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ONLINE LEARNING 
 
I am the Publication Director at MIT OpenCourseWare (OCW). I lead the team of people who 
shape and process the materials that MIT faculty members create when they teach their 
courses. We shape and process courses in order that they can go up on our website for anyone 
in the world to use, at any time and for free. 
 
More and more MIT lectures are being recorded and put online which means students are 
watching them and then coming to class, rather than only being lectured to they can now 
engage in active learning with E-learning teams, with their instructor or with the instructional 
staff. This creates a more engaging and dynamic learning environment. Therefore, students are 
no longer just sitting in the back of a lecture hall, as I did when I was an undergraduate. For 
MIT, that’s really exciting although there are limitations. One of the limitations is physical plant. If 
your university consists of all lecture halls, then it’s very hard to do this kind of thing. So MIT is 
actually going to over the next ten years change the physical plant and develop new kinds of 
learning spaces where interaction is at the center of everything. I think this blended learning 
approach is pretty interesting.  
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Used judiciously online platforms, interactive problem sets and other materials can be really 
powerful. I’m not totally convinced of that, but I have a niece in California who takes all of her 
courses online. However, I’m not sure that’s the best thing because there’s a real virtue to also 
being on-campus and interacting with other students at close quarters and being in a learning 
environment where you’re learning new things, informal interactions are occurring and you’re 
getting new ideas all the time. That’s an amazing thing, but then again using some of these 
technologies is also a great idea. In the long term the future is going to look quite different. 
There’s going to be more modularized education and these modules will be online somewhere, 
For example, students may have taken a course in chemistry in their freshmen year but by the 
time they’re a junior, they’ve kind of lost some of that knowledge. However, by having these 
modules online, students can revisit that old material and get back up-to-speed on that subject 
quickly. Therefore, later in their studies of a student is taking some course which has a 
chemistry component in it  they can manage that, rather than be like ‘oh what do I do now’? 
 
OPEN COURSEWARE (3:29) 
 
Open courseware is now coming to science education and engineering education. I have a 
background in the humanities and one of the ironies is that the humanities flipped the classroom 
decades ago. In the flipped concept, you come to class having read the material and ready to 
engage in a discussion and even there I think technology can play a big role in helping 
instructors to get students to do and be prepared for class discussion in a more productive way. 
For example, there are unique capabilities in using annotation tools. I don’t know if you’ve ever 
looked at any annotation tools? At first it appears that you are just typing in some comments 
attached to a certain passage or novel or something like that. But in reality they are really more 
sophisticated and resemble more project-building tools. Students can highlight passages, 
comment on them and other students can comment on the comment made. Students can also 
create materials on paper for a presentation and there are also tools in which you can insert 
clips from video and things like that. Therefore, you can create some really interesting things 
either by yourself or in collaboration with others. In the humanities those two things, creating 
projects with online tools and having more effective ways in getting students prepare for class, 
are certainly more fun and more productive. This is just one example of the really interesting 
direction that I think higher education is going. 
 
Our faculty advisory committee wanted to reconnect with the original intended audience for 
OCW (teachers) as very few people expected that there would be this vast or wide audience of 
independent learners and students who actually wanted to go to our site and learn themselves. 
MIT initially thought that teachers would be downloading the MIT material and using it in their 
classes and they were right, but it turns out instructors are only about 8% of the audience that 
uses OCW. Most of the population is self-learners and students. But instructors are really 
important because they’re multipliers. They use the materials in their classes which can have 
large numbers of students and overtime many more numbers of students. 
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Therefore, our faculty advisory committee had wanted to reconnect with the original intended 
audience for OCW (teachers) and to provide them with instructional support. OCW, had been 
looking at the site for a long time and considering the future options because there’s so much 
material there. We have a person on the staff now that just curates the site along with trying to 
figure out ways in which we can help users find what they need and to make better use of all 
this materials we have. We talk about it as a ‘pile of material’ and we’re just adding more 
material onto it every day. That’s not helping people as much as we want and so this OCW 
Educator Initiative sort of dove tails with that and is aimed at helping instructors understand the 
materials that are being presented. Furthermore, other instructors can now see how MIT 
instructors have used the content, how they taught that content and how they have developed 
that content overtime. 
 
It’s a pretty new initiative as we’ve only been publishing educator material for about a year. One 
of the things that we really wanted to do was to try and work what’s called ‘This Course at MIT’ 
pages into the regular publication (video) flow we are creating. It wasn’t just about a few 
monologues, we wanted to try and make it as much a part of the standard course publications 
as possible. However, it doesn’t always work because we need to get a great deal of teaching 
pedagogy information from the MIT instructors and they’re often too busy to provide that. That’s 
one of the things going forward that we want to try and improve. Therefore, we are trying to 
make more teachers aware of the material we’ve created, get more feedback from teachers 
about that material, better understand how that material helped them or not and to understand 
what we need to do to adjust things. 
 
One of the limitations of the OCW site is that we don’t have registration and accounts, so we 
can’t track what users are doing with the material. We can do some limited tracking but not in a 
super steady manner. Therefore, we can’t rely on our analytics, and we have to employ surveys. 
We haven’t done one yet for our educator site (This Course at MIT) but we have had one up-
and-running on the OpenCourseWare site for a while. However, we have realized that we need 
to popularize the material enough first before we’re going to get successful survey results. 
That’s something we’re talking about now and we’re trying to do that in a focused way. For 
example, directing feedback toward say mathematics instructors or to an organization for 
mathematics teachers so that they’re aware of the material and say ‘okay this stuff exists and 
we can go there and see how these MIT math instructors have structured these courses and 
thought about what they’re doing’. 
 
Traditionally, OCW have reported through the Provost Office but over the last two years MIT 
have created what’s called the Office of Digital Learning (ODL). Therefore, now we’re part of 
ODL and we’re part of that with MITx and a bunch of other initiatives. Video services are part of 
that group (ODL) also and the video program unit called MIT+K12 (where we make videos for 
high school students and lower levels of education) are also part of ODL. That’s a new 
organizational structure, therefore we’re now part of a team of people who are working on; open 
publishing, open sharing (OCW does this), MITx-MOOC courses along with staff helping MIT 
faculty members with their on-campus instruction and doing new technological developments. 
One of the most popular developments at the moment is to put problem sets into an interactive 
platform in order that students can do those problem sets and at the same time see if they have 
the right answers or not (adaptive learning). With this technology students can get immediate 
feedback rather than waiting for two weeks.  
 

http://www.onlineedureport.org/


Online Learning In Higher Education 
The Impact on Learning Outcomes & Costs 

4 | P a g e  
Instructional Design/Technology www.onlineedureport.org J. Pickett 

 
 
 
The whole organization surrounding the Office of Digital Learning (ODL) is getting up toward 
100 people. There’s OCW, MITx, an engineering department, people working on what we refer 
to as MITR Residential (supporting technology on-campus only) and there’s other initiatives. For 
example, the Strategic Education Initiatives Department is looking at partnering with other 
institutions and there are other groups like the MIT+K12 video group. So yeah, it’s getting to be 
a big organization. Most of these groups (like the MITR video group) have been with MIT for a 
long, long time so they’ve been brought into this organization however, some of the units have 
been established only within the last two years. 
 
 
INSTRUCTIONAL DESIGN (11:31) 
 
OCW Educator is a relatively new initiative that we have under taken. The idea behind this is 
that previously we had been sharing the traditional publication (video) at OCW and that original 
idea was to share only content, or the ‘what’ of the material that an MIT instructors uses to teach 
their courses. However, there was really not much information about how MIT instructors used 
those materials in their teaching process. So, in response to a proposal from members of our 
faculty advisory committee we set about trying to achieve this (describing how course content is 
used by teachers). Therefore, we’ve added a page to many of our courses, certainly not all of 
them, but certainly the ones that we have published recently. That page tries to give the context 
within which the MIT course has been taught. Therefore, the OCW Educator page has a brief 
course description including; what are the desired outcomes for the instructor, what kind of 
students take the course, how does the instructor spend their time, what forms of assessments 
are employed, how does an instructor create the assessment etc.? The most interesting 
elements, from my point of view are the instructor insights. To achieve this goal we asked 
instructors to contribute, however every page at the moment does not have these insights 
because instructors are volunteering to participate and this means we have to get them to set 
aside time to talk. At its most robust form however, these pages have detailed instructor insights 
elaborating on how they teachers are teaching a course.  
 
For this purpose we employ a questionnaire and we do interviews (sometimes we do video 
interviews). On occasion we have also videotaped a class in order that we can show what’s 
happening there and what they’re talking about. That method allows us to describe a course 
while also actually showing what has actually happened in the classroom. Some of the course 
insights include; how the teacher structures the class the way they do that, what they are hoping 
to achieve by that, how they do their assessments, why they have structured them the way they 
are, do they use active learning, how does that work etc.? In this way we can demonstrate a 
variety of things. As an example, one of our pages has an instructor who teaches Introductory 
Biology to 400 students. She talks about how she thinks about giving a lecture and what she’s 
trying to do. She describes her lectures as a dialogue with the students, which seems counter 
intuitive, but then she explains how she goes about trying to engage the students in a 
conversation as she can’t converse one-on-one with people, but they can ask questions and 
she can respond to those. 
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So there’s a range of things we can learn (from a teaching perspective) from huge introductory 
classes, which every MIT student has to take, down to very small classes. For example, one of 
the courses we describe in OCW Educator is a project laboratory in mathematics in which there 
are 27 students who work in teams of three and there’s no course content. We’ve never been 
able to publish this course before because it’s a project-based course that’s trying to teach the 
experience of doing mathematical research. So the OCW Educator course site we created is 
basically describing; how this course works, why the instructors set about using the methods 
that they have developed, how the course has changed over time, what kinds of things they’ve 
tried in the past, what are the challenges etc.? The challenges for a course like that are largely 
in identifying projects (students have to do three of them in the course of a semester) and the 
projects have to be open-ended enough so that the students can actually work on them in a 
creative fashion, but they don’t just find an answer somewhere on the web or something like 
that. Furthermore, the projects can’t be too hard or the students won’t be able to do any 
productive work on them. So the teacher has developed a whole set of project-types over the 
years and on the site pages the instructors talks about those and how it has worked. 
 
These pages are mainly for other teachers. Students can of course read them and say “Wow! 
That’s an interesting class. I want to take that class. Sure.” In a project-based course, because 
there’s no set body of content they hope the students are going to walk away with a set of 
experiences and that the course gives students a flavor for what it’s like to do mathematical 
research. Therefore the OCW Educator page describes how the instructor goes about doing 
that, why they think it’s important to do that and what things worked and what things didn’t work. 
And it goes into really great things, for example; “okay, we need to divide the class into teams of 
three students, how do we do that, what methods have we tried in the past (let students select 
their own groups or assign students to groups etc.), and what are the advantages and 
disadvantages of those choices etc.?” Therefore, there are very interesting insights into how a 
teacher organizes a course. 
 
CONTENT PRODUCTION (17:26) 
 
We don’t set aside a separate budget item for content production. Originally we did, in that we 
hired a person to start working on this project to get it off the ground (that person was kind of an 
independent contractor). Now that we have hired someone else, that person has gone on to do 
other things. Recently we did hire a new person who is now part of our regular publication team 
and works fulltime, so it’s all kind of woven into what we’re doing. However, we don’t look at this 
initiative as a special project anymore; rather we look at it more as a different kind of facet to our 
course publication. We do keep track on things like; number of courses we’re doing, how much 
money we’re spending on video and things like that. However, when we do a more robust video 
course or have a video interview, we have to be careful about budgets. But it depends on what 
you’re doing because if you’re doing a whole course or just videotaping the lectures and editing 
then the budget will vary. We have also developed a system for adding subtitles to all of our 
courses that we videotape. Therefore, we have subtitles to basically all the videos we create, 
which is very expensive. 
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Depending on the course, production costs are about $15,000 up to $20,000 to create. That 
budget varies depending on; if there’s more than one camera, what production methods are 
used, if there is more than one person in the team, the number of microphones etc. All of these 
elements add more money to the budget. However, from a simple point of view, that’s the 
ballpark of what the production costs are to create a course. For the ‘This Course at MIT’ page, 
most of those are less expensive because we only interview an instructor, maybe film with a 
roaming camera and a boom microphone and maybe film active learning in the class (to show 
that students are at the board, working in groups, what the instructor is saying and their 
dialogues). This is rather limited but it would be really expensive if we did that for a whole 
course. However, because ‘This Course at MIT’ pages are fairly limited it’s a manageable cost. 
However, regarding higher quality production, if you look at the Project Laboratory from 
Mathematics ‘This Course at MIT’, it has an introductory video and that’s a very highly-produced 
10 minute video that costs $10,000. 
 
CHALLENGES (20:40) 
  
I think the challenges (for faculty) are significant and one of the goals for people who work in 
this area is trying to make it easier for faculty members to do this. Their time is really limited and 
so the more work it is, the less likely they are to engage in this. The other thing is that when you 
do blended learning and your class is no longer, ‘here’s a lecture on Monday and on 
Wednesday and then you’ll go to a problem solving class’. When it’s all blended together, that 
means you have to rethink the whole course and you have to kind of consider ways in which this 
is going to work. 
 
MIT now teaches all of its Physics courses in technology-enabled active learning classes where 
the students are around tables and in groups of nine, they have computers, there’s a mini-
lecture and then they do some problems followed by a discussion. Therefore it’s a mix of things 
within each class. We’re just about to publish a ‘This Course at MIT’ Probability course in which 
the technology-enabled method of teaching is employed and that page will be very robust. 
Within that page the instructor will talk about how they had to completely rethink the class. They 
basically wrote a textbook and put it online as this allows them to ask the students questions 
about the reading and for the students to get immediate answers to those questions. It’s a lot of 
work, but it’s very exciting and the results are really exciting. 
 
I think the early adopters (faculty) are sort of a natural place to start with these kinds of efforts. 
They are the people who are really keen on doing this and using technology in their classes. 
Trying to talk people into doing it is part of what the Office of Digital Learning is doing. We’re 
trying to get people to see the value in taking on some of these new ways of doing things and 
rethinking how we teach. I mean that alone is a good thing and allows instructors to become 
more aware of what they’re doing and to think, ‘why do I do it this way? I’ve always done it this 
way. Can I do in some other way’? There are however limitations to how many people can do 
this and how much effort people can put into it, but as I told you earlier, all of the first two years 
of physics at MIT (the first three courses) are now taught in an active learning environment and 
that is a major change. Every institution can do this, but it takes a lot of effort from more than 
just a few instructors. It takes departmental and probably administration support. 
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LINKS 
 
The Massachusetts Institute of Technology (MIT):  
http://ocw.mit.edu/index.htm 
 
MIT OpenCourseWare (OCW):  
http://ocw.mit.edu/courses/this-course-at-mit/  
 
Blended Learning:  
http://www.educause.edu/library/resources/blended-learning-implementation-guide  
 
7 Things About The Flipped Classroom: 
https://net.educause.edu/ir/library/pdf/ELI7081.pdf  
 
MIT Office of Digital Learning:  
http://odl.mit.edu/ 
 
MITx:  
http://odl.mit.edu/mitx/ 
 
5 Questions About Adaptive Learning: 
https://www.insidehighered.com/blogs/technology-and-learning/5-questions-about-adaptive-
learning-platforms 
 
Instructional Design:  
http://www.instructionaldesign.org/ 
 
MIT Strategic Education Initiatives:  
http://www.slideshare.net/bmuramatsu/strategic-education-initiatives 
 
MIT OCW Educator:  
http://ocw.mit.edu/educator/  
 
This Course at MIT-Project Laboratory: 
http://ocw.mit.edu/courses/mathematics/18-821-project-laboratory-in-mathematics-spring-2013/ 
 
This Course At MIT – Introduction to Probability and Statistics: 
http://ocw.mit.edu/courses/mathematics/18-05-introduction-to-probability-and-statistics-spring-
2014/this-course-at-mit/ 

Open Educational Resources In U.S. Higher Education: 
http://www.onlinelearningsurvey.com/reports/openingthecurriculum2014.pdf 
 
2015 Grade Level: Tracking Online Education in the United States 
http://www.onlinelearningsurvey.com/reports/gradelevel.pdf 

 
FURTHER INFORMATION: 
Dr. Gerard L. Danford 
gerard.danford@haaga-helia.fi 
www.onlineedureport.org 
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