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Challenges of ITS Authoring

= Authors who are not ITS
experts

= Enabling collaboration

"= Reducing the ITS
complexity exposed to
the author




Design Principles for ITS .

. ..
AUthOrlng Tools .é’i:t:elliMElgrloﬁ)
= Design principles

derived from our
experience OmpOSGR

= Adopting existing Ul
and workflows

" Leveraging software
engineering techniques
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= Related Work

" Case Study: Authoring the LEONARDO
Digital Science Notebook

" Design Principles for ITS Authoring Tools

= Conclusion and Future Work
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Related Work

Eon [Murray 1997] IS an
authoring tool prototype
for specifying:

= |Learning environment
* Domain knowledge

" Teaching Strategies

= Student Model

Eon



Related Work

ASAT [Graesser 2005] is used
to build AutoTutor-based
tutors:

= Conversation scripts
= Content

= Production rules

About
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Related Work

ASPIRE [Mitrovic 2009] IS a
web-based tool for creating
constraint-based tutors:

= Model problems &
solutions

= Design student interface
= Authoring-server

= Deployment-server

ASPIRE
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CTAT [Aleven 2009] facilitates
the development of A e——— - oxn
cognitive tutors: =

= Example-tracing tutors Ve

= “Mass Production” to j
speed up content - i l
creation J, i

= Used by non- I T —

programmers Cognitive Tutor Authoring Tools
(CTAT)
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LEONARDO CyberPad .
Laptop Deployment
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LEONARDO CyberPad o
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iPad & 6:07 PM £ 100% 4

What do you think the word energy means?

Investigations

The word energy means the ability to do work make things move or happenit|| S Atk
Introduction comes in different forms such as hest light motion chemical and electrical Think back to your

i experiences and
Write what you know Finished

dive me more
: What can energy be used for?
A Flashlight

infFormation in your
scientifFic
explanation.

e Energy can be used for tv phones computuers and tabalats phone wires the
' Flashlight Parts building that runs off of

Circuits Finished

Where does energy come from?

Vocabulary
Energy comes from a d-cell souces

Safety Alert

Focus Question Finished

Make a Prediction

Virtual Lab

Return to Focus Question

Vocabulary Review

Review Questions

Thanks!



LEONARDO CyberPad

Welcome Investigations

Introduction : B Ilm hOldiﬂg an image
18 e .. : of the First circuit

you made a
prediction For Make
, a circuit that
Focus Question - . repr‘esenfs the

z , 3 pattern on the card
Make a Prediction k & and record whether

' it lights or not.

Vocabulary

Safety Alert

Virtual Lab
Test Prediction 1
Test Prediction 2
Test Prediction 3
Test Prediction 4
Test Prediction 5

Test Prediction 6

Return to Predictions

Return to Focus Question

Vocabulary Review
Tool: Wire Clear All Fin

Review Questions




LEONARDO CyberPad ’a-rfcen'msom

iPad = 12:29 PM $ 96% C 4
liccdion What do you notice about the particles inside the straw, the magnet, and the S
paperclip? (Which particles are similar, which are different?) IR [nvestigations

Focus Question Prag the Magnifier
onto the straw,

Investigation 1 : paperclip and
- magnet. What do

Science Fact 1 -

= you see?” Use your
observations to
S = answer the
Investigation 2 - questions at the top
‘ of the page.

Science Fact 2

Science Fact 3
Science Fact 4
The Magnifier Tool
Zoom In!

Instructions

Try it
Return to Focus Question
What I learned today
Review

Thanks!

FINISH



LEONARDO

- I\/ r 1
~ Multh-Stat /ment =

= States: 8

= Classrooms: 38

= Students: 912



LEONARDO Curricular Content £,
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" |nitial curricular content:
* Energy & Circuits
* Magnetism

= Based on Full Option
Science System (FOSS)

" |ncludes physical and

virtual experiments
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< Investigabions CyberPad Save Sign out

Pages

Welcome For a flashlight to work, it needs to have two things. It needs to have
batteries and a light bulb. They each have their jobs to do. Which one of
them provides energy to run the flashlight, and which one changes the
Write what you know energy into light?

CreatedDate

1

a

Introduction
LastModfiedBy
ModifiedDate

Name New MuipleChoie
A Flashihght ew Muiple e

Revision

Tags
2 Input Entry

Flashight Parts

Circuits
ReadOnly
Vecabulary
S Layout

Margn
= Multiple Choice Entry

Choxes

Safety Alert

Focus Questicn

Total: 3

QuestionText

A <select/> provi
Make 8 Prediction —

Soence Fact InternaiDataxey | »

UserDataKey Provides Energy

This is a static text entry. Replace this text with your own text.

Make Predictions

A <select/> provides the energy to run a flashlight
Explanation

Virtual Lab -

A changes energy into light.

Test Prediction 1

Replace this text with instructions for an essay question.

»

Test Prediction

Test Prediction 3 Finished

Add Delete Up Down Add Ertry v Delete Up Down
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Authors use Composer

OMPOSER

to create:
= Curricular content
= Agent dialogue

= Agent behavior




Prior to Composer

Original authoring workflow:

= Word used to author
curriculum and agent dialogue

= Doc copied into XML
= XML embedded in the iPad
app

= Agent behavior authored in
code by software engineers
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@ Word

<XML />




Prior to Composer eo,
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group

The fo”owing people = John Bedward, STEM Education
were made sad by the =  Courtney Behrle, STEM Education

Orlglnal aUthorlng = Kirby Culbertson, Art and Design
workflow: .

=  Michael Carter, English

Samuel Leeman-Munk, computer Science
=  Bradford Mott, computer Science

= Lindsay Patterson, STEM Education

" Marc Russo, Art and Design

= Angela Shelton, STEM Education

= Ruth Sirkin, STEM Education

= Andy Smith, computer Science

= Robert Taylor, Computer Science

=  Eric Wiebe, STEM Education



Prior to Composer ')

Drawbacks:

15+ minute iteration
Lack of WYSIWYG

%intelliMEEg)rI(ﬁ,
“Collaboration” by e-mailing ’
Word docs -
q
Prone to programmer error

Rules authored in source
Code Engineer




Lesson Learned: o
Create an Authoring Tool ® SincelliMEDIA

|dentify authors: -
* STEM experts

e K-12 teachers (future)

Edmodo Google Docs PowerPoint
|dentify familiar tools | |

Design workflow based l
on familiar Uls & features

lteratively develop OlnpOSGR

Composer based on
author feedback



LEONARDO Architecture
~ Prior to Com

CyberPad

Curricular
Content

Cloud-based Server

Pedagogical
Rules

Student

Data

CyberPad

Curricular
Content

Pedagogical

Rules




LEONARDO Architecture
with Composer

De Do Do Do

CyberPad

CyberPad

Cloud-based Server

CyberPad

CyberPad

Curricular
Content

|

|

Student
DE]L]

e,
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Composer




Composer Features o,
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= Simplified workflow
" Familiar Ul
" Rapid iteration

= Curricular content stored
in cloud

= Web-based authoring tool G
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= Related Work

" Case Study: Authoring the LEONARDO
Digital Science Notebook

" Design Principles for ITS Authoring Tools

= Conclusion and Future Work



Principle 1: Familiar User o

; "
Interface Paradigm ® sinteliMEDIA
= Ul is the most -

important feature

\
= Familiar to author - - S

" Leverage decades of
usability and efficiency
improvements =

= t \

Composer

PowerPoint




Principle 2: Standard
Editing Features

= Relied upon by authors
* Copy, Cut, and Paste
 Undo and Redo

* Revision Tracking

= Can profoundly affect
curricular content storage

= Should not be left as a
feature to be added at the

end of project
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How much energy can solar cells produce?
Large solar panels can produce enough energy to sug

house or even a factory. When hundreds of solar pan
together, they can supply enough electricity for a whi

.




Principle 3: Author Collaboration 4@,
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= Multiple author
collaboration

= Facilitates
communities of
authors

" |Increase both quality
and quantity of
content




Principle 4: Rapid Iteration o

(]
sintelliMEDIA

= \WYSIWYG or live connection
to the ITS

= Changes can be quickly seen
in the context of the ITS

 energy T elecral evergy .,, w—u-«-.-

" Test ITS behavior while e

editing rules




Principle 5: Accommodate o
Novice and Expert Authors

= ZintelliME ]

|
roup

= Ul tailored to novice
and expert users

= \Wizard interfaces for
nOViCE users Properties:

E Dialog

DiloghaveType i
Level 2

= Advanced authoring
E PadMate Action
Ul for expert users — Thinking

Image
Repeatable v
Verbal A solar panel converts energy.




Principle 6: Automation .
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= Some tasks too labor
Intensive

Curricular

Content

" Provide automation
for repetitive tasks

Composer o
Learning
Analytics T

= Learning analytics to
highlight curricular
“hot spots”

'
H_).
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Conclusion oo,

sintelliMEDIA

" Widespread deployment of ITSs depends on
efficient transfer of domain knowledge

= Authoring tool design can leverage decades of
software Ul and workflow evolution

" Authoring tools hold great promise to facilitate
rapid creation of ITSs



Future Work iy,
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= Apply learning analytics to identify parts of the
curriculum that need additional scaffolding

" |ntroduce intelligent user interface to facilitate
accelerated development of content by novice
authors

" |nvestigate the effects of these capabilities on author
efficiency and curricular content quality
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