PrispOsobovanie obsahu
vyucboveho systéemu na zaklade
priebezneho hodnotenia

Oto Vozar



Motivacia
» Ciel: kladenie otazok pouzivatelovi a ich

vyhodnocovanie

* Druhov otazok existuje velké mnozstvo —
ako ich ziskat a reprezentovat™?

* Ako ich klast podla pouzivatelovych
charakteristik?



Obsah

Reprezentacia otazok : Standard QT
Adaptivny vyber otazok

Stav projektu

DalSia praca



Standard QTI

* IMS QTI je urCeny na
— Reprezentaciu testov a testovych otazok
— Zjednocuje tvar v akom su zapisane

— UrcCeny pre vymenu otazok medzi
» UloZiskami otazok
* VVyuCbovymi systemami
 Editormi otazok



QTI - moznosti

* Verzia 2.1 umoznuje definovat hlavne

— R6zne interakcie s pouzivatelom (teda r6zne
typy testovych otazok)

— Sabldny otazok — otazky s volnymi a na ne
viazanymi premennymi

— Spbsoby hodnotenia pouzivatela aj pre viac
hodnot a s pouzitim interpolacie

— Texty otazok vo forme xhtml

— Definovanie testov, ich sekcii, pokynov,
podmienok



QTI - interakcie

e Jednoduché interakcie

— Obsahuju len jeden bod interakcie s
pouzivatelom

— Napriklad single-choice otazky



QTI - interakcie

UNATTENDED LUGGAGE

Look at the text in the picture.

NEVER LEAVE
LUGGAGE
UNATTENDED

What does it say?

You must stay with your luggage at all times. |

Do not let someone else look after vour luggage.

~

Remember your luggage when you leave, B

» Single-choice — 1 spravna odpoved



QTI — interakcie (pokr.)

COMPOSITION OF WATER

‘Which of the following elements are used to form water?

Carbon |

Oxygen | v
Hydrogen

Chlorine

Helium

Nitrogen [

* Multi-choice — viac spravnych odpovedi



QTI — interakcie (pokr.)

Rubens Barrichello

GRAND PRIX OF BAHRAIN

finishing order?

Jenson Button

The following F1 drivers finished on the podium in the first ever Grand Prix of Bahrain. Can you rearrange them into the correct

Michael Schumacher

» Usporaduvacie otazky




QTI — interakcie (pokr.)

SHAKESPEARIAN RIVALS

Hidden in this list of characters from famous Shakespeare plays are three pairs of rivals. Can
you match each character to his adversary?

Lysander Prospero
Antonio

Capulet Montague

(Demetrius-—— |

L _+— ]

* Parovacie otazky (matching)



QTI — interakcie (pokr.)

CHARACTERS AND PLAYS

' Match the following characters to the . The | Romeoand A Midsummer-Night's |

Shakespeare play they appeared in: Tempest |  Juliet Dream
| Prospero | | |
Capulet | | #
Demetrius | [ |
Lysander | ® | | *

» Parovacie otazky trochu inac
— Ako keby viac single-choice interakcii naraz



QTI — interakcie (pokr.)

RICHARD III (TAKE 3)

Identify the missing word in this famous quotation from Shakespeare's Richard III.

Now is the winter of our discontent

Made glorious summer by this sun of York

And all the clouds that lour'd upon our house
In the deep bosom of the ocean buried.

« Doplfianie kratkeho textu



QTI — interakcie (pokr.)

WRITING A POSTCARD

Read this postcard from your English pen-friend, Sam.

Here is a postcard of my town. Please send me
a postcard from your town. What size is your
town? What is the nicest part of your town?
Where do you go in the evenings?

Sam.

Write Sam a postcard. Answer the questions. Write 25-35 words.

« Dopifianie volného textu



QTI — interakcie (pokr.)

» Grafické interakcie
— Pracuju s obrazkom
— Niekolko r6znych druhov



QTI — interakcie (pokr.)

UK AIRPORTS (TAKE 1)

The picture illustrates four of the most popular destinations for air
travellers arriving in the United Kingdom: London, Manchester,
Edinburgh and Glasgow.

Which one is Glasgow?

* VVyber bodu z moznosti



QTI — interakcie (pokr.)

WHERE IS EDINBURGH?

Mark Edinburgh on this map of the United Kingdom.
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* Vyber bodu ,naslepo”



QTI — interakcie (pokr.)

FLYING HOME

Lorna is flying back home to the UK. Ideally, she would like to fly in
directly to her home town of Glasgow. Edinburgh is her second choice
and, if necessary, she could fly into London and pick up an internal
connecting flight. Although she has been offered a cheap flight to
Manchester it remains her least favourite option as connecting flights to
Glasgow are not very reliable from there.

Mark the airports shown on the map according to Lorna's preferences.
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* Oznacenie viacerych bodov - usporiadanie



QTI — interakcie (pokr.)

AIRPORT TAGS

The International Air Transport Association assigns three-letter codes to identify
airports worldwide. For example, London Heathrow has code LHR.

Some of the labels on the following diagram are missing: can you identify the correct
three-letter codes for the unlabelled airports?

EBG GLA MCH
CBG EDI MAN

* Priradenie nazvov vyznacenym bodom




QTI — interakcie (pokr.)

» Adaptivne interakcie
— Maju viac bodov interakcii s pouzivatelom

— Prebiehaju podla pouzivatelovych odpovedi —
preto adaptivne

— Nasleduje ukazka jednej takej interakcie






MONTY HALL (TAKE 1)

Monty Hall has hidden a prize behind one of these doors.
Monty opens one of the other doors to reveal - a goat!

He then asks you if you would like to change your mind or to stick with the door you
originally chose. It's time to make your mind up, which door are you going to open?

3 .

Rl

- this door is now open revealing a goat!




MONTY HALL (TAKE 1)

Monty Hall has hidden a prize behind one of these doors.

Bad luck! When you opened your chosen door it also revealed a goat.

i :

—u

- this door is now open revealing a goat!

; ﬁ {*
i

- this door is now open revealing a goat!

Well, whether or not you won the prize did you make your decision by guesswork or logical
reasoning? The question is, if we allowed you to play this game repeatedly what strategy should
you adopt?

Always stick to the first door you chose. -
Always switch to the other closed door when Monty offers you the chance.
It really doesn't matter whether vou stick or switch - the outcome's the same. .




MONTY HALL (TAKE 1)

Monty Hall has hidden a prize behind one of these doors.

Bad luck! When you opened your chosen door it also revealed a goat.

A

|- this door is now Epeu revealing a goat!

A

' - this door is now open revealing a goat!

GO BACK |

No, you should infact always switch doors. This problem has fooled many mathematicians
since it was first posed in an American magazine article and continues to present a
seemingly paradoxical answer!

The probability of your first choice door hiding the prize is 1/3 and this can't change. But,
2/3 of the time you'll be wrong with your first choice and, by revealing a goat, Monty is
effectively telling you which door the prize is behind the remaining 2/3 of the time! So by
switching doors, your chances of getting the prize go up to 2/3!

That completes the guestion. Your score is: 0




QTI interakcie (pokr.)

- DalSie pouzitie adaptivnych otazok
— Pri nespravnej odpovedi povedat, ze bola zla
a ponuknut dalsiu moznost odpovedat (za
nizsie skore)
— Napriklad:
« System: ,Aké je hlavhé mesto Ruska?”
* Pouzivatel vyberie Londyn

« System: ,Nie, to je hlavné mesto Anglicka. Skus
znova“



QTI interakcie (pokr.)

* Prva sa objavi doplnovacia odpoved

» Ak pouzivatel odpovie zle, zmeni sa
interakcia na testovu otazku typu single
choice



QTI interakcie (pokr.)

Adaptivne otazky su vlastne istou formou
vzdelavania — zvysuje sa vedomost
pouzivatela

Su vSak vhodné aj na ostre testovanie?



Sablony otazok

* Vhodne najma pre domenu matematiky
* Daju sa vyuzit aj pri vyucbe
programovania napr.

— Vytvorte program, ktory vypise na obrazovku
Cislaod ndom



Sablony otazok (pokr.)

» Daju sa definovat volné premenne:
— Celé a realne Cisla z intervalov

— Retazce nahodne z nejake] mnoziny — v
slovencine ale komplikuje sablonu
sklonovanie

* Viazané premenne
— Cez algebraicke vyrazy s volnymi
premennymi
— Je mozné pouzivat aj if-else if-else
konstrukciu



Sablony otazok (pokr.)

Priklad (doplnovacia otazka)

Text: ,{s1} si nesie v pravom vrecku {n} {s2} a v [avom
{m} {s2}. Kolko {s2} ma dokopy?“
Spravna odpoved: ,{s71} ma dokopy {o} {s2}.”
Premenne
— Volné
» s1 = {ZajacCik, Jezko, VeveriCka}
* n=<95, 15>
* m=<j, 15>
— Viazané
« s2:if (s1 == Zajacik) s2 = mrkviCiek else if (s1 == Jezko) s2 =
jablcok else s2 = orieskov
* 0O=n+m



QTI (pokr.)

* Ma definovany xml binding

— Viacero oddelenych xml suborov, kazdy pre
jednu interakciu

 Zabalenie do metadat

— |[EEE LOM - asociacia otazok s learning
objektami

— IMS Content Packaging



Adaptivny vyber otazok

» Zakladom je IRT (ltem Response Theory)

* Pre kazdu testovu otazku je definovana
charakteristicka krivka

P(6, b))
1.0




Adaptivny vyber otazok (pokr.)

» Vyberaju sa otazky s Co najvacsou
informacnou funkciou

» Z pouzivatelovho pohladu sa mu system
prispOosobuje



Adaptivny vyber otazok (pokr.)

* Vylepsenia oproti jednoduchej IRT
— Vyuzitie struktury kurzu
— Vyuzitie historie skusania
— Prisp6sobeniu IRT zmene znalosti
— Ciasto¢né skore
— Multidimenzionalna IRT



Vyuzitie struktury kurzu

* Do vyberu je vhodne zapojit’ strukturu
Kurzu

— Strom tem
« Temy vo vztahu : téma x je podtemou temy y
— Acyklicky graf prerekvizit
« VVztah: temu x sa je potrebné naucit pred ucenim
satemyy

* Nie je to strom: jedna tema moze mat viac
prerekvizit a moéze byt prerekvizitou viacerych tem



Adaptivny vyber otazok (pokr.)

« Strom konceptov Ojtovo




Vyuzitie struktury kurzu (pokr.)

» Graf prerekvizit

— StvorcCeky
Usporaduvanie
o vztah AND vkladanim
— Kruzky oy
J
y VZtah OR Shellovo Usporiadany
usporaduvanie zoznam
Praca s
polom
\ Usporaduvanie
Quicksort




Vyuzitie struktury kurzu (pokr.)

* Naviazanie otazok na temy

— Pre kazdu temu si pamatat pouzivatelovu
znalost

— Pre temy, ktoré nie su listami stromu sa da ich
znalost' vypocitat vahovanym suctom znalosti
podtém (vahy predstavuju vyznamnost temy v
kurze)

— Da sa potom vypocitat znalost vrcholu, teda
celeho kurzu



Vyuzitie struktury kurzu (pokr.)

* Mastery value: uroven, kedy je téma zvladnuta
— Konstantna
— Priradena ku kazdej teme

* Ak pouzivatel dosiahne z nejakej temy mastery
value, otvoria sa mu otazky z novych tém

* Mozny aj opacny proces (nejaka FX value)

— Uzamknu sa otazky z nezvladnutej témy a otvoria sa
z prerekvizit (az pokial nejaké prerekvizity su)



Vyuzitie struktury kurzu (pokr.)

* Problem startu — ako urcCit, ktoré temy
vyuzivat
— Otvorit' vSetky témy, ktoré nemaiju prerekvizity
— Preskusat pouzivatela

» Mohol by si zadat, na aku uroven sa citi a podla
toho zacCat



Vyuzitie struktury kurzu (pokr.)

* Priradenie otazok ma vyznam aj pri
pridavaniu otazok k textu

— Da sa vybrat explicitne téma a vyber potom
prebehne len na zaklade znalosti

* [naC sa mozu otazky z otvorenych tem
objavovat
— Nahodne striedavo
— Po nejakych celkoch



Vyuzitie struktury kurzu (pokr.)

» Sirenie v grafe prerekvizit
— Je vhodné, aby sa otazky viazali len na listy v
strome tem — vyhneme sa pripadom, keby
napriklad prerekvizitou mohla byt dcérska
tema
— Zodpovedanie na otazku jednej temy ovplyvni
znalosti aj v prerekvizitnych temach



Vyuzitie struktury kurzu (pokr.)

* Probléem: ako Sirit cez uzol typu alebo?
— Nevieme, aku znalost pouzivatel aplikoval

Cykly

Usporaduvanie
vkladanim

Praca s
polom

Shellovo
usporaduvanie

Usporaduvanie
Quicksort

Usporiadany
zoznam

-
Kam Sirit?



Vyuzitie historie skusania

« Ukladat, ktore otazky boli pouzivatelovi
polozené a ako na ne odpovedal

* Pri sablonach treba ulozit aj parametre
» Je mozne pouzit rézne strategie:

— Nepolozit viac otazku, na ktoru pouzivatel
dobre odpovedal (pripadne polozit ju az o
dlhsSi Cas)

— Cielene zopakovat otazku, na ktoru
pouzivatel v minulosti neodpovedal dobre



Prisposobenie IRT zmene znalosti

» |IRT ako také nepredpoklada zmenu znalosti
pocas merania

* Medzi otazkami mohla prebehnut zmena
znalosti
— Pouzivatel sa prihlasi o tyzden
— Pouzivatel si precital nejaky material

* |IRT sa zaCne ako keby znova ale predpoklada
sa predtym namerana znalost, pripadne vyssia
(napr. po precitani materialu)



Ciasto¢né skore

Za odpoved je mozné dostat CiastoCcny pocCet bodov
Je vhodné diskretizovat interval

PocCet charakteristickych kriviek je rovny poctu
Ciastocnych hodnot
1.0
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Multidimenzionalna IRT

* Pouziva sa na meranie viacerych
vlastnosti

206 -/




Multidimenzionalna IRT (pokr.)

* Treba dobre definovat rozmery

* V nasom priapade napriklad:
1. Vedomosti — s ohfadom na strukturu
2. Schopnost algoritmizacie
3. Prakticka zrucnost

« Kazda otazka by mala kvantifikovane
tieto charakteristiky



Multidimenzionalna IRT (pokr.)

» Otazka: Je vhodné sa vo vsetkom
prisposobovat™?

* Pri cviceni ano — pouzivatel dostane
otazky, ktoré su mu primerané a na nich
sa cviCi na tazsie

* Pri ostrom skusani nie — ale da sa
Specifikovat narocnost vo viacerych
parametroch



Stav projektu

* Nastroj na vytvaranie otazok v Sstandarde
QT
— Bolo ho potrebné vytvorit, nakolko najdené
existujuce nastroje boli podla QTlI-lite
 Neumoznuje vela interakcii a sablony
— Implementovany model QTI (190 tried)

— Pracujem na samotnom editore

* Problémy, ako urobit rozhranie na veci, ktore boli
navrhovane Co najvseobecnejSie



Stav projektu (pokr.)

* Vyberac otazok
— Vo faze navrhu metody

— Do konca semestra by mal vzniknut prototyp

 Zatial len s ,dummy” otazkami typu , Toto je otazka
s narocnostou x. Odpovedz spravne / nespravne”

* Ma sluzit na overenie a pripadnu upravu metod



Stav projektu (pokr.)

» DalSia praca (na DP3)
— Integrovat vyberac a model pouzivatela do
weboveho vyucboveho systemu
— Rozsirovat editor otazok

— Zlepsovat vyberacie metody
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