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Video learning at scale
- The Pythagorean Theorem
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So let's call this
C-- that side is C.




Video enables learning at scale
—




Scalable delivery # Scalable learning

| > # of learners

one hundreds millions



In-person learning: Direct
learner-instructor interaction
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Effective pedagoqgy

- high engagement

- immediate feedback
- adaptive instruction



Video learning: Mediated
learner-instructor interaction
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Video interfaces are limiting.

- passive, isolated viewing

- not adapting to learner

- difficult to find info and navigate freely



Challenges in
video learning at scale

No information No information
about learners about content




Data-Driven Approach

use data from learners’ interaction to
understand and improve learning

second-by-second data-driven
process tracking  content & Ul updates



Learnersourcing

crowdsourcing with learners as a crowd

!

inherently motivated
naturally engaged

“Learners’ natural learning activities
dynamically improve content & Ul for future learners.”



Video player adapts to
collective learner engagement

[Learner3879, Video327, “play”, 35.4] SyStem ana|yzes
[Learner3879, Video327, “pause”, 47.2]‘ inte raction traces

Learners watch videos. for hot spots.

Ul supports
social navigation & summarization.

Other learners rewatched this part. Other learners rewatched this part.

How to solve this recursively?

= First, convert the string to just characters, by
stripping out punctuation, and converting
upper case to lower case

* Then
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Video player adapts to
ollective learner engagement

Recursion on Strings

Q

How to solve this recursively?

First, convert the string to just characters, by
stripping out punctuation, and converting
upper case to lower case

Then

— Base case: a string of length 0 or 1 is a palindrome

[4:06-4:25] You watched this
segment.

D> 1:44/729 Jx o— Add Bookmark

So how do we solve it?

We first convert the string to just characters.
We'll look to that in a second.

And solving it recursively is actually pretty easy.

If I have a string that's either of length zero or
of length one, it's a

palindrome.
So length one is just one character.

Otherwise, to solve this, what I'm going to do is
take the string and ask

the following question.
If the first and last character are the same, then
they satisfy the condition.

And let me then simply look at the remaining
string, throwing away the

first and last character, and ask is that a
palindrome.

Wonderful.

There's that recursive property again.

If | can break it down into that problem, I'm set.
So | could write code to do that.

Just to give you the example again, this says I'm
going to take something

like "Able was | were | saw Elba" and reduce it to
just that string of

characters without the spaces or any punctuation.

And then, to test whether that string is a
palindrome, that's the same as

asking are the first and last characters the same?

my bookmarks frequently rewatched by others

Other learners rewatched this part.

Other learners rewatched this part. Other learners rewatched this part. Other learners rewatched this part.

Recursion on non-numerics

* How could we check whether a string of
characters is a palindrome, i.e., reads the
same forwards and backwards

— “Able was | ere | saw Elba” - attributed to
Napolean

~ “Are we not drawn onward, we few, drawn
onward to new era?”

* First, convert the string to just characters, by

* Then

How to solve this recursively?

stripping out punctuation, and converting
upper case to lower case

~ Base case: a string of length 0 or 1s a palindrome
~ Recursive case:
« 1ffirst character matches last character, then is a
palindrome f middle section is a palindrome

Data-driven interaction techniques for improving navigation of educational videos.
Juho Kim, Philip J. Guo, Carrie J. Cai, Shang-Wen (Daniel) Li, Krzysztof Z. Gajos, Robert C. Miller.

UIST 2014.



Video player coordinates learners to
generate a video outline

System coordinates
learner tasks for a

Learners are prompted to ¢ | summary

‘ summarize video sections.

Ul presents a video outline.

Edit Delete



Video player coordinates learners to
generate a video outline

crowdy

HTML5 and CSS3 Beginner Tutorial 19 - Div and Span

>>

Wiki Video Outline Print
Edit Delete

1. Create a div element using

2. Below the sp. ] using <sg

3.Spanand d ents were designed to be us vith CSS
4. Div and span elements don't really make visual changes

unless you use CSS to style them

Edit Delete

5. Open a div tag
6. Within the div tag, create an <h2> element
7. Beneath the <h2>, create a paragraph with some text

Edit Delete
8. Put a span tag around two words in the text
9. Give one of the span tags class="brown_text"
10. Set the other span tag to have class="red_text
11. View the page in firefox to see the changes
Edit Delete

12. You can't see the div or span tags yet because we haven't
styled them

13. Go to your css file and create a div { } statement

14. Set background-color:yellow

15. Set border: 1px solid red

Edit Delete

By: Quentin Watt

HTMLS5 and CSS3 Beginner Tutorial 19 - Div and Span

File Edt Search View Encoding Language Settings
IR 0 o & s L
=1 indexhtmi | \

SIDOCTYPE htmly

itle> div and span </title

ak rel="stylesheet

n2> The fox

brown_text">brown</span

P> The quick ESPER class

Macro Run Plugins Window ?

="red text"jredS/SPENS fox jumped over the lazy <

dog's back. </p>

About Help

span class=

Hyper Text Markup Language file

length: 416 lines: 15

In:12 Col:48 Sel:0

Dos\Windows

ANSl as UTF-8 INS

0 @ B

Learnersourcing Subgoal Labels for How-to Videos.
Sarah Weir, Juho Kim, Krzysztof Z. Gajos, & Robert C. Miller.

CSCW 2015.



Generating section summary in video

* Requires domain experts and knowledge
extraction experts to work together. [Catrambone, 2011]

* Insight: the summarization activity is
a good learning exercise!

Input Video + Steps Workflow Output Subgoals

Stage 1: Subgoal Generation Stage 3: Subgoal Proofreading

ﬁ What was the overall goal of the video section you just Which of the following best describes the video section Does the below statement (submitted by other users)
watched? you just watched? accurately summarize the steps?
ke 6 bomer saser
- \ ‘.
Stage 2: Subgoal Evaluation

» Crowd workflow for complex tasks

Soylent uist 2010, CrowdForge (uist 2011],
PlateMate (uist 2011}, Turkomatic (cscw 20121, Foundry uist 2014




CrOWdy About Help

Interactive, Collaborative, Crowd-powered
Video Learning

Which subject are you interested in learning?

ddill />

Statistics Web Programming

{ Choose from the how-to videos below }

As you watch the videos, we'll periodically check in and ask what you're
learning. It's an experiment to help you learn better from videos.

{ Featured videos }

Introduction to Making Divs Side by Introduction to
styling with CSS Side using CSS Selectors
By: BeginnerTutsdotcom By: | Teach Stuff By: thenewboston
I I I
——
] ] ]



Crowdy: live deployment

« ~50 web programming + statistics videos
* Apr 2014 ~ Jun 2014, Jan 2015~

» ~1000 participating users (out of ~2,500 visitors)



Two types of learnersourcing

Passive Active
QY
23
track what ask learners to

learners are doing engage in activities



Designing learnersourcing activities

Engaging & pedagogically meaningful tasks,
while byproducts make useful information

* Summarize, Compare, Inspect [Crowdy]
« “Recordyour own explanation.” [riMEs]

* “Where is this lecture most confusing ?Why?"
[Mudslide]



RIMES: Interactive exercises
embedded into lecture videos

Recording... 0:18

Instruction: Look over the following sentences. Then, record
yourself as you identify the subject and the verb of each sentence.
Circle the subject in green and circle the verb in red.

Recording imit: 30 seconds

Inking

for food.

. - - pver the garbage to look
2. Rummaging through the trash, Barney, who's been friends

0 !m . M wilth v dan faviinnve bniind tbhia nenntvast ol all bossntbeo. an

RIMES: Embedding Interactive Multimedia Exercises in Lecture Videos.

Juho Kim, Elena L. Glassman, Andrés Monroy-Hernandez, Meredith Ringel Morris.
CHI 2015.



Gallery of submitted responses
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RIMES: Embedding Interactive Multimedia Exercises in Lecture Videos.

Juho Kim, Elena L. Glassman, Andrés Monroy-Hernandez, Meredith Ringel Morris.
CHI 2015.



Mudslide: Spatially anchored
confusion via learnersourcing

: : -
» Energy due to motion * Energy due to motion
 KE {2 Unit - x,
+ KE = kinetic energy " J = Joule « KE = Kinetic energy

* M = mass kg * m = mass "' /
— —

; , | -' ’ ‘

» v = velocity m/sec » v = velocity T .

Mudslide: A Spatially Anchored Census of Student Confusion for Online Lecture Videos.

Elena L. Glassman, Juho Kim, Andrés Monroy-Hernandez, Meredith Ringel Morris.
Best of CHI Honorable Mention. CHI 2015.



Learnersourcing applications for

before transition

after transition

educational videos

Recursion on Strings Q

Sonawdowesover?
West ot ting o st characers
Wetlookto thatina second
And soig krecurshely s aculy prcy ey
. ) 11 haveasng thats ither ofengih zeroor
How to solve this recursively? oflength one, it
alicrome.

Solengihonsis kst ne characr
« First, convert the string to just characters, by

stripping out punctuation, and converting e oo oo

upper case to lower case o rstandlatcharace are thesame, en
* Then they satisfy the condition.

Otherwise, 0 salve this, what I'm going o do's
take the sting and ask

And e me thensimplylook t the remaining
~ Base case: a string of length 0 or 1is a palindrome Sring, trowing away the

frstand st characte, and askis thata
paindrome.
Wonderfl
There's that recursive propery agan.

Recording... 0:18

Instruction: Look over the following sentences. Then, record
yourself as you identify the subject and the verb of each sentence.
Circle the subject in green and circle the verb in red.

Recording imit: 30 seconds

Il can breakit down nto thatproblem, 'm set

Sol couldwrite code to dothat.

Justto give youthe example again, this says F'm
§0Ing o take something
Tk “Able was | were | saw Elba* and reduce it o

fretomied Inking

characters withou the spaces or any punctuation.

[4:06-4:25] You warched this Andthen to test whether thatsring s 3 1
segme palincrome, tha's the same as . . -

O Erase @ Reset

pver the garbage to look

for food.

Other leamners rewatched ths part. Other leamers rewatched this part.

2. Rummaging through the trash, Barney, who's been friends
with mv doe for vears, found the greatest of all treats: an

visual
transition

Interaction Peaks [L@S 2014]

LectureScape [UIST 2014] RIMES [CHI 2015]

Photoshop: Vintage Effect

About  Help

HTMLS5 and CSS3 Beginner Tutorial 19 - Div and Span

By: Quentin Watt

Wiki Video Outline

se €SS to stylet

Demonstrate how to use a Edit Delete
<div>tag

5.0penadivtag
6. Within the div tag, create an <h2> element

7. Beneath the <h2>, create  paragraph with some text

n o0
— Demonstrate it elete
how o use a kDo *m = mass
Laye > New Adusiment Ly Fiter> P> Nosa> <span> tag
Gradient Map | Convert for Smart F Add Noise ol 3o o SO o [T S e
Laver > Now Adiystment Laver > or > Now Adjustment Layer > Layer > New Adjustrf Fite r 9. Give one of the span tags clas:
. >> 10, the other span tag {0 have clas 3
Color Balance arves Levels Lens Correction s e e TR s the sve m“y
n 0:3c CHEE Ty mn

NIy ] S o2 Edt Delete

12.You can'tsee the div or span tags yet because we haven't

iv{} statement [

15. Set border: 1pxsolid red

Styling span tags using classes IR

Crowdy [CSCW 2015] Mudslide [CHI 2015]



Learnersourcing design principles

Learnersourcing vs Crowdsourcing

« pedagogically meaningful task
vs. simple and concrete task

* incentive design + minimal distraction
vs. quality control

* learning + data collection
vs. data collection

e overall contribution visible
vs. microscopic, focused task

e cost: learners’'time & effort
VS. COSt: money



Learnersourcing requires
a multi-disciplinary approach

Crowdsourcing techniques
— Quality control, Task design, Large-scale input mgmt

Social computing
— Incentive design, Sense of community among learners

Ul design
— Data-driven, Dynamic interaction techniques

Video content analysis
— Computer vision, Natural language processing

Learning science
— Pedagogically useful activity, Theoretical background



Let's think about...

» Beyond video learning

* How can we capture and understand
richer learning interactions?

— peer learning, creative process

« Completely learnersourced courses



