EDUCAUSE 1-2 Evidence of the Impact of ALCs

Okay, we're back. So now we're going to switch our focus from our first sub-team, which is teaching, to our next sub-team, which is evidence of impact. And for this our next speaker is D. Christopher Brooks, Director of Research, at EDUCAUSE. Before his stint at EDUCAUSE, Christopher was first a research fellow and then a research associate at the University of Minnesota, where he and his colleagues did, and still do, leading work in assessing the impacts of active learning classrooms. Christopher has a BA in Government and History from Center College, a Masters and PhD in Political Science, the latter from Indiana University Bloomington. He most recently coauthored the book, "A Guide to Teaching in the Active Learning Classroom." We have two authors from that book with us today. That book appeared in 2016 and is listed in our resources list. Christopher, it is great to have you with us. Please begin. 
Thank you so much, Malcolm. It's really a pleasure to be here and to be part of this, especially having worked on active learning classrooms and doing research on them for such a long time, and to see this much interest, I think we had over 550 people signed up here today, so thank all of you for being here and joining us and for your enthusiasm and the interest in ALCs. 
I know that the title of the talk here is "Origins and Evidence." But I want to start us off a little bit by looking at sort the current importance of ALCs from a particular perspective that I gestured to earlier in the introductory statements, and that is that, for the first time, we've seen active learning classrooms not only make EDUCAUSE's competence strategic technologies list but it went straight to number one for this year in 2017, and that is, in part, why I have referred to this as the year of the ALC. There's been lots of fantastic events going on throughout the year, and lots of good conversations and publications and opportunities for people to engage. And I really think that this event today is, in many ways, a culmination of those efforts and of those interests. 
Digging down into the data that helps us to understand where the -- or, well, digging down into the data for the types of technologies, you can see how where the attention is being devoted to ALCs the most, and where it's receiving the least amount of attention. When we looked at the data underneath that, we, of course, see community colleges and small institutions, and institutions that are medium to larger sizes that are actually devoting quite a bit of attention to active learning classrooms, and we think that, in part, this is due to perhaps resources and the need to reach a lot of students with the [inaudible] that Robin discussed in the active learns classrooms. 
Those that have been devoting less attention to it are probably institutions like my alma mater, Center College, and [inaudible] College where I taught before, which are small Bachelor of Arts institutions that perhaps either don't have the resources for them or perhaps have such skilled and talented instructors, that they don't need specialized spaces perhaps as much as the larger institutions do. 
When we break out that data by the full array of Carnegie class institutions, we can actually see that active learning classrooms are number one across the board, with the exception of the BA institutions, and that is pretty telling in its own right. For active learning classrooms to rise to the top so quickly, it has been quite telling about its emerging importance for higher education writ large. What EDUCAUSE is predicting, then, from this is that we should see active learning classrooms becoming mainstream within the next three to five years or so. We are collecting them in the experimental category right now because there's still a lot of institutions that either don't have any ALCs, or a lot of the ones that do have ALCs have maybe one, two, or a small handful of them. But we are expecting this year, this coming year, in 2018 and 2019 to see that growing, and a lot of the anecdotal evidence that I've encountered in conversations with people over the course of this year suggest that there are a lot of new buildings being built full of active learning classrooms, as well as a lot of buildings that are being renovated in order to accommodate them. So I think, at least anecdotally, we have some support for this idea that ALCs will be growing next year. 
So, to get at the origins -- and we're going to make kind of short order of this, because I want to get to the substance of the research itself. But this is back to in the 1990s with Robert Beichner from North Carolina State University seeking a way in which his active learning techniques in his classroom could be better enhanced by the space in which he was trying to teach. So he came up with the idea for the scale-up classrooms. This is what you see in this particular photograph here, and this became the early and the initial model, a lot of aspects, which continue on even into variations to ALCs that we see today. 
So, you have the round tables, the principle behind, which, of course, is you can have small to large group work taking place with students interacting with one another. We have laptops so that students can collaborate using technology. Along the walls you see whiteboards, which gives students access to space in which they can share and write and work problems collaboratively. And then at the front of the room there, you see a screen there, so there's some degree of projection. 
And this model was one that was picked up and used quite frequently, especially in the second stage of active learning classroom development that we see with the People Project at MIT, which borrowed a lot of those ideas from North Carolina State, and made its own adjust to what was included in those spaces. And then the one with which I'm most familiar with because I was working there and did research on these spaces, are the ones at the University of Minnesota. And here you can see, really, those same principles of design and futures that we saw in the North Carolina State scale-up classrooms very early on, with perhaps the addition of those individual television screens, those flat-screen monitors around the room, which gives the individuals at the table the opportunity to share with each other, and then, eventually, the entire classroom what they are working on. 
And from there, of course, there were a host of other institutions, a lot of them in the upper Midwest from my experience, the tile classrooms at the University of Iowa, the initial café models that were predecessors to the Mosaic Project at Indiana. Michigan State has also developed some these, especially in the dormitories there. And the University of Wisconsin at Madison also developed some [inaudible] spaces. From there, it really sort of began to take off, and the more evidence that we saw the more examples people had of ALCs they began to take them on and to gain interest them. 
So, I'm going to switch now to the evidence, and this is, you know, laying the foundation for a lot of the discussion that's going to come forward. I do know I see some familiar faces in the audience, so I know that some of this might be a bit of a refresher, but I think it's important to start with some of the basics. And so when we go back to 2007, when the University of Minnesota first built its pilot ALC classroom, the Office of Information Technology did some initial evaluation and assessment, and from that we found that [inaudible] there were, not surprisingly, positive reactions to the ALCs from both the students and faculty across the board. They seemed to like the environment. They found it inviting. We asked them to evaluate all kinds of aspects in the room, from temperature to lighting and so forth. But, in general, it was granted. 
Getting at the more meaty aspects of the matter, there was this early on perceived reduction of the distance between students and the instructor in the space. And here we think it's psychological, but we also think that connected to the fact that in an active learning classroom, the physical distance is closed as well; right? So no longer are the instructors at the front of the room behind a lectern or on a podium, distance from the students, but they're on, actually, the same plane in physical three-dimensional space with the students, walking around amongst them, oftentimes teaching in the round. And this particular aspect is something that continues to have currency with regards to some of the research theories that my colleagues at the University of Minnesota continue to research. 
The last of these was the importance of the round tables. It wasn't the high-end digital technologies that were singled out, it was the round tables and the idea that it brought students in together in a face-to-face manner so that they could share conversations and engage with one another. We repeatedly heard over the years anecdotally that these more analog technologies of tables and chairs and whiteboards are the most important technologies in the space. And recently -- and I'll just do this at the end of my talk -- there's now some actual empirical evidence that is supportive of the notion that a low-tech ALC can work pretty well. 
So I'm going to switch to the quasi experimental studies, and these are sort the bread and butter for understanding the impact of active learning classrooms on teaching and learning practices. So this is kind of a handy-dandy two-by-two social science matrix where we're breaking out the classrooms into a dichotomy of traditional classrooms and active learning classrooms, and then we're also looking at the pedagogical approach into the dichotomy of active learning versus the lecture. And these are heuristics, and these are ways of sort of designing research projects. Of course, there are blends between these respective polls. 
But what we did know very early on from research on active learning as a pedagogical approach is that it has been proven repeatedly, and in a variety of circumstances and conditions. that active learning is, in fact, a superior pedagogy to that lecture in terms of measuring the student learning outcomes. There are published studies on those, and even some meta-analyses that get at this, a lot of which were conducted at, of course, traditional affluence. So we didn't really feel the need to seek a replication of that. We're kind of converging, at least in the mid [inaudible] on this being somewhat of a subtle matter of social science and educational research. 
The folks at North Carolina State, and at MIT, had this particular design in mind when they were evaluating and assessing the scale up and the appeal respectively. They had some really interesting findings there that were quite inspirational to the way in which we began to think about the ALCs at the University of Minnesota. For example, they found, I think, that the failure rates began to drop in courses and that learning outcomes were being improved in them. 
The problem with this particular design, though, is there's no way to tease out what influence on those results the space had versus what influence the pedagogical approach had. So, basically, they're introduced as a confound, when you're lecturing in the traditional classroom and comparing that to active learning in the ALCs. So, at Minnesota, we had the good fortune of having an instructor who came to us after transforming his introductory course into an active learning approach and was teaching two sections of the same course, one in a traditional section and one in an ALC, and this would allow us, then, to isolate the impact of space since he was basically teaching the same course using the same materials, and even the same time of day. He taught one section on Monday/Wednesday and the other on Tuesday/Thursday, both at 8:00 a.m. So that presented us with the opportunity to really sort of get into this quasi experimental design using this live course work, a test for the efficacy impact of ALCs. 
Run [inaudible] time, we were also working with another instructor who wanted to transform her own pedagogy while being in an active learning classroom, and so what we arranged for her to do was to teach her lecture-based course in an academic classroom in the fall of 2008, and then she underwent a several-month faculty development program that helped her transform the class into an active learning approach. And then she went back to the exact same classroom teaching the same course the next fall, but using, this time, active learning techniques. So it has to do with making the pedagogy fit the space in that particular design. 
I'm going to turn now to some of the results that we have from this. This is the initial experimental course that we had, CSTL 1131. It stands for postsecondary teaching and learning. This was a basic Biology course taught at the University of Minnesota, and this is actually the second-class pilot ALC that we had at the University of Minnesota [inaudible]. 
Now you've already heard me say about all of the controls that we have in place with regards to the instructor and the course and the materials and so forest forth, but we didn't have the opportunity to randomly assign some [inaudible], although given that they were assigned to their courses by registering for the labs and didn't really know what classroom they would be in, we kind of approximated that. Still, we needed to do kind of a post-hoc test to see that we were comparing apples to apples when it came to the students. And on all of the key indicators that we had, all of the variables that might have mattered, they were to be the same, with the exception of one, and this was their ACT scores. 
The students in the active learning classrooms section of this course had a statistically lower ACT score, and given what we know about ACT scores predicting first- and second-year grades in college and university settings, our null hypothesis would be that the traditional classroom students would actually outperform the active learning classroom students, but this is not what happened, and that 2.5 point difference that you see there at the end of the course is not significantly different from -- it's not a significant difference there. And what that tells us is basically that there was something about what was going on in the active learning classroom that allowed for those student with lower levels of aptitude by ACT score to overcome that and actually earn the same grades as the students in the traditional classroom. And this was really the first indication that we've had that the space itself was having a statistically significant and independent impact on student learning outcomes in those spaces. 
We even played with some modeling on the backside to kind of understand what was going on, so we used ACT scores to generate expected grades for both courses, and it predicted pretty well for the traditional space but not so much for the active learning space. Indeed, the active learning students should have scored about five percentage points lower, on average, than they actually did. And the difference between that 76 percent and that 81 percent that you see there is significant at the.001 level, so this is not by some sort of random [inaudible]. It's a pretty systematic result. 
We also found that students experiences in the classrooms were fundamentally different than one another as well. We had a rather lengthy survey that were measuring these particular constructs, and, as you can see here, on four out of the five things that we were measuring, the students in the ALCs has significantly higher scores. So students in the ALCs that reported that they were having greater levels of engagement, they thought that the experience in the ALC enriched this were learning experience more, that the classroom space was much more flexible with regards to what could be done in it, and they felt that the active learning approach being taken by the instructor fit the classroom better than the traditional classroom. So we think this helps us to understand some of the mechanisms, some of the experiences that go on in the classroom that facilitated the earnings of those improved grades. 
We published those results in the first of our peer review locations. This is in the "British Journal of Educational Technology 2011." And if you are more interested in the methodology and the details behind this, I invite you to look up that particular piece. Doing our research, we also did classroom observations, and we cataloged so many things, basically everything that we could possibly catalog in five-minute intervals across half of all of the classroom -- all of the class periods in which this course met. And what you see here are the percentages of those five-minute intervals in which these things occurred in them. 
So, the way to interpret this is that for lecture, the instructor lectured in 77 percent of those five-minute intervals, compared to only 55 percent in the ALC, and that's a pretty significant difference there. They also discussed -- had more class discussion in the active learning classroom than they did in the traditional, and it also shaped the behavior of the instructor as well. So, the physical space facilitates and constrains movements within that space, so he was at the podium much more in that the traditional space than he was in the ALC space, but also was able to move around and not be at the podium at the front of the classroom much more in the active learning classroom. ALCs are also much more conducive to consulting with individual students or with small groups of students at their tables than the traditional classroom space was as well. 
So we took that evidence, we did some creative modelling with that and showed how the different kinds of classrooms, indeed, elicited these different behaviors and pedagogical approaches in those spaces, but that both of those space-constrained aspects still led students to be on task, or at least as we were observing them to be on task. So that appears in the second issue of the first volume of the "Journal of Learning Spaces," which I believe is not a gated -- continues to be not a gated journal and is pretty easy to find. 
This slide is basically a placeholder for the fact that we took that initial study from the PSTL-11 and we replicated it a couple of years later with another instructor for another introductory biology class. This time, held in the brand-new building that's at that time -- well, it's now called Bruininks Hall at the University of Minnesota, and that actually helped us even control for one other thing that we always had questions about, which was the novelty factor, since both classrooms were held in this same space. 
But what we basically got from that, and the reason that I'm getting this short shrift, is basically we got identical results. And those of you that know about, you know, having the opportunity for doing quasi experimental designs in the field and getting the results that we got the first time is a pretty special thing. The opportunity to have it happen again and to get identical results is sort the gold standard of doing this kind of educational research. So we worked with the instructor named Sehaya Cotner. You see it there, is the first author, and published those replication results in the "Journal of College Science Teaching" about four years ago, and for what it's worth Sehaya joined Malcolm Brown and I on stage at the EDUCAUSE annual this year to talk about her experience teaching in those spaces, and it was quite well received, the comments that she had to offer on that. 
So I'm going to switch now to the longitudinal study that is the quasi experimental, and this was the one, if you recall, where the instructor taught in the space, initially, purely by lecture, the same way she had always taught it, and then underwent a faculty development program in which she learned how to transform that course into an active learning course. And so she did the first in the fall of 2008, and then came back and taught in the fall of 2009. Now, for her, all of her students ended up being the same, even on their ACT scores, even though they were one year apart. 
You can see there, statistically speaking, between their ACT scores between receiving lecture on the front and active learning on the back. This contributes, of course, to the new hypothesis that we should see no difference in learning. But, indeed, we see that students that receive the active learning pedagogical version of that same course in that same space by the same instructor outperformed their peers in the lecture-based version of that course. 
So, again, we did the expected modeling using the ACT scores, and here we can see quite clearly that the students in the active learning version of that course, their actual grades were, again, about 5 percentage points difference greater than what they should have gotten based on their ACT scores. So, again, changing pedagogy this time actually matters. So, if you're in an active classroom and you're lecturing, you probably seriously consider help transferring that course into something that is much more pedagogically aligned. 
In this particular case, we also found that shifting the pedagogy from a lecture-based version to an active learning, it the rising tide that lifted all of the proverbial ships in that space. Students across all four quartiles experienced statistically significant improvements over their peers, and the lesser-based version of the course certainly, as with approached the topic of the fourth quartile with the essence of 100 percent, those differences become smaller, but, still, I think this is pretty strong evidence in favor of active learning over lecture. And we also compared the different kinds of course activities and things that students were graded in both of those respective sections. We had to control for some things related to the percentage of which these were weighted for their overall grade. We had to take into account that some new things were added and some new things were jettisoned previously. But in the active learning version of the course, students outperformed their lecture-based peers in every single one of these respective assignments, which is, I think, some pretty powerful evidence in direction for -- or in support of active learning type things. 
So Katherine and I published that as a chapter in a volume that I did with Paul Baepler and J.D. Walker. It's the "New Directions for Teaching and Learning Volume Number 137," and it's in the middle to the back of that if you're interested there. 
Now, there's a lot of other research. I'm talking mostly about the research experience that I've had, but I've been conducting quite a bit of literature reviews and trying to keep track of the really solid research that's been produced lately on ALCs. And I think one of the things that we're seeing is we have a proliferation of different kinds of spaces at different colleges and universities, with new faculty and doing different things, we're beginning to see more and more research coming out. So this previously nascent [inaudible] for which we had just a handful of pieces of evidence is now beginning to expand. 
This particular map is one that I drew from Beichner's site that was mapping all the places all over the world that had active learning classrooms, and it might be a little outdated, because I know, for example, in places like Beijing and some other places where they have this. But as ALCs are spreading, more people are evaluating them, are assessing them, and developing their own hypotheses about them. 
To wrap up, you know, my session, I'm going to quickly go through a few of these. Paul Baepler, J.D. Walker, my research partner at the University of Minnesota, partnered with Michelle Driessen, who teaches chemistry there on this particular project, where they took Michelle's 350-seat lecture hall class. It met three times a week, and they stuffed it into a 126-active learning classroom by doing the following: So they put it in the ALC. They flipped the classroom model. They had her use active learning techniques in the classroom, and they reduced the face-to-face time for each individual student by two-thirds. So, instead of teaching three different courses, Monday, Wednesday, and Friday, if you taught the same course to -- the same class to student on a Monday/Wednesday/ Friday rotation, so you would have Section A comes on Mondays, Section B on Tuesdays, and so forth. So think about this for a moment. We're actually reducing the face-to-face time based on the [inaudible] by two-thirds. 
The results of this particular project, I think, are fascinating, because they used a standardized chemistry exam and found in the first semester comparisons that students in that new flipped bonded efficient version of that course of students out performed those receiving the lecture base for three class meetings per week. And in the second iteration of that, they found that there was no significant different there. 
So, for those that are concerned about filling up the big lecture halls and so forth, this is an alternative model to begin to think about. Change the pedagogy, change the space, and you can still get as good or better outcomes while servicing the same number of students. 
I mentioned earlier, too, about changing the relationships among students themselves, and between students and faculty. Paul Baepler and J.D. Walker have been working on a theory of social context at the University of Minnesota for the last few years. They've developed an instrument that measures very nicely for construct that are related to the formal and informal relationships that students have with their faculty members and the relationships that students have amongst themselves, and then that includes both informal, as well as student behaving as instructors. They validated this externally by inviting folks from other institutions to use the survey, and this is the third chapter in our book, A Guide to Teaching in the Active Learning Space". 
And, basically, what they find is that certain kinds of relationships are, in fact, different in these spaces and they do have a significant bearing on student learning outcomes. So here we have some evidence that the space is not just shaping student learning outcomes and instructor behavior, but it's shaping the very relationships that they have amongst themselves. 
More recently we see some recent from Michigan State University, and this particular study is interesting because it compares scale-up style classroom to a traditional style classroom and find, actually, no significant difference between using active learning in those two spaces. But I think what's particularly interesting and important is, if you look at the bottom of this, they suggest that institutions can modify the existing classrooms to enhance student engagement without incorporating new expense to technology. So this is a gesture in the direction that active learning classrooms don't necessarily need to have vast amounts of high-end expensive technologies as accoutrements, although you may have some faculty that want those things and will use them, this is some evidence in that direction. 
The one that really sort of sealed the deal on the low-tech version is this research that comes from Buffalo University here in St. Paul, where a quasi-experimental design was used to test a low- versus a high-tech version of an ALC in their spaces. And they found no significant difference in terms of the learning outcome. So that notion that we talked about at the very beginning, where students and faculty field out the round tables as being the most important technology in the space, and those anecdotes that we heard throughout the years on our open-ended questions on our surveys now have some significant backup in terms of the results that professors Soneral and Wyse produced. 
So, with that, I'm going to kind of wrap up and take a couple of minutes extra for the Q&A. I know we sort of set about five minutes there, but I think we have an extra minute-and-a-half here. So, thanks for your attention, and, Malcolm, if you polled any questions out there, happy to take them. 
We have lots of questions; Christopher. First, many thanks. These research is extremely important for all of us, I think, so thanks for sharing. I guess there's one time for one question. There was -- early on in your session, there was some discussion around when you mentioned round tables, and so the way one person asked is that, you know, is it the shape of the table or perhaps the way the room is set up forces the students to sit in smaller groups, and that is the key element in terms of producing results you were describing? 
I definitely think it's the latter of those things. I think the initial idea of having the round tables was related to having small groups that [inaudible], so if I remember talking to Robert Beichner about this, there was a principle of three there, so you could have three groups of three seating nine people at a table and so forth. And I think the initial ideas were that the round tables are facilitating exactly that relationship. But we've seen increasingly different kinds of tables being used, everything that look like Twinkies to modular things that could be moved around and so forth. So, I really think it's about changing the space and a way to put people face to face, where they in close contact, they can have eye contact with one other as they interact. 
Thank you. And I see Robin just put a note in the chat space saying that the round table does have the virtue of forcing everyone to look at each other, which may be a factor too. Well, darn, I mean, we're out of time, which is really too bad, because there's lots to talk about here. But, Chris, thank you. Christopher, thank you so much for this presentation. It's gotten us off to a really good start, and thank you. 
Thanks, Malcolm. 
All right, we are now at our break. We're going to take a ten-minute break, so you can refill your coffee, tea, whatever libation you want to find for yourself. 
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