seeking a solution to problems. And there's definitely enough material there in the future. And especially with our aviation ecosystem changing so rapidly in the coming years, I think we will all be well employed in in terms of identifying and trying to apply some solutions to these problems. 
Jon: Yes, I agree. 
Kristy: So, I want to thank you so much for your time and we have really enjoyed taking this time to learn from you. And we're very grateful that you would share your knowledge and experience with us in our setting. Thank you. 
Jon: Absolutely. It's my pleasure.
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