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Hello, everyone. I'm the chair of the Publications Committee. As you know, we partner with the Journal of eScience Librarianship, to produce a special issue based on RDAP and this summit every year. And we wanted to make sure [INAUDIBLE]. There we go. 

And Regina normally gives this, as our partner, but she isn't able to be here today. So we wanted to make sure that you guys knew-- those of you who are presenters and panelists-- first-timers here at RDAP, that we will have a call for submissions coming out really shortly after-- expect it in early April-- to share your experiences, to share your work and research and partnerships and things that you're doing. And then this will go into the special issue, which typically gets published in the winter. 

If you have any questions about them, feel free to find me. I'm happy to answer questions about the submission process, or what that looks like, to some degree-- and what that looks like for you guys-- and anything you might have. But that's all I had. So on with the data-visualization panel. 

So for the [INAUDIBLE] data-visualization panel, we have four speakers. We have Alex Saltzman. He was from Xavier University of Louisiana. And he is going to be presenting "Connecting Non-scientists with Modern Data Techniques." There's a data visualization lab at Xavier University of Louisiana. 

And then we have a shorter panel that is going to talk. This is Jo Klein at UNC Greensboro, Tess Grynoch, University of Massachusetts Medical School, and Alisa Rod from Barnard College. And they're going to be presenting on "Connecting Communities Through a Passion for Data Visualization in Libraries, Visualizing Future Symposium." 

Thank you. Can everybody hear me OK? Cool. So I'm Alex Saltzman. I'm the Data Visualization Specialist and Lab Manager at Xavier University. And today, I'll be talking a bit about launching the data visualization lab, and some of the techniques we've use to bring data visualization and data science and just general data literacy to a group of students who aren't traditionally guided towards data. 

So to start, just a little bit about Xavier University. So we're in New Orleans, Louisiana-- about 3,000 students, mostly undergraduate-- with the big exception being they have a pharmacy school, that's been gaining momentum. So probably about 400 to 500 pharmacy students. And that's their largest professional school. 

It has the dual distinction of being the nation's only Catholic historically black college or university, as well as the first in the nation of African Americans who go on to become doctors. And so these are sort of the claims to fame they put right into their manual. 

And so because of this, and because it's been like this for a long time, chemistry is really big at Xavier. Biology is really big. People send their sons and daughters to Xavier to become doctors. And so that has, of course, quite a different career track compared to data librarianship, or data scientist, or software engineer. 

So the programming that we develop, we do need to target towards [INAUDIBLE] not have as much exposure to these types of things. And in doing so, we offer consultations and software workshops. So I'll talk a lot more about our software workshops in general. 

But sort of the big goals that I see for the data-visualization lab is, first, that I really think that open-source software is best-- not only with HBCU mission, but just any student should be able to use the software skills they learn in college out of college, without additional pick-us. 

And so not only will they be able to do that, but they'll also learn some open-source skills as well, which can be kind of its own challenge, reading from documentation of things. In addition, because we are working with students as sort of a blank slate, really focusing not on specific skills or software, but on general data literacy-- and also making all this available to students has been a priority. 

And again, we started this fall of 2019. That's when I started this position. So this is really one year in the making of the data-visualization lab. And just one more thing about open-source software in general. Here's some examples that you probably recognize, or may have thought of-- as some are open-source versus proprietary. But I really think that, as far as an academic setting, learning how to use open-source is very educational. And I don't think that the proprietary solutions are necessarily superior as far as learning things. 

If you're in a company needing to execute solutions right away, oftentimes proprietary solution really just has everything connected in a good way, to get off the ground running. But for students who need to build data literacy, I really think that open-source is sort of the best way to target these things. 

So when I say data visualization to my students, not often met with a lot of, oh yeah, data visualization, I know just what you're talking about. Again, some blank stares and things. So oftentimes we sort of need to frame the whole problem-- the whole environment. And wanted to start with this quote that says, "Data is the new gold." Basically, meaning that data is valuable. And businesses have found this. Businesses have gotten a lot of value from their data-- economic value. 

And so then a couple of questions to ask students is, does this prove that data is important? And do undergraduates even understand these connections of how data is translating into so much financial gain and profit for some of these companies? Because that, of course, sets the stage for the marketable tools that they'll need as they enter the workforce. The better they understand this, the more professions they may find accessible to them. 

And at the same time, I think that it puts the whole concept of data into kind of a polarized question-- with the first being, can the data stewards really control everything? We hear about big data, Facebook. They're harvesting your data. Are we powerless? That's maybe one side to think. 

And the other is that, who really cares, right? They'll do what they do. Life goes on. And these are sort of the two poles that I see of the argument. And I think that the reality is somewhere in the middle. 

While there may be a lot of data being collected, it's still sort of run by people, and people have to derive insights. And I'm sure that we all know, working with people, things can be imperfect. So are the data stewards optimizing every little bit of our data they're collecting? Probably not. 

But I don't think the privacy concerns are overblown, either. We do want to make sure that if we the consumer, at the very least, are providing value to the companies, is the benefit trickling down to us? Things like this are all questions that I would want my students to ask when they're pursuing learning skills in data. 

So this is sort of the question and the goal that I'm starting out with as we're launching the visualization lab-- which of course requires steps. This is sort of the last step in working with data, is making a visualization. Many things along the way are required. So as a lab, we target all of these things in our workshops. 

And I would ask them, what is data anyway? I'm sure this is a question that you guys are all pretty well-versed about, and have a much better understanding than a lot of students. But again, with freshmen, a lot of times I don't really get a great answer about what is data. That all these things are data existing somewhere and that someone can manipulate it, do students understand this? 

And I had this stack here about a terabyte as being about a billion pages. It's kind of a rudimentary comparison. It's just plain text. You obviously need software to work through all of these things. But a terabyte can be purchased by anybody for well under $100, and that this is really a massive amount of plain text that can be stored there. So as far as the storage concerns, really we do have great ability to store vast amounts of data in the modern age-- which continues to lead to these questions that I've introduced before about working with data. 

So the first strategy I've approached with some of the students is offering coding workshops. This is something that at school doesn't really offer that much. There is a computer-science department, but they're still sort of developing their curriculum. And they encourage their students to take classes at Tulane, which is right across town. And they offer more expansive course offerings. 

So the computer-science department-- again, with the emphasis on natural sciences, premed, pharmacy-- these programs aren't as developed. And so there's a need for that at Xavier. I think just the act of getting started with coding can get students to think in sort of a quantitative way, that also can help introduce them to open-source, reading documentation, learning from it. That can be very helpful for moving forward working with data. 

Finally, I want to present some of the results of our workshops. So this is our attendance data, which isn't mindblowing, I would say. We have a lot of workshops where we've gotten five students, seven students, three students. But at the same time, I think that this shows a good range of the workshops we're offering. We have introduction to Python. Tableau workshops have been popular. 

This semester I've sort of designed them more in kind of themes. So we have a business-trend workshop. So that's at the bottom. We have "Tableau For Business Trends," which we did in Tableau, of course. "Visualizing Personal Finance" was a workshop in Google Sheets, to sort of track the effects of what happens if you buy this car versus that car. Or, if you get this much student loan, how much do you need to pay it back? And things like that-- trying to get students to assign visualizations to these phenomena that are going to affect their lives. 

So those ones in particular, we did reach out to the business department. And they offered extra credit to their students to come over, which is sort of the doube-edged sword. Because on the one hand, you get more people in the seats. But on the other hand, they're not there organically. So some of them may just be looking to check a box, as opposed to really being interested in the workshop material. 

But I would say that for all of these, we have had at least a couple of students who arrive that embrace what we're doing in the lab, and really find things interesting. So definitely a strategy that we're using moving forward as far as promoting our lab and helping students understand what we have to offer. 

I just wanted to finish talking about some of the challenges that we've had, as far as moving forward with the lab. I think marketing is always a little bit difficult, as far as timing for workshops. We do kind of set it at a time that works between classes, or would seem to work well. We don't have a lot of really great research on what times students would actually show up. It's sort of just a crapshoot like that. When we're not offering course credit or there's not a strict requirement, it's always difficult to have consistency. 

And then consistency is difficult because it's hard to accomplish really great take-homes in only a one-hour-long workshop. So we do work on data literacy, again, and emphasizing the starting point-- giving students some extra steps, and hoping that they will come on back to the lab to continue with the next ones. 

The promoting new software to faculty, there is definitely one software package in particular I'm thinking of, and that's SPSS. And this is one that I get a lot of students coming-in saying, my professor says, I got to use SPSS. He's encouraging me to buy it, because I'll use it forever. 

And I say, well, maybe that's true. But I really do encourage students to try some of the statistical work-up with R. It's open-source. It does a lot of the stuff in a different way of thinking compared to SPSS. But ultimately, I think gives them outputs that they can use better and visualizations that-- SPSS really doesn't give good visualizations, as far as being portable to a new format. Not to mention it's kind of getting obsolete and doesn't use the internet itself, and yet you need internet access to validate your license in order to use it-- which doesn't seem like a great software design to me in this day and age. 

And finally, identifying the needs of our patrons is always something that we're looking for-- trying to see where our niche is. And that's why we're tracking workshop attendance and getting student feedback and trying to add new workshops to our curriculum. And that's all for my part of the panel. I'll pass it over to the rest of the panel. 

[APPLAUSE] 

For the whole nine panelists we're just changing the microphone. Just give us a couple minutes here. OK, good. We weren't anticipating having a podium set-up. So we're all just going to stand-up, so there's not a lot of time for the switch around with our presentation. 

We're good. Excellent, all right. So my name is Tess Grynoch. And behind me are Jo and Alisa. We are going to be talking about connecting communities through a passion for data visualization-- specifically the work that we're doing with the Visualizing the Future Symposium. 

And a little bit more about Visualizing the Future Symposia. It's a Institute of Museum and Library Services-funded national forum on data visualization in libraries. And the "grant aims to create a diverse community that will advance data visualization instruction, and use beyond hands-on, technology-based tutorials towards a nuanced, critical understanding of visualization as a research product and form of expression." 

So as part of this grant, fellows were recruited and selected through an application process. And the three of us in here were lucky enough to be three of the fellows that were selected. And as part of that process, we proposed an individual research projects to complete during the first phase of the grant. And you'll be hearing more about the other deliverables later on. 

And you could read more about the project on the website linked on the screen. I know the link is sort of hidden here, but it's on the bottom left. [INAUDIBLE] [LAUGHS] 

So this grant is led by our three co-investigators-- Justin Joque from the University of Michigan, Angela Zoss from Duke University, and Andy Rutkowski from the University of Southern California. And I apologize if I am butchering names of peoples' colleagues. 

And as you can already see, our co-investigators are from across the country. [INAUDIBLE] institutions. So from the top left here, we have Negeen and Megan and Ryan and Sally-- and Dolores and Matthew and Zoe-- and Amy and David and Dorothy, who are also fellows alongside us. 

And we were going to just give a brief mention about their projects. But if you do want more details about what they've been doing, please reach out to them. And they do come from all over the country, and come from [INAUDIBLE] public libraries to [INAUDIBLE], like myself. And some of the others-- most people are doing individual projects, but there are a couple of projects that are a group of two. 

So why libraries? A couple of the previous panel, and then also some of the posters I saw, most of us are librarians, work at libraries, or work with libraries in some function-- or at least might just be aware of what libraries could do with data. So libraries often integrate or provide services for research-data management, or just data in generals, [INAUDIBLE] data. So we provide services for that. 

Data visualization is a component of that research-data-management process-- of those data services. So librarians especially, as we are teachers teaching librarians or help instructors with support for database concepts, we're a good hub for that kind of support. 

All right, I'm going to get a little background, just about data visualization-- how it spread from being a community component of empirical evidence that's used in a range of fields, maybe journalism is a good example. But any field that uses data, that relies on data analysis, and wants to have compelling evidence to back up claims. Data visualization is a really powerful component of that kind of information, and it fits well-- or we think it fits well-- within this idea of information data literacy in that framework because it's part of empirical evidence. 

And so it's also very critically important. There's a lot of data visualizations out there. We were doing basic data vis 101 with our students. Part of what we start-- the way we frame that is you see all these visualizations out there that's supposed to be providing evidence about something or making a claim about something. And how many of those are misleading or biased? Or maybe all of them are, but in what ways? And to what extent? And how can you determine which visualizations are accurate enough to be compelling as evidence? 

So that's a skill that I think needs training. And I think most people in this room would agree that should be part of training related to data. And that's what we do. It's what I do in the context of our library. 

And also, thinking of it as a research product, so expanding the idea of what research is, what our research is producing. It's not just the article. It's not just the monograph. It's the code, the data, that data sets. 

And it's the visualization, the final outcome, that includes design and aesthetic choices, that perhaps also require a lot of training to understand. What makes those accurate versus misleading? And I've included a little visualization that-- maybe it's a little bit like laziness, but it's from an article that I co-authored with some of my colleagues. But it's an example of how the community need for visualizations to make cases related to policy or advocacy work tie in really well with what academics are doing, and with what staff and librarians are doing within the library contacts. 

So we partnered with a faculty member who was teaching a class called Mississippi Semester. And they partnered with a local nonprofit in Biloxi called The Mississippi Low-income Child Care Initiative. And the students were meant to do a project designing an Economic Security Index for this organization for women in Mississippi. 

So they could go around Mississippi and use this as a tool in their advocacy work, but it's also a way for students to learn about how to work with data and how to visualize data. These are typically humanities students who hadn't been exposed to that kind of method before. And so in my capacity, I work at the Empirical Reasoning Center at Barnard. So we do a whole host of things related to data. 

And we were asked to design some very specific training sessions for the students so that they could work with these data-- mainly census data-- and then visualize those data. And we had to think about what's the pedagogical approach we want to take with this? We're sending students out into the world to do work that might have an impact on policy and advocacy work. It's a big responsibility. 

And we have to think about the pedagogy and how to embed critical inquiry within that training within the context of what our library, what libraries might be able to accomplish. So we really focused on this nuanced understanding of how race and gender intersect in terms of thinking about the effect of poverty on people in Mississippi. So our students helps us create a series of maps, which the top left is representing white men, the top right is white women, the bottom left is Black men, the bottom right is Black women. 

It's a map in Mississippi divided by county. And it's showing the percent of the population in each county with income below the poverty level. So when you look at just by race or just by gender, it makes invisible this bottom right map. This visualization is showing how starkly different an experience Black women have in Mississippi, being almost 50% below poverty in most counties, compared with Black men, compared with white women, compared with white men. 

So just a very basic example of how a public engagement through academia, through student initiatives, and through the work that librarians could do can facilitate a critical understanding built into this data visualization within communities. So that sort of segues into this idea that librarians and libraries can own the skills training, the critical inquiry training, related to data viz in the same way that librarians and libraries own information literacy. 

It makes sense strategically to think of the library as the discipline agnostic center that can train these skills that aren't really embedded within a particular discipline or field, but are really relevant to anyone doing any kind of data visualization. And to really think through and be advocates for ethics and things like that; I think some disciplines don't have a strong convention of embedding within their training related to data. But librarians do have that really strong, conventional approach to thinking about working with information. 

So I think it makes sense to partner with libraries, or to embed this within the library context. And also, with data visualization, what we found across the fellows who worked on this project is a lot of this training can be modularized. So it can be delivered in modules the same way that information literacy training can be modularized. 

So that makes more sense in most contexts rather than building-- there can be whole courses around data visualization. But for the most part, many classes need a one-off session or a few sessions. And that makes more sense coming from a campus unit like the library. 

And so librarians are also information professionals. We are doing data viz instruction in those modules to help raise the next generation of information professional folks who are literate in data visualizations and data. So as librarians-- or folks who work in libraries-- we work with research data. 

We can provide support services for those. So as the GIS and database library at UNC Greensboro, I help faculty, students, people that want to use us from the communities. So not just people who are from UNCG, but people from the broader community, I can help them find and evaluate research. I help them prepare their data for analysis, and also using those software tools for analysis. And then I also help them with preserving and sharing data. 

And I found-- I have previous background in using research data on the biology, chemistry area. So having that background knowledge of how to use this data helps me a lot when I am teaching it to others. So I feel like a lot of us have that background where we use this information, and that helps us teach it throughout the research data management lifecycle. 

And also, librarians are data users. So a lot of us conduct our own research, be it research into data visualization instruction or research into what spaces are being utilized. We have things like gate counts. So how many students, people actually coming into the library to use it. So we work with data in a variety of ways that primes us to be instructors for it as well. 

As I mentioned earlier, for the issuance of the grants, the fellows were asked to complete individual projects on a topic they proposed. And this resulted in 11 projects, as two of the projects were produced by teams of two. 

The resulting projects started to fall into two general categories, the first of which is social justice ethics and empathy. So just to give a quick overview of those projects that you see on the screen, Nikki's project is exploring the intersections of social justice issues and data visualization, particularly in data visualization destruction and the effects of best practices and tutorials for data visualization, often being developed on white, Western, heteronormative, ableist, and binary assumptions. So how can we look at those best practices from different points of view? And what are we missing currently in our best practices that we can get from those different viewpoints? 

Megan's project is trying to formally define the ethics of data visualization, which is a very interesting project. And as part of their project, Zoe is developing a guide to working with open data portals with a focus on feminist data visualization practice and approachability for newcomers to do the science. The carriers they are focusing on are exclusion of representativeness in data set collection and coverage, strategies for visualizing bias and ambiguity, community efforts at counter portals and other city data activism, and visualizing questions of bodies and gender. 

Amy's project involves researching and developing a set of criteria and guidelines for the creation of data visualization in relation to community health data. And the focus of these guidelines would be to establish methods for creating community health data visualization and communicate the nuanced and ethical implications of revealing disparities among diverse communities. 

And David's project explored how extending ethical considerations could help benefit opportunity map creation. And if you're like me and had not heard of the term opportunity map before-- when I met David, he explained it to me. So it's a map of the opportunity index, which is a composite score of multiple indicators, selected to express relative opportunity in a community. 

But what I really want to talk with you about is my own project that I did with Sally Gore. And we were looking at the intersections between [INAUDIBLE] data visualization and the similar methods that they use and employ to promote empathy between the media and the reader. And so our deliverable that we came up with was a comic, an excerpt of which you see on the left hand side of the screen. 

And the two columns-- the left hand side is the comic side, and the right side is the data visualization side. And we found that there were 10 areas-- depends how you split it up, but I say 10-- that data visualization and comics have in common in their methods to evoke empathy. So their use of narrative or compelling story, which draws the audience in, using uncertainty and multiple meanings and sketching to allow the audience to connect their own way to the content and [INAUDIBLE] techniques building flexibility in real professions. 

There's also a mixture of texts and images in both of these media. And that helps connect old and new knowledge, as well as stimulates both sides of the brain. And so that's the excerpt of the comic that you see on the right hand side of the screen. And those panels were just illustrating how we're connecting new knowledge and how the texts and images using the left and the right side of the brain. 

And the other areas of commonality include bringing together disparate groups in a single page, panel, or visualization, to find commonalities and differences. And using design principles to convey emotion and narrative and take advantage of the non-neutrality of space, so basically, making things smaller or larger are relative to each other. And it's interesting, one of the studies that we've found, we are predisposed-- even from a very young age-- to realize that something that is above something else is more important. Even from a very young age. 

And our relations to space are determined very early on for us. And also, the range in each medium is so wide. From aesthetic to functional, it can be used to suit whatever audience is needed. And the last technique that runs through all the others is that [INAUDIBLE] and data visualization have the ability to humanize information and data respectively. 

There is also this newly emerging medium of data comics that we came across. And it's very interesting, I recommend going to check it out. It takes advantage of all these techniques in both mediums to promote empathy. Because as Jonathan Harris said, data is just part of the story. 

All righty. So we also have our second theme of our individual research projects. We pulled out the data and information literacy related topics. And these aren't just limited to that. A lot of them do overlap with the ethics and empathy component. But they focus on the information literacy, the foundational knowledge of data visualization. 

So we have-- I do have time to go over a couple of them. So we have critical data visualization in first year courses by Ryan Clement. And this is from Middlebury. He's from Middlebury College. So he was basically looking at first year course requirements. 

So they have an information literacy first year course, but it looks at writing, reading, and general information literacy. It doesn't go specifically into data literacy. A lot of their students get their data literacy instruction through their discipline specific or their major specific courses. So the outcomes of these various majors and programs-- the outcomes can be very different. 

So some students come out of it being pros in evaluating and using and creating data viz. And some of them are still a little bit shaky on foundational topics. And there's a very uneven result. 

So he's looking at what faculty are doing already, what impact this has on students, what gaps in faculty knowledge librarians can fill. So if there's a situation where there's faculty in one specific department that's not super data visualization heavy, where can librarians supplement that? And how do you distill all that into one first year course? Or a section of it? 

Dorothy Ogden and Delores Carlito have a blended framework for visualization literacy concepts. So they're looking at how data visualization combines visual literacy, data literacy, media literacy, and critical literacy, so kind of the social context and critically engaging with those data vis. They're looking at how the American College and Research Libraries-- ACRL-- literacy framework, Mackey and Jacobson's metaliteracy, which I had not heard of before I read their project. But it's super fascinating. Internet literacy concepts and how all of those can combine to address data visualization and data literacy. 

So the common thought is that this can be learned easily through video tutorials, freely available materials, but a lot of that learning is a short-term, specific, situational learning. So you come out of it, and you don't have that foundational knowledge for why do we choose to represent information in a certain way? And you don't have that ability to critically engage with those data visualizations. 

So you see data viz on Twitter, and a journal, a news article, and you can't critically think OK, why did they choose to represent this information? Where did they get that from? What questions did they ask? So they're looking at how they can apply the framework to create that foundational knowledge. 

We have Alisa's project, and she will focus on that after this first slide. And then Matthew Sisk's project is visualization and spatial uncertainty. So he's looking at both data error and spatial error. So it's more specific to GIS, Geographic Information Systems. So he is looking at how available literature and instruction in GIS uncertainty and error is very highly technical. It's super complex and specific to a discipline. And it's not super accessible for novice or intermediate users, especially when you get into super heavy statistics and programming software that you need to calculate all of these uncertainty and margins of error. 

So a lot of those topics are also addressed at the end of formal training. They don't reach a majority of GIS users who use GIS to augment their research. So it's not necessarily the focus of research. And he used GIS as a component of data visualization. So it's visualizing geospatial information. 

So he is trying to integrate more generally applicable topics and uncertainty into instruction and teaching at his institution, University of Notre Dame. And there's also my project, which I guess is next. 

So my independent project is looking at the metadata of data visualization. So my areas of research are looking at challenges and areas of need. So how can we supplement existing metadata instruction, of which there is not a lot? 

Metadata is super important for adding context, as we saw in our lovely keynote speaker's presentation. It adds context to your data visualization and to your data. If your data visualization is separated from its context, it's really hard to see where it comes from. You lose important information, like what questions were asked to collect statistics? And it shows you how to describe the data visualization. 

So if you're using specific tags or words or language to describe the data viz, there's a lot that goes into it. So that's where it also overlaps with the ethics and empathy, as well as basic data literacy. So what challenges are there in metadata instruction? So what metadata standard schemas and tools exist already? 

There's a ton that are GIS specific, or just general data specific. There's not a lot for data visualization, because it's one of those things where it's hybrid. It's an image, but it's also a representation of data. So how do we combine existing standards instead of creating a new one? So I don't want to reinvent the wheel. I want to combine a bunch of other ones that people are already familiar with. 

And then another area of research that I'm looking at is instruction services and advocacy. So what's the best way to teach it to reach a wide audience when teaching metadata concepts, specifically for data viz, but also in the broader contexts? So far, one of the questions I've run into is are data visualizations independent entities? So are they considered their own work when you publish them on places like Figshare or other repositories when they're shared or separated from their publications? 

So if you have a data visualization, like National Geographic or the Wall Street Journal, it's usually a part of an article. If you separate it from that article, is it considered its own entity? So how do you catalog that? How do you apply metadata in a way so when you share that information, the audience can still find the source? And we're also using this schema. So I'm coming up with a metadata schema. And I pronounce things a little bit weird. 

So what metadata do we need for example data visualizations and instruction? So if you want to find sample data vis to teach your students how to recreate them, what metadata do we need for them to be able to find it for our example repository, which is a deliverable of this whole visualizing future project? So we're using some of these existing standards in that. 

OK. So I'm also doing something that's related to a specific topic within the context of visualization in general, which is thinking about how to assess spatial visualization skills. So we would do a lot of workshops and trainings for courses that want to include assignments where students map some data or create a spatial visualization of some data. But we didn't really have a way of knowing whether we were helping them learn how to do this in a very specific way, whether they were learning things like how to avoid misrepresentation, whether they were understanding principles of layout, whether they had gained some confidence in using GIS software. 

So my project is defining these as learning goals and then thinking about how we assess whether we've met these learning goals. Because in many cases, we're doing the whole GIS treating for certain courses that don't have a lab, but otherwise maybe should have a lab. So it can be anywhere from one introductory workshop to seven, eight workshops over the course of a 15 week semester. So half someone's class could be all the GIS training that we're doing. And then they take that, and they apply it in the context of what the course is looking at. 

So we wanted to make sure that we were meeting these learning goals. Because we're giving them to instructors to pop into their syllabus, that goes to our committee on instruction. And they're saying, oh, the ERC is helping us meet these learning goals. And we wanted to make sure that we were actually doing that. 

And so when I looked for assessments that exist, I couldn't find any that were really specific to spatial visualization in the context of any discipline. So there's some that exist in geography education, but not many that apply outside of that realm. So we designed an assessment. 

It's like a pre- and post-test. They take a test-- a little five minute quiz, I guess-- at the beginning of a course. They go through our workshops. Then we do the same one at the end. And we do this whether we've done one workshop or five workshops or seven workshops. 

So we did that as a pilot last spring, because we were had been working with four courses that were embedding GIS in some way. So we had a history seminar on 19th century New York City and spatial visualization of 19th century New York City. And we had an architecture course. And we had another history seminar on Bombay. 

So it was a wide range of courses that we were working with to embed GIS into the courses that otherwise wouldn't have any methods embedded-- or data analysis-- in these courses. So our pilot findings were kind of-- it was hard to interpret. 

We found that for the one-off one hour workshop, it actually maybe decreased students' confidence? Or skills even? Which, I think, is pretty common. So we had been working with our Center for Engaged Pedagogy that we have that's thinking about the pedagogy of these kinds of training. And it's pretty common for a one-off-- I guess there's a lot of research in the education field looking at this, that one-off workshops can tend to be off-putting. 

So for us, one big finding from that-- or takeaway-- is that we're now rethinking how we frame the one hour, 90 minute GIS workshops. So instead of saying you're going to learn some GIS, we now say you're going to learn about GIS. So the threshold, the learning goal for the one hour or 90 minute session is just that they know what that is, not that they necessarily have any skills in producing the visualizations, or thinking even mildly critically about it. 

But we do aim for-- when we do five to eight workshops, that is a full set of training. So they should be meeting these goals. So this past fall, we did the assessment in the two GIS methods courses to establish a baseline for if a student is taking a course in GIS. What would we expect their growth to be from the beginning and the end? And then this semester, we're implementing this in the courses that we work with that do workshops. 

So we're going to compare that and see how that goes. But what we found from the last two semesters is that it really takes a minimum of five to six workshops in spatial visualization and GIS methods to see any movement in students increasing their skills or ability to think critically about maps. So that's good to know, but also it's like, that's a huge commitment for someone to embed in their course it's their course isn't about mapping or GI estimates. So we have to think about how to frame that. 

So in our last minute, I'm just going to go over a little bit more about how we synthesized all these projects together, how we're thinking about all these projects as covering areas related to data viz that could be brought into a library setting. 

So we had an in-person meeting in August as part of the grant. And in this photo, you can see the fellows who wrote their projects on index cards. Then, we tried to put strings across the index cards to map out which projects were connected to each other in some way. And then, to think about those connections as a framework of concepts related to visualization. 

And going forward, we established a set of deliverables that we want to produce as products of this grant. So whitepaper-- data visualization in libraries, whitepaper kind of thing-- instructional materials that Tess and I are working on as sort of subgroup developing. We're trying to coordinate or find and put together anything out there that's open on people's sites that's about instruction, and putting it within a framework. So if anyone has anything, instructional materials that they would like to share in a repository type situation, please feel free to send that our way or let us know. 

Or if you want to be involved, let us know as well. We're totally happy to collaborate on that. We're going to have a repository of examples, like data sets that people used to do these trainings, or visualizations that people used to view these trainings. And a set of assessment resources, a set of resources for new visualization librarians-- so materials or resources for that community. And there is going to be a podcast. [INAUDIBLE] 

So this is not a picture of summer 2020. That hasn't happened yet. Don't worry. This is-- didn't figure out how to time travel. But this is what it might look like. We're having another meeting in the summer where we're synthesize all these materials and try to publish them in some way online in an open, accessible kind of platform. And then, if you have questions, please feel free to email us or at us. Cool. 

[INAUDIBLE] Yeah. So 15 minutes, [INAUDIBLE] question. 

Especially questions about specific research projects or-- [INAUDIBLE] 

[INTERPOSING VOICES] 

So we have some good questions. So the question was are we building a new curriculum? Or are we using some of the classic resources, such as-- Greg, can you repeat them? How to [INAUDIBLE] How to [INAUDIBLE] the statistic, thank you. 

And we are using the same materials to build the instructional modules. That is the idea and the plan, currently. The framework that was developed by Dorothy and Delores is looking at those combined literacies. We're trying to make sure that what we are putting together as our curriculum aligns with what they found for the literacies, that we're meeting all those literacies in the curriculum. 

I actually have one more thing on that same topic. So the individual projects-- individual fellows might be developing more of a curriculum in their own universities for their own instruction, but not one for the main project. 

This is [INAUDIBLE] visualization of the data process. [INAUDIBLE] 

So the question was-- short term memory issues. For the visualization or metadata project-- which was my project-- can you give some examples of metadata? So do you mean metadata that is distinct from what describes the underlying data? 

So, yes. I am thinking and looking at metadata as the descriptive information about the data set, or the data visualization if it's being treated as an image. It could be attached to the data visualization, or the data set, or it could be held separately as a catalog listing. Or specifically, for example repository, deliverable. 

It will be on the page for each data set or data visualization. And just describing, so what's the title of this data visualization? When was it created? Who created it? What's their website? And how do you link out to get to it? 

[INAUDIBLE] 

So the question is about the data visualization at Xavier and who teaches these topics. So, it's me. I teach all of the topics. And adding curriculum, I do that, too. We have a student worker who helps contribute or helps with check-ins and things, and help float around and assist with the students. But generally, it is me. We are hoping to grow and have more specialists in different ranges of topics available as we continue. It's still our first year. 

Alex, my question for you, if I may. I noticed your workshops are tool based. And I was wondering, what is your perspective on teaching students to be tool agnostic? Or having flexibility in what tools they're using? Because as undergrads, they might have different tools later on in their careers. How do you approach that? 

Yeah, great question. So as far as the tools, I have a background in engineering and math. So maybe I'm approaching it from a build your tool box, and you'll have the right tool type of outlook. So I think that's the approach that I've been going for, trying to show how broadly each of these tools can be used. But also, that there's no one tool for the job. 

And in data science, I think that's more true. You can't hammer a screw. I don't think it's quite as much like that in software. So I do encourage students to be as open minded as possible. And I think, generally, students are impressed with the range of what each tool can do. 

[INAUDIBLE] the idea that it's [INAUDIBLE] 

So the question was how to make a general data visualization framework for a library to teach? Something like that? Oh, to learn. For libraries to learn and then, to be able to teach? I guess I'll start and say-- if you have your data well set up, visualization is not really much of an issue, because it sort of presents itself. 

So in my experience with data visualization, a lot of the hard work is working with your data and figuring out what exactly you're going to visualize. Do you guys have any follow ups? 

I would like to give a shout out to the [INAUDIBLE] story, which is going to be the workshop. I think it's a really good one. And it's also online as Nancy Shin's webinar from NNLM. So I think that's one good resource. And I think there's other presentations being put on by librarians in terms of resources. Being involved in communities that are doing a lot of data visualization, I've even found, personally-- I attend some of the Tableau user group meetings. 

And it's a lot of people from-- the user group that I attend most often is a lot of institutional research folks. So not necessarily other librarians, but they're doing a lot of interesting visualizations. And ones I would not have thought of. 
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I also know that Tufty does a series of workshops. I've had colleagues attend those and really like them. And then getting into certain tools, there's the carpentries and other workshop opportunities as well. Extra resources coming your way. 

That's actually also one of the goals of visualizing the future project, or one of the ideas that they had when they were creating this project and coming together, is to provide that support for librarians who are also going to be supporting this stuff. So we have those materials for new librarians. We'll hopefully include something along those lines. But yeah, [INAUDIBLE] and the library carpentries are what I personally used. 

I guess I would just add that I think collaborating with people who are doing this-- I think there's a growing trend among libraries to hire data librarians, data visualization libraries, research data management librarians. I think any of those three fields-- or three areas of expertise-- could also incorporate some aspect of working with or visualizing data. And I think it's a matter of having that community connection. 

So visualization librarians tend to go to ISS, for example. So there's meetings where people can get together and learn about current trends, current topics, the way that people are training students, or the way that people are training faculty, within their own institutions related to visualization. But I do think that one issue with data visualization and the idea of it as a literacy is that people are really doing a lot of ad hoc work. 

Everyone's creating their own workshops with their own data. And I think one of our goals is to just try to put all that in one place. And then, have a place where people can send their work so that people aren't duplicating other people's work. It's the same idea with publications, data, research. That has to be organized somewhere. And just starting from the idea like, we can organize things. And then thinking of it as a new thing you have to organize. 
