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How do | get data

into OnTask?




OnTask can (sometimes) get data from...
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traditionally EdTech has focused upon
learning in the confines of systems it

builds. ..



as the sector increasingly seeks to deliver a personal learning experience
we will need to get smarter about data collection and learning analytics




Susie's journey
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Susie's journey
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Problem 1: data interoperability

new data standards have emerged that provide best practice
approaches for unifying data from multiple places and spaces

N
IR

Predctve Algorehms Anaytcs F eedback data Ownershyg Personalzat

but they are incomplete, and most vendors only partially implement them...

https://www.apereo.org/communities/learning-analytics-initiative/learning-analytics-webinar-state-xapi-and-imsglobal



Problem 2: tight couplings between systems

what types of architectures should we be designing for university systems?

OR AP

/ N

' ) o , ) API-based architecture. Systems can be built on top of stable APIs and
Legacy architecture. Point to point integrations mean increased QA . :
. » upgraded/replaced independent of each other with reduced QA effort.

efforts whenever any one system is modified or upgraded.

" https://edutechnica.com/2015/06/09/flipping-the-model-the-campus-api/



Problem 3: LA is not a well defined field!

a wide array of data inputs are used across the sector
non-standard data formats

new algorithms become available all the time

new tools emerge which use different data structures
we often need to send data to a tool that is “just a little bit different”

How can we create and maintain flexible but robust data interfaces that
enable rapid development and expansion of LA capabilities?
(Is an APl flexible enough?)



graphQL ofters a solution!

GraphQL is a query language that enables an abstraction of server-side
API calls under a single neat wrapper, instead of to multiple
endpoints...

= flexible - different applications can access to student data as required

= strongly typed - clearly defines how the client can access the data, so
acts as an intermediate layer between back end complex
infrastructure and front end user interfaces

= extensible — enables ongoing addition of LA services as necessary

= efficient data retrieval - student facing LA applications and
dashboards need to be mobile



the LA-API -

learning analytics integrations
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built by a very small team!

Radhika Vijay Mogarkar

Andrei
Masslenikov

Aliaksei Kuncevic

Sasha Gromov

Abishek
Arunachalam



Example: Masters of Data Science and Innovation
(a diverse cohort — could OnTask give course wide personalised advice?)
= vibrant slack community across cohorts
= wordpress used for some assessments
= 36103: Statistical Thinking for Data Science
= Canvas (quizzes, discussions, other activity)
= trello, GitHub, slack, google...
= |ots of flipped work using DataCamp
= some assessments submitted using wordpress




big problems with understanding
assessable unassessed participation
subjects using Canvas...

.........

N



ETL: Canvas data to users
(via OnTask and Dashboards)




how does the LA-API work?

let users = aalt getvsersiceursebata);

/7get jeat courses that have associated grps ~->discession
let growplata » avait getGrowplatalcowrsedata);

//now ren throegh this 1ist and get details Sased oo grp/id/dic te
et QrowpDiscussion » awalt getGroupliscusslonsigrosplatal;
let subfata » it gerSudbatalcoursedata);

f/ntw ren 10 Qe all sud discussion data and should satch the for

ot sebDiscyussions » it getDiscussionSubtOatalssbOuta);

f7get all new wsers for these grows and consolidate the List with

let allwsers = avalt getGausersigrowpiscussion, wiers))

f7get all new sders Tor these S discussions and consolidate the

et final_users » swait getSdUsers(subDiscussions, allUsers);
let statements = await generateStatesents(coerselata, Tiral_users)
let gStatements » it pererateGaStatesents(groupDiscussion, f1

ot sStatements » swait gererateSaStatenents(subtOiscussions, fira)

let allStets » statements.concat(gStatements);

let final_stats = allStets.concatisStatesents);
let Saserted = avaltl insertintelRS(fisal_stats);

return inserted;



lhow does the WAAYS]

Back To LRS ACTOR ACTIVITIES v

Dashboards

Class

9,

LRS — NoSQL database

Custom Dashboards
New Dashboard

Actor ACtivities



GraphQL interface controls
access to the DB

DB — OnTasl

21
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how does the LA-API work?
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creating workflows from the LA-API...
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a tew things to note about this approach

= we have defined vocabulary via xAPI (so what appears in
OnTask is not arbitrary, and has a standard structure)

= data model currently includes:
= quizzes (MC guestions)
= notes (discussion fora and social media)

= context in xAPI| statements can be extended with more info
e.g. learning designs

= we can still extend the workflow with other data... soitis
flexible as well as defaulting to a standard format
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but wait - there's more!

Funre 300000
Canvvis dada via SOS e LA
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the connected learning analytics toolkit

YouTTD

CLA Toolkit ALASI 2015 Workshop e~

social media

Learning
Record Store
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learning analytics

students <«

Kitto, K., Cross, S., Waters, Z., Lupton, M.
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(2015). Learning Analytics beyond the LMS: the Connected Learning Analytics Toolkit. In
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Proceedings of the Fifth International Conference on Learning Analytics and Knowledge (LAK15). ACM, New York, NY, USA, 11-15.
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recipe for platform
Process 5 :

aph QL sends

API statement 1o LRS
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CLA toolkit V2

= no dashboards reports!

= it just collects data and sends it
to the LRS

= maintains modularity!
= trello, slack, twitter, GitHub
Integrations

= a second suite of tools are used
to deliver LA, dashboards, and
other tools (e.g. piping data to
OnTask)

~ Andrei Masslenikov

Zak Waters
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so ensuring data interoperability at the

point of data capture means that you get

far more tunctionality, tar more easily, at
the end...
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looking inside at
the nuts and bolts

https://www.cmsw
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xAP| data flow

$a »
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BUT: just because its xAP| doesn’t mean
that statements are interoperable!
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a simplest possible legal xAP| statement

{

"id": "12345678-1234-5678-1234-567812345678",

"actor":{

"mbox":"mailto:xapi@adinet.gov"

},

“verb":{
"id":"http://adlnet.gov/expapi/verbs/created",
"display":{

"en-US":"created"
}

|

“"object™:{
"id":"http://example.adlnet.gov/xapi/example/activity”

}



statement
properties

https://github.com/adlnet/xA
Pl-Spec/blob/master/xAPI-
Data.md#statement-

34 .
properties

Property
id
aclor

verb

object

result

context

timestamp

stored

authority

version

attachments

uuiD

Object
Object

Object

Object

Object

Timestamp

Timestamp

Object

Version

Ordered array of
Attachment

Objects

Description

UUID assigned by LRS if not set by the Learning Record
Provider.

Whom the Statement is about, as an Agent or Group Object.
Action taken by the Actor,

Activity, Agent, or another Statement that is the Object of the
Statement,

Result Object, further details representing a measured
outcome.

Context that gives the Statement more meaning. Examples: a
team the Actor is working with, altitude at which a scenario
was attempted in a flight simulator.

Timestamp of when the events described within this
Statement occurred. Set by the LRS if not provided.

Timestamp of when this Statement was recorded. Set by LRS,

Agent or Group who is asserting this Statement is true.
Verified by the LRS based on authentication. Set by LRS if not
provided or if a strong trust relationship between the Learning
Record Provider and LRS has not been established.

The Statement's associated xAPI version, formatted
according to Semantic Versioning 1.0.0.

Headers for Attachments to the Statement

Required

Recommended

Required
Required

Required

Optional

Optional

Optional

Set by LRS

Optional

Not

Optional



"sbox": "mailtotkirsty.kittofuts.edu.au”,
"name”: "Kirsty Kitto",

"objectType”": “Agent”,

"id": "sailtoskirsty.kittofuts.edu.au”
b
"verb®: {

*id®: "httpi//activitystrea.ms/create”,

aln exXam p | e XA P | - -

b
"object™: {
"id": “"httpsa://canvas.uts.edu.au/courses/604/discussion_topics/8095",

statement

be
*description®: {
"en-US":1 "<p>Scmething that has really belped! I cant <strong>believe</strong> you aren't using it

)
Y
“objectType“: “Activity"
Y
“context": {

but its still very simple!l) i

{
*id": “http:i//activitystrea.ms/schema/1.0.0"

)
I+
‘parent®: [
{
"1d": “https://canvas.uts.edu.au/courses/604"

*id": “httpe://canvas.uts.edu.au/courses/604/discussion topics/809%"

b
"1d%: "214cf69D~cdad-416£-8073-0d9d30282237",
“"timestamp®: "2018-09-07T01:58:14.3592",
3 . “stored”: "2018-09-07T01:58:14.3592",
https://github.com/adInet/xAPI- camthority"s
"objectType™: “"Agent”,
“accounmt®: {

Spec/blob/master/xAPI- A —
” Data.md#Appendix2A !



a more realistic
example xAPI
statement

but its still very simple!

https://github.com/adInet/xAPI-
Spec/blob/master/xAPI-
’ Data.md#Appendix2A

{

"actor®: {
"sbox": "mailtotkirsty.kittofuts.edu.au”,
"name": K ty Kitto"®,
"objectType "Agent”,
"id%: "sailto:kirsty.kittofuts.edu.au”

be

Vero 1§
"id%: "httpi//activitystrea.ms/create”,
“display*: {

"en-U8": “"created

b

"object™: {

"1d%: "hteps://canvas.uts.edu.au/courses/604/discussion topics/8095°,
"definitic

b
*description®: {
*en-US":1 "<p>Scmething that has really bhelped! I cant <strong>believe</strong> you aren't using
)
Y
“objectType“: “Activity"
b
"context": {
"platform™: "Canvas”,
"contextAactivities®: {
“category”s |
{
*id": "httpi//activitystrea.ms/schema/1.0.0"
)
I+
‘parent®: [
{
“id": “https://canvas.uts.edu.au/courses/604"°
)
I+
"grouping”: |
{

*id": “httpe://canvas.uts.edu.au/courses/604/discussion topics/809%"

)
b
"1d": "214cf69b-céad-416£-8073-0d5d30282£37",
“"timestamp®: "2018-09-07T01:58:14.3592",
“stored”: "2018-09-07T01:58:14.3592",
“authority*: {
"objectType”: “Agent”,
“accoumt*: {
“homePage”: "https://canvas-cic.lrs.io/keys/canvas-cic”,

"name”: “canvas-cic”®



a more realistic
example xAPI
statement

but its still very simple!

https://github.com/adInet/xAPI-
Spec/blob/master/xAPI-
7 Data.md#Appendix2A

"sbox": "mailtotkirsty.kittofuts.edu.au”,
nase :

"Kirsty Kitto",

"objectType”": “Agent”,

“1d4%:

"sailtorkirsty.kittofuts.edu.au”

I
“verb®:

{

*id®: "httpi//activitystrea.ms/create”,
“display*: {

"en-U8": “"created

b

rakdacs

"id": “"httpsa://canvas.uts.edu.au/courses/604/discussion_topics/8095",

"definitic

b

{

*description®: {
"en-U5":1 "<p>Scmething that has really bhelped! I cant <strong>believe</strong> you aren’

“objectType“: “Activity"

b

"context": {
"platform™: "Canvas”,
"contextAactivities®: {
“category”s |

{

*id": "httpi//activitystrea.ms/schema/1.0.0"

‘parent®: [
{

“id": “https://canvas.uts.edu.au/courses/604"
)

"grouping”: |

)
b
“1d":
“times

{

id": “httpe://canvas.uts.edu.au/courses/604/discussion_topics/809%"

"2140169b~clad-416£-8073-0d9d30202£37",
tamp®: “"2018-09-07T01:58:14.3592",

“stored”: "2018-09-07T01:58:14.3592",

“autho:

rity*: {

"objectType™: “"Agent”,

“accounmt®: {
"homePage”: “https://canvas-cic.lre.io/keys/canvas-cic”,
"name”: “canvas-cic”®

using



a more realistic
example xAPI
statement

but its still very simple!

https://github.com/adInet/xAPI-
Spec/blob/master/xAPI-
” Data.md#Appendix2A

"sbox": "mailtotkirsty.kittofuts.edu.au”,
"name”: "Kirsty Kitto",
"objectType”": “Agent”,
"id": "sailtoskirsty.kittofuts.edu.au”
b
"verb®: {
*id®: "httpi//activitystrea.ms/create”,
“display*: {
"en-U8": “"created

"object”: { \

b
*description®: {

"en-US": "<p>Scmething that has really bhelped! I cant <strong>believe</sgtrong> you aren’

objectType“: “Activity” “/)

TonTeXT Tt
"platform™: "Canvas”,
"contextAactivities®: {

“category”s |

{

id": "httpi//activitystrea.ms/schenma/1.0.0"
)
I+
‘parent®: [
{
"1d": “https://canvas.uts.edu.au/courses/604"
)
ls
"grouping”: |
{

id": “httpe://canvas.uts.edu.au/courses/604/discussion_topics/809%"

)
b
"1d%: "214cf69D~cdad-416£-8073-0d9d30282237",
“"timestamp®: "2018-09-07T01:58:14.3592",
“stored”: "2018-09-07T01:58:14.3592",
“authority*: {
"objectType™: “"Agent”,
“accounmt®: {
"homePage”: “https://canvas-cic.lre.io/keys/canvas-cic”,
"name”: “canvas-cic”®

using

it



a more realistic
example xAPI
statement

but its still very simple!

https://github.com/adInet/xAPI-
Spec/blob/master/xAPI-
7 Data.md#Appendix2A

"sbox": "mailtotkirsty.kittofuts.edu.au”,

nase

"Kirsty Kitto",

"objectType”": “Agent”,
"id": "sailtoskirsty.kittofuts.edu.au”

b
"verb®: {

*id®: "httpi//activitystrea.ms/create”,

“display*: {

"en-U8": “"created

}
b
"object”: {

*1d": “hteps

"defin -

b

t//canvas.uts.edu.au/courses/604/discussion_topics/8095",
s

*description®: {

“en-US":
)
Y

“objectType”

“"<p>Something that has really bhelped! I cant <strong>believe</strong> you aren’

1 "Activity”

| P
context": {
"platform™:

“category”

{

id"s
)

*Canvas”™,

"contextAactivities®: {

*httpi//activitystrea.ns/schena/1.0.0"

‘parent®: [
{
"1d": “https://canvas.uts.edu.au/courses/604"
)
ls
"grouping”: |
{
*id": “httpe://canvas.uts.edu.au/courses/604/discussion topics/809%"
}
]
)
i3 = = et e T

"timestamp®:
“stored”: *201
“authority*: {
"objectType”
“accounmt®: {
"homePage

2018-09-07T01:58:14.3592",
8-09-07T01:581:14.3592",

s "Agent”,

: "httpe://canvas-cic.lre.io/keys/canvas-cic”,

"name”: “canvas-cic”®
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AWS lambda services run many of the
services in the LA-API

= runs code without provisioning or managing servers
= executes code only when needed and scales automatically
= minimises costs and puts burden of maintenance on AWS

https://docs.aws.amazon.com/lambda/latest/dg/welcome.html
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Using GraphQL
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Average Student Quiz Score

the front end |

= designed to be robust and | || ‘| ‘| ‘I | ‘ | |‘ [ h LIl
| I I R s (RS
extensiole I
4 with | ) gard SRR IR
= generated with Angular CLI o
version 7.0.0-rc.2
= ngx-charts used for widgets : | =
(https://github.com/swimlane/ngx-charts) f vﬁ%N\\w -
= once charts are added they can e 2
i sumgnamois——— N
be reused with new calls to the “’:m:*J/Zﬁ// A\
graphQL... i\

. http://la-api-dashboards.s3-website-ap-southeast-2.amazonaws.com/demo


https://github.com/swimlane/ngx-charts
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lessons |learned so far

= |earning analytics must be designed from the end use back to
the data capture

= early attention to data interoperability makes the reporting
much easier

= common vocabulary standardises reporting and analytics...
even for products that have been designed for flexibility

= extensible and flexible querying makes it easy to reuse data
pipelines and so brings large gains quickly (after early pain)
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design a learning activity

It can use a mix of:

= Canvas data (discussions and quizzes implemented
but other data could be integrated in future — give us
priorities!)

= Slack, Trello, Twitter, GitHub

= other social media? (not implemented but could be...)

Questions for you to answer

1. what are students doing? is it one activity? a
sequence”?

2. what analytics do they see? and when?
3. what do they do after that? is it assessed? how?

Kitto, K., Lupton, M., Davis, K., & Waters, Z. (2017). Designing for student-facing
learning analytics. Australasian Journal of Educational Technology, 33(5), 152-168

Pant C (Project Review and Contribution to Community)

Weight: 20%

Length: 700-1000 words

Individual Assessment

Due date: 11:59pm Sunday 7™ October
Submitted via Canvas in POF format,

Rationale

As a data science professional, you will often have % 90 perk or argue
the case for a promotion. lllsanhalyoubunhowamdembM
claims that you make about your contribuion 10 projects, and of your broader influence in the
wider data science community. This will be assisted by an abilty 10 reflect upon events that
occur during projects, mmmmdmmummm

In Part C of A W 2, you will pr = 1o the Statistcal
Thinking community, mmammamwwmnnm
You should follow e recommendations of this guide in crafing your reflective review
hitps Mintranet birmingham ac uklaslibrarysenvices\dvany'sidis/asc/documents/\pubiic/Short-
Guide-Refective-Wnting pdf, This review will need 10 make use of evidence genaraled during
YOur groupwork propect, which should be curated in an appendix. The appendix must contain

1. Alleast one R script that you generated during the group peoject (whether of not it was
used in e fnal peoject deliverables)

2. Apeintout of your reflective joumal (generated on Canvas) which should include ot least
5 reflective entries over the e of your group project.

3. A curated collection of other artefacts that help you to support the claims that you are
making in your reflective review (e.g. slack posts, emails, forum posts, a data analysis
of your contributions eic. )

You should reference the items from your Appendix in your reflection, explaining how they
provide evidence of your clams. That is, you should use this evidence to make your case.

Be careful: some of the fora you use may have Smef'space Imits! For example, slack does not
store messages beyond a limit. You should be storing evidence as you go!

Task
in 700-1000 words you will construct a reflective review that considers:

1. The group dynamics of your team. You might want 10 consider some of the following
questons: What went well? What did not work 50 well? What would you try next time
10 try and ganeate a betler 10am dynamics? How did your team dynamics affect the
mumwmvw.gmmmw

2. Your contribution to the b ity. How have you
WMWWWM7MuWMnmmhm\
Questions in the forums and slack? Have you asked any questions that provoked an
Inberosting dscussion? How have you contriauted 10 the fora? (It should be a lot for
top marks!)

NB. if the reflections of your group suggest 1o subject coordinator that you have not contributed

10 the earier deliverables for Assessment Task 2 then your marks for those ilems may be

adjusted as appropriate. This may include a 0% mark.

Assessment Criteria: Part C

ng your your

7 s and %o the broader Statistcal Tmu%m community. So%
and crBGaliy In FOVIewing your and

1 24 | Wentifying for in future atve 0%

mmmmm
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our development priorities for 2019

1. LTl integration of dashboards into Canvas

2. Canvas has now implemented IMS Caliper which will make it easier
to pull large amounts of data into the DB and then access through
the graph

Employability datasets

Institutional datasets (SIS etc.) through a second API layer
Integration with ACA Writer to support student writing

o kW

Interactive tools connected via LTI to Canvas - work towards
interoperable integrations via standard xAPI Profiles

Personal data stores
8. Others? What should we focus on?

~
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go play...

Canvas Quiz
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» http://la-api- dashboards s3-website-ap-southeast-
2.amazonaws.com/demo

» http://la-api-dashboards.s3-website-ap-southeast-
2.amazonaws.com/canvas

» http://canvasdashboard.utscic.edu.au/social (fake data)

What would you like to see there?
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http://la-api-dashboards.s3-website-ap-southeast-2.amazonaws.com/demo
http://la-api-dashboards.s3-website-ap-southeast-2.amazonaws.com/canvas
http://canvasdashboard.utscic.edu.au/social

