EDUCAUSE 1-4 Assessing the Active Learning Classroom’s Impact


All right, we now return back to our second major sub-theme, which is assessment of the ALC. You know, listening to Chris talk, one might think, gee, I need to do all this quasi-experimental research in order to derive meaningful data or assess the impact of my ALCs. But I don't think that's quite the case. We are very fortunate, again, to be joined by two leading practitioners in the art of the evaluating the impact with respect to active learning classrooms. 
Jae-Eun Russell is Associate Director at the Officer of Teaching, Learning, and Technology at the University of Iowa. Jae-Eun conducts research and assessments in TLT to learn about how to promote the adoption of instructional practices that support successful student learning. She holds a Bachelor's degree from Catholic University of Korea, a pair of Masters degrees and a PhD in Education Psychology from the University of Iowa. 
Sam Van Horne serves as Senior Institutional Researcher at the University of Delaware. Prior to his position at Delaware, Sam served at the University of Iowa, where one of his hats was Director of Assessment in the Office of Teaching, Learning, and Technology. Sam has an MSA in Poetry from Perdue University, a graduate certificate in biostatistics from the University of Iowa, and a PhD in language in University and Culture, also from the University of Iowa. Jae-Eun and Sam, we're delighted to have you with us. Please begin. 
Malcolm, thank you very much for that warm introduction, and it's an honor to be here to participate in this with these other researchers and practitioners who I've known for a long time, and I probably heard a lot about technical assessments, and I hope what Jae-Eun and I can provide improves the conversation. So, [inaudible] on the phone. I'm speaking now. 
Yes, we can hear you, Sam. 
You can hear me now? Okay. I'm not using a mic. 
Yes.

Okay. I'm sorry. I thought I muted myself. So, thank you very much for the warm introduction, Malcolm, and I'm looking forward to our part presentation, and [inaudible] talk about assessment, and, really, I just want to kind of say that the main point of at least our talk here today is that if an assessment can be iterative, an iterative process of collecting information, talking to stakeholders involved with active learning classrooms, and then improving the practice, whether that's faculty development, support of the technology, the integration in terms of how people use technology or other features in the room for active learning. 
And, so I will begin by talking about how our assessment program of active learning classrooms, they were, as Kem mentioned, at the University of Iowa, they were granted tile classrooms transform, interact, learn, and engage, and Jae-Eun will be speaking after me, and she will talk about some more formal research about steward learning outcomes in our active learning classrooms. So I'll talk about some of the different examples of the different types of assessment techniques that we use when tile classrooms were new, so we can understand whether they were effective tool for supporting active learning, and how we collected data and used that data to inform the practice of how we support a faculty members adoption of active learning classrooms and their teaching in them. 
Jae-Eun will be talking about some examples of student learning outcomes, and we'll then kind of engage a conversation, perhaps at the end of that discussion, of how to demonstrate the impact of active learning classrooms. 
So, at first, this might be a good time to bring up our first poll, which is about what types of assessments people are most interested in, and so people can take some time to select. And people may be interested in multiple ones, but at this time, it might be interesting just to know what people are most interested in at this time. And just to kind of maybe while people are filling out the poll, I will talk a little bit about our tile classrooms, because perhaps they just have a couple of differences from the scale-up classrooms, or other active learning classrooms, which will be important for talking about assessments, because our tile classrooms were the picture that we see on the screen there was the largest at the University of Iowa, it was new, and an 81-seat tile classroom. 
And our tile classrooms, the round tables, which that nine students, each student had access to a laptop computer. I'm sorry. There were three laptop computers that were to be used for group activities and collaboration if the instructors wanted to use those types of activities. So people here are interested, very much interested in learning outcomes but also the effectiveness of the technology in active learning classroom, as well as faculty development programs for active learning classrooms, and that's very good. Those are some of the things that we really want to talk about. 
And one of -- kind of the anecdotes we had from our early assessment program was, when we were doing some of our earliest observations, that was observing a tile classroom in this classroom when it was new, and about 20 minutes into the classroom, the lights went off in the ALC, and this appears to be a pretty normal practice. The professor would get up and stand up and wave his arms, and the lights would come back on. And it turned out that the trick to our observation of this classroom, we learned that the motion detecting settings were set to being not sensitive enough, but it became kind of our joke in the office that if your motion sensing lights go out in your active learning classroom, you might be needing to do more active learning. 
And so I kind of want to talk about how we did assessments in multiple points of the aspect of our active learning classrooms, in terms of, for example, our faculty development program. And Kem already alluded to that, where, early on, we began with our tile Institutes, which were multi-day workshops in which faculty member were provided with instructions about -- examples about how to transition to where designing, learning activities that support activities that in which were student centered rather than teacher centered, and these generally happened in the late spring or early summer, before the faculty members began to get involved. 
And one thing that we did early on was begin those assessment activities, because, really, assessment began, for us, not really motivated to conduct research at the time, but really, just to understand are these classrooms effective? Are we preparing instructors effectively? What can we be doing that we're not doing presently? And so, early on, we conducted observations of those faculty development sessions, early on, trying to learn about what types of questions instructors had, what they needed help with. 
And I do want to say that a lot of these instruments that we used are in the resources. We have into "Seeking Evidence of Impact" article that myself and Kem was also part of. We've included a lot of our observation protocols and different types of focus group protocols and interview protocols that we used. And, also, I should say that in the references of our presentation also, we have links to the resources at the University of Minnesota, because they also have very good resources for assessments of active learning classrooms. 
And so we began to conduct interviews as well. And our interviews with faculty participants in our workshops were quick phone interviews, in terms of just several questions, trying to understand what they found effective and what they still did not know about how to teach in an active learning classroom. We also conducted focus groups with instructors during the end of these multi-day workshops, to learn about their classes, or what they found to be helpful about the faculty development and what they still needed to learn. And observations about teaching in the active learning classrooms were some of the most important things that we did when they were viewed. We observed, for one academic year, every class period for about ten courses, several of us did these observations, and we used an observation protocol. And this was where we learned critical things about how faculty members were teaching in their active learning classroom. 
And one of the things that we learned first, overall, was that there was a disconnect in terms of our -- how our faculty development program was preparing instructors to read the technology in the classroom; that is, to being able to use the center control panel to be able to, for example, show student laptops on the main screen, and how well instructors were actually able to put this into practice, because what we found was that at the beginning, when we implemented in our active learning classrooms, the training the faculty were mandated to participate in was several months before teaching in the ALC. And what we found was some of these more difficult aspects of using the switching technology, people had forgotten by the time they had taught, and so instead of, for example, trying to put student laptops on the screen, they would simply default to trying and write things on the board or talk about what instructors were using, and so these observations were critical. 
We also just learned various types of small things for example. We learned, for example, that our laptops didn't have computer mice, and there was a class that used GIS, and students were trying to do very fine types of programming with GIS and map software without computer mice, and they found it was very difficult, and so we could immediately provide feedback to the people that manage technology about the need to add computer mice to the classrooms. 
So some of these things that we learned were -- you know, some of these ways were a lot of low-hanging fruit, ways that we could easily change and easily make the experience better for instructors and for students. And focus group of students also were very helpful for us to understand their perspective on what they were doing in ALCs. And when our ALCs were new, we used our faculty development often stressed the manager, sceptic, and recorder, sort of the three-person group activity that kind of we took from the scale-up environment. And, you know, in terms of -- so we were doing a lot of faculty development, trying to show them how to integrate that into their classroom, and what we found through focus groups is this was always work when we were doing it.

I recall one focus group of students where we would ask them questions about what they did, how they thought that the ALC supported what they were doing in the classroom and how they thought that what they were doing was a mismatch for the environment they were in. One of the students, for example, said that when they were doing simple calculation problems in the physics class, she wasn't sure how to be the skeptic about inputting the numbers into a calculator. And this became one of the key areas in which we had discussions with our faculty development partners in terms of how can group activities and collaborative learning be designed such that it is really essential to the learning task, rather than sort of an afterthought or an add-onto make a task, which could perhaps just be completed individually, a group task, just by default. 
And, really, what this means is that, again, I wanted to stress the observations, what we learned through observing teaching and active learning classrooms, what we learned from conducting these focus groups, we then take back to our faculty development program. That was a really great aspect of working with University of Iowa, in terms of working with the research there, is that the Office of Support of the technology, support of the rooms, and the people that conducted the training and development for instructors were really one cohesive group., and we could work together in terms of really realizing that we want instructors to be able to not only design learning activities that are grounded in active learning, but be able to successfully use the technology when they want to. And some of the outcomes of that were that, for example, training was moved much more earlier, closer to when people began to train. 
And so, again, really, we had what was important for us when active learning classrooms were new was to have the assessment programs that were centered on faculty and their experience and then centered on students and their experience, from assessing the faculty development program in terms of whether instructors believed they're getting the necessary support they need to make transitions from teaching in a teacher-centered environment to a student-centered one, whether they were able to design and implement teaching strategy that is complement the features of the ALC and really focus on the ability to use the affordance of active learning classroom. 
And, again, similarly for students, is that our assessment helps them understand that students could learn how to use the switching technology that was appropriate at their table. The students could use technology that could send their specific laptops to the main screen, so our assessment really made sure that if this is something that is being conducted in the learning activity, are students able to do that? And our assessment on students really also centered on finding out that there was resistance at first, in many of our early tile classrooms to why students were being asked to -- students they didn't know why they were being asked to be active participants in their own learning when their class -- many of their classes that they just came from were lecture. 
And one thing that we found early on was that the instructors that were having the most success began early in the semester talking about why collaborative learning was important; that this was something that they were going to experience when they went into the workplace, and that they would get the most out of the class when they participated fully in these collaborative activities. And so that was also something in our faculty development program that became very important, which was helping instructors provide effect introduction to students who arrived in the classroom expecting to be lectured at could take part and buy in to the active learning. 
So, again, some of the very practical outcomes of our early assessment programs were that we wanted to bring closer to the start of the semester the reminders of how for faculty to be able to be capable users of the specific technology in their environment. We provided additional strategies for helping instructors to acclimate their students to active learning-based activities. And one of the features that happened as a result of our classroom assessment eventually, not immediately, was better switching technology, ability for students to change the screen from their own table, and a mobile application for instructors so that when they were around the classroom they could change the computer screens from student-to-student screen without having to return to the main switching podium in the center of the room. 
And now I'm going to transition to Jae-Eun, who's going to talk sort of more in detail about our assessment of student learning outcomes in active learning classrooms after tile classrooms had been used for several years. 
Thank you, Sam. And thank you to Malcolm for a warm introduction. Well, I will talk mainly about assessment for students' learning and active learning classrooms. The two kinds of assessments for student learning, we need to consider the various sources depending on what we'd like to know. And I have worked on the multiple assessments regarding students' learning in active learning classrooms compared to the same course taught in the standard classrooms. In all cases, the faculty changes the instructional strategies when they change the classrooms, so those assessments were to measure not only impact of the active learning classrooms but also the impact of the active learning pedagogy on students' learning. 
In the previous session, Kem Saichaie and the Dave talked a lot about the active learning pedagogy. So, it's hard to separate the classroom effect from the pedagogy effect by just comparing students learning in two classroom environments unless the faculty applied the exact same pedagogy. 
Well the stakeholders in our institution were interested in several areas to understand the impact of active learning classrooms, and students learning gains were one of them. But, however, it is not easy to demonstrate the learning gains, because there are multiple other variables that can impact the students' learning. So, in order to conduct assessment to measure any students learning gains, several factors should be considered. The first, often that we compare students overall DFW rate, we then ask that we draw the rate, and also course grades. And then also, we compare the DFW rates of any specific student group; for example, the first-generation students or underrepresented minor, or international students. 
So even though overall DFW and the course grades are similar, active learning pedagogy could impact on certain populations of students, so it's good to check those subsets of the students. And sometimes we also compared achievement scores of the course exams if those assessments were exactly the same, or a list of those are compatible if the assessments are different but have some common items that compared to those achievement scores of the subset of those assessments. So, if you are an instructor and you have taught your course in the standard classroom and plan to teach the same course in the active learning classroom, you can compare the achievement scores on the same assessment. However, also, the understanding students' prior learning is important to measure -- correlate the course outcomes. So, for the prior learning, often we consider cumulative GPA or any placement test scores. 
The one assessment I have worked on students' learning outcomes was the Introductory Engineering course, and we compared the students' learning outcomes between standard classroom and active learning classroom, and the same instructor taught both courses, and the post-learning outcomes, it turned out to be similar between students in standard classroom and then the active learning classrooms. But somehow the students in prior learning was a significantly different, and students' cumulative GPA in the standard classrooms were over half of a letter grade was higher than students in the active learning classroom. So, if we didn't consider the students' prior learning, the conclusion would have been different. 
Well, also, our stakeholders were also interested in students' attitude and engagement to satisfaction, and perception of the learning environment in active learning classrooms, so we often conduct a student survey to assess them. And if we can't, we administer two different surveys, pre-survey at the beginning at the semester and post-survey at the end of the semester. In the pre-survey, we often assess the students' initial interest in the course and pre-perception of the working in group or group discussions. In post-survey, we assess the students' perception of the helpfulness of any instructional strategies to achieve specific course goals. So, in this case, we make sure that we list all the specific course goals the instructor expects the students to be achieving, and all adapted pedagogies and technology that ask students how helpful of them to achieve those course goals, so students can understand both course goals and also course activities to achieve them. 
And if you'd like to more that we conduct a focus group interview to understand some details, why or why not, how specific the activity learning strategies or specific technologies tools to achieve those course goals. 
One note that I'd like to make here for conducting student surveys, we need to be careful about those results are representative of the whole class or not. Sometimes we have to work with what we have, so if students' responses returned only 10 percent of the total enrollment of the class, it is hard to determine that those students' perception can be represented of the whole class. Another assessment that we tried is a course class observation, and our stakeholders are also interested in what degree of the active learning pedagogy is adopted in active learning classrooms. So we have conducted class observations to understand how students and instructors are spending their time in the classroom. 
And several classroom observation protocols have been published, but we have used the COPUS, which is the Classroom Observation Protocols for Undergraduate STEM for our institutions. And I'd like to talk a little bit about this tool, regarding the process and how observation data can be used. The COPUS approach provides a common set of codes that observers can easily respond to what students and instructors are doing in two-minute intervals during the classroom. And observers don't have to judge the teaching quality. The COPUS provides 25 codes in only two categories, so what the students are doing and what instructors are doing. And this slide just shows the code about what students are doing. 
So, let's take a moment to understand what kind of codes this COPUS provides. The first L is listening to instructor, taking notes, and also the codes for individual thinking, problem solving, and also clicker questions in groups of two or more students. And, also, there is a code to the working in groups and working on the worksheets activity. It's a separate from the working for the clicker questions, and, also, other assigned group activities. Also, there was a code for students answering the question posed by instructor with a reset. The rest of the class is listening. And also, there was a code for students asking questions. And, also, there is the code for making prediction about the outcome of demo and experiment, or student presentations, and there is code for task increase, and also there's code for waiting, which is basically students are wasting their class time because the instructor was late or the instructor is working on some equipment and things like that. But if the observer to -- if there is some other activities, other than these listed, the code, the observers can explain their comment. 
And this slide indicates the codes for what the instructor is doing. Some codes are very similar, with the students' code, but there are some different codes for instructors. And LEC, this code for lecturing, so when instructor gives out lecture, there is a code for it. And the one instructor uses the real-time writing on the board projectors, and there is the code RTW. And then, also, the instructor asking clicker questions, there is code for it. And, also, there is a separate code for when instructor poses non-clicker questions for students. Also, there is the code for listening to and answering students' questions. And, also, there is a code when the instructor is moving through the class, guiding ongoing students' work during the active learning task. 
Also, there is a code for showing or conducting and demo and experiment assimilation video, or any kind of animation. And, also, there is a code for administration, so when instructor assigns homework or returns tasks, things like that. And, also, there is a code for waiting for instructor code, but this code is a little different from student code, because this is -- the instructor is waiting when there is some opportunity for instructor to be interacting with the students or listening to the students. So, while the instructor is waiting, that means the students might be doing something else. And, also, there is a code for other, which is the EFO observe -- observer to observe something else other than this coding, and they explain in the comments. 
Even though this tool has developed for STEM courses, I have used in Social Science courses and other courses, which I didn't have any problems to use this tool. And the good news is, thanks to the UC Davis, we didn't have to use the hard copy of this protocol or create any separate database to store data because UC Davis developed the GORP general observation and reflection platform. With GORP, we could easily enter aggregate observation data. Since Kem is from UC Davis, Kim might know a lot more than what I know. But we used the difficult tool to observe the multiple, over 100 courses, the class observation. 
So, if you go to this address, go to ucdavis.edu, anyone can create an account to use this, and if you are the first person creating an account, automatically, you become an admin in your institution. So if other people in your institution create accounts, it goes to you to approve for the person to be able to get in. And the admin can control which permission to give depending on the individual, so an admin can give the certain roles to admit some capability. 
So, once you login the site, there is a comprehensive, the manual about this tool, so I'm not going to go over details in this tool. But once you have an account, you can set up all the courses to observe by entering course schedules, titles, including the duration of the classroom time. So this is the main interface of the goal of when you observe the classroom. As you see, the tab is the class that you are observing, and also the left-hand side is what students are doing, and the right side is what the instructor is doing. So, and also, the middle, there is a time indicated what time that you're observing. Also, since you're entering the duration of the class time, there is indication about how much time is remaining in this class. 
So, as you see, in the student side, there is L, and also this icon is so easy to recognize what activity they're doing, and also all the instructors and students activity is side by side, so it's easy to enter in both sides what they're doing. So, if observer can bring any iPad, for example, some iPad in the classroom and then open -- login the site and open this interface, and the observer can just click the touch that each icon, and then automatically this observation data is going to be stored, saved in the database in this tool. So all observation data is saved automatically every two minutes. 
For any additional savings, the click the "Save Observation" button at the top right corner that you can find. So, after observers all enter data, it's saved in CFB file for each observation. So, after observing the multiple courses, you can download all the CF files to easily create the individual elements to demonstrate how much each course utilizes active learning instructional practices. For example, this figure shows a comparison of the COPUS results from two courses that have different instructional approaches, so you can easily characterize two courses. Obviously, the top courses are basically the lecture-based courses that you can see. And the bottom courses, you can see that this course has utilized several active learning instructional practices. So this is all the student codes used on the left-hand side, and then right-hand side, all the instructor codes used. 
So we have conducted [inaudible], the class observation for over 100 STEM courses using GORP with a core-step protocol, and then we observed two times for each course, and then we could create a similar chart based on the class size or different classrooms or different, like, department. 
So we listed -- here are a few different examples of the assessment instruments, and some of them is the constructivist learning environment survey, and also the social context and active learning survey. I'm not going to go over the details about these surveys since we listed those references in the end of this slide. 
Also, I just introduced about the COPUS, the Classroom Observation Protocol for Undergraduate STEM. Also, there is another classroom observation form developed by the University of Minnesota. I wonder if Sam has some comments about this. Sam, do you have any comments about this, additional comments about this questionnaires over scale? 
I think some of them are available in the articles, the COLES, for example, the Constructivist Oriented Learning Environment Survey. These in the Constructivist Oriented Learning Environment Survey, I believe some of those are typical within the manuscripts, within the articles, and those are listed within our references. I believe the Social Context and Active Learning Survey are available on the University of Minnesota website. 
Okay. Well, so, so far, we talked about the various assessments method in active learning classrooms, such as students and learning outcomes and surveys and focus group interviews, and also class observations, so this is a question for you. I wonder if the poll question is ready for you. Okay, there we go. So, what are some ways to demonstrate the impact of the active learning classroom to your stakeholders, the stakeholders on your campus? Okay. It looks like students learning gains, and also increase student engagement. 
Yeah. So, it looks like learning gains is the ones that people are most interested in.

Yeah. So I recommend to look at the students DFDW, the rate, and also course grades. But, also, it's really hard to measure, you know, actually, for those students learning gains unless we make sure the assessment, the course assessment is really compatible and also consider students' prior learning outcomes. 
And if you are interested in student satisfaction and faculty satisfaction, I recommend you some of the surveys have those items, and, also, focus group interviews can be good methods to assess those satisfaction. And, also, there are some adoption of active learning strategies, which is, you know, course observation is a really good tool to assess those, what degree of deduction of the active learning strategies. 
I think just to chime in before questions, too, at our institution we had this question a lot when we began the assessments. Of course, people say, well, do our tile classrooms effect retention? This is always the question any type institutional researcher gets. Are we improving retention? I got this question before they were even in practice for a year. And we actually were just able to cite a lot of research that had come out from places like the University of Minnesota or North Carolina State, and really say, you know, that these learning environments, when used well, have demonstrated measurable impacts on student learning. And we were able to sort of avoid having to reinvent the wheel, I guess, in terms of redoing research that had been done very well by other researchers, and, instead, focus on, well, how can we effectively support our instructors' transition to teaching in the ALC. 
Right. 
I think this is something that people always have to decide for themselves in some way. But we were able to cite a lot of the existing research about the effectiveness of ALC. 
Or, you know, I mean it's hard to do whole -- you know, the big scale, the research about this, but, also, I think we can do some case studies, selecting a couple of courses, if that institution is interested to get their own institutional data. So, you know, from my experience, it is really hard to do the whole -- the big scale of the students' learning gains to see any impact of the active learning classrooms. So, like, as Sam mentioned, we often refer to existing, the studies that we have conducted, and also, we do a couple of the case studies to demonstrate any kind of students learning gains in certain departments or certain courses. 
Maybe at this time, there's a little bit of time for questions, so we're happy to open it up for questions now. 
Okay. 
Oh, great. Thank you. Let's stay with this theme of measuring. This seems to be one of the real sticking points, and it seems like, you know, there are a variety of ways of measuring learning, and which ones you select would depend, in part, maybe even heavily, on what the expectations are, what the campus culture is looking for as evidence as to whether an ALC is efficacious or not. Would you agree? 
I think, obviously, you know, there's multiple types of different dependent variables that can be taken into account. If we say, for example, want to design studies around course grades, often we are aware of curve practices. Are we aware that if one person teaches, you know, in terms of let's say introduction to sociology in a tile classroom and traditional classroom, are we going to be able to control effectively for grading practices we may not know about?

One thing that we discovered early on was that the people -- we tried to find people that would teach in both tile and traditional rooms, but people, when they started teaching in tile, they just wanted to in tile. And so I know that -- I think Chris and his colleague, you know, I believe at least one study, they had a faculty member instructor teach the same course in two different environments. But that was actually something that we could not find. People that taught these courses we thought would be great candidates, Introduction to Statistics, Sociology collusively taught, exclusively taught in the tile classrooms. 
Some of our more recent work, and Jae-Eun's work -- and she can talk about this more -- has been to look at instructor-specific exam items being held constant across the sections to be able to look at outcomes that are not necessarily affected by curving. Is that a fair characterization, Jae-Eun? 
Yes. Yes. And so often, if we really like to measure any students' learning gains, we in examine students like our exam scores for the -- we get the raw sore of the certain exam, rather than just looking only at the course grade, because like you mentioned, because of curves, it's really hard to see any kind of differences, even though there is a difference, so we cannot relate to half of those differences. So we often look at those -- compare the students' achievement scores to see any kind of, you know, differences that we can detect. 
And I think that, really, if we'd consider adoption theory in, you know, when active learning classrooms were new, all of these people who said that they were, you know, desirous of these environments switched over immediately. But from adoption theory or diffusion of innovations, we know that evidence doesn't sway the middle-stage adopters; that, really, it's this communication process of someone's uncertainty about an innovation being reduced, such that the advantages outweigh their uncertainty. And there are -- we've had many examples where we've put enough evidence in front of people, but it doesn't change the -- it doesn't completely change the curriculum. And a lot of the middle stage adoption is this communication process that happens outside of our view, within departments. 
And also -- 
Oh, go ahead, Jae-Eun. Please go ahead. 
Also, study what I conducted is we observed, it takes time for students to really adjust and different the new environment, so it takes time for students to change their behavior to adapt those -- the new environment to really effect learning outcomes. So, most of the time, even though there was a significant difference learning gains, but usually we found kind of towards end of the semester rather than like at first their tests. 
Yeah. This is something that I call the "last-mile problem." I came across this in the early days of our seeking evidence of impacts initiative. Apparently, it's been established, like, in total circles, and that you can relay this evidence to a ton of people, but still their practices don't change. There seems to be kind of a casual weaning process in terms of these middle-range adopters, Sam, that you were talking about to get them to actually shift their practices, could use a longer term and more like an evolutionary sort of thing rather than a sudden shift from one to the other. 
Well, at this point, I'm afraid we're out of time, which is unfortunate. But I'll have to call this conversation to a close at this point. Sam and Jae-Eun, thank you so much for a great session. 
Thank you. 
Thank you. 
All right, we have one final session, and if you just wait a few seconds, we're going to switch the slides again. 
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