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Can we make
Detmar happy
with an open

learner model?
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Overview

e Adaptive Learning Environments (brief)
 What is an Open Learner Model?

 Why have an Open Learner Model?

« OLM work — brief overview

» Presentation of Open Learner Models

» Interaction with Open Learner Models (control)
« Multiple View Open Learner Models

* Learner Constructed Open Learner Models

* Multiple User Open Learner Models

« Lab - OLMlets, Flexi-OLM



@&M Adaptive Learning Environments

» adaptive (individualised) interaction

learner knowledge
as subset of expert

Domain

model of subject Model

knowledge

Teaching Strategies
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@&M Adaptive Learning Environments

» adaptive (individualised) interaction

also models
different knowledge
(misconceptions)

Domain

model of subject Model

knowledge

Teaching Strategies

i I 3 € =1



@&M Adaptive Learning Environments
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» adaptive (individualised) interaction

Domain
13-5=8
Compra-os
Earth orbits Sun

Domain
Model

Teaching Strategies

Misconceptions
13-5=12

Os compra

Sun orbits Earth




@&M What is an Open Learner Model?

* Learning resource:
reflection on knowledge and learning
* model accuracy, navigation...

Domain
Model

Teaching Strategies
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@&M What is an Open Learner Model?

* Learning resource:
reflection on knowledge and learning
* model accuracy, navigation...

Model
"\
encourage learner

autonomy/independence

-
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What 1s an Op

en Learner Model?
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MISUNDERSTANDING in TOPIC 1

You believe that addition makes the common-denominator.
You believe that equivalent denominators indicate equivalent fractions.

TOPIC 1: COMMON DENOMINATOR CONVERSION

Aircraft Positioning
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@&M Brief Overview of the OLM Field

Self (1988)
why keep the learner model hidden from the learner?

early 1990s: complex interactive open learner models
model accuracy, learner reflection

\

Bull — negotiated LMs Kay — learner add evidence
mid 1990s: mid 1990s: simple inspectable skill meters
Dimitrova, learner reflection, navigation
Morales, Brusilovsky, Bull, Corbett,

Zapata-Rivera Mitrovic, Papanikolaou, Weber

2006: simple and complex open learner models

T e €3 =



@@M Why have an Open Learner Model?

D "I don't really belleve ’rha’r do I ?“

il | - Confront
| W students

~ with their
problems

Focus on
knowledge,
NOT on
questions/
answers

"Well, yes, I suppose I do..."
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@&M Different Presentation Methods

D simple representations for children

Bull & McKay (2004)

Subtraction Master Wandies Magical World of English
8-9 year olds

Bull et al (2005)

7-8 year olds

EEX]

S As Student
Help  View

(adpstment licm | dok (no | Aok (adpstment |
tang to units). | tamobo k] ol

et

i ad tera o |

| i wits] !

. | T v i

You could improve by working on

- problems like this. If you have

{ finished then
[unax et click this

: Rl button

I you want to try then =

oy e

subtractions like these. = w‘ e
2312 L7628 459-234 ' §74-359 364-175
Two digl ablizet | Twodghsublia | Thees digt | Theoe digh Theee dicit f
wo dol“[g‘? | two dgi subliact thies ﬂ‘h," acilhlee subliac tee



@&M Different Presentation Methods
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Wandies simple representations for children
e children aged 7-8 used individually or in pairs mg“"""“
* understood their OLM Puzzlng Pronours

» keen to practise to obtain gold wands
(practised during lunch break to improve for afternoon)
e general improvement - more from paired students
» raised awareness of educational needs
 developed a ‘team spirit’
* helped each other outside pairings (i1f saw red wands)
e increased interest in communication with peers,

supporting each other
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Different Presentation Methods

simple representations for adults

Weber & Brusilovsky (2001)

ELM-ART

/3 Lisp-Course - Microsoft Internet Explorer

Links >

e lle o

JAleeSS I@ htlp:/!apsymac33,uni-hiende:BDBDJarl/gp?l?IJSZI @ Go H Y_’ > H File >

>

el Options Contents 3

LISP Course
Lesson 1

Datatypes

= pested Lists =

Q@ Empty List, NIL, and T =
@ Tests on Data Types

@ Functions
C2 Self-defined Functions
(2 Lesson 2
2 fesson 3
(2 Lesson 4
02 lesson 5
Lesson 6

Q@ Last Page

F B A4ENR

rch Remark LISP EVAL

@ LISP Course
S Lesson 1

Datatypes

Q Atoms ..

Q Nested Lists ... C——2
Q Empiy List, NIL, and T .. S
@ Tests on Dota Types .. Em—————

« 4 - 14 »

More exercises

Nested Lists

But back to the question of what type of element and how many

alavnante 2 lict fan harra Tha alamante in tha chaneine lick ava o atame

most common: skill meters

|»

1]

|€] Back to the last visited page.

[ [ [ Intemet

4




Different Presentation Methods

simple representations for adults

Mitrovic & Martin (2002 extended skill meters

SQL Tutor
SOL=TUTOR

Bull & Mabbott (2006)

T e TR R S R e OLMlets

 Your learning progress is summarized here in a visual form. A http://olm.eee.bham.ac.uk/olmlets/2v=1&h=2 - Microsoft Internet EXplore (=] |
- Each bar represents the total 100% of the knowledge on | Ble Edt View Favortes Tock Help |JA¢_,dress |@ http:f.folm.eee.t'l Go
~ how to use a particular clause.
. Learner Model: Skill Meters =
D - shows the measure of correct understanding. "
m - shows the measure of incorrect understanding. Show expected knowledge level for lecture: 0, 1, 2,3, 4.5,6.7.8. 9, 10

[ - relative ammount of problems not yet covered.

] m: covered: 41%, leamed: 38%

I Key: [ known [ misconceptions [ problematic [ not covered I

Current

] covered: 44%, leamed: 41% Learner M knowledge TOp'.C .
En: covered: 21%, leamed: 19% [ Basic quantities
m: covered: 61%, leamed: 58% Show expected knowle [N ] Kirchoff's Laws [comPare| [MSCONGERTIONS | i
[C——— covered: 2%, learned: 2% B 1 Networktheorems
] covered: 44%, leamed: 44% [ Key: Bknown M misc [ 1 Meshanalysis
Enutgﬁgtd . Topi| C———1 Nodal analysis - =l

[ Basic quantities
Kirchoff's Laws [COMPARE]

. « Youmay believe that a
uniquely parallel circuit can
contain series elements

[X]

T G = e o



Different Presentation Methods

simple representations for adults

Brusilovsky & Sosnovsky (2005)

Quiz Guide

O))
/ h:'.'\pf, (w*ele)

*
Y increment decrement
e
%/ compound assignments ;
z )} vha
( J— )
"q.l al frpmassons
..
@ loops (do while)
-l What is th

Ol

@ condtwonals (¥ sise)

Bl

 arrows: knowledge level
* colour intensity of target:

other simple representations

Bull & Mabbott (2006)

OLMlets

Learner Model: Graph

Show expected knowledge level forlecture: 0,1,2,2,4,5 6,7, 8

| Key: [ known [ misconceptions [ problematic |

Current

Problems knowledge

Topic

A

Basic quantities
Kirchoff's

Laws [COMPARE] [MISCONCEPTIONS |

Network theorems

Iesh analysis [CoMPARE

current relevance of topic

negative | positive
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Different Presentation Methods

OLMlets simple representations for adults

 “Using the skill meters gave me a target which | |
was to fill them to the top.”

* “I found that the problematic being indicated by grey was
very clever as we do sometimes find ourselves in the grey
area, this colour helped me understand that I do in fact have
some grey areas 1n certain topics which do require me to
look over certain parts of the topic.”

 “Overall OLMlets was very useful. I found 1t frustrating at
times trying to get my knowledge meters to full but after

going away and reading, these problems were overcome,
which 1s the aim of OLMlets.”



@@M Different Presentation Methods

more complex representations

Zapata-Rivera & Greer (2004)

Vis-Mod

presentation of a
Bayesian network

- colour of nodes

- size of nodes

vl || BT B Opre BitTemh)
(s Evorroe

™ Gerod Ape
F Covent Wwer

ComonptWode Jreme|
r— 12 {;w Prm 5 Mylprim
)

U
G
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@@M Different Presentation Methods

more complex representations

Quit Select Node Label Label No
QOverview to Fold All Leaves Labels
Kay ( 1 997) or Unfold _ Nodes | [ Only | [
sam-coach s

* tree structure
« expand/collapse node

» knowledge level represented

1n nodes

eeeee

programmiCylanguagesClisp_c
fortran_c

typing_ok_c

i T e €3 =

user_infolyinput— g upn_info




@&M Different Presentation Methods

D more complex representations

| |
Search l Sedect Deselect l Infee
Term Dxpansion  Less L Moce Currens coacent Shomw evdence

Concept: prototyping (0.98)

erfor
AL
The a & t
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The
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size, colour and position of words; explanations of the evidence shown
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Different Presentation Methods

Mabbott & Bull (2006)

Flexi-OLM

more complex representations

O C Programs

D Ogerators .................................

DooooBEE

..[] Control of flow stat.. ]

[ Program structure ...

- Iteration contructs

Arithmetic operators..
Bitwise operators
Assignment operators..
Inc/decrement operat..
Logical operators
Relational operators..
Operator precedence ..

Selection constructs.. -

Compound statements

Expressions
Statements

If construct
If...else construct
Switch construct
For loop

Wwhile loop
Do...while loop

are

e
operators

Operator
precedence
rules

are

colour of nodes and structure of domain

Relational
operators

are

Assignment
operators

are made
up of

can be

require

uses

can be
combined 1al
with

ke values
by

are
declared
with

are

are

are named
using

comprise

are

Control of
flow
statements

AN

comprise
several

i
=

While loop.

can be
altered
using

have

are subject
to

For loop
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Different Presentation Methods

Flexi-OLM more complex representations
« “I found it good to see the links \ T -
between different topics, which | T L e
greatly influenced which topics to Sy

look at next” Rellonal e

 “The concept map ... shows the relationship between all
subject areas and where my weaknesses lie”

Greater detail, relationships in domain information



@&M Different Presentation Methods

D e Underlying representations simple or complex

=

” Presentation: simple simple complex

@ « Range of learner modelling techniques

— Bayesian networks (Zapata-Rivera & Greer, 2004)
— Knowledge tracing (Corbett & Bhatnagar, 1997)
— Constraint-based modelling (Mitrovic & Martin, 2002)

A
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@@M Why have an Open Learner Model?

D Question:

 How could an open learner
model help you?
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Why have an Open Learner Model?

 Awareness of knowledge
- identify learning goals
- learner responsibility

e What do I know?
e How well do I know X?

(Kay, 1997)

Students have
the right to
access their

own data
(Self, 1988)

e What do I want to know? / Do I want to know X?

e How can I best learn X?

 How much knowledge 1s required to pass the exam?

 How much does the average student know?
 How much do the best students know?
 How much do experts know?

Privacy: who
has access?

 How much does the instructor recommend knowing?




@&M Open Learner Models - Control

g<
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L

control
* Inspectable system

System Encourage

Co-operative

Persuasion

Negotiated (collaborative)

Student Add Evidence

Editable student
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Open Learner Models: inspectable

OLMlets

Overview: knowledge level,
difficulties, misconceptions

Misconception statements

a http://olm.eee.bham.ac.uk/olml

Learner Mod

Show expected knowledge

| Key: @ known [ misconcep

J File Edit VYiew Favorites Tools Help |JAgdress I@ http:ﬁolm.eee.t'l Go | .','

system’s model of learner’s knowledge

Learner Model: Skill Meters -

Show expected knowledge level for lecture: 0,1,2,3,4,5,6,7, 8,9, 10

’ Key: M known [ misconceptions [ problematic [ not covered ‘

Current

knowledge Topic

Basic quantities

Kirchoff's Laws [COMPARE] [MISCONCERPTIONS | i

1
N |
1 | Network theorems
1
1

Mesh analysis
Nodal analysis ~|

Current

knowledge Topic

I Basic quantities
Kirchoff's Laws [COMPARE|

|

A X
. o Youmay believe that a X
uniguely parallel circuit can

contain series elements




@&M Open Learner Models: inspectable
system’s model of learner’s knowledge

D Haptic Learner Model

4—
‘ known well - hard /\

O partly known - soft
‘ misconception - soft & sticky

o] | E omonstre | @vstmerse | ©lesteions | JC/NL || BEBSIoR Vb (4 DT 155ite
Haptic Learner Model

Ideal world/object coordinate system concept

objects

Difference between the viewing and clipping coordina® systems partially known

™ ' — Phantom
i | — Reachin

t well Known; Har¢ = Well Known

Display Unit

A L L — 3D tactile



@&M Open Learner Models: encourage

D Grigoriadou et al (2003)

HTC

Historical Text
Comprehension

 student led towards
1dentifying difficulties

recognised, learner
can change model

U
G
A onc provins
L
L

system encourages learner to change model

[ INSIST in my position that the LIVING
CONDITIONS ARE THE MOST
IMPORTANT REASON.

Let us consider that the living conditions as
a reason for the French revolution didn’t
exist. Do you believe that the French
revolution would have happened?

I believe that the French revolution would
have NOT HAPPENED.

But the French revolution has happened.
What is your logical conclusion?

The LIVING CONDITIONS ARE NOT
THE MOST IMPORTANT REASON.




@&M Open Learner Models: co-operative

D Beck et al (1997) jointly constructed model of learner’s knowledge

MFD How well do you think you

(Mixed Numbers understand: dividing whole

) : numbers
Fractions, Decimals)

) Perfectly

» Information that cannot ) Pretty well
be inferred by the system

casily obtained from the @® Not so well

student .
() Need more work on this

e Information to initialise the
learner model [ oK |

{0k
A * Information that 1s more



Open Learner Models: persuasion

Bull et al (2007)

UMPTEEN

student can prompt, system has control

3 http:ilocalhost:800/jumpteenimodel.php - Microsoft Internet Explorer =lolx|
Fle Edt View Favortes Iools Help | A
Agdress [ g ocaihost 800mpteenimodel php T oo |tiks >

=

Learner Model for Michael Lloyd

Showy help for this page
Number of stars used to represent a topic |5 Update | (Must be between 3 and 20)

Current Model

Y Y772 7¢ Overall understanding of the subject

Topics rated as good -
Yk K37 Pre-increment and post-increment

Topics rated as fair

~ FR K TTY Array index

Topics with misconceptions
K Ir 70707 Do-while and while loops

« you may believe that while loop and do-while loop are equivalent

Untested topics
[~ The break keyword used inside switch statements
I~ Bitwise and logical operators

If you disagree with the system's model of your understanding, use the checkboxes to select topics you req ueSt teSt

wish to attempt more questions on.

Retest selected
Model History [o update

Do-while and while loops

oo ot g a1s | Kefrdede learner

« you may believe that while loop and do-while loop are equivalent

The break keyword used inside switch statements

Mo questions have been answered on this topic =l m Odel




@&M Open Learner Models: persuasion
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student can prompt,

Flexi-OLM

3 http:/localhost:800/flexi-olm__old/persuade.php ?t=40 - Microsoft Internet Explorer =10 x|
File Ecit ‘iew Favortes Tools Help | Links >| gr
Address |1 ttp: flocalhost: 800/flexi-olm _oldipersuade.php2t=40 | oo

| Hierarchy | | Lectures | | Concept Map | | Prerequisites | | Index | | Ranked | | Summary |

Persuade
Arrays

Here are some of your incorrect responses that suggest you may hold misconceptions.
Question Your response

Study the array initialisation below.

float y[]={1.3,4.5,6.1,7.5,10.0,11.1}: 13
What is the value of y[1]?
If you still wish to persaude the system, click proceed below, and the system will ask you a series of

questions. If your answers convince the system that your assessment is correct, your model will be
updated.

system has control

e ‘Selection teration. “2 [ Do_whie
R =y S ||

__ evidence

request test
to update
learner

Proceed I Cancel | 4"

=
4« »

model




@&M Open Learner Models: negotiation

joint control
D Mr Collins viewing the learner model

» So far this session you have attempted 13 NEGATIVE sentences.

* Your total number of correct sentences with this structure is: 9.

 From your most recent performance the system believes you to have a perfect
command of the rule used in NEGATIVE CLAUSES.

» So far this session you have attempted 7 sentences with a DECLARATIVE VERB-
PRONOUN structure.

* Your total number of correct sentences with this structure is: 2.

 From your most recent performance the system believes you to have a shaky

A knowledge of the rule for AFFIRMATIVE MAIN CLAUSE STATEMENTS.

Your System

The pronoun is:
P confidence confidence

 Pre-verbal in negatives

~ unsure Very sure
e.g. Nao os compra

* Post-verbal in positive main clauses

nsur
e.g. Compra-os almost sure unsure




@&M Open Learner Models: negotiation

student has control
D Mr Collins changing the student’s beliefs

Currently your own confidence in your use of the rule applicable in positive
main clause statements is: ‘almost sure’.  (system’s confidence = ‘unsure’)
What is your new confidence level?:

VEery surc unsure VETry unsure

You have changed your confidence measure from ‘sure’ to ‘very sure’. This new
confidence value is a lot higher than that of the system. The two confidence measures
are incompatible. Your last five attempts to place the pronoun in positive main clause

statements were the following:
A *(O Manuel a mostrou no mapa. *(O Manuel mostrou a no mapa.

O Manuel mostrou-a no mapa. *O homem o comeu rapidamente.
O homem comeu-o rapidamente.

These recent attempts demonstrate that you are having difficulties.Confidence
measure ‘very sure’ is too high for your proficiency. What do you wish to do?

view student model system justify itself

keep new belief change my belief




@&M Open Learner Models: negotiation

Mr Collins challenging the system’s beliefs

D system has control

The system’s confidence in your use of the rule for positive main clauses is
currently: ‘unsure’. What do you believe the system’s confidence should be?

very sure almost sure Very unsure

Your choice of ‘very sure’ 1s very different from the system’s assessment.
What do you wish to do?

accept system’s decision| | view student model accept compromise

system justify itself justify myself

This new confidence value is too high. Your last five attempts to place the pronoun in
positive main clause statements were the following:

*O Manuel a mostrou no mapa. *O Manuel mostrou a no mapa.
O Manuel mostrou-a no mapa. *O homem o comeu rapidamente. O homem comeu-o rapidamente.

These recent attempts demonstrate that you are having difficulties.
You have probable transfer from Spanish for pronoun placement twice.

You have omitted the hyphen once.
You have only two correct sentences in your last five attempts.

A You are trying to change the system’s confidence measure from ‘unsure’ to ‘very sure’.




Open Learner Models: negotiation

Dimitrova (2003)

joint control

STYLE RIS el S

[EiSTYyLE-OLM demo version 2.1

OLM [|—=

e[ =

{operata_with

Conceptual
graphs

Dialogue Y
games

short_term_investment

|l

¢ SYSTEM:
: LEARNER:
: SYSTEM:
: LEARNER:
: SYSTEM:

[inquire].
[agree].
[ingquire].

[inform].

[challenge].

[

INDIVIDUAL |

tmaas.ry bill

Justify: BECAUSE

s I’u:ﬂ_tenn_li nvastmant

4 SYSTEM: [challenge]. WHY DO YOU THINK capital_market operates with short_term_investment.

DO YOU THINK Money market operates with short term investuments.
I AGREE money market operates with short_term_ investment.
WHAT IS Capital market raises capital and operates with what?
I THINK capital_market operates with short term investment.
WHY DO YOU THINK capital market operates with short term investment.

RELATION Iisa 'I

{ inform

{ inquire

challenge

disagree

suggest

skip

g

Buttons:

challenge | | disagree | | justify | | agree

suggest

)
D
H
G
A
L
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@@M Open Learner Models: negotiation
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Van Labeke et al (2006)

joint control

xOLM

Inspection
based on
learner
queries:

¢.g. ability
to solve —
problems

on [topic] —]

"

/

[ CAPEs
[T Affect

[7] Descriptor

["] Metacognition

[oomain | [ Competency | [] Motivation

Differential Calculus
Average Rate of Change
Average Slope
Basic Function Rules
Chain Rule
Change
Constant Rule
Curve
Derivative
Derivative at a Point
Difference Quotient
Difference Rule

on
Differentiation Rules
First-order Derivative
Function
High-order Derivaii
In: us Rate of Change
Instartaneous Slope

~

v

Ly &
_r

O
diff_guotient

OLM ‘Welcome my dear toto.
OLM We didn't finish our discussion on [diff_quotient, , solve, ,, ] last time. Why don't we have a look

W 1 agree
X | Disagree

II G
¢

again?

@ Tell me more

] 4

competency, -

affect, )

motivation, =

metacognition, |

misconceptions =
Buttons: | agree

disagree

show me

I’m lost

I’m baffled




Open Learner Models: negotiation
joint control

XOLM :Zoom V: < > . 0% 50% 100% |

N

Claim : Level |

?
=== Evidence 4
given . since@
\EData / , \

’
D
|
@ —
L
L

— @ Tell me more
>

Welcome my dear toto. |
‘We didn't finish our discussion on [diff_quotient, , solve, , , J§ast time. Why don't we have a
Yes, why not.

Showy me what you think | know about [diff_quotient, , solvg ,, ].
| think your are Level | about [diff_quotient, , solve, ,, ].
| don't understand why you think I'm Level 1.

OLM Here is the evidence for me to think you are Level |

toto | don't understand how you obtained this profile.

OLM Here are all the individual pieces of evidence for me to think yqu are Level |

| Agree
#® .

2 | Disagree

hdl|

evidence supporting inferred level: I-1V
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Open Learner Models: negotiation

Kerly & Bull (2006)

CALM

Chatbot:

natural
language

©) Untitled Page - Mozilla Firefox

File Edit View History Bookmarks Tools Help

IThis page shows your own beliefs about your understanding of this subject o

IThe beliefs shown are calculated from those you have told the system either in the initial self-rating page, or
when you have rated your confidence after attempting questions.

ITo view CALMsystermn's beliefs about your understanding, use the System Beliefs link in the navigation
menu, or the Compare Beliefs link to see how your beliefs differ from those of CALMsystem.

If you need an explanation for any of the beliefs you can talk to the chatbot. You can also tell the chatbot if
ou would like to update any of your beliefs. The chatbot may have a conversation with you about this, but
our beliefs are personal to you, and you are free to disagree with the system if you can't accept its

reasoning.

TopicName Belief
Educational issues and what the module is about slightly low confidence
Intelligent tutoring systems slightly lows confidence L
Open learner models very confident
Individual differences slightly low confidence
Evaliiation clichths low confidence ™

[

ITo view your own beliefs about your understanding, use the My Beliefs link in the navigation menu.

If you need an explanation for any of the system's beliefs you can talk to the chatbot. You can also tell the
chatbot if you feel any of CALMsystem's are wrong and need updating in some way. The chatbot may have
a conversation with you about this, and you may be able to explain why CALMsystem's belief should be
changed.

TopicName Belief
Educational issues and what the module is about excellent knowledge
Intelligent tutoring systems lows knowledge

Open learner models excellent knowledge

:4 Start € OE 7 EBzm - Tyan. B3 mi... 0ol O un.. BESIHe EN _

joint control
BEE

Chatbot will go here

K QEIO-®L C 163




)
D
U
G
A
L
L

Open Learner Models: add evidence

Czarkowski et al (2005)

SASY -unix

evidence

editing adds
further
evidence —

interpreted by

consumer
program

(does not
delete/alter
existing
evidence)

Personalisation

2 items removed
2. items added

because your profile has:

e You want to get
more than a pass

grade,. .

e You know the UNIX
File System but
haven't passed the

quiz,, .

e You want Hennk's

hints., .

e You want UNIX
Jokes .. .

e You want lots of
practice

quizzes.,, -

student adds evidence for consideration

Home Contents YourProfile Make Notes Change Topic

UNIX File System overview

UNIX Joke:

Costello calls Abbott with some gquestions about UNIX:

Costello: What is the command that will tell me the revision code of a
program?

Abbott: Yes, that's correct.

Costello: No, what is it?

Abbott: Yes.

Costello: So, which is the one?

Abbott: No. 'which' is used to find the program.

Costello: Stop this. Who are you?

Abbott: Use 'who am i' not 'who r yoo'. You can also 'finger yoo' to get
information about 'voo'.

Costello: All I want to know is what finds the revision code?

Abbott: Use 'what'.

The File System is responsible for the management of data and files within your
computer. It is responsible for storing your files on a permanent storage device (e.g. a
hard-disk), allowing you to retrieve, view, modify and return them to storage.

In UNIX, all your data is stored in files and directories, in a hierarchical structure. &
directory is a logical container of files and more directories. This is the same as the
concept of folders in a Windows operating system. A UNIX file stores data, for example,
text or an image.

In actual fact, in UNIX directories are just special files that contain the names
Did U of the files they contain. However, the system knows to interpret these files
know differently to reqular files. In UNIX, all data in the file system is stored as files
2> and inodes. Inodes store system information about files that tell the file
- system where the data physically is stored on disk (i.e. the disk address of the
data chunks).

A UNIX File System holds system files/directaories user's private files/directories.
Typically, the system administrator will restrict access to the system area and provide
users with their own private areas.

Henrik's Hint : This topic is here because you need to know these things:
o How to navigate around the file system
o How to use relative and absolute paths

o How to view the security permissions on a file or directory

According to your profile, you know about the UNIX File System but haven't passed the
quiz:

You can either review these topics or attempt the UNIX File System Quiz

Page: Courses/UNIX3/FS_1.xmi

Help

Personalisation

2 items removed
5 items added

because your profile has:

You want to get
more than a pass

grade,, .-
You know the UNIX

File System but
haven't passed the

qQuizy,p,o

You want Henrik's
hints,,p -

You want UNIX

jokes,p.,-

You want lots of
practice

qulzzeswh 2
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Open Learner Models: editable

Mabbott & Bull (2006)

Flexi-OLM

A http:/Mocalhost:800fo1e2/edit.php 2t=40 - Microsoft Intern

misconceptions.

Question

=10l

File Edit “iew Favorites Tools Help

’ Address I@ hrtp:ﬂlc;] I l',' ‘

- |

| Hierarchy | | Lectures | | Concept Map | | Prerequi

Edit Learner Model
Selected topic: Arrays

Use the menus to set your new knowledge level for this
topic.

definefinitialise one-dimensional arrays | very limited ~|
accessing one-dimensional arrays
definefinitialise 2-dimensional arrays

|somewhat limited |

accessing 2-dimensional arrays [ moderate ~|

Misconceptions

declaration specifies the highest index (rather =

than size) [held <]
Submit | Cancel

< |

0

Here are some of your incorrect responses that suggest you may hold

uld go in the declaration, for the
exactly by the supplied values?

uld go in the declaration belowy if
cix elements?

a', 'z', 'b', 'y', 'e', 'x'}:

student has control

Your
response

\ evidence

\ edit

knowledge of
concepts
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Open Learner Models: editable

student has control

Handheld Computer

3 |c-PoLMILE «¢13:51 @ WAF|c-PorviLE << 13:51 @ WAF|c-povne <1351 Q@
C_P OLMIL EE LEARNER MODEL il IO LEARNER MODEL

| c-poLmiLE “x07:15
DIRECT MODEL EDIT

Binown O problematic [l topicsize Computer Basics Known 25 f+|-
% COVERED  TOPIC % KNOWN POSSIBLE MISCONCEPTIONS I m conceptions Computer Basics Covered so J+]-
o Cotouter Basics 25 Corrputer Basics Programming Basics Known 25 [+ |-
0 [ E— ) . ™
" 1.'='isthe equivalence operator Programming Basics Programming Basics Covered 50 Q|-
50 Programming Basics 25 E—EE Output Known o =
0 Output 0 2. dividing two integers gives a floating OLﬂgLﬂ Output Covered o f+]-
use ) point result Vanant Variables Known o f+-
i Variables 0 o _ anables Variables Covered o f+[-
0 Operatars 0 3. void main{void){ }; is ANSI standard Operators Operators Known o NB+1-
e QOperators € d 0 B
dCrosSs 0 Input 0 4. #define MAX is a constant Input parators Covere ez
User Input Known i) BIE
User Input Covered o B+[-

———————

& 2|

Goto Options

devices

= CPOLVILE _oHe

edit to
update LEARNER MODEL = L~

POSSIBLE MISCONCEPTIONS

1. '="isthe equivalence operator 2. dividing two integers gives a floating point result
3. void main{void){ }; is ANSI gtandard 4. #define MAX is a constant
TOPIC % COVERED % KNOWN B known O problematic O topicsize

mis conceptions

Computer Basics 50 25 I [ |
Programming Basics 50 25 B |

Desktop PC




Open Learner Models: editable

student has control

£\ c-POLMILE “x07:15 @ J&F| c-PoLMILE o< 13:51 D

C'POLMILE DIRECT MODEL EDIT

LEARNER MODEL

Computer Basics Known 25
Computer Basics Covered 50
use Programming Basics Known 25
Programming Basics Covered 50

aCI'OSS O utput Known
. Output Covered
devices

Variables Known
fariables Covered

POSSIBLE MISCONCEPTIONS

1. '="isthe equivalence operator

2. dividing two integers gives a floating
point result

3. void rmain{void){ }; is ANSI standard

O perators Known

Operators Covered

edit to

)
D
U
G
A update
L
L

4. #define MAX is a constant

User Input Known

oo 00 0o o OO

UserInput Covered

Goko Options

+ |+ [+ |+ [+ +]+[+]+]+[+]+

5 CPOVILE -8

LEARNER MODEL

% COVERED TOPIC

P
Corrputer Basics

50 Corrputer Basics

) . T POSSIBLE MISCONCEPTIONS
'”g'a'g':"g‘ asks e 1.'='isthe equivalence operator 2. dividing two integers gives a floating point result
Dt S ram— 3. void mainivoid){ }; is ANSI tandard 4. #define MAX is a constant
———
O;JI::;OVS bﬁp:amfﬁ TOPIC % cOVERED % kNOwN  E known O prpblernal;:_ O topicsize
mE conceptions
Computer Basics 50 s T )
Programrming Basics 50 2 N 0]
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Open Learner Models - Control

Inspectable models: frustrating 1f cannot change?

System encourage change: will students bother?

Co-operative models: will student want to give info?

Persuasion: frustrating if model does not change?

Negotiated: will students bother?

Add evidence: frustrating if small/unnoticed change in model?

Editable models: can student accurately change info?

Plenty of work still to do!
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Open Learner Models - Control

S1 S2 S3 S4 S5

m editable
mpersuasion
onegotiation

S6 S7 S8

How do students react to
different OLM interaction
methods?

Perceived utility of
methods

Mabbott &
Bull (2006)

Flexi-OLM
& Wizard of
Oz study

editable persuasion negotiation
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Open Learner Models - Control

« “Editing allowed a way of cheating to improve your model.”

 “The edit function in my opinion could be abused... Though when used
sensibly saved me the bother of covering topics I know I can do.”

 “I found the persuade function useful and liked the fact it would test me
before changing my knowledge level.”

 “Persuading was extremely useful in forcing me to answer further
questions and realise that I do lack knowledge in that topic.”

“The persuasion function definitely improved my learning as it allowed
me to keep persuading until I understood the topic.”

« “I saw negotiation as an opportunity to put it right if it was wrong and
correct myself if it proved I was wrong.”

e “[In negotiation the system was] right most of the time, and never
unreasonable.”

Flexi-OLM: Mabbott & Bull (2006)
CALM/Wizard of Oz: Kerly & Bull (2006)
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Open Learner Models: multiple views

Lioyd & Bull (2006)

Haptic Learner Model

@Adaptive Learning Environment

File Edit Help

=1olx]

[=)- My Learning Environment
Syllabus
[=- Learning Material
= Lectures
Lecture 1
Lecture 2
Reading List
Code Examples
Forum
Course Notes
Learning Style
= Tests
Test 1 (Graphics Pipeline]
Test 2 (lllumination)
(= Leamer Models
= Tactile
TLM (Graphics Pipeline)
TLM (lllumination)
(=) Standard

SLM (lllumination)

ALE

Textual Learner Model

Graphic Pipeline Concepts

Overall

|Coniusion between object and world coordinates systems

|Coniusion between clipping and veiwing coordinates systems

|Cunfusion between nomalised device and device coordinates systems

Graphic Pipeline Mi i Strength
|Miscunceptian about the world coordinate system |4 out of 4
|Misconception about the clipping coordinate system |S outof B
|Miscunceplion about the device coordinate system |4 out of 4

Results of the last test

Graphics Pipeline |0 out of 18 attempted

Overall [0outof 18

Questions Remaining  [All Question Attempted

) onsoL | @ yasteeres | Bistelons | BEC/MANLAD |[MEBOOR VI (4 DR 15510

Haptic Learner Model

Ideal world/object coordinate system concept

Possible Misconception held about the world coordnate system

Ideal viewing/clipping coordinate system concept

o __0O

Difference between the viewing and clipping coordinate systems partially known

Ideal normalised/device coordinate system concept

Difference between the device and i finate systems

Soft = Not well Known; Har¢ = Well Known
PRESS ESCAPE TO EXIT
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Bull et al (2005)

CEX

The Fractionator
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Open Learner Models: multiple views

eee.bham.ac.uk/olmlets/?v=2 - Microsoft Internet E:

JAeresle -
Learner Model: Graph

OI Ml t Show expected knowledge level for lecture: 0,1,2,3,4,5,6,7,8,9, 10
e S [Key: [ known [ misconceptions [ problematic ‘

View Favorites Tools Help

Bull & Mabbott (2006)

Problems Enug;\jgtd ge Topic
Simple individual views for T e uanies
Kirchoff's
d 1 1 f Laws
eployment 1n a range of courses R Te——
Mesh analysis |
olm.eee.bham.ac.uk/olmlets/?v¥=5 - Microsoft Internet Explore 0| X y T 2 -
"'. View Favorites Tools Help “Ac_ldress IW Go
Al .
Learner Model: Text Learner Model: Skill Meters
Show expected knowledge level for lecture: 0,1,2,3,4,5,6,7,8,9, 10 Show expected knowledge level for lecture: 0,1,2,2,4,5,6,7, 8,9, 10

Your understanding of Basic quantities is very high. ‘ Key: @ known [ misconceptions [ problematic [ not covered ‘

Topic
knowledge

Your understanding of Nefwork theorems is very low.

You ma* hold misconceptions about Kirchoff's Laws. el
Basic quantities [comPARE]

Kirchoff's Laws [COMPARE] [MISCONCERTIONS |

Network theorems

Mesh analysis

Nodal analysis =l

Your understanding of Mesh analysis is very low.

Your understanding of Nodal analysis is very low.

H?!I

im.eee.bham.ac.uk/olmlets/?v¥=3 - Microsoft Internet Ex|

J File Edit View Favorites Tools Help |JAddvess @Jhttp {iolm, eeet'I.Go ‘

= Al
Learner Model: Table Learner Model: Boxes
Show expected knowledge level forlecture: 0, 1,2,3,4,5,6,7,8,9, 10 Show expected knowledge level for lecture: 0,1,2,3,4,5,6,7,8,9, 10
Knowledge Level: Ev. high Ohigh COOK Olow Ov. low [Omisconceptio
Level of Topics currently at this level l " = 9 9 : o
knowledge
wvery high Basic quantities [ComPARE L
IFICNOITS Laws
high
OK
lowy
Network theorems [CompaRe [COMPARE] Netwark ‘ [COMPARE] Mesh analysis ‘
Mesh analysis theorerns _';l
Moadal anabeic (e | < | B




Mabbott & Bull (2006

O C Programs O C Programs

Flexi-OLM S

Simple and structured
VIEWS

Arithmetic operators..
Bitwise operators
Assignment operators..
Inc/decrement operat..
Logical operators
Relational operators..

- Lecture 3 -
Operator precedence .. o

Arithmetic operators..
Assignment operators..
Inc/decrement operat..
Program structure
Loagical operators

oooEoo@

B If..clse construct zela:iolnalf?l EFE:D:E-- O Selecti truct: | I truct
ontrol of flow stat.. | Selection constructs.. - constry
@ Compound statements O} Control of flow stat.. (. Selection constructs.. —{ If construct B If.clse construct
@ Program structure B If..else construct : I Switch construct
B Arithmetic operators = E:(gtressmtns ! @ Switch construct L] Iteration contructs -..[] Forloop
O Assignment operatars = ﬁ O Iteration contructs g ;:;illncllg O while loop
=" If construct ile loop
[ Bitwise operators Arithmeti i " ) O Do..while loop
@ Arithmetic operators O Do...while loop M Expressions
O CPrograms @ Bitwise operators - Program structure & Not covered .l Bitwise operators
B Compound statements O Logical operators Compound staterents
O Control of flow staterments O CPrograms -@ Compound statements
O Do..while loop O Relational operatars s
[ Expressions O Operators Epressions :
O Forloop O Onerator precedence rules Statements -@ Statements
B Ifconstruct O Selection constructs E
rar— O Incidecrement aperatars
@ If.else construct O While loop
O Incidecrement operatars O Control of flow statements Ouerdor T uses
O lteration contructs O lteration contructs . E%H*—————
O Logical operatars O Da..while log - | e .
. ctmblon canbe
O Operator precedence rules | |B Switch construct vin et mg.‘dI
e using
O Operators [retecened] ” e N o
@ Program structure There is insufficient data to declred |
O Relational operators assess your understanding MT .
O Selection constructs .
Selection constructs =
O Statements of the following
g w O Assignment operators —
O While loop O Forloop

Overall, your understanding of basic C programming is moderate

comprise

have
comprise. \
several

You have misconceptions about the following topics: Switch construct

You have excellent understanding of the following topics: If..else construct,
Compound statements, Program structure, Expressions, Statements, If construct, Arithmetic
operators, Bitwise operators

Your understanding of the following topics is moderate: Logical operators, C
Programs.

Your understanding of the following topics is quite limited: Relational operators,
Operators, Operator precedence rules, Selection constructs

Group
You do not understand following topics: Inc/idecrement operators, While loop, Control

of flow staternents, lteration contructs, Do.. while loop. —>  Prerequisite

The system has insufficient data to assess your understanding of the following Co-requisite

topics: Assignment operators, For loop.




@@M Open Learner Models: multiple views

D Is it worth having multiple views?

The Fractionator (children) |
Haptic Learner Model (adults) } lab-based studies
Flexi-OLM (adults)

OLMlets (adults) } full deployments

People have different preferences

e The graph view was less useful. The reason was because by having the
grey and red areas separate it was difficult to see how much of the topic
I had good knowledge of. In the skill meter I could tell more easily.

e The graph view is very much similar to the skill meter. They only differ

as the graph has an axis. I found this view easier to interpret as there
are results on both sides of the y axis.

U
G
A OLMlets - user comments:
L
L



@@M Open Learner Models: multiple views
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Is it worth having multiple views?

The Fractionator (children)
Haptic Learner Model (adults)
Flexi-OLM (adults)
OLMlets (adults)

People have different preferences

} lab-based studies

} full deployments

Flexi-OLM - user comments:

e The concept map was the most useful as it shows the relationship

between all subject areas and where my weaknesses lie.
e Concept map is a bit complex compared to the others, making it a
bit difficult to understand.




@&M Open Learner Models: multiple views

D Is it worth having multiple views?

The Fractionator (children)

Haptic Learner Model (adults)

Flexi-OLM (adults)
@ OLMlets (adults)

People have different preferences

} lab-based studies

} full deployments

A Flex1-OLM - preferences: favourite view  least liked view

Related concepts < r
& Lectures

Concept map
& Pre-requisites




Open Learner Models: user constructed
°
L] L]
L]
Flexi-OLM: user-constructed views — drag and drop
©) Concept map - Mozilla Firefox ] -1o] x|
File Edt View Go Bookmarks Tools Help
<] - [ - E@j TJI} | L] rttp: ocaihost:800/tiexi-dlyimap php x| © e |G,
Edit Map Layout Return to viewing model | Help =
Unused Topics Add custom topic I
Assignment | Incidecremerg | Relational Operator For loop Keywords Arithmetic
operators operators operators | |precedence operators
Identifiers Prefixes Ptrim‘rtive Selgtdiglt—' e GTE
es constructs o
” i o niialisation
tteration If..else Switch Compound Do..whil . Logical
contructs construct construct s’tate‘rjnerrls olo;; " . operators
Literals Scope Arguments | | Prototypes /a(z/ If construct
While loop
Functions printf scanf Format Comments
specifiers
Type Macros Header files hfs
Cconversion |
Strings art of Arrays ;;3%;3:2 has Statements
h#s part of
Control of Expressions
flow
statements
& =
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Open Learner Models: user constructed

© Mozilla Firefox =lol x|

Mabbott (ongoing work) e EH vew Go Sommis Ik ted
@B 0 QTOmwmdoed
Flex1-OLM:

i
user-constructed

Arithmetic operators
If construct
Initialisation
Keywords

Logical operators

O
O
O
O
O
. [ Control of flow statements
‘ Ile‘ N 7 S list O Comments
O Prefixes
O | T ~ioix]
OE File Edit View History Bookmarks Tools Help
S S <3 < v @ L/E || httpritocalhost: 800/ flexi-olm3.0/7v=9 v | B @v Google s
S0
O w
O st | Hierarchy II Lectures Il CMap Il Prereq |I Index |I Ranked || Summary “ Tree |D
O A
@ r (List sk customise this view
O A
O A |uUnderstanding: @ excellent CJmoderate [Jsomewhat limited [Jv. limited Emisconceptions Oinsufficient data
O ci
@ Arithmetic operators O else construct O D | OEorloop O Functions
. Compound staternents
O Assignment operators = Pfomra?ﬁ’;trzcatj;“e”s O Fu DState_ments O If construct
8 Siyissoesis | B e 0 | BEchionlsenors Blssocosne
o O Statements Logical operalors Inc/decrement operators
E 8opnr10 orSr:r;ISstatememg @ Ifconstruct S I:I [ Do...while loop O Initialisation
O _C—thl_?ﬂ——-—t_t_——t O Arithmetic operators ‘ @ Comments [ lteration contructs
O W E w g :? & Control of flow statements [ Keywords
Lo..while loop Logical operators . @ Identifiers [ Literals
O Expressions S —el—g;;%‘jfarﬁwamrs _in [ Selection constructs [ Operator precedence
E If-;orloot t O Operators [ Program structure [ Prefixes
ffconstruct O Operator precedence rules [J Header files [ printf
@ If.else construct [m] wt DM?cro.s [ Prototypes
O Incidecrement operators g v—%ﬁ;————zme“m [ Primitive types [ scanf
O |lteration contructs o —QContml of flow statements [ Arguments [ Scope
O Logical operatars O lteration contructs [ Arithmetic operators [0 Strings
O Operator precedence rules O Do.while loop O Arrays [ Switch construct
O Operators @ Switch construct [ Assignment operators [ Tokens
@ Program structure - ) [ Compound statements [ Type conversion
O Relational aperators Thers s insuflicient data to O] Expressions 0 While loo
O Selection constructs assess your understanding [0 Format specifiers
[ Statements of the following
O Switch construct )
e O Assignment operators
O ‘hile loop O Forloop < | |




© Flexi-OLM - Mozilla Firefox (o] x|

Mabbott (ongoing work)

File Edit View Higtory Bookmarks Tools Help

@ - - @ (&) |l tpstosathosta00iiextuniversalrv=T v B

I Tree | I Map | | Test Questions | I Help | | Log Out |

F leXi = OLM : ----- 0] Loaicsl operstors | Arithmetic operator:
user-constructed
VIEWS (tree)

{] Operator preced : ] Selection constructs
{7 Identifiers -
{] Switch construct

{J For loop -

{0 Do...while loop

{J Eiles

{7 Format specifiers

] Primitive types

{7 Iteration contructs

{7 Type conversion

{] Macros

{I] Header files

{7 Dynamic Memory Alloc..
operat.. | Relational operators ] Prefixes

-iolx]

File Ecit Yiew History Bookmarks Tools Help

<7:J - v @ ﬁ || http:focalhost:800/flexi-olm3 0/7v=7 M2 ¥|Google Y {7 Assignment operators | If...else construct -] Structur|
OcPrograms T T Tnitialisation e {1 Compound
{1 Operators Arithmetic operators.. | Hierarchy | | Lectures | | CMap | | Prereq | | Index | | Ranked | | Summary | | Tree I D -] Arquments
Bitwise operators {7 If construct
{0 Assignment operators.. . . - Program structure
R ——— Tree I* customise this view I g ——
[ Logical operators
O Relational operators.. Understanding: @ excellent Omoderate 0 somewhat limited Ov. limited Emisconceptions Oinsufiicient data {0 Brototypes {0 Control of flow stat.. -] Arrays
00 Operator precedence .. {5 While loo

-] Header files {] Comments

Expressions
Control of flow stat.. -] Selection constructs -] If...else construct O If construct O Expressions
{0 Switch construct
- ompound statements
Compound statement
O Control of flow stat.. -} Selection constructs.. - If construct O Ueration contrycts -] While log
& If..else construct {0 Eor loop
@ Switch construct [ Functions {] Arguments
..} Iteration contructs -] For loop [ Scope |
O While loop {0 Type conversion - [ Primitive types
O Do..uhile loop - Basics {0 Initialisation
& Program structure - [ Proaram structure
[ Compound staterents - Expressions
0 C Programs --{l] Comments
[ Statements
-0 Arrays
[ Strinas
-0 scanf
-] printf
O Lecture 3 @ Arithmetic operators.. . Operators [ Arithmetic operators
O Assignment operators.. [ Assianment operators
Inc/decrement operat..
O Inc/decrement opera {0 Inc/decrement operat..
-@ Program structure -
O Lecture d 0] Losieal operator {I] Loaical operstors
0 Relational operators.. Relational operators
O Control of flow stat., [} Selection constructs ] Operator precedence
[ Format specifiers
{ Switch construct
O Iterstion contructs -] For loop [ Keywords
0 while loop -] Literals
.0 Do...while loop [ Prefixes
@ Expressions [ Macros
@ Not covered ... Bitwise operators ——
{1 Prototypes
B Compound statements
@l Statements
< | |
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VIEWS (map

ozilla

File

Edt View Higtory Bookmarks Tools Help

- - @ /\J‘J || http:iocalhost:8004flexi-olm3.0/7v=8 M

Fle Edt View History Bookmarks Iools Help

A
Led

U

G
> P

Corequiste

B el ]

scanf

Arithmetic
Operator:

ors

irefox
(el [\_} http: /ocalhost:800/lexi-unive:
Test Questions [
Logical
nEJE{_r or:
E
fteration
i -
Type_
conversion
ust reagithfuich
Commerts _']_
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Open Learner Models: user constructed

Will students
create and
maintain their
own views?

Ongoing study

Preference for

view type:
upper - existing

first

lower - own first

Map RO TR E T R R T T TR NI TR IR T

List |

Tree [

ext [

.k,

hdex | .

Prerequisites [

Concept Map Y RYRYRYRYRYRYRYRYRYRYRYRYRY

Lectures

Hierarchy |

positive
E neutral

O negative

Tex t e
Ranked ==
h d ex | R rataran
Prerequisites ==
Concept Map =
L ecC tu res 1 e Y
Hierarchy E————==x
I
0% 50%

100%

posttive
H neutral
O negative
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OLMlets

Comparison views

| [k

20

10

peers, expectations

[ 1
/T ]
N |

] |
f-~l2~‘:qlr I[ll l[li Il!i -t
ti’!2~‘
Expoctod by wack 5

[CoWPARE | Pra-ncoamant

fod 2oil-noa s

very ow 0w

W

hagh

comparison to peers

Expactod by weok 5 Exgociod by wack 5

very high
Your understanding of Educalional issues and what the m
A low level of understanding is expected by week 3.

You may hold misconceptions about Intelfigent tutoring sy.
Avery high level of understanding is expected by week 3.

Your understanding of Open lgamer modelsis low. [comps
A high level of understanding is expected by week 3.

comparison to instructor expectations



@@M Open Learner Models: comparison

OLMilets peers, expectations
D y I
I foupd the expected knqwledge —
comparison useful, prompting me — I —

to read more of the course notes,
and to try to meet or exceed the N *
expectations each week.” .

* “The comparison against the | ‘

very ow oW O high  very high
A lecturer's expectations helped me

1dentify 1f I was on target within the module.”

* “To compare my model to the other students was a useful
incentive for me, I do not like being 1n the bottom half of the

class and so the ability to see myself compared to my peers
was motivating.”
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Open Learner Models: multiple users

Bull & McKay (2004)

Subtraction Master

3 As Peer

peers
B0 (=]}

Help View

Excellent. You are doing brilliantly. Compared to other
children of your age you are doing very well.

KEY|M © & =
y 2 o
satisfactory/ good/ very good/ fantastic
23-112 76-28 453-234 574-359 364-175
Two digit Two digit Three digit Three digit Three digit
s subtract two subtract two subtract three subtract three subtract three
| & &s Student E-:][ digit [no digit digit (no digit diait
Holp View adjustment). [adjustment adjustment) [adjustment [adjustment
from tens to tens to units) hundreds to
units). tens and tens
You Can Do..... T to units].
subtractions like these KEY M & © = T 3k
: satitactony 0oodd valy good f2 | .g‘ ) o [z
23-12 T6-28 459-234 574-359 364-175
Twodok abiract)  Two digh subliact  Thee digt Yhiee d Thiee digk
wodigtiee | hwodgh subliact Bee ool sbtiact teoe
adustment] | [odustmeneiiom  dighl tubliect e Ayt [aduatre
| tenstounts] adustent e e L v WSS
| terys lourelg] and tens to
urits

IEN PR ENE
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@& Open Learner Models: multiple users

teachers

° "6..T"";éi-”t.;"'";d.;a;‘&;-‘"""“-“."'"'“-“."'“.“-"'"'“.“."'"'“-“."'..'“-"'"'“.“-"'"'“.“.“I- D '
D Subtraction Master = ks
: \ : | 1] 4| seies Stadons »
ol \ . ||
§ 5 \ 5 Question Type Attempted
§ . \ \ x 2DNA 20TUA 3ONA 3DTUA 3DHTUA
» \ ¢ ||
ra..f;;;.'.;; 'i.’;"d';“;"a.';‘”""."."."”""“""“""“"". peeseesee see pee see see see pee pee e pee pee pee s g z 2 Quchn w‘eCl
M [ : | | e
I a \ [ 0 Miscmqeplm: Wih r
S 20 l I I 20 [E_TJ; 2002 ' 2otus ' osona | 3oTus 'ioHTUA ;mmvty S
isconcephons
C 15 15 lm— w— I AVECHPES = bOm AVErSGEs P‘f’“ V"‘-'e. ‘o_-
O % 10 10 Question Ty r;c::;?ggn o lo_
@ 3 3
N L] . | masi; , T ey, | Pt Subnomn s
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Open Learner Models: multiple users

children, parents

¢ Fraction congquer with parents open learning model

F racti On H e lp er FRACTION ' STUDENT OPEN LEARNER MODEL ] PARENTS OPEN LEARNER MODEL | HELP-"How to read Tree*

UPDATE Parents Open Learner Panel

The table shows your child's overall understanding of fractions
The ticks show your child's level of knowledge.
Press UPDATE Parents Open Learner Panel to update your child's progress.

DETAILS EXCELLENT |  VERYGOOD |  MODERATE | SLOW [ unsaTisFAcTORY |
_— ) ) MIN [m] ] v | O |
< Fraction conguer with parents open learning model - [ &0 1 1 ] B l
FRACTION | STUDENT OPEN LEARNERMODEL | PARENTS OPEN LEARNER MODEL | HELP-"How to read Tree* | - ' B ‘ . i '

WHAT YOUR TREE MEANS
o -a N Z 4 AP b, - (NO MISCONCEPTION)
2 ] - | GOOD UNDERSTANDING of

@ TREE LEVEL1 TREE LEVEL2 TREE LEVEL3 TREE LEVEL4 TREE LEVELS SAD LEVEL1 SAD LEVEL2 SAD LEVEL3 SADLEVEL4 SADLEVELS | ammon denominator conversion in Fraction
I0ST MISCONCEPTION OCCURED)
A HISCONCEPTION in

TOPIC 1: COMMON DENOMINATOR CONVERSION . . .
2 relation between Fractions and Mixed Number

MISUNDERSTANDING in TOPIC 1 in denominator conversion in Fractions

You have misunderstanding about common denominator means same value of denominator.

COMMON DENOMINATOR CONVERSION FRACTION & MIXED NUMBER
TOPIC 2: FRACTION & MIXED NUMBER
E ’ Child Misconception QUESTIONS
MISUNDERSTANDING in TOPIC 2

You have misunderstanding about common denominator means same value of denominator.

SOLVE MORE QUESTIONS UPDATE YOUR PROGRESS




@&M Open Learner Models: multiple users

D

U
G
A
L
L

children, parents

Fraction Helper

Sweetheart, look at this fraction, 8 over 12. If you want to get the simplest
form of it, what do you have?

It1s 2 over 3 isn’t 1t? (correct)

No, the first thing you need to do is to subtract the equal number. The
smallest number you can divide 8 by is 2, so what you need is 8 minus
2 over 12 minus 2 is 6 over 10. Then you need to keep subtracting until
you can’t subtract any more, so. 6 minus 2 over 10 minus 2 is 4 minus
8, and then 4 minus 2 over 8 minus 2 1s 2 over 6.

Oh, so the answer is 0 over 4?

Hold on, I made a mistake. Well it must have gone wrong half way, 1°//
teach you later. Just stick with what you have done for now.
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Open Learner Models: multiple users

Bull & Nghiem (2002) peers, 1structors

File View Help File View Help

] Joe

Student Name [Joe |
Student ID [12345 |

Peter's Bar Meter

[ Joe’s Bar Meter

Carrect |1 1 0 1 3 1 o 0 1 o
Aincorrect 24 24 25 24 22 24 25 25 24 25
Overall |-23 -23 -25 -23 -19 -23 -25 -25 -23 -25

Student Name |Feter |
Student ID [12345 |
12 i) D (= ~ T & m mas
Correct |26 20 8 20 5 6 17 6 27
Ilncorrect 6 5 20 3 15 20 0 30 2 [14
Overall |20 15 -12 17 -10 -14 17 -24 25 -7
Confirm New Identity...
Refresh...

Student Name [mark |
Student ID 303039 |

13 i) D Iz ~ T & m mas T
Caorrect |42 3 31 33 40 10 11 10 10 10
Incorrect|1 2 2 2 73 31 52 2 24 43
41 29 29 31 -33 -21 -41 -11 -14 -33

Confirm New Identity...

Refresh...

a Peter’s Question Exercises |

Comparing individual models



@&M Open Learner Models: multiple users

D

U
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L

peers, instructors

UMPTEEN

Address l@] http://localhost/stage2fupdate _general_control.php -
nstructors : i
™ Susan Bull * Open Anonymously © Open with personal details
I Dawid Pycock & Open Anonymously © Open with personal details
V' Peter Jancowic ' Open Anonymously & Open with personal details
I Steven Quigley & Open Anonymously © Open with personal details
V' Peter Hall " Open Anonymously & Open with personal details
V' Sandra Woolley & Open Anonymously © Open with personal details [*
I Andrew Mabbott (TA) & Open Anonymously © Open with personal details
Who can view an individual’s | e sumiy s
learner model]? | dntagres o th rsultofsected concept, Tast e agan




Open Learner Models: multiple users

extended from Bull & Mabbott (2006)

OLMlets

/2 OLMLETS learner model - Microsoft Internet Explorer
|10-©-HNRABLK® ”“ Fle Edt Vew Fav
User 25's Model

Current
knowledge

"1 Do-while and while loops

[ Switch statements and the break keyword
[ET T 1 Bitwise and logical operators
"1 Pre-increment and post-increment

(i Model

Current
knowledge

[0 ] Do-while and while loops

Topic

Topic

[ Amayindex

User 28's Model

Current
knowledge

[T ] Do-while and while loops
[ T ] Switch statements and the break keyword
|&€] pane

Topic

Who can view an
individual’s

/3 Set Model Access - Microsoft Internet Explorer

1Q-© - [x & &L %k & ”“ Fle Edt Vew Favorites

peers, instructors

=101 x|

I
»Huis »HA(_!dress:-] Go

a
>

[Home | | Skill Meters | [Graph| | Boxes | | Table | [Text| [Group| | Access | [Peers | | Options | {Help| 2

OLMlets Example (C Programming) B __ [LogOut]
Set Model Access
Add new grou Peers Instiuctors Group 1[x] [Group 2 [x]
Extent of access full C e C @
selected c « @ ol
none @ = C o
Do-while and while loops r [ r r
Switch statements and the break keyword 17} | 72 1]
Bitwise and logical operators = - r r
Pre-increment and post-increment 17} I~ 72 [ ]
Array index m ~ - ]
Identifiable anonymous C o C @
named @ o @ (ol |
Members A un | Andrew Mabbott | Alice Kerly
Af Sridhar Pammu
Al Susan Bull
a1 student
Al names
Al ludden
Al
D
Bl conox Ll
&l [T [ [ mtemet /

learner model?

A [ Biwiseand logical operators
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Open Learner Models: multiple users

Will students want to view peer models and share
their own model with others?

UMPTEEN "~

Small group (12) - most opened to all .
Large group (50) - different patterns lab studies
Use in courses

UMPTEEN - user comment;:

e “Viewing the group model let me know not only one out of three
students have problems on concept of array size and indey, it let me
to realize that I am performing better than I thought, low mark on
this concept is not all my fault, it is actually quite difficult for students,
what I need to do is do not lose courage and confidence, study hard.”
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Open Learner Models: multiple users

Will students want to view peer models and share
their own model with others?

UMPTEEN "~

Small group (12) - most opened to all
Large group (50) - different patterns lab studies
Use in courses

UMPTEEN - user comment;:

e "I opened my learner model to all the peers anonymously. Maybe this
will make someone who did as bad as me feel better. At least, he or she
was accompanied.”

e "I get information from others' learner model, so I think it's my
responsibility to open my learner model to others. That's fair.”



@@M Why have an Open Learner Model?

D Re SUltS . Do students want an open learner model?

Reasons for an Open Learner Model (105 users)

|

reflection
@ control

planning O yes

B maybe

A model accuracy O no

navigation
& user's right

0% 20% 40% 60% 80% 100%

& Extended from Bull (2004)



@&M Why have an Open Learner Model?

D Re SllltS . Do students want an open learner model?
Open Learner Model Contents (105 users)

knowledge

U
G
A difficulties
L
L

B yes
B maybe
O no

misconceptions

0% 20% 40% 60% 80% 100%

Extended from Bull (2004)



@@M Why have an Open Learner Model?

D Re SllltS . Do students want an open learner model?

Open Learner Model Access Initiative (105 users)

system initiate

U
G
A student initiate
L
L

B8 yes
B maybe
O no

mixed initiative

0% 20% 40% 60% 80% 100%

Extended from Bull (2004)



@&M Why have an Open Learner Model?

D Re SUItS . Do students want an open learner model?
Open Learner Model Level of Detail (105 users)

overview only

H
G
A details only
L
L

O yes
B maybe
O no

overview &
details

0% 20% 40% 60% 80% 100%

Extended from Bull (2004)



@@M Why have an Open Learner Model?

D "I don't really believe that, do I ?”

b LA

|
L e

"Well, yes, I suppose  "But now I know
I do.” better.”

i T e €9 =—



@&M Why have an Open Learner Model?

Happy, autonomous, responsible learners

Happy instructors:

T e €3 =
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Summary

e Adaptive Learning Environments (brief)
 What is an Open Learner Model?

 Why have an Open Learner Model?

« OLM work — brief overview

» Presentation of Open Learner Models

» Interaction with Open Learner Models (control)
« Multiple View Open Learner Models

* Learner Constructed Open Learner Models

* Multiple User Open Learner Models

« Lab - OLMlets, Flexi-OLM



@M\\m Learn one set of words

D Portuguese Chinese (Mandarin)
H 1. cow -vaca 1. cow - muniu
2. cat - gato 2. cat-mao
@ 3. dog - cdo 3. dog - gou
A 4. rabbit - coelho 4. rabbit - tuzi
& 5. bird - passaro 5. bird - nido
L



Practical Session

rosoft Internet

ess [&] http:/foim.eee.t ¥

elp “

Y Learner Model: Graph

OLMlets

[Key: [ known [ misconceptions [ problematic ‘

=10lx|

JE Ec Vi ay Tools  Help ‘
. : =

Learner Model: Skill Meters
Show expected knowledge level for lecture: 0,1,2,2,4,5,6,7,8,9, 10
‘Key: @ known B misconceptions [ problematic  [J not covered ‘
Current ]
knowledge Topic
[N Basic quantities [COMPARE
N | Kirchoff's Laws [CompARe] [MSCONCERTIONS]
= Network theorems

Mesh analysis

Nodal analysis =l

Current ;
. Problems Topic
knowledge
httn.//olm.eee.bham. « . ®.
S < t >
Basic guantities [comPaRE
ac.uk/olmlets/ Kirchoffs
Laws
Network theorems [COMPARE]
Mesh analysis
3 OLMLETS learner model - Microsoft Internet Explorer [l =] 5]
“@-Q B D L@ | e e e rmtes ks | agiess ] Do ‘ v
=
User 25's Model
Current
knowledge Topic
[C__—"""1 Do-while and while loops
Switch staternents and | [ T i R e [l =100 x|
Bitwise and logical ope Vew Favorites ”HL-,*S » ]A‘_M,ES:'I He ‘ > |
Pre-increment and post
Skill Meters
s Model OLMlets Example (C Programming) . [LogOut
Current
Topic
knowledge P Set Model Access
[ ] Do-while and while loop
[ Biwiseandlogical ope Add new group Peers Instiuctors Group 1[x] [Group 2 [x]
Extent of access full c ol (ol @
1 Amayindex solectod - - s -
none @ [ C o]
User 28's Model Do-while and while loops [l r r r
Current Switch statements and the break keyword r [} ~ r
Jnowledge Topic Bitwise and logical operators = ,— - =
_:l Do-while and while loof; Pre-increment and post-increment r r ~ r
I T ] Switch statements and { A"ay_'"dex [ r L8] Lol
anonymous c [ ] c @
[EToone named e [ @ c 5
[Members n | Andrew Mabbott | Alice Kerly
Af Sridhar Pammu
Al d Susan Bull
Al student
Al names
Al hidden
A
D
(ns = =
& [T e otemet Z




Practical Session

http://olm.eee.bham.

Flex1-OLM

ac.uk/flexi-olm/

OCPrograms

-0} Operators il Arithmetic operators

@ Bitwise operators

-0 Logical operators
O Relational operators

-0 Control of flow stat.. —-J Selection constructs..

O Iterstion contructs -

calhost:300fo1e2/persuade.php ?t=40 - Microsoft Interne =lolx|

Edit View Favortes Tools Help

]Agdress & http:ocalhost 800/c: | "
=

I Hierarchy | I Lectures | I Concept Map | I Prerequisites | D_

Persuade System

Selected topic: Arrays

Here are some of your incorrect responses that suggest you may hold
misconceptions.

) Your
Question response
What number should go in the declaration, for the
array to be filled exactly by the supplied values?

5
char t[_]1 = {'a', 'z', 'b', 'y', 'e', 'x'}:
What number should go in the declaration belowy if
array tis to have six elements?

5

int ©[__]:

If you still wish to persaude the system, click proceed below, and the
system will ask you a series of questions. If your answers convince the
system that your assessment is correct, your model will be updated.

Proceed | Cancel

2l

s

el - N xR — —

& Program structure -
|8 Compound statements

@ Expressions
@ Statements

-0 Assiqnment operators..
-0 Inc/decrement operat.

L) operator precedence ..

@ If construct
|-B If..else construct
L@ switch construct
-0 Eorloop
-0 while loop
L0 po..uhile loop

=lof

Address |1 nttp:ic ¥ ‘ w

A http:ilocalhost:800fo1e2/edit.php 2t=40 - Micri
Edit

File

View Favortes Tools  Help

=l

I Hierarchy | | Lectures | I Concept Map I I Prerequi

Edit Learner Model
Selected topic: Arrays

Use the menus to set your new knowledge level for this
topic.

definefinitialise one-dimensional arrays|very limited  ~]
accessing one-dimensional arrays m
definefinitialise 2-dimensional arrays  [somewhat limited |
accessing 2-dimensional arrays [moderate ]

Misconceptions

declaration specifies the highest index (rather
than size)

Submit | Cancel

4« |

held 2

ol
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