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Aim

* Get a global view of the state-of-the-art
educational software for arithmetic and algebra
— ldentify and compardidactical functionalities

— Position computer systems developed by TELMA
teams within the landscape of existing systems

J.Trgalova Kaleidoscope Symposium, Berlin, 26 — 27 November 2007 2/19



Methodology

1. Elaboration of an analysis grid:

— Based on existing grids and questionnaires, addpted
the specific aims of the ILE study

— Collaborative work between TELMA teams

— Frame for studying various aspects:

« Design and development (authors’ goals, underlying
principles and theoretical background, intendedena#...)

» Artefact (technical aspects; interface — represematio
manipulation; domain; interaction features- feedb&gbes
of activities...)

« Usage, validation, experimentation
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Methodology

2. Selection of systems to study:
— Produced by research laboratories or companies
— Products or advanced prototypes
— In use in schools or experimented with students

— High level of interactivity
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Methodology

3. Two independent studies for each ILE:
— Experiments in laboratory
— Reading papers, reports and other documents

— Filled grids sent to the authors to inform and get
feedback
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Methodology

4. Analysis of the ILEs developed by TEL
teams

Al amaro
IE-Slate
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Methodology

5. Refinement of the methodological tool
— Critical insight into the analysis grid

Relevance, usefulness, applicability of items
Clarity of items
Completeness of the grid

— New analysis grid
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Description of the nature of expected answers
Suppression of items judged of little interest
Clarification of questions misinterpreted in the stud

Reorganization of the grid to make apparent didact
functionalities of the ILE
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Methodology

6. Analysis of T-algebra
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Overview of the results

 Comparison of 10 ILEs based on the exploration
of the analysis grids

e Focus on:

— Features related to the knowledge domain

« Educational goals, school level, math content, ssr&tions
and manipulations, types of activities...

— Features related to the user-ILE interaction

* Feedback, reaction to errors, hint; user’'s autonahagnosis;
customization...

— Technical aspects, accessibility, availability
» Operating system, distribution, translations...
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Overview of the results
Features related to the knowledge domain

e Math content

Specific
sub-domain
of algebra
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Overview of the results
Features related to the knowledge domain

* Representations

One
representation
system
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T-algebra

MathXper
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AnimalWatch

Multiple
“ representation

Aplusix |

MathTeache
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Overview of the results
Features related to the knowledge domain

e Manipulation of expressions

-

— Input-based system |_Aplusix_|[activemath| [MathTeache

— Rule & Input-based system | T-algebra|| S0gnTutor

— Rule-based system | AriLab2 |[zmxper
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Overview of the results

Features related to the user-ILE interaction

 Feedback:

— Immediate checking of theorrectnes®f each step

 Visual feedback (colors...)

* Hint message when error detecte

MathTeaché¢

CognTutor

Aplusix

ActiveMath| AnimalWatch

T-algebra MsLindquist

— Checking thecorrect endof the exercise

e Immediate

e On demand

|MathTeache

r

Aplusix

J.Trgalova Kaleidoscope Symposium, Berlin, 26 — 27 November 2007 13/19



Overview of the results
Features related to the user-ILE interaction

 Feedback:

— Displaying context-sensitive meauactivating
applicable rulesn a list when selecting a (sub)
expression

MathXpert

AriLab?2

— Dialog form immediate feedbadepending on chosen
tutoring strategy  [MsLindquisi
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Overview of the results
Features related to the user-ILE interaction

* Hint messages.
— When error detected  [activeMath| [0

— On demand:

* Help message (3 levels) [cognTutor

* Hint or guidance MathTeachgr | MathXpert

e Suggestion of the action to use | T-algebra
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Overview of the results
Features related to the user-ILE interaction

e Correct answer:

— Never provided by the system [Activemath|

— Provided after 3 or so mistakdsnmawater 20N e reachd:

MsLindquist

— On demand T-algebra MathXpert

Aplusix
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Overview of the results
Technical aspects, accessiblility, availability

e Operating systems:

- T-algebra) —X e ga

— | T-algebra -slate
Windows MathTeache g AriLab?

— Windows/Mac Animalwatctj | SOgNTutor} o o

— Windows/Mac/Linux MathXpert

— Web-based system  [ActiveMath| s indquist
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Overview of the results
Technical aspects, accessiblility, availability

« Avallability (license/price):

MsLindquist |ActiveMath

- |: ree AnimalWatch

E-slate T-algebra

CognTutor| MathTeachat MathXpert

— Commercialized

Aplusix AriLab?2
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Conclusion and perspectives

e Outcomes of the ILE analysis
— Methodological tool for studying educational softea

— Good "picture" of existing computer-based tools for
arithmetic and algebra

o Perspectives
— Elaboration of a "visit card" for each piece of safte
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