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Hatch, Match and Dispatch:

Examining the relationship between student intent,
expectations, behaviours and outcomes in six Coursera
MOOQOC s at the University of Toronto
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Research Objectives

In the context of 6 University of Toronto MOQCs,
we examined:

Student intentions, goals and motivation (Hatch)
and their relationship (Match) to student

behaviour and student performance based on
formative and summative assessment (Dispatch)

| Open UToronto



Research Design

Multiple case study of six MOOCs:
e Aboriginal Worldviews and Education

* Introduction to Psychology
e Learn to Program: The Fundamentals

e Learn to Program: Crafting Quality Code
e The Social Context of Mental Health and Illiness
e Statistics: Making Sense of Data

| Open UToronto



Research Design

Multiple case study of six MOOCs:

e Aboriginal Worldviews and Education

* Introduction to Psychology

e Learn to Program: The Fundamentals

e Learn to Program: Crafting Quality Code

 The Social Context of Mental Health and Iliness
e Statistics: Making Sense of Data
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Data Sources

1. Entry Survey (demographic info, motivation,
expected engagement)

Student behaviour data (clickstream data)
Outcome data (quiz scores, final grades)

Exit survey

A T

Instructor interviews
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Data Sources

1. Entry Survey (demographic info, motivation,
expected engagement)

2. Student behavior data (clickstream data)
3. Outcome data (quiz scores, final grades)
4. Exit survey

5. Instructor interviews
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Data Analysis

Part I: Entry survey (n=70,418 for all MOOQOCs)

Principal component analysis (PCA) of surveys to
reduce complexity of categorization.

Two axes: “betterment” and “enjoyment”

Part Il: Clickstream data (n=16,900,926 events for
Introductory Psychology only)

Sequential pattern mining

Part Ill: Comparing frequent patterns from Part
based on classification from Part |

| Open UToronto



Data Analysis Part la:
Entry Surveys

This survey is intended for learners using this course as an “archived”MOOC. We consider an “archived” MOOC
to be a course in which course materials are available, but for which deadlines have passed. The alternative is
a “live” MOOC for which the due dates are upcoming. Your feedback will help us understand how our MOOCs
can be better designed to meet the diverse needs and interests of our learners.

1. Which of the following descriptions best characterizes you?

I:l Student

D Professional

D Researcher

D Academic / Professor
D Computer Engineering
D Lifelong Learner

D None of the above

2. Why did you enroll in this course? For each reason below, please rate on the scale of not
at all important to very important.

Strongly Disagree | Disagree | Neutral | Agree | Strongly Agree

The subject is relevant to my academic
field of study

This class teaches skills that will help
my job/career

[ want to earn some sort of credential
that I can use to enhance my CV /
resume

Because this course is offered by a
prestigious university

[ think taking this course will be fun
and enjoyable

| Open UToronto | Problemshift Inc.



Data Analysis Part Ib: Principal
Components Analysis of Survey Data

## PC1
## aca 0.4782
## job 0.5187

PC2
-0.3096
-0.2458

PC3
0.4917
0.3214

## cv 0.5273
## uni 0.4714

## fun 0.0447

0.1293
0.3607 -
0.8348

-0.4000

0.4558
0.5359

PC4
-0.53174
0.48693
0.45436
-0.51393
0.09786

PC5

-0.38852
0.57459
-0.58206
0.41923
-0.06596

2. Why did you enroll in this course? For each reason below, please rate on the scale of not
at all important to very important.

Strongly Disagree

Disa,

gree

Ne

utr

al

Agree

Strongly Agree

The subject is relevant to my academic
field of study

This class teaches skills that will help
my job/career

[ want to earn some sort of credential
that I can use to enhance my CV /
resume

Because this course is offered by a
prestigious university

[ think taking this course will be fun
and enjoyable

| Open UToronto
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Data Analysis Part Ic: PCA continued

~+ Lilelong Leammer =+ Siudem = Prolessiomal —* Academic/Prolessor - Researcher = Nore of the &

00~

PC2 (22.5% explained var.)

(SR

2 0
PC1 (45.2% explained var.)
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Data Analysis Part Ic: PCA continued

Lielong Leamer ~+ Siuder ~* Prolessiomal —* Academic/Prolessor —+ Reseamher = Nore of 1he &

PC2 (22.5% explained var.)

4 & 0
PC1 (45.2% explained var.)

| Open UToronto



Data Analysis Part Ic: PCA continued

Lielong Leamer ~+ Siuder ~* Prolessiomal —* Academic/Prolessor —+ Reseamher = Nore of 1he &

“Enjoyment”

PC2 (22.5% explained var.)

.F’C1 (45.2% explained var.)
“Betterment”

| Open UToronto



Data Analysis Part lla: Clickstream Data

3 Clickstream data export

The clickstream data are given as a single gzipped text file. The text file contains a listing of clickstream
events, one per line. Each entry consists of a single JSON-serialized object with the following fields:

key: a string describing a particular kind of event I nfo fro m CO u rse ra

value: a string containing metadata for the event

username: anonymized user |D (anon_user_id; missing if individual not logged in)

timestamp: POSIX timestamp indicating when event occurred

page_url: the webpage associated with an event

client: a keyword describing the context of an event

session: browser session cookie

language: the client browser's language preference

from: the referer URL This iS What CIiCkStream
user_ip: IP address of user data IOOkS Iike

e user_agent: browser user agent string

In general, the export contains two types of events: video-related events and page view events. In both
cases, the value field itself is a JSON-serialized object that contains metadata associated with the event.
For example, for video events, the value field contains information about the specific type of action
taken (e.g., play, pause, seek) and current video settings (e.g., current playback speed).

{"key": "pageview","value": "{}","username": "e2bbB8a569a2f7fee440e9747b2d6631db4%af802", "timestamp": 1377380881722,"page_url": "https://class.coursera.org/in
tropsych-001/lecture/view?lecture_id=5","client": "spark","session": "5938170350-1374957666948"," lanqguage": "en-US,en;q=0.8","from": "https://class.coursera.
org/intropsych-801/lecture/view?lecture_id=5","user_ip": "5.82.190.197","user_agent": "Mozilla/5.0 (Windows NT 6.1) AppleWebKit/537.36 (KHTML, like Gecko) Ch
rome/29.0.1547.57 Safari/537.36", "12": ["{\"height\":600,\"width\":1024}"], "13": [@], "14": ["https://www.coursera.org/course/intropsych"]}

{"key": "user.video.lecture.action","value": "{\"currentTime\":0,\"playbackRate\":1,\"paused\":false,\"error\":null,\"networkState\":3,\"readyState\":0,\"eve
ntTimestamp\":1377380888225,\"initTimestamp\":1377380888186,\"type\":\"play\",\"prevTime\":0}","username": "e2bbB8a569a2f7fee440e9747b2d6631db4%af802","timest
amp": 1377380883017,"page_url": "https://class.coursera.org/intropsych-001/lecture/view?lecture_id=5","client": "spark","session": "5938170350-1374957666948"
,'"language": "en-US,en;q=0.8","from": "https://class.coursera.org/intropsych-001/lecture/5","user_ip": "5.82.190.197","user_agent": "Mozilla/5.0 (Windows NT

6.1) AppleWebKit/537.36 (KHTML, like Gecko) Chrome/29.0.1547.57 Safari/537.36", "12": ["{\"height\":600,\"width\":1024}"], "13": [@], "14": ["https://www.cou
rsera.org/course/intropsych"]}

{"key": "pageview","value": "{}","username": "87cd7dec5a9ff4b9f4e1904bbc44552c1f5c5ble"," " timestamp": 1377380989756, "page_url": "https://class.coursera.org/in
tropsych-001/lecture/view?lecture_id=19","client": "spark","session": "7746927522-1376902134923","language": "da-dk","from": "https://class.coursera.org/intr
opsych-801/lecture/19","user_ip": "95.166.8.167","user_agent": "Mozilla/5.@ (iPad; CPU 0S 6_1_3 like Mac 0S X) AppleWebKit/536.26 (KHTML, like Gecko) Version
/6.0 Mobile/10B329 Safari/8536.25", "12": ["{\"height\":1024,\"width\":768}"], "13": [0]}

{"key": "pageview","value": "{}","username": "87cd7dec5a9ff4b9f4e1904bbc44552c1f5c5ble"," " timestamp": 1377380989764, "page_url": "https://class.coursera.org/in
tropsych-001/lecture/view?lecture_id=19","client": "spark","session": "7746927522-1376902134923","language": "da-dk","from": "https://class.coursera.org/intr
opsych-801/lecture/view?lecture_id=19","user_ip": "95.166.8.167","user_agent": "Mozilla/5.@ (iPad; CPU 0S 6_1_3 like Mac 0S X) AppleWebKit/536.26 (KHTML, lik
e Gecko) Version/6.0 Mobile/10B329 Safari/8536.25", "12": ["{\"height\":1024,\"width\":768}"], "13": [0]}

| Open UToronto



Data Analysis Part llb: Clickstream Data
Wrangling Workflow

{"key": "pageview","value": "{}",
tropsych- 001/lecture/v1ew7lecture
org/intropsych-801/lecture/view?le
rome/29.0.1547.57 Safari/537.36", "
{"key": "user.video.lecture.action","value":
ntTimestamp\":1377380888225,\"initTimestam
amp": 1377380883017, "page_url": "
,"language": "en-US,en;q=0.8","
6.1) AppleWebKit/537.36 (KHTML, like
rsera.org/course/intropsych"]}
{"key": "pageview","value": "{}","us
tropsych-001/lecture/view?lecture_.
opsych-001/lecture/19","user_.
/6.0 Moblle/108329 Safar1/853
{"key": "pageview","value"
tropsych-001/lecture/view?lecture_
opsych-001/lecture/view?lecture_id=19"

username

:1377380888186

“spark”,

1368679633700
1368679636923
1368679683200
1368679683905
{"currentTime":0,"

4. 804,167
transactions

58,691
sequences

| Open UToronto

ebeBaSGBaZf7fee44699747h26663ldb493f502

,\"width\":1024}"], "13"
{\ currentTime\":0,\" playbackRate\ 1 A" paused
o L\

"tinestamp": 1377380881722,"page_url": "https://class.coursera.org/in
5938170350 1374957566948 “"language": "en-US,en;q=0.8","from": "https://class.coursera
J"user_ agent Mozll\a/S © (Windows NT 6.1) AppleWebKit/537.36 (KHTML, like Gecko) Ch
[01 "14": ["https://www.coursera.org/course/intropsych"1}
false,\"error\":null,\"networkState\":3,\" readyState\":0,\"eve
: “ebe8a569a2f7fee44ve9747b2666316049af562”,"tlmest

‘pla revTime\":0}" "

"spark "session": "5938170350-1374957666948"
197 "user. agent “Mozilla/5.0 (Windows NT
1024} 1, "13: [B] , "14": ["https://www.cou

56,"page_url": "https://class.coursera.org/in
-dk","from": "https://class.coursera.org/intr

T THOZ111a/5-0 (1ra
height\" 1024 \"width\":768}"], "13"
7 d7uec5a9ff4b9f4e1904bnc44552c1f5c5n1e'
sessxon
. “user_agent"

" [“{\ height\":1024, \ "width\":768}"], "13"

00037b2d03e0@700950055ec0268bT62341c93491
00037b20d03e@700950055ecP268bT62341c93491

6_1_3 Like
[M)

ac ppleWebKit/536.26 (KHTML, like Gecko) Version

“timestanp": 1377380989764, “page url": "https://class.coursera.org/in
"7746927522-1376902134823", "Language": "da=ck","fron": "https://class.coursera.org/intr
"Mozilla/5.0 (LPad CPU 05 613 Uike Mac 05 X) AppleWebKit/536.26 (KHTML, lik
o]}

180750175-1368679630336 pageview
180750175-1368679630336 pageview
6 pageview
user.video.lecture.action

2. Cleaned Clickstream

https://class.coursera.org/intropsych-001/class/index
https://class.coursera.org/intropsych-001/lecture/index {}
https://class.coursera.org/intropsych-001/lecture/view?lecture_id=45

Hadoop & Hive

{}
{

https://class.coursera.org/intropsych-001/lecture/view?lecture_id=45

Python

0001b4ecd4595d7f2c9611327e65c33cdabdd@lc
0001b4ecd4595d7f2c9611327e65¢c33cdabdd@lc
0001b4ecd4595d7f2c9611327e65c33cdabdd@lc
0001b4ecd4595d7f2c9611327e65c33cdabdd@lc
0001b4ecd4595d7f2c9611327e65c33cdabdd@lc
0001b4ecd4595 pbdd@1c
0001b4ecd4595 “ ” nbdd@1c
0001b4ecd4595 3 BUCketS pbdd@1c
0001b4ecd4595d7f2c9611327e65c33cdabdd@lc
0001b4ecd4595d7f2c9611327e65c33cdabdd@lc
0001b4ecd4595d7f2c9611327e65c33cdabdd@lc

1367975197
1367975227
1367975231
1367975958
1367976244
1368481221
1367883156
1367883164
1367883261
1367883269
1367883458

class/index

lecture/index
lecture/view?lecture_id=3
lecture/view?lecture_id=5
lecture/index

class/index

class/index
wiki/view?page=ToDoThisWeek
quiz/index?quiz_type=survey
quiz/attempt?quiz_id=7
quiz/feedback?submission_id=15652
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Data Analysis Part llc: Clickstream Analysis
(Sequential Pattern Mining)

Console ~/ = ¥
Console ~,

Restarting R session... > as(iplplifs,"data.frame")

Loading required package: arulesSequences sequence SUPDOF‘t

Loading required package: arules 1 <{class/index}> ©.9950678
kisading: s et mpetege ke 3 <{forum/index}> ©.6874229
IO 2 j ...we extract <{forum/1ist?forum_id=2}> @.7774353
Attaching package: ‘arules’ 4 <{lecture/39}> 0.5425401
- 4 3 1 <{lecture/index}> 0.9543773
The following ob " ked from ‘package:base’:
s ediei b i G b L 6 freq Uently occurring <{lecture/view?lecture_id=3}> 0.7953144
#in%, write 7 <{lecture/view?lecture_id=37}> 0.5012330
+ 1oad("~/.RData" 8 se q uences <{lecture/view?lecture_id=39}> ©.6337855
> summary(iplplfs) {lecture/view?lecture_id=47}> 0.5400740
set.of-60 sequencesiwith 10 <{lecture/view?lecture_id=5}> 0.6972873
most frequent items: 11 <{lecture/view?lecture_id=7}> ©0.5838471
quiz/attemptquiz_id=7 wiki/views . ( ’ 12 <{lecture/view?lecture_id=9}> 0.5246609
16 - L
lecture/view?lecture_id=3 U Sin g th e aru I e SS e q uences 13 <{quiz/attempt?quiz_id=49}> ©.5505549
8 . . 14 <{quiz/attempt?quiz_id=51}> ©.6602959
most frequent elements: pa Ckage I n R, Wh |Ch 15 <{quiz/attempt?quiz_id=55}> 0.6732429
{quiz/attempt?quiz_id=7} {wiki/vi I k 16 <{quiz/attempt?quiz_id=7}> ©.9938348
.16 1 1 ( ) 17 <{quiz/index?quiz_type=survey}> 0.8378545
sy ] IMplements Zaki 2001)... v Andedqutz Lype-survel> 9.8578545
) o 19 <{wiki/view?page=AnsweringQuestions}> ©.6171393
2}‘;’:2"‘ (sequence) :size:distribution: 20 <{wiki/view?page=courselogistics}> ©.5110974
12 3 21 <{wiki/view?page=DigitalLabCoat}> ©.7435265
2435 1 22 <{wiki/view?page=mTuner}> ©.6288533
Fep o 23 <{wiki/view?page=pScholar}> ©.5579531
sequence length distribution: .
tengehs M. J. Zaki. (200 ]_) . SPADE: An 24 . <{wiki/vien?page=ToDoThiseek}> 0.9654747
5PEE 25 <{class/index}, {wiki/view?page=ToDoThisWeek}> ©.5086313
1 ~1 1 H 26 <{forum/list?forum_id=2}, {wiki/view?page=ToDoThisWeek}> ©.6183724
Summary °itq“°m>‘ Measupes: EfﬁC| e nt Algo rlth m fo r M l n I ng 27 <{lecture/view?lecture_id=3}, {wiki/view?page=ToDoThisWeek}> ©.5955610
Suppo! . s . sp.s s s
; : 28 <{quiz/attempt?quiz_id=7},{wiki/view?page=ToDoThisWeek}> ©.8249075
Min. 10.5012
ist Qu.:0.5398 F re q U e nt Se q U e n Ce S . 29 <{quiz/index?quiz_type=survey}, {wiki/view?page=ToDoThisWeek}> ©.6048089
e . . 30 <{wiki/view?page=ToDoThisWeek}, {wiki/view?page=ToDoThisWeek}> ©.5209618
3rd Qu.:0.65%4 M acC h ine Lea rni ng J ourna |’ 42’ 31 <{quiz/attempt?quiz_id=7}, {wiki/view?page=mTuner}> ©.5425401
Max.  :0.9951 32 <{forum/1ist?forum_id=2}, {wiki/view?page=DigitallLabCoat}> ©.5104803
iining 1ifo: 3 1_60 33 <{lecture/view?lecture_id=3}, {wiki/view?page=DigitalLabCoat}> ©.5030826
data ntransactions nsequences suppo ° 34 <{quiz/attempt?quiz_id=7}, {wiki/view?page=DigitallLabCoat}> ©.6578298
:"1"1 293968 bt @ 35 <{quiz/attempt?quiz_id=7}, {wiki/view?page=AnsweringQuestions}> ©.5314427
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Early Results

Sequence

<{class/index},{class/index}>
<{class/index},{lecture/index}>

We com pare <{class/index,{wiki/view?page=ToDoThisWeek}>
different
categories, lecturfindo ss/indest
similar to
approach
taken by
Sabourin,
Mott &
Lester, 2013 quiz/attempt?quiz_id=55},lecture/index}>

<{quiz/attempt?quiz_id=7},{class/index}> |

<{forum/list?forum_id=2},{class/index}>
<{forum/list?forum_id=2},{lecture/index}>
<{forum/list?forum_id=2},{quiz/index?quiz_type=survey}>
<{forum/list?forum_id=2},{wiki/view?page=DigitalLabCoat}>
<{forum/list?forum_id=2},{wiki/view?page=ToDoThisWeek}>

<{lecturefindex},{lecture/index}>
<{lecture/view?lecture_id=3},{class/index}>
<{lecture/view?lecture_id=3},{lecture/index}>
d=3},{lecture/view?lecture_id=5},{lecture/view?lecture_id=7}>
<{lecture/view?lecture_id=3},{lecture/view?lecture_id=5}>
<{lecture/view?lecture_id=3},{lecture/view?lecture_id=7}>
<{lecture/view?lecture_id=3},{lecture/view?lecture_id=9}>
{lecture/view?lecture_id=3},{wiki/view?page=DigitalLabCoat}>
lecture/view?lecture_id=3},{wiki/view?page=ToDoThisWeek}>
<{lecture/view?lecture_id=5},{class/index}>
<{lecture/view?lecture_id=5},{lecture/index}>
<{lecture/view?lecture_id=5},{lecture/view?lecture_id=7}>
<{lecture/view?lecture_id=5},{lecture/view?lecture_id=9}>
lecture/view?lecture_id=5},{wiki/view?page=ToDoThisWeek}>
<{lecture/view?lecture_id=7},{lecture/view?lecture_id=9}>
<{quiz/attempt?quiz_id=51},{lecture/index}>

<{quiz/attempt?quiz_id=7} {forum/index}>

<{quiz/attempt?quiz_id=7} {lecture/view?lecture_id=3}>
<{quiz/attempt?quiz_id=7} {lecture/view?lecture_id=39}>
<{quiz/attempt?quiz_id=7} {lecture/view?lecture_id=5}>
<{quiz/attempt?quiz_id=7},{lecture/view?lecture_id=7}>
<{quiz/attempt?quiz_id=7},{quiz/attempt?quiz_id=49}>
<{quiz/attempt?quiz_id=7},{quiz/attempt?quiz_id=51}>
<{quiz/attempt?quiz_id=7},{quiz/attempt?quiz_id=55}>
<{quiz/attempt?quiz_id=7},{quiz/index?quiz_type=survey}>
<{quiz/attempt?quiz_id=7},{quiz/start?quiz_id=49}>
<{quiz/attempt?quiz_id=7},{wiki/view?page=AnsweringQuestions}>
<{quiz/attempt?quiz_id=7},{wiki/view?page=DigitalLabCoat}>
<{quiz/attempt?quiz_id=7} {wiki/view?page=mTuner}>
<{quiz/attempt?quiz_id=7},{wiki/view?page=ToDoThisWeek},{lecture/index}>

<{quiz/attempt?quiz_id=7},{wiki/view?page=ToDoThisWeek}> |82

<{quiz/index?quiz_type=survey},{class/index}>
<{quiz/index?quiz_type=survey}{lecture/index}>
<{quiz/index?quiz_type=survey},{quiz/attempt?quiz_id=7}>
<{quiz/index?quiz_type=survey},{wiki/view?page=ToDoThisWeek}>
<{quiz/start?quiz_id=49} {quiz/attempt?quiz_id=49}>
<{wiki/view?page=ToDoThisWeek},{class/index}>
<{wiki/view?page=ToDoThisWeek},{lecture/index}>
<{wiki/view?page=ToDoThisWeek},{wiki/view?page=ToDoThisWeek}>

| Open UToronto

Partition
BE Be
51% 53%
54% 55%
51%
60% 52%
66% 57%
54%
51%
62% 55%

[

9% 56%
60% 58%

62% 61%
53% 53%

g

60% 56%

54% 51%

be

54%
57%
53%
51%
56%

52%
51%
52%
59%
61%
54%
65%

51%
50%
58%
52%
53%

51%

Spread
bE
52% 3%
57% 3%
55% 4%
I
55%
0%
0%
0%
0%
4%
3%
0%
59% 6%
52% 5%
0%
0%
52% N7
52%

§§§§§§§§i§

79% 78% 80% 75% 5%

58% 61%
<{quiz/attempt?quiz_id=7},{lecture/index}> | /

58% 60% 61% 55% 6%

55% 53%
55% 57%

54% 55%
59% 57%
52% 51%

56%
58%
52%
52%
62%
63%
61%
53%
55%

3%
s2% 6%
0%
0%
s8% 4%
57% 6%
58% 3%
2%
3%
2%
4%
5%
6%
%
52% 0%
57% 4%
0%
53% 4%
60% 5%
53% 3%

“Enjoyment”

PC2 (22 5% explained var )

PC1 (45.2% explained var)

“Betterment”

Comparing the prevalence of
frequently occurring
sequences across the four
partitions (BE, Be, bE, and be),
we see that “be” shows more
“return to outline” behaviours
and less engagement with
forums.




Number of Cases in Each Partition

Number of Cases in Each Partition

Oufcomie Intent Aboriginal Intro Intro Mental Mental Programming
Betterment | Enjoyment Education Psych Stats Health 1 Health 2 2
Certificate High High 283 332 227 290 182 634
No Certificate High High 27 1400 1458 54 881 861
Certificate High Low 234 234 642 317 206 624
No Certificate High Low 25 951 3821 38 1058 1221
Certificate Low High 328 973 155 162 120 353
No Certificate Low High 36 3702 1008 47 990 441
Certificate Low Low 215 533 642 106 121 438
No Certificate Low Low 49 2350 4777 44 906 736

| Open UToronto




Most Frequent Sequences

e Certificate

e Common: {wiki/view}H{lecture/view}H{short-event}
{class/index}

e Exclusive to Low Betterment, Low Enjoyment:
{lecture/view, out-of-sequence}{lecture/index}

e No-Certificate

e Common: {class/index}{lecture/index}{quiz/
attemptHlecture/view}

e Exclusive to High Betterment, High Enjoyment:
{wiki/view}

| Open UToronto



Di’ci Wrangling and Analysis:
ook Behind the S |
Stian Haklev o

0 .
pen UToronto Institutional Researcher

&l Enc ~
Student Answers Workspace = History Git
pEReREREE
2 B8 _#»Import Dataset~

[13437] Peter Johnsen Data
Q-0 [01] Wed 27 Mar 2013 4:51 PM utC M%_l.% Yes, 1've already learned a activities 31819 obs. of 2 variables
1ot and feel like it was a good use of my time even if I go no further 5
@1 [01] Wed 27 Mar 2013 4251 PM UTC +0000 1.00 No courses 5 obs. of 4 vartables
Q-2 [o1l Wed 27 Mar 2013 4:51 PM uTl 0.00 T | db 48837 obs. of 15 variables

Mar 2013 4:51 P AT 0.00 5|11413151 dbgen 45444 obs. of 15 variables
s *% %% Mar 2013 4:51 PM UT 0.00 -
Q-3 [01] Wed 27 Mar 2013 4:51 PM UT 0.00 3131313131 ¢ mrg 15162 obs. of 8 variables
Q-4 [01] Wed 27 Mar 2013 4:51 PM UT! 0.00 " speeds 15162 obs. of 7 variables

o 0.00 31313 ; surveyno 6 obs. of 2 varicbles ™
T——
Find View Goto T,
ools

Q-4 [01] wed 27 Mar 2013 4:51 uT 00 !
I values
Project  Wing_

K /Users/Stian/Rpackages/"

[55552] Nica Ma
Q-0 [01] Wed 27 Mar 2013 4:27 PM UTC +0000 1.00 Yes: 1've already learned a R_LIBS
1ot and feel like it was 2 good use of my time even if I go no further a aol1A1
Q-1 [01] Wed 27 Mar 2013 4:27 PM UTC +0000 1.00 No ;
Q-2 [01] Wed 27 Mar 2013 4:27 PM UTC +0000 0.00 | Files Plots Packages Help = reportRmg s
27 Mar 2013 4:27 0.00 531211131 | L & | & Zoom & exports | @ J Clear All %
, Mar 2013 4:27 : iovanti s 8837 observau ~G
0-3 [01] Wed 27 Mar 2013 4:27 00 5131313131 J Credential is useful formy cv oy Y. Why.anici 0ns 0f 15 variables
Q-4 [01] Wed 27 Mar 2013 4:27 i — skills.help,job, wi;
Q-4 [01] Wed 27 Mar 2013 4:27 313131 = ¥ Disagree ]
(L) e :‘" Agree
i e ral Stron,
+0000 1.00 Yes, 1’ve already learned 2 Mgly Disagree ch:;y Agree
ime even if I go no further 3 ral Neut
-1 [01] Tue 30 Apr 2013 Yes f Asla =5 . ral
-2 [01] Tue 30 Apr 2013 5:19 +0000 0.00 ) o eutral
5 [a1] Tue 30 Apr 2013 5:10 AM UTC +0000 0.00 4121213131 i Y Disagree Strongly agree
D013 5:19 AM UTC +0000 0.00 Almirele & Neutral
Q-3 oi1 Tuesv 13 5:19 AM UTC +0000 0.00 4]4121413| 1 Agree Neutral
Q-4 [01] Tue 30 913 5:10 AM UTC +0000 .00 o e "
-4 [01] Tue 30 Apr 2013 5:19 AM UTC +0000 0.00 a)414| h Tr— R
ree
[289487] Peter Nielsbridge Strongly agrea
00 [01] Wed 27 Mar 2013 G247 PM UTC +0000 1.00 Yes: I've already learned 2 i Mok Ao LTl Neutral
eel like it was 2 go! time even if I g0 no further " Strongly agree
Q-1 [01] Wed 27 Mar 2013 PM UT! I : Agree
02 [01] Wed 27 Mar 2013 .00 ‘ S pmens tisagree
Q-2 [01] Wed 27 Mar 2013 6: 2ree Neutra)
Q-3 [01] Wed 27 Mar 2013 6: 50 0 50 Strong]
Q-3 [01] Wed 27 Mar 2013 6 g arcent e Aures
4 [01] Wed 27 Mar 2013 6t I 2 R
,
: e o T ree"
3 a8 e f O
T0 g P, A L o N Neut: r
$credentiq) "Neutral"
1 cv.Why.e
1 s "Agree

oll

"Neutrq1"




Challenges & What We Are Learning

1. Preparing and combining complex data structures
for analysis

2. Managing secure and anonymised access to
multiple research teams/researchers/ethics
agreements

3. Securing enough computing capacity for “big data”
analysis

4. Conducting collaborative research in a
documented, reproducible way



Simple relationships from survey data

Aboriginal Education

Mental Health

Programming 2

Psychology

Statistics

Skills gained will help my job

| | |

T T T
50 0 50

Percent

Strongly.Disagres Il Disagree Bl Neutral Agree B StrenglyAgree Il

17 or under

18-25

26-45

46-65

66 or older

Skills gained will help my job

1 | 1

Percent

Strongly Disagres Ml Disagree B Neutral Agree B Strongly Agree Tl
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Demographic Report on University of Toronto Coursera MOOCs

June 16, 2013

Background

In order to support MOOC-related research and evaluation processes, the Office of Online Learning Strategies is involved in administrating access
to detailed user data sets from Coursera and cleaning it for analysis. The data is being stored centrally and made available for a range of
purposes, including institutional planning processes. It will also be used in a research study among five MOOCs that launched between January
and May 2013. The course instructors are all co-Pls on the ethics proposal, and will share the analytics data. For a full description of activities visit:

Open Utoronto MOOC Research and Evaluation.




Connecting database with other data

e 006 (MySQL 5.5.31-0+wheezy1) mri/sta220/quiz_metadata SSH Connected ¢
7 ——— - 5 —— T —— conso
| ] 2 6G B4 = | 38 =
Select Database Structure | Content | Relations Triggers Table Info Query Table History Users Console
Q Filter Search: | id i) (= e (Q Filter
|| Ng_assessment_overali_evaiuauon_... = = —
[T hg_assessment_peer_grading_meta... id parent_id open_time soft_close_time har_d_close_time maximum_submissions title duration quiz_type proctoring_require:
[Tl hg_assessment_peer_grading_set_m... 1 -1 0 2147483640 2147483640 0 Sample Lecture 0 video 4 none
[Bhg assessment_self_grading_set_m 2 -1 2147483647 2147483647 100 Tutorial Quiz 0 quiz + hone
e hg—assessment.sub;nission :net;data 3 -1 1341338040 1893484860 1893484860 1 Post Course Survey Template 0 quiz 4 none
EHh _assessment_tra'n'n me_tadata 4 -1 1341338040 1893484860 1893484860 1 Original Feedback Survey (Cert Ear... 0 survey 4§ none
’ Ini
A hg- T 3 d 5 -1 1345060237 1345665037 1346874637 100 New Quiz 0 quiz + hone
e e 6 -1 1893484860 1893484860 1 Post Course Survey (Non-certificat... 0 survey 4 none
- il 7 -1 1372651140 1372651140 1 Pre-course survey 0 survey 4 none
‘-I—l kvs_course.assignment.data 8 -1 1893484860 1893484860 1 Post Course Survey (Cert earners) 0 survey * none
[ kvs_course.assignment.submissions 9 =1 1341338040 1893484860 1893484860 1 Post Course Survey (Cert Earners) 0 survey * none
[ kvs_course.forum_readrecord 10 1 0 2147483640 2147483640 0 Sample Lecture 0 video 4 none
[ kvs_course.human_grading 11 2 2147483640 2147483640 100 Tutorial Quiz 0 quiz 4 none
[] kvs_course.internationalization 12 6 1893484860 1893484860 1 Post Course Survey (Non-certificat... 0 survey 4 none
[Dkvs_course.lecture 13 7 0 1372651140 1372651140 1 Pre-course survey 0 survey 4 none
LTJ kvs_course.quiz 14 8 1893484860 1893484860 1 Post Course Survey (Cert earners) 0 survey 4 none
[T late_days_applied 15 -1 1364788860 1363973340 1365182940 100 1 introduction (6:01) 0 video 4 none
mlate_davs_left 16 15 1364788860 1363973340 1365182940 100 1 Introduction (6:01) 0 video 4§ none
[ lecture_metadata 17 -1 1364788861 1364240880 1365450480 100 2 Five Number Summary (8:44) 0 video 4 none
EH lecture submission:metadata 18 17 1364788861 1364240880 1365450480 100 2 Five Number Summary (8:44) 0 video 4 none
EE navbar fist 19 -1 1364788861 1364270445 1365480045 100 R tutorial for 2 Five Number Sum... 0 video 4 none
(i‘!qu metidats 20 19 1364788861 1364270445 1365480045 100 R tutorial for 2 Five Number Sum... 0 video 4 none
T T - tutorial for e Centre o e... video 4 none
U_}qunz T e 21 1 1364788862 1364272431 1365482031 100 R | for 3 The C f Th 0 vid
58] secti-t;ns B 22 21 1364788862 1364272431 1365482031 100 R tutorial for 3 The Centre of The... 0 video 4 none
- tutorial for e Spread of The... video none
B users 23 1 1364788861 1364273360 1365482960 100 R ial for 4 The S d of Th 0 vid ~
tutorial for e Spread of The... video 4 none
EH wiki 24 23 1364788861 1364273360 1365482960 100 R ial for 4 The S d of Th 0 vid -
i Wikpades 25 -1 1364788861 1364274432 1365484032 100 R tutorial for 5 The Shape of The... 0 video + none
ey .
ESwiki_ revisions 26 25 1364788861 1364274432 1365484032 100 R tutorial for 5 The Shape of The... 0 video 4 none
TABLE INFORMATION 27 -1 1364788861 1364275815 1365485415 100 R tutorial for 6 Categorical Variabl... 0 video 4 none
10 created: 18/02/14 28 27 1364788861 1364275815 1365485415 100 R tutorial for 6 Categorical Variabl... 0 video 4 none
@ engine: InnoDB 29 -1 1364788861 1364320883 1365530483 100 Installing R - Mac OSX (2:10) 0 video 4 none
i rows: 220 30 29 1364788861 1364320883 1365530483 100 Installing R - Mac OSX (2:10) 0 video 4 nhone
G size: 48.0 KiB 31 -1 1364788861 1364320995 1365530595 100 Installing R - PC (1:55) 0 video 4 none
. 32 31 1364788861 1364320995 1365530595 100 Installing R - PC (1:55) 0 video 4 none
'O encoding: utf8mb4
pe ; - ee uiz quiz 4 none
i e e metieni 33 1 1364408460 1365618060 100 Week 1 Q 0
n :
& - 34 33 1364408460 1365618060 100 Week 1 Quiz 0 quiz + hone
35 -1 1363806565 1364411365 1365620965 100 0 video § none

+ xS (= I =+ #5  Rows 1 - 100 of 220 from table 4 | B >

|
+
G



grade

Integrated surveys allow us to link
intention and demographics with
outcomes and behaviour

Europs

gender



I P [yl N ote b 00 k UntitledO Last Checkpoint: Jan 14 14:39 (unsaved changes) XConfluence Spaces- People  Create
File Edit View Insert Cell Kemel Help
e Pages / Hatch, Match and Dispatch
© 24 ¥ > H C Code 4 Cell Toolbar: | None & . .
R 3 : Coherence of Research Question and Analysis
@ Added by Hedieh Najafi, last edited by Hedieh Najafi on Jan 09, 2014 (view change)
Analyzu"g the CI|CKIOg N Hedieh's note: Here, | am first creating a map that shows the linkage between research objectives, res
that we would use.
Loading the files
Red font color means questions or things that | will have to double check with team members or my no
In [4]: import pandas as pd
store = pd.BDFStore("/Users/Stian/src/clickpy/mentalhealth 002.h5") Yo «
a
* Research goals from the proposal:
In [5]: store2 = pd.BDFStore("/tmp/mentalhealth_002.h5", complib="zlib", complevel=9) ¢ Research Questions:
« Data Sources fol
Rese
In [6]: db=store['db']
store2['db'] = db T Rese
In [65]: lec5 = db[db.lecture_:id ]
In [66]: lecS5['timestamp'] = pd.to_datetime(lec5.timestamp, un®@ e ® ~/Dropbox/Laurie/Enc - RStudio P
fatatable.Rmd » @7 ti Rmd x @] Rmd » @D ic-report.Rmd x | 3 e=[]| Console /Volumes/HD/Bigstuff/Documents/Enc/ =
In [67): lec5.set_index(pd.DatetimeIndex(lec5.timestamp), inpl VA ? - @ KnitHTML #Run | 5% Chunks~ | + geom_bar(position="fill") +
1~ # Demographic report + geom_bar(dbgen,mapping=aes("All courses",fill=english),position="f ..."
2 ... [TRUNCATED]
3~ ## Preparation, turn off output
- H H 4~ “{r} > Bl mmem e e me e mmme e e e e emeeseeme e e ————
Categorizing video views B . 2
6 opts_chunkSset(warning=F,message=F,error=F,out.width="700px") > dbgen <- db[!is.na(dbSenglish), ]
4 = =y 74
In [68]: lecnorm lec5[lec5.playbackRate 1] 8 > ggplot(data=dbgen,aes(region,fill=english)) +
lecfast = lec5[lec5.playbackRate > 1] 9 Load libraries, set knitr options +  geom_bar(position="fill") +
norm=lecnorm.action.resample("D", how="count") 10~ " {r} +  geom_bar(dbgen,mapping=aes("All regions”,fill=english),position="f .
fast=lecfast.action.resample("D", how="count") 1; ‘{ibrafygggptotg) -.. [TRUNCATED]
o : o - " 1 ibrary(scales
tot=lec5.action.resample("D", how="count") 13 [orer o requLrECHY)
14+ 108 i use,
15
- - 16 Load the data that has been processed with Load-surveys.Rmd te
Video views 17+ -
18 load("~/Dropbox/Laurie//Enc/db.Rdata")
i % ; : 194 =0
This is how we find everyone watching the video by day % el ilvewe o, =
21 Let's see which columns we have to play with e R SalC
2o AN . | R:Group Averages Over Level Combinations of Factors ~
In [69): plot(lec5.action.resample("1D", how="count")) 3:1 £ (Top Level) * R Markdown * :
ave {stats} R Documentation
Environment History Files Plots Packages o |
Out[69]: [<matplotlib.lines.Line2D at 0x11£366490>] = : e la @ . .
Ll bl Coureen C‘“""" — “ Group Averages Over Level Combinations of
ourse was at a prestigious univers
40000 . Factors
e | I | Description
30000 Asia Subsets of x[ ] are averaged, where each subset consist of those observations with the
- - same factorxleveIsA
25000 ustraia
s | o Ussign
20000 | Europe - . ave(x, ..., FUN = mean)
15000 Mot A s [ Arguments
10000 South America = | x  Anumeric.
T - T iables, typically factors, all of the same length as x.
5000 50 0 50 FUN Function to apply for each factor level combination.
Percent
% m ® ® % @ % Valtie

Stongly Dissgree Wl Disagree Neatral Agree Stroagly.Agree

A numaric viantar_cav s of lanath 1anabh vy If il a2 on sfilicenualin



sre/viewslecture_10=19", cllent’: "spark’, 'sesslon’: "4331011420-13/22/4/41357/"," language™: "en-US,en;g=9.5", Trom : "hitps://class.cou

+:Clicklog: big data, making it queryable; s
sincreasing levels of abstraction e,

sorg/mentalhealth-002/1lecture/view?lecture_id=13","client": "spark","session": "6487801913-1372611846611"," language": "en-us","from": "
shttps://class.coursera.org/mentalhealth-002/lecture/view? lecture_id=13","user_ip": "75.140.96.144","user_agent": "Mozilla/5.0 (iPad; C
S§PU 0S 6_1_3 like @éﬂ“: ["{\"height\":1024,

\"width\":768}"1, M
CHERRE timestamr N :true,\"error\":null,\"n

"key": "user.vi
GitwoikState\":Z,\' 'n 2013-06-25 19:17:14.594000 16118 survey/attempt LEL NaN Eause\",\"prevTime\":ZBB.

duration action_val lecture_id_val type_val

$7703552246094}" . " UrarEmm—n _ _ ramPmmmmpre ' https://class.coursera.
sorg/mentalhe; -nf- : "en-au","from": "
Shttos: r7clas 71.000 lecture/view out-of-sequence, seeked, pause Mozilla/5.0 (compat
sible; MSIE 9.38 31.000 lecture/view out-of-sequence

{"key": "usel y\"error\":null,\"n
setworkState\'39 33.000 lecture/view out-of-sequence, pause, short-event " \'prevTime\":642.
$3925170898431 is://class.coursera.
Gg,g,msntglwm 31.000 lecture/view seen-before, seeked, short-event : “en-US,en;q=0.8",
: \(‘mi:\tog;flu 33.000 lecture/view seen-before, short-event 2‘:‘“}..}\.-:223,&:-/-?&3
0, \"width\"::42 31.000 lecture/view seen-before, seeked, pause
Sy Pom 33.000 lecture/view seen-before, pause, short-event ,hagc-brl": —hiibs:
:”ﬁgserigg"g:ju 35.000 lecture/view out-of-sequence, pause, short-event ;}g:;/;g;:gﬁ:lziéﬁz
G{[:{\"height‘45 33.000 lecture/view seen-before, seeked, short-event i

n ll: n n H: " tt :
i ol 35.000 lecture/view seen-before, short-event _137:310508054", "1a
snguage": "es- . quiz_id=146","user_
Gip": "95.16, 77 33.000 lecture/view seen-before, seeked, pause 1. -\ (\ieight\';

768, \"width\": i L (i

{"key": "pageview' EIENC [1 rows x 4 columns] N o | 1603, " _url": "https:
&//class.coursera. E duration action_val lecture_id_val type_val il vLqIWKtTPré63k7vTYqLMcka8
$V535mrwsglotl 21(3 i timestamp N |10 *VilvgelXRItd1pVpyLboNJI8m
§ROMECUQvy j QIVWA2F60ksXGeYl 5913.96-29 19:51:48.975000 169202 human_grading/ NaN Nan 11cn%2BOyCYJ%2FPIt2q8hDRakK7Q7G7bEL6

S rxV%2FiesB6vQxGeU3YGVNIsex . . . . . . 1E%2BssMPikb58NvOSpHTK] 1P1j réc2zwvo
$KprDCj sELM530WzuWDe429k62 Lbpacl06QoFZVF%s2F r5zXxc10fInv9j p20eZg0q lHed0ShS%2Bs xmuFpvyqL6WI81Whk6X7 cRLTp6nEOE%2FENLrNFyPx7IM63MZ4KdVRgHet
$81iqgIvI19wysX46DSgrle7j7WShBsZm624" ,"client": "spark","session": "7814042312-1372629831884","language": "en-US,en;q=0.8","from": "http
§s://www.coursera.org/","user_ip": "24.152.229.234","user_agent": "Mozilla/5.0 (Windows NT 6.1; WOW64) AppleWebKit/537.36 (KHTML, like
s«Gecko) Chrome/27.0.1453.116 Safari/537.36", "12": ["{\"height\":768,\"width\":1366}"], "13": [0]}

{"key": "user.video.lecture.action","value": "{\"currentTime\":357.7353528,\"playbackRate\":1,\"paused\":true,\"error\":null,\"network
¢State\":1,\"readyState\":4,\"eventTimestamp\" :1372629834044,\"initTimestamp\" : 1372626984835, \" type\" :\" pause\",\"prevTime\":357.508206
§9}","username": "0967ed3264df28107090cdB8ad80b176e3ba5a5e7","timestamp": 1372629842192, "page_url": "https://class.coursera.org/mentalhe
salth-002/lecture/view?lecture_id=5","client": "spark","session": "1605085030-1372100726269","language": "en-US","from": "https://class
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sequence hi-hi-cert-sorted hi-hi-nocert-sorted hi-hi-sorted
<{class/index},{wiki/view}> 0.5471698113 0.5565626634 0.5534949234 0. 5024875622
<{class/index},{lecture/view}> 0.5399820305 0.5217012376 0.5276718117 0.5142468471
<{lecturefindex} {lecturel/view}> 0.4941599281 0.4734181628 0.4801924996 0.4825870647
<{class/index},{lecture/view,pause}> 0.4858939802 ).4295799198 0.4479722988 0.4595205789
<{lecturelview},{lecture/view}> 0.4733153639 ).4191214921 0.4368214097 0.4522840344
<{classfindex},{lecture/index},{lecturefview}> 0.4567834681 0.4332403695 0.440929632 0.4364540932
<{lecturelindex} {lecturelview,pause}> 0.4486972147 ).4008192435 0.4164563648 0.4332881049
<{classfindex},{lecture/view,out-of-sequence}> 0.4379155436 0.4102318285 0.4192734315  0.4265038444
<{lecture/view},{lecture/view,pause}> 0.4283917341 0.4147444595
<{lecturelview,pause},{ecture/view}> 0.4273135669 0.4093170511
<{class/index},{lecturelindex} {lecture/view,pause}> 0.4145552561

<{class/index},{lecture/index} {pause}> 0.4145552561

<{lecturefindex},{lecture/view,out-of-sequence}> 0.4041328739 0.4066033469
<{classfindex},{lecture/view,seeked}> 0.4023360288

<{class/index),{lecture/view},{lecture/view}> 0.4016172507

<{lecture/view,out-of-sequence},{lecture/view}>

<{lecture/view},{lecturefview,out-of-sequence}> 1

<{class/index},

hi-lo-cert-sorted hi-lo-nocert-sorted hi-lo-sorted

lo-hi-cert-sorted |o-hi-nocert-sorted lo-hi-sorted

0.5394021739 0.5235693501 0.4948683623

17609 0.48186226¢

20 0.4983886162

17 0.4574199806 0.4700282612
04019808042 0.4434032426

! 0.4361148297
0.4193564381
0.4262977837
0.4156874411

0.5313136151 0.5175934741
0.5223326548 0.5133001064
0.4850317327 0.4793825017
0.4430906478 0.4432062123
0.4161477667 0.423662056

0.44713208 0.4366728267

0.422045264 0.423662056
0.4229732966 0.420208695

sequence lo.lo.cert.sorted lo.lo.nocert.sorted

forum/index

orum/index}, {forum/thread

) <{class/index},{forum/thread

<{class/index}, {forum/index}, {forum/thread
<{forum/thread}, {forum/thread
<{forum/index},{forum/thread}, {forum/thread
<{class/index},{forum/thread}, {forum/thread

, <{forum/thread},{forum/thread},{forum/thread
<{class/index},{forum/index},{forum/thread}, {forum/thread

forum/wndex} }forum/11st
orum/index}, {forum/index

<{wiki/view}, orum/1ndex ,{forum/thread

<{forum/index}, {forum/thread}, { orum/thread}, {forum/thread
<{forum/1ndex} {forum/1ist}, {forum/thread

<{class/index}, {forum/thread}, {?orum/thread forum/thread
E orum/threadi forum/index

<{class/index}, §w1k1/v1ew} forum/1nqex} { orum/thread
class/index}, orum/1ndex}. forum/list

<{class/index} { orum/index}, {forum/index

<{forum/thread}, {forum/thread},{ orum/thread{ { orum/thread
< forum/indexi }forum/1ndex forum/thread

<{forum/index forum/threadi, forum/index

<{class/index}, {forum 1ndexi forum/1ist}, {forum/thread
<{forum/thread}, orum/index},{forum/thread

< lecture/view}, { forum/index}, {forum/thread

<{class/index}, forum/threadi {forum/index

<{forum<1ndex} {forum/thread} {wiki/view
{lecture/view.pause} . {forum/thread

VVVVVVVVVVVVVVVVVVVYVVVYVVVVYVVY

0.

OOOOOOOOOOOOOOOOOOOOOOOOOOO

2618

.2506
.2494
.2288
.2264
.2011
.1932
. 1829
.1820
.1699
.1673
. 1670
. 1649
.1572
1572
.1555
.1549
1537
.1519
.1493
. 1487
.1472
.1422
.1419
. 1402
.1390
.1381
.1378

.18585
.15308
.18696
.13930
.14630
.10864
.12875
.10531
.09776
.10775
.10076
.11264
.08009
.09453
.09309
.09842
.10409
.10009
.09042
.07876
.08054
.08354
.08831
.08087
.08787
.08731
.08509
.08776

=lelelelslelelelelelelelelelele]lolelolslofelelelelele Lol

lo-le-cert-sorted

0.5041224971
0.5197290931
0.4787985866
0.4670200236

0.472614841
0.4331566549
0.4361012956

0.445229682
0.4284452297
0.4260895171

0.4175500589

0.4093050648
0.410188457



Next Steps

e Examine outcome measures
e Repeat with other MOOCs
e Refine feature identification

| Open UToronto



