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1.3 ]
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The IMS Question & Test Interoperability (QTI) specification describes a data
model for the representation of question (assessmentltem) and test (assessmentTest)
data and their corresponding results reports. Therefore, the specification enables the
exchange of this item, test, and results data between authoring tools, item banks,
test constructional tools, learning systems, and assessment delivery systems. The
data model is described abstractly, using [UML] to facilitate binding to a wide range
of data-modeling tools and programming languages, however, for interchange
between systems a binding is provided to the industry standard eXtensible Markup
Language [XML] and use of this binding is strongly recommended. The IMS QTI
specification has been designed to support both interoperability and innovation
through the provision of well-defined extension points. These extension points can
be used to wrap specialized or proprietary data in ways that allows it to be used

alongside items that can be represented directly.

oo ‘ﬁé”—#f? ﬁb%‘aglfﬁ Vé;&ﬁ?ﬁ Jﬁ" b e @Fﬁﬁég@ﬁ“ﬁvﬁfﬂ
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The IMS QTI work specifically relates to content providers (that is, question and
test authors and publishers), developers of authoring and content management tools,
assessment delivery systems, and learning systems. The data model for representing
question-based content is suitable for targeting users in learning, education, and

training across all age ranges and national contexts.
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QTI is designed to facilitate interoperability between a number of systems that are
described here in relation to the actors that use them. Specifically, QTI is designed
to:
Provide a well documented content format for storing and exchanging items
independent of the authoring tool used to create them.
Support the deployment of item banks across a wide range of learning and
assessment delivery systems.
Provide a well documented content format for storing and exchanging tests
independent of the test construction tool used to create them.
Support the deployment of items, item banks, and tests from diverse sources in a
single learning or assessment delivery system.
Provide systems with the ability to report test results in a consistent manner.

qg[l 21 F:'IE”E”E?HF:EE%E@F'U?J &

Figure 2.1 The Role of Assessment Tests and Assessment Items.
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3. M| F A
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A system used by an author for creating or modifying an assessment item.

3.2 ¢ (itemBank) : P i & W NI ORI GV E A

_ﬂ

A system for collecting and managing collections of assessment items.

3.3 ] B ’r% ~ ' (testConstructionTool) : Jo 5 i i SN TR S [ S AEar

A system for assembling tests from individual items.

3.4 Fi E! [ 9% 5 K (assessmentDeliverySystem)
NI VR R IR T R S I W - R
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A system for managing the delivery of assessments to candidates. The system
contains a delivery engine for delivering the items to the candidates and scores
the responses automatically (where applicable) or by distributing them to scorers.

3.5 2 41 3 (learningSystem)
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A system that enables or directs learners in learning activities, possibly
coordinated with a tutor. For the purposes of this specification a learner exposed
to an assessment item as part of an interaction with a learning system (i.e.,
through formative assessment) is still described as a candidate as no formal
distinction between formative and summative assessment is made. A learning
system is also considered to contain a delivery engine though the administration
and security model is likely to be very different from that employed by an

assessmentDeliverySystem.
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The author of an assessment item. In simple situations an item may have a single
author, in more complex situations an item may go through a creation and quality
control process involving many people. In this specification we identify all of
these people with the role of author. An author is concerned with the content of an
item, which distinguishes them from the role of an itemBankManager. An author

interacts with an item through an authoringTool.

3.7 i h fy2E K (itemBankManager)
SR L e
An actor with responsibility for managing a collection of assessment items with an

itemBank.

3.8 [ k& frﬁ H (testConstructor)
?EUL%WM‘%??{EJ FL 2 fol v Pl B R R R (R R A ) K %E@ﬂﬁj%ﬂ‘ﬂﬁé%@
LESRIIE S I
The role of test constructor is to create tests (test forms) from individual items.

The items are typically drawn from an item bank.

3.9 % *~ (Proctor)
p%%ftngmk,@ﬁﬁ%ﬂ@ WA AR E R BEY N LT R A E
HCESRH) o DR WTH SR L ey
A person charged with overseeing the delivery of an assessment. Often referred to
as an invigilator. For the purposes of this specification a proctor is anyone (other
than the candidate) who is involved in the delivery process but who does not have

a role in assessing the candidate's responses.

3.10 F%f 77 i (Scorer)
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A person or external system responsible for assessing the candidate's responses
during assessment delivery. Scorers are optional, for example, many assessment
items can be scored automatically using response processing rules defined in the

item itself.

3.11 F ] (Tutor)
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Someone involved in managing, directing, or supporting the learning process for

a learner but who is not subject to (the same) assessment.

3.12 v #F ¥ (Candidate)
74 W B R B

The person being assessed by an assessment test or assessment item.
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VDEX IMS Vocabulary Definition Exchange, Version 1.0
http://www.imsglobal.org/vdex/index.html Published: 2004-02-24
XHTML XHTML 1.1: The Extensible HyperText Markup Language

XHTML_MOD XHTML Modularation http://www.w3.org/MarkUp/modularization

XINCLUDE XML Inclusions (XInclude) Version 1.0 http://www.w3.0rg/TR/xinclude/
XML Extensible Markup Language (XML), Version 1.0 (second edition) Published:
2000-10

XML_ERRATA XML 1.0 Specification Errata http://www.w3.0rg/XML/xml-19980210-errata

XML_SCHEMA?2 XML Schema Part 2: Datatypes
http://www.w3.0rg/TR/2001/REC-xmlschema-2-20010502/

5.4 I‘E}“F 9]
ﬂ%”J%ﬁﬂﬁﬂwwﬁw#mWw*ﬂb@%w¢QﬂWWH%w*’
Rl i E o
A document that takes you through the data models by example. The best starting

point for readers who are new to QTI and want to get an idea of what it can do.

R TR | B ﬁﬁﬁ% w e R AR R AR SRR .ﬂﬂFJ’Wf‘“ﬁL[WH
FOET = 0T RS TR [SMITHIZV B« Fr e 3 bl gt 2] e G R E A2  5 a% 8 =42
e TR o H PR R S R I

Some of the examples are illustrated by screen shots. All screen shots are taken from
a single delivery engine [SMITH] developed during the public draft review period of
this specification. They are designed to illustrate how a system might implement the
specification and are not designed to be prescriptive. Other types of rendering are

equally valid.

5.1 {4 (Items)

QTI A8 U= B [ [0 AL 45+ W35 W MLT 2 A B BB ) B R0 % B
QTI U RITuRLAIR] - A 2 ph {2 (P e ) pv— Wt > & & fliire) 3 48
A - FYEE A Y :‘@?HH 2 R SR N

The main purpose of the QTI speC|f|cat|on is to define an information model and
associated binding that can be used to represent and exchange assessment items.
For the purposes of QTI, an item is a set of interactions (possibly empty)
collected together with any supporting material and an optional set of rules for

converting the candidate's response(s) into assessment outcomes.

51.1 3~ ?( How Big is an Item?)
PR WA SR o BRLE ) PR T - 6 pTE A S R D
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The above definition covers a wide array of possibilities. At one extreme a
simple one line question with a response box for entering an answer is clearly
an item but at the other, an entire test comprising instructions, stimulus
material and a large number of associated questions also satisfies the definition.
In the first case, QTI is an appropriate specification to use for representing the

information, in the second case it isn't.

BRI AR E - W 2R D E‘*J%”?}F’U%@ﬂﬁ fi* f'rassessmentltem #f - &
B SE - R U EJFTJ““ o YNV P I R EJIJiE}f,‘FHi}#'}’f?}T%Ff
%ﬂﬁﬁﬁ“’m%p»@%#Ww#f~ﬁ%ﬁ(w~ﬁw@§%%¢3)
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To help determine whether or not a piece of assessment content that comprises
multiple interactions should be represented as a single assessmentltem (known
as a composite item in QTI) the strength of the relationship between the
interactions should be examined. If they can stand alone then they may best be
implemented as separate items, perhaps sharing a piece of stimulus material like
a picture or a passage of text included as an object. If several interactions are
closely related then they may belong in a composite item, but always consider
the question of how easy it is for the candidate to keep track of the state of the
item when it contains multiple related interactions. If the question requires the
user to scroll a window on their computer screen just to see all the interactions
then the item may be better re-written as several smaller related items. Consider
also the difficulty faced by a user interacting with the item through a
screen-reader, an item with many possible of points of interaction may be

overwhelming in such an interface.

5.1.2 iy {1 fH (Simple Items)
] BT R RL B R P B b~ E’iﬁ%ﬁ’ R E o HER 2 E [Hl Ff "I o dayr -
A fE I F PR > R REI v E - AT @ RS a ] E ] e
Simple items are items that contain just one point of interaction, for example a
simple multi-choice or multi-response question. This section describes a set of

examples illustrating simple items, one for each of the interaction types
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supported by the specification.

12 ~ @ pY < % (Unattended Luggage )

http://www.imsglobal.org/question/gtiv2plpd2/examples/items/choice.xml

5.1 0%~ PR ()
Figure 5.1 Unattended Luggage (lllustration).

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 your luggage.
' Remember vour luggage when you leave. ”|

J=AE {71 L) A B] choicelnteraction » fA7 36 H U - R -
This example illustrates the choicelnteraction being used to obtain a single

response from the candidate.

= EY :}%?ﬁﬁgﬁﬁi‘_ SRS o e R B E EE - v identifier » values o =
identifier f' (g — 1% pv identifier g% pv {# ]l simpleChoices [ values /&
oo }FEA;i z,JFIT‘ ‘rifgpj{g‘[’f‘[ o 'ﬁ{;iﬁriﬁﬁfﬁ@[’ﬂ%’p‘ Ho pUE - i "ﬁ“?ﬁ@%\%
A= it 2@ E= dor=2 @i~ i B] choicelnteraction [ responseldentifier

GIER S

Notice that the candidate's response is declared at the top of the item to be a
single identifier and that the values this identifier can take are the values of the
corresponding identifier attributes on the individual simpleChoices. The correct
answer is included in the declaration of the response. In simple examples like
this one there is just one response variable and one interaction but notice that
the interaction must still be bound to the response declaration using the

responseldentifier attribute of choicelnteraction.
a8 NN I U F AP LYY > Match Correct -



http://www.imsglobal.org/question/qtiv2p1pd2/examples/items/choice.xml
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The item is scored using one of the standard response processing templates,
Match Correct.

125 e s % (B CE ) [Unattended Luggage (with fixed choice)]
http://www.imsglobal.org/question/qtiv2plpd2/examples/items/choice_ fixed.xm
I

P (] £ S AR P G R ] o R B R DR
F
This example is a variation on the previous example and illustrates the use of

the fixed attribute to fix the location of one of the options in the item.

<+ Rﬁg{ﬁm 7 % (DTD)[Unattended Luggage (DTD)]

http://www.imsglobal.org/question/gtiv2plpd2/examples/items/choice doctype.

xml

OB A TN I S R 2 Al -----BR 0 B] DTD BEREV ¥ XSD
& 9t - XSD ﬁ??“ﬁtil SRR ] DTD B Y EIU?T ROEE L - =]
[ {1 ] DTD B 4 i pu R P -

This example is identical to Unattended Luggage except that it illustrates the

use of the DTD binding instead of the XSD. The XSD form is preferred and the

alternative binding method using the DTD is illustrated for this example only.

“<fu Ry ;i (Composition of Water)

http://www.imsglobal.org/question/gtiv2plpd2/examples/items/choice multiple.

xml
B 5.2 S pusy T (| HT)

Figure 5.2 Composition of Water (lllustration).

COMPOSITION OF WATER
| Which of the following elements are used to form water?
i Car?.'n;n - =
| Oxygen 2
| Hydrogen v
| Chlorine -
i Helium »
| Nitrogen |
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iﬁf[ﬁfﬁﬁj%&ﬁﬂ choicelnteraction ¥ H| s fE0 38 % £) = H 2 :/fj A"ff;ﬁj
This example illustrates the choicelnteraction being used to obtain multiple

responses from the candidate.

i O O BH R B f S LB S R value fli- )] (Y value
AR e g ?*'JPIFU74 B il A F 7 ’Fl‘}prié%’%ﬁJIJF\'%ﬁ e W AR
?meHFvwﬁ(qumﬁwﬁ>bﬁﬁ$*@?ﬁﬂﬁ“ﬁ?ﬁ@
TF—, EJFH PRSI )F—“’Jf‘: T F LY Map Response o [Ff5U4Y | 2] RESPONSE
pﬁ Sif e e FELEE T B SE D values U 53 il o A N BT AV EE#(VE% 2
By )& Ry o) o F EE TS lia{(j\}peﬁuwier‘?)wier‘*%z IR e T B
F&“lji HIl #FE =] defaultValue » 55 B¢l (E 2 55 (# (Chlorine)Z Zfi = 9f )& (S5 0
o BB AT R 5T 0 ARYERE ?r%ﬂﬂﬁju%z N ’g,j # Z (Chlorine)ii
P WEEABO ’giﬁ HIARIE R gy R e

—E

—
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Notice that the candidate's response is declared to have multiple cardinality and
the correct value is therefore composed of more than one value. This example
could have been scored in the same way as the previous one, with 1 mark being
given for correctly identifying the two correct elements (and only the two
correct elements) and 0 marks given otherwise; however, a method that gives
partial credit has been adopted instead through the use of the standard response
processing template Map Response. This template uses the RESPONSE's
mapping to sum the values assigned to the individual choices. As a result,
identifying the correct two choices (only) scores 2 points. Notice that selecting
a third (incorrect) choice reduces the score by 2 (with the exception of Chlorine)
resulting in 0 as unmapped keys are mapped to the defaultValue. To prevent an
overall negative score bounds are specified too. The penalty for selecting

Chlorine is less, perhaps to reflect its role as a common water additive.

P EL map_response AU Y 1 H ﬁ?[ﬂlﬂ;}f”~ fii float(¥s fiv) » 7 1) ¥= H Score ﬁj'T
E[Fé;fﬁll float(3% EI}J) °
Also note that SCORE needs to be set to float because of the use of the

map_response template which returns a float.

253 o 15 (Chocolate Milk)

http://www.imsglobal.org/question/qtiv2plpd2/examples/items/choice_multiple

chocolade.xml

;ﬁ i ] =" Bt choicelnteraction f' & i %fj BRI B PV P R eV AR T
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This example illustrates the choicelnteraction being used to obtain multiple

responses from the candidate with two correct sets of responses.

“I#f A % (Grand Prix of Bahrain)

http://www.imsglobal.org/question/qtiv2plpd2/examples/items/order.xml

i 5.3 <R (1)
Figure 5.3 Grand Prix of Bahrain (lllustration).

GRAND PRIX OF BAHRAIN

The lollowing F1 dﬁmﬂnhhdm&twﬂhmhm&lﬁhnur Gﬁg‘rrhorﬂlhth.{:m you rearrange them into the correct

Rubens Barrichello Jenson Button Michael Schumacher

= 32 ¥ orderlnteraction - > 8 H Y Fﬁf?ﬂ [ f'[ By ey o PR AY
o f A S - Shuffle Bt £ 77 RS B W S RS BH D LR
IO R o R BT LR AT T i
(et TR REL B0 20 A% 1% A S R A4S Mateh Correct < 3 55 > 5 = 1|

P AL ) o

—T

This example illustrates the orderinteraction. The candidate's response is
declared to have ordered and the correct value is therefore composed of an
ordered list of value. The shuffle attribute tells the delivery engine to shuffle
the order of the choices before displaying them to the candidate. Note that the
fixed attribute is used to ensure that the initially presented order is never the
correct answer. The question uses the standard response processing template

Match Correct to score 1 for a completely correct answer and 0 otherwise.

7p A PSR Rl pY BT A1 5 = (Shakespearian Rivals)
http://www.imsglobal.org/question/gtiv2plpd2/examples/items/associate.xml
W 5.4 7p - Pos o i S ()

Figure 5.4 Shakespearian Rivals (Illustration).
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SHAKESPEARIAN RIVALS

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

Lysander Prospero
Antonio

[ Capulet | —{Montague |

[Demetrius}—{ |

— !

—-E\{li

it 77 7] 32 [*] associatelnteraction = 5 3% [1Y A fig ¥ i £ 459 B > WG (B &

s

rlfl $5f 3 7f1 o associatelnteraction f[1fY maxAssomanns F@‘;ﬂﬂrﬂﬁfﬂ O el 5
g il e TR B ACE R o FHIAVRL o B R R E - W matchMax
I S g P SR E - 0B o piRyAE RS Y associatelnteraction
P g A PV RCRE — I PR AR R R IET f] ot
FERI -

This example illustrates the associatelnteraction. The candidate's response is
declared to have pair because the task involves pairing up the choices. The
maxAssociations attribute on associatelnteraction controls the maximum number
of pairings the candidate is allowed to make overall. Individually, each choice
has a matchMax attribute that controls how many pairings it can be part of. The
number of associations that can be made in an associatelnteraction is therefore

constrained by two methods—in this case they have the same overall effect but
this needn't be the case.

P %ﬁua w0 B AN Al g 1 “?F, FLE B S RL - {5 (undirected) # o
)y R erA P LA P T I ;.H VAME R R P AT---E D Fﬂjﬁ; F; lﬁﬁxj T Bh
I RO A B H T O R O R PR B R
O AL o

~m

ILIQ
IL[I

The associations created by the candidate are not directed, the pair base-type is
an undirected pair so when comparing responses "A P" would be treated as a
match for "P A"—the distinction has no meaning to the interaction even though

the physical process used by the candidate might be directional, for example,
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drawing a line between the choices.

£ E‘q‘;ﬁ;‘f&i?}':@{ (Characters and Plays)

http://www.imsglobal.org/question/qgtiv2plpd2/examples/items/match.xml

B 5.5 £ &= A H (I 1)
Figure 5.5 Characters and Plays (lllustration).

CHARACTERS AND PLAYS
Match the following characters to the The . Romeo and = A Midsummer-Night's
Shakespeare play they appeared in:  Tempest | Juliet Dream
Prospero - 2 : & | r"
Capulet - - - | r
Demeirins - i e .
Lysander r ¢

Wf

—

=@ ] matchinteraction i - 20 388 [0 7 7 BE F £% directedPair > ZLF%
NS SRR E AR S - e T R kL
B JH Y F SR e TS HOE) matchMax i # B RLE - i/ R A 2] €
U= PO o A CH e b 9 3 P pp] f BB e iR g e
SUBERE) o (HRL ) SR P PR [ AGE L) b e B

w¢ » Demetrius » Lysander 5 & fli gl Tk I/ I*JEI'U E"'J SR N i T

g_-El

-

KJ ﬂ:ﬁ{ ?ﬁ%

Adi e T g (R *IJE‘J'F“ B L R ) B ] W A PR - JT?F%' °

This example illustrates the matchlnteraction. This time the candidate's
response is declared to have directedPair because the task involves pairing up
choices from a source set into a target set. In this case characters from plays
with the names of the plays from which they are drawn. Notice that matchMax
on the characters is one because each character can be in only one play (in fact,
Shakespeare often reused character names but we digress) but it is four on the
plays because each play could contain all the characters. For example,
Demetrius and Lysander were both in A Midsummer-Night's Dream, so in the
correct response that play has two associations. In the mapping used for
response processing these two associations have been awarded only a half a

mark each.

& e (%T 1)[Richard Il (Take 1)]

http://www.imsglobal.org/gquestion/qgtiv2plpd2/examples/items/gap _match.xml

5.6 % % = il (B 61 1)
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Figure 5.6 Richard IIl (Illustration 1).

RICHARD I (TAKE 1)
Identify the missing words in this famous guotation from Shakespeare's Richard IT1L

Now is the Iwmte.r__- of our discontent
Made glorious Word 2 by this sun of York;
And all the clouds that lour'd upon our house
In the deep bosom of the ocean buried.

Use the table helow to select the missing words.
| winter | sprlng SUMminer aulumn

‘Word1 . ¥ ¥ | s
|Wnrd2j ¢~ r 1 r r

7] =" P gapMatchlnteraction- [=7r Ewiﬁ’ matchlinteraction #f! ]’f}----[i,é?’i'fiﬁ
@%ﬁWifma:@éfﬁpﬁewyvﬁ CRGET R R R
FEER EHMEER - W& ﬁ » TS R AR A gaps o AR AV I
[P PP Ao R %8 B HESR gaps 12 %) matchMax o [l PR E) i 5 2

SRS LR DR e P LIE Y T CR/EE T

—-E\{li

This example illustrates the gapMatchlinteraction. This interaction is similar to
matchlinteraction except that the choices in the second set are gaps in a given
passage of text and the task involves selecting choices from the first set and
using them to fill the gaps. The same attributes are involved in controlling
which, and how many, pairings are allowed though there is no matchMax for the
gaps because they can only ever have one associated choice. The scoring is

again done with a mapping.

g (%T 2)[Richard 11l (Take 2)]

http://www.imsglobal.org/question/qtiv2plpd2/examples/items/inline choice.xm
I

5.7 % %= Hl (1 2)
Figure 5.7 Richard IIl (Illustration 2).

RICHARD III (TAKE 2)

Identify the missing word in this famous quotation from Shakespeare’s Richard TI1.

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.
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BLER S % S (R DRI 0 = R stock 9%
i pUE - W gap Y E) % gaDS’ﬁB%’TE}lﬁEI 5

i F#| inlineChoice = gw 0

kA gaps o
FESHEE S R

= 3y
':.

The Richard IlIl (Take 1) example above demonstrated the use of filling gaps
from a shared stock of choices. In cases where you only have one gap, or where
you have multiple gaps that are to be filled independently, each from its own

list of choices, then you use an inlineChoice interaction.

==Y (%I' 3)[Richard 111 (Take 3)]

http://www.imsglobal.org/question/gtiv2plpd2/examples/items/text _entry.xml

B 5.8 %= 1 (f
Figure 5.8 Richard Il (Illustration 3).

RICHARD III (TAKE 3)

Identify the missing word in this famous quotation from Shakespeare's Richard 1I1.

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.

[l 171 3 B3 M 9 textEntryInteraction o kL i~ fif A ] % 5 A gapsfu ik > p=
U TR S B A e R AL T R o R
R BESRS RH R TR P R (OB R
AEE AR F%l fH #| %] expectedLengthEf |t -

The third, and final method of filling gaps is to use an textEntrylnteraction
which requires the candidate to construct their own response, typically by
typing it in. Notice that a guide to the amount of text to be entered is given in
the expectedLength attribute—though candidates should be allowed to enter

more if desired.

Tl R Al TR G W o O S T U B RN 2 R
BT LR AR york g i R I OT T R (P EL y 1 E N ) - ﬁl f It strings )

P A 2 g AP e g W TS BT B R PO - R
Ell?j?tﬁ' °

The scoring for this item could have just matched the correct response but
actually uses a mapping to enable partial credit for york (spelled without a

capital letter). When mapping strings the mapping always takes place case



http://www.imsglobal.org/question/qti_v2p0/imsqti_infov2p0.html#element10303
http://www.imsglobal.org/question/qti_v2p0/imsqti_infov2p0.html#element10300
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sensitively. This example also illustrates the use of the mapping when the

response only has single cardinality.

BIRPH (54 (Writing a Postcard)

http://www.|msqlobal.orq/questlon/qtiv2p1pd2/examples/items/extended text.x

ml

%'59 Ffj,ﬁ“glF (qgwﬂ)
Figure 5.9 Writing a Postcard (lustration).

WRITING A POSTCARD

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

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

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

P ﬁ%ﬁ; U 2RH L R ]Hl Pl ﬁ} H| extendedTextlnteraction o rﬁ?i‘é i
iF% i =" 7 ¢ FA responseProcessmg REAE > PR Il 4 7 > it ]&IJF 1 8
+ g :

If an extended response is required from the candidate then the
extendedTextInteraction is appropriate. Notice that this example does not
contain a responseProcessing section because the scoring of extended text

responses is beyond the scope of this specification.

A T %’ﬁr (Olympic Games)
http://www.imsglobal.org/question/qtiv2plpd2/examples/items/hottext.xml
[ 510 BB e p @ (B )
Figure 5.10 Olympic Games (lllustration).
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IDENTIFYING SENTENCE ERRORS

Select the error in the following passage of text (or No Error if there is none),

Sponsors of the Olympic Games _ who bought advertising time on United States
welevision _ includes  at least a dozen international firms . whose names are
familiar to American consumers. _ No error.

iﬁ i 71" 3L P hottextInteraction o JF==r s #5 pli 2K BHFE 7% ¥ 4[| i BV F /4 ?ﬁ(hot
words/phrases)%ﬁﬁ UECHEE -2 choicelnteraction iy {ﬁj IR A E G R

T I A gl

This example illustrates the hottextlnteraction. This interaction presents a
passage of text with some hot words/phrases highlighted and selectable by the
candidate. It differs from the choicelnteraction in that the choices have to be

presented in the context of the surrounding text.

IS 8 (UK Airports)
http://www.imsglobal.org/question/qtiv2plpd2/examples/items/hotspot.xml
[ 511 %= T o s 4 (B 1)
Figure 5.11 UK Airports in Unanswered State (lllustration).

UK AIRPORTS (TAKE 1)

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

Which one is Glasgpow?

ﬁgﬁl 5.12 (E?.‘%‘;FW@&@;I%%(W@J)
Figure 5.12 UK Airports in Answered State (Illustration).
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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?
:"'f-: l'.li Sy
I )
.d":g & _,\"
&y .f"\"':l;;' '-_j_,-'
o
e S
:;_.'I, P [:},‘_

F=#w 7] 3P4 hotspotinteraction - hotspotinteraction =* hottextInteraction fy ¥ fL

RN B2 O R ALY [ OB [y T AL R TR oz

This example illustrates the hotspotinteraction. This is very similar to the
hottextlnteraction except that instead of having to select hot areas embedded in

a passage of text the candidate has to select hotspots of a graphical image.

= d type identifier pv %7 » & {i#d i I fY hotspotChoice » fji identifier == fY fij
Gk 385 F) Fl"r?’ffﬁ}é °

—

Note that the response is of type identifier and that each individual

hotspotChoice associates an identifier with an area of the image.

7Y A ?(Where is Edinburgh?)
http://www.imsglobal.org/question/gtiv2plpd2/examples/items/select_point.xml
5.3 % B 2 1)
Figure 5.13 Where is Edinburgh? (lllustration).
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WHERE IS EDINBURGH?
Mark Edinburgh on this map of the United Kingdom.

#+ ] 5 BH selectPointinteraction - RESPONSE FEL’;ELI*', Eh = H— f UEﬁ’ [t~
EJ&’J‘F&%{:;‘;IH B «jcifaéam 0H T P[RR pU Rl e correctResponse S o i
Tt HE IR A [ ,’Zﬁpj SRR R T o R HIORE ) R
il B fel A G T iR SR T % values [REL [ REO R - B RCHE R
B =] ) areaMapping (=85 2V (¢ areaMapping e 7~ {fdf I'] - py e 45 2 R
'\*a:ﬂf{ numeric value({BE 5 57 ) » rilF;{,[]:—{ F ="l pUE S~ AR Al ?f FAT
T (R DY S R (R R pVE Y e o 3 R ] AR N ﬁ?}i g LAY Map
Response Point [ areaMapping r%i{u_'}} B -

This example illustrates the selectPointinteraction. The RESPONSE is declared
to be a single point that records the coordinates of the point on the map marked
by the candidate. The correctResponse is given in the declaration too, however,
for this type of question it is clearly unreasonable to expect the candidate to
click exactly on the correct point and there would be too many values to build a
workable mapping. To get around this problem an areaMapping is used instead,
this allows one or more areas of the coordinate space to be mapped to a numeric
value (for scoring). In this example, just one area is defined: a circle with
radius 8 pixels centered on the correct (optimal) response. The standard
response processing template Map Response Point is used to set the score using

the areaMapping.

T [T % (Flying Home)
http://www.imsglobal.org/question/qtiv2plpd2/examples/items/graphic_order.x

ml

i 5.14 7 [ 5 (i 1)
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Figure 5.14 Flying Home (lllustration).

FLYING HOME

m home to the UK. Ideally, she would like to {ly in
her town of Glaspow . Edinhurgh is her second choice
aml necessary, she could Ny into London and pick up an internal
wmnmm#mmm u:lm;ﬂi;hm

remuing her least favourite a.'.cn
(zlnspow are not very
Mark the airports shown on the map according to Lorna’s preferences.
B
/% °
F =
,1:@ &
r:‘ .I- ry
- ‘;-"E]
" . }
' >,
2 4

=& P graphicOrderlnteraction o JF=[=3 =2 = Uk N FAR{] o [ 57 IR Y (i

ISEE

This example illustrates the graphicOrderlnteraction. The task is similar to
Grand Prix of Bahrain except that the choices are presented as hotspots on a

graphic image.

iy iFF*j K i (Low-cost Flying)

http://www.imsglobal.org/question/qtiv2plpd2/examples/items/graphic_associat

e.xml
i 5.15 S H1pY AR (BT

Figure 5.15 Low-cost Flying Unanswered State (lllustration).
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qa'[l 5.16 =!I HIpyH fgﬁp% F(ﬁgﬂ 1)
Figure 5.16 Low-cost Flying Answered State (Illustration).

IP=fy] 3L P4 graphicAssociatelnteractione [P={=3 =20 ¢ 4 F=Hu g5 & p[1 o 357 41 35 =
)= ) 6 g BB SRR ) 9 - e O W S W
matchMax > U H & (BB ) R B S (5 Fﬁﬁ%ﬁ R [*F?TT

R -
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This example illustrates the graphicAssociatelnteraction. The task is similar to
Shakespearian Rivals except that the choices are presented as hotspots on a
graphic image. Notice that matchMax is set to three for each of the hotspots
allowing the candidate to associate each hotspot up to three times (in other
words, with all the other hotspots if desired).

S 3 15 55 (Airport Tags)
http://www.imsglobal.org/question/qtiv2plpd2/examples/items/graphic_gap_ mat

ch.xml

A 5.17 R B (1)
Figure 5.17 Airport Tags (Illustration).

AIRPORT TAGS
The International Air Transport Association assigns three-letier codes to identify
airports worldwide. For example, London Heathrow has code LHE.

Some of the labels on the follvwing disgram are missing: m_-,run identify the correct
three-letter codes for the unlabelled airports

i it 9]+ L graphicGapMatchinteraction » (=5 K1) "% % = fl (ff D, >
B B~ P R LAY B YT MR S TR gaps o B
fig (= = 3L [ #5 drag and drop & ¥ £ 45 U Tfe -

This example illustrates the graphicGapMatchlnteraction. The task is similar to
Richard 11l (Take 1) except that the first set of choices are images and the
second set are gaps within a larger background image. In graphical system that

supports dragging this would typically be implemented using drag and drop.

S g FF' (Airport Locations)

http://www.imsglobal.org/question/gtiv2plpd2/examples/items/position _object.
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x

B 5.18 45 A K (1)
Figure 5.18 Airport Locations (lllustration).

AIRPORT LOCATIONS

When flving into the UK, you may well find vourself landing a1 Edinburgh, Manchester or
London Heathrow; but where are these aimports actually locaied?

=713 P positionObjectinteraction 6 = i 77 =1 ™ R B0 B g ALYl
ot BT R Y R GY ) P A e R - BAF T

BESIER 5 Bl e B E S P T @R - - B

-

This example illustrates the positionObjectinteraction. It has a lot in common
with Where is Edinburgh? except that the 'point' is selected by positioning a
given object on the image (the stage). Notice that the stage is specified outside
of the interaction. This allows a single stage to be shared amongst multiple

position object interactions.

AP 4 (Jedi Knights)
http://www.imsglobal.org/question/qtiv2plpd2/examples/items/slider.xml
[f' 5.19 A6 Ey s A (IR )
Figure 5.19 Jedi Knights (Illustration).
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JEDI KNIGHTS

Much 1o the dismay of Star Wars fans, the 2001 UK national census elassified people who
identified themselves as Jedi Knights as having no religion. In fact, the Jedi accounted for

more than 45 of this group!
In total, what percentage of the UK population do you think were eventually classifed as
having no religion?
B @
18

=71 F [ #] ] sliderInteraction /& # Fi 5) P‘H~‘ El o lﬁ T iL“EJ - i ﬁ?}j
fy A i A o gk Y AP AR ¥E Map Response response processor F 5j °

This example illustrates the sliderInteraction. It is used in this example to
obtain a percentage estimate. The interaction is bound to an integer response

which can then be scored using the standard Map Response response processor.

18 B 3% (La casa di Giovanni)

http://www.imsglobal.org/question/qtiv2plpd2/examples/items/drawing.xml

1?; i & 7] 52 PH drawinglnteraction - = #i |’ RESPONSE T@’;‘g‘l’f[ HOE] S LE £
4 “;@ﬁahﬁ; B Sy R o R R B Y
D “:*?ﬁ”A?ﬂi%{ﬁf[ﬂ Bl s AR g (i B e

This example illustrates the drawinglnteraction. Notice that the RESPONSE is
declared to be of type file. The drawing takes place on a required pre-supplied
canvas, in the form of an existing image, which is also used to determine the

appropriate size, resolution and image type for the candidate's response.

i R 'Fgﬁr(%'j 1)[The Chocolate Factory (Take 1)]

http://www.imsglobal.org/question/gtiv2plpd2/examples/items/upload.xml

;ﬁﬁﬁ[’ﬂ%ﬁﬁﬁ uploadinteraction - RESPONSE F| ﬁ@zg{‘f[ £ type file  RL— ffd
HL 0 3K F‘[«gﬂ SIS S E N pjﬁkﬁfu iy s F file-based [f] ,%EEJ
[ 2 “‘%Hﬁiﬂ‘?fk A [

This example illustrates the uploadinteraction. The RESPONSE is again

declared to be of type file. The candidate is provided with a mechanism to
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upload their own spreadsheet in response to the task, response processing for

file-based questions is out of scope of this specification.

5.1.3 H £ 17 #* i (Composite Items)
WA RO > - T b S - BRI - WA R Y 2 AT
[ﬁj JI// (:KI F[fj F{h , P\, — Iﬁ jﬁ,l f FIJ =0 EJ z ?*J o

Composite items are items that contain more than one point of interaction.
Composite items may contain multiple instances of the same type of interaction

or have a mixture of interaction types.

B T R ’ﬁj’r(%} 2)[The Chocolate Factory (Take 2)]

http://www.imsglobal.org/question/qtiv2plpd2/examples/items/upload composit

e.xml

=] gl FWFJ ’2((%] 1) o (B Pﬂlamr:tlﬂ WY AR i oo
This example extends The Chocolate Factory (Take 1) with an additional text

response field that can be marked objectively.

5.1.4 ’Fﬁ“?ﬁ 55 %l (Response Processing)

CENIE IR mgﬁﬁ%%ﬁ%’*W#iﬁ*ﬁﬁW
A SR IR Foo B07p R DU £ R
RIS o R A L [

So far, all the examples have been scored using one of the standard response
processing templates, or have not been suitable for objective scoring. For
simple scenarios, use of the response processing templates is encourage as they
improve interoperability between systems that only cater for a limited number

of fixed scoring methods.

Y E L SE R L R R % R TR A 0 S e o
A A R o RS EE AR S S REDFE S
Many items, particularly those involving feedback, will require the use of the
more general response processing model defined by this specification. The
standard templates are themselves defined using this more general response
processing language.

R Y M 5§ (f 5] 1“”, 57 )[Grand Prix of Bahrain (Partial Scoring)]

http://www.imsglobal.org/question/gtiv2plpd2/examples/items/order _partial sc

oring.xml
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wﬁm%ﬁWﬁmﬁﬁmﬁﬁ%#mr“ﬁ*%Joﬂpfﬂzﬁﬁ S
VR Y 7 FAFER R HRUE - l’[ﬁ'ﬂ}ﬁ%ﬁrﬁ ) . EJ%E'J EEM Tk
I—’p”éﬁ“:ﬁi# 3 HPMERHST - WP 3 A ESGEAR
PSR E T RS () TR Michael SchumacherWFfﬁT (5 fEl i
- 3] e Z/DF»}H Barichellogy Buttont £ 57— PF' I %55 (H P e s 5)

v

This example extends Grand Prix of Bahrain to include partial scoring. With
three drivers to place on the podium there are 6 possible responses that the
candidate can make, only one of which is correct. Previously, the correct
answer scored 1 and all other responses scored 0. Now, the correct answer
scores 2. Correctly placing Michael Schumacher first scores 1 if the other two
drivers have been muddled up. Placing Barichello or Button first scores 0 (all

other combinations).

Fﬁr%&zﬁfﬂﬁﬂl# i@f“ﬁ'ﬂtﬂ EJ[H%F‘} » ™ [l response processor ﬁ’él,i*‘j? B 5
% o responseCondition gL 15? BIpy AR - p A il sub-sequences fu [ >

.
=i

et

55 ti responself ~ responseElself = responseElse ffiiZ - response processor Fi‘

El responself ® responseElself 7 {f » ™ {0 2 iR ET - e &iﬁl’[ﬁ‘
AT

B R A e mennﬂerRESPONSEfTH%&g,F» L R A
E“dﬁr?i?ﬂ 7 responself A" - P[ RESPONSE [ Fgﬁﬁu;«f iff“ % rﬁﬁﬁ . %

A Vo5 responseElself fE AT (J] - FEEJE’VF, 57— W E ;1[ = o [ E P qg%jh
W) o T A IS T R F' HI ¥ % responseElse i - responseElse ff i

127 - FFUAE N - setOutcomeValue 7 [F FURL~ {ff responseRule » H £ 4
i 1 B F%quﬁ E outcomevariable fiv fifi &% & fbl SRRl

Response processing consists of a sequence of rules that are carried out, in
order, by the response processor. A responseCondition rule is a special type of
rule which contains sub-sequences of rules divided into responself,
responseElself and responseElse sections. The response processor evaluates the
expressions in the responself and responseElself elements to determine which
sub-sequence to follow. In this example, the responself section is followed only
if the variable with identifier RESPONSE matches the correct response declared
for it. The responseElself section is followed if RESPONSE matches the
response explicitly given (which places the correct driver 1st but confuses the
other two). Finally, the responseElse section is followed if neither of the
previous two apply. The responseElse section has no corresponding expression
of course. The setOutcomeValue element is just a responseRule that tells the

processor to set the value of the specified outcomevariable to the value of the



http://my.so-net.net.tw/0931987663/F1/car1-1/08%20Rubens%20Barrichello.html

CNS. XXXXXXXX — 28 —

expression it contains.

corrent 7§ baseValue 7 [ 5 i by & 5 U] 3 B fu FF 0 KL F]

B e 70 o AfTEE g 3L 0 match % ordered U ER BT R AT B o SEET AL A

Fl‘ P o 3 0 OV A S ] B mateh F&E'Jﬁﬁwwjl[a*%w # fL
TR ) A

The wvariable, correct, and baseValue elements are examples of simple
expressions. In other words, expression that are indivisible. In contrast, the
match and ordered elements are examples of operators. Operators are
expressions that combine other expressions to form new values. For example,
match is used to form a boolean depending on whether or not two expressions

have matching values.

5.1.5 [p! & (Feedback)

[IAEt s responseProcessing Ui - f’%l’#‘l‘%ﬁfjﬂﬁ’?ﬁa‘@%ﬁ",;iﬂﬁf Hif [Jﬂ”‘ » GBI A
e T ﬂﬁ”[ﬂlﬁi ST E | Pt ,ﬁgju(modal)MﬁX | (integrated) - frﬁlﬁt[p‘ﬁ*ﬁi A
il ﬁ?ﬁimﬁ‘%ﬁﬂ& 2T I B .%‘EE?{;, AR ] ?‘ZF A [pilEg b 7 itemBody > = {2 [ 2
i é‘g:ﬁﬁg%%ﬁﬁﬁﬁﬁﬂﬂﬂ °

Feedback consists of material presented to the candidate conditionally based on
the result of responseProcessing. In other words, feedback is controlled by the
values of outcome variables. There are two types of feedback material, modal
and integrated. Modal feedback is shown to the candidate after response
processing has taken place and before any subsequent attempt or review of the
item. Integrated feedback is embedded into the itemBody and is only shown

during subsequent attempts or review.

EUP 1 ALK (Mexican President)

http://www.imsglobal.org/question/gtiv2plpd2/examples/items/feedback.xml

r‘iiﬁf[ﬁ*ﬁfﬂf[f o [l HT R %%%E;E‘[’fr BT pr 7k N A g - FEEDBACK » & B
B s 4 fﬁ[] integrated [p! &% ( feedbacklnline 7 )% modalFeedback [V visibility-
rixﬁlﬁ Fl="fr - [pEE TR ?1» e A et A N FEEDBACK f' I

@I ITHF%?’L;? RESPONSE ffi -

In this example, a straightforward multi-choice question declares an additional

outcome variable called FEEDBACK which is used to control the visibility of
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both integrated feedback (the feedbacklinline elements) and modalFeedback. The
feedback shown depends directly on the response given by the candidate in this
case so FEEDBACK is simply set to the value of RESPONSE directly.

qgﬂ 5.20 ﬁ_l‘f\r B /F FlJ%LT[{—{j ;\M\ﬁ(qg*ﬂﬁj)

Figure 5.20 Mexican President Before Submission (Illustration).

MEXICAN PRESIDENT
| Who is the President of Mexica?
 George W Bush :
Tony Blair -
Vicente Fox . o
Ariel Sharon s

5,21 3% TRV B BT AR ()

Figure 5.21 Mexican President After Submission (lllustration).

MEXICAN PRESIDENT

Who is the President of Mexico?

W Bush
Wﬂ.hﬁhth&?reﬂiﬂunﬂhe USA.

Tnm’ Bl.alr ~ i
Vicente Fox ~

Ariel Sharon [r

No, the correct answer is Vicente Fox.
Your score is: 0

5.1.6 i I+ i (Adaptive Items)

ﬁﬁ@ FL 2.0 Jﬁp;;@?ﬁ'r Y= FLEN T e ['EHI}'&LI'#%E;{EU—QIJ'} AR
B 19 0 e 5 9 4&&% 0 B HRLAE 9 TR - R

F"Jiﬁf—'ll&%’? Rk VRES < N I O M ﬁj (W 7 I‘Zt@ﬂ ﬂ )RS el g E

A AR B & C% responseProcessing & Ay % o }Fl’ {4 {1 fv default values - £f 3

ECTUITIE TR R R A G ’EI%P?J/ B oo R PP values o X

Bl i 4 - assessmentltem Z' | 1 B AV value o o 1R I assessmentltem

TR S Y I IFEJFU FURE ol T R R R PR [P

Adaptive items are a new feature of version 2 that allows an item to be scored

!

adaptively over a sequence of attempts. This allows the candidate to alter their
answer following feedback or to be posed additional questions based on their
current answer. Response processing works differently for adaptive items.

Normally (for non-adaptive items) each attempt is independent and the outcome
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variables are set to their default values each time responseProcessing is carried
out. For adaptive items, the outcome variables retain their values across
multiple attempts and are only updated by subsequent response processing. This
difference is indicated by the value of the adaptive attribute of the
assessmentltem. Adaptive items must of course provide feedback to the

candidate in order to allow them to adjust their response(s).

Sl 1 R Y BUP B AR 36 (Mexican President with adaptive feedback)

http://www.imsglobal.org/question/qtiv2plpd2/examples/items/feedback adapti

ve.xml

g 1 A AR WP EE o PR T Y T BT A
JJ°¢%ﬁr%ﬁi*m’§$“ﬁ”@TfﬁW?@@ﬁ”°

In this adaptive example, the candidate receives different Mexican President for
each attempt. The item allows for four incorrect attempts before the correct

answer is provided.

i ER (ﬂ 1)[Monty Hall (Take 1)]

http://www.imsglobal.org/question/gtiv2plpd2/examples/items/adaptive.xml

iﬁl’[ﬁ =" HL 'EJ Py g fk REH > ™ P SEE S ) f' i P E - feedbackBlock
7 F % [ 2" il B oA R R (R R 7 R *Ui* Ejﬁwﬂﬁﬁ ’5 [id
s L) R R ﬂﬁlmﬁf o T R
8RR Py (- R F"F;t) o E I I]EUAi(n IFTE’F')C’ s~ B 751’ i
TR RE S G R e IR EH TN SRR (ht 2)5 7
e S TR R AR o ) ER A T TR R RS

This example takes a famous mathematical problem and presents it to the user
as a game. The feedbackBlock element, in association with a number of
outcome variables is used to control the flow of the story, from the opening
gambit through to whether or not you have won a prize. When the story
concludes you are asked about the strategy you adopted. Notice that the scoring
for the question is based on the actual strategy you took (one mark) and your
answer to the final question (two marks). If you choose a bad strategy initially
you are always punished by losing the game. If you feel that this is cheating
take a look at a more realistic version of the same question which combines

adaptivity with the powerful feature of item templates: Monty Hall (Take 2).
[ 5.22 Ze 4R &8 0 BT - HER (W BT)
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Figure 5.22 Monty Hall First Attempt (Illustration).

B 5.23 Z¢ R Y BT W ER (A )
Figure 5.23 Monty Hall Second Attempt (Illustration).

B 5.24 L E® [0TSR )
Figure 5.24 Monty Hall Third Attempt (lllustration).
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qg:ll 5.25 Zril & Elsj&[lﬁﬁ(%l 1)
Figure 5.25 Monty Hall Final Feedback (lllustration).

&imﬁmiw’%Eﬁﬁﬁﬁﬁﬂﬂwﬁgﬁﬁﬁﬁgﬁﬁ%W’%m’

] R e e AR 5’%?{%&?{%@?‘? RERERE = FI'J 5] E'fiﬁﬁ*i: EEEH
AT AR E & Fﬁ“:i ° QTI %3 endAttemptinteraction ]élqufj’ﬂ:erﬁ: s HL
BN GENERE S
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In the previous example, the default method of ending an attempt was used to
progress through the item, however, sometimes it is desirable to provide
alternative ways for the candidate to end an attempt. The most common
requirement is the option of requesting a hint instead of submitting a final
answer. QTI provides a flexible way to accommodate these alternative paths

through the special purpose endAttemptinteraction.

SO Y BV R YR BE R (Mexican President with hints)

http://www.imsglobal.org/question/gtiv2plpd2/examples/items/hint.xml

g W OH T T ORUT R AR o [ g TR S A
endAttemptlinteraction jfiﬁfﬂ T 7@ gy value--- HINTREQUEST——-true £ 3=F£,l
= [ LA e N OB [ HER B false -

In this example, Mexican President is extended to provide both feedback and
the option of requesting a hint. The endAttemptinteraction controls the value of
the response variable HINTREQUEST - which is true if the attempt ended with

a request for a hint and false otherwise.

5.1.7 FE B4Y (Item Templates)
R LAY AL (S 2 S p e o B R AT S MR R A I
assessmentltem

|
tem templates are a new feature of version 2 that allows many similar items to

be defined using the same assessmentltem.

#2131 (Digging a Hole)

http://www.imsglobal.org/question/qtiv2plpd2/examples/items/template.xml

aﬁlﬁ =" &y b' *" [ B4 v textEntrylInteraction > {E & [ Z U4 session {9 [l I (* 1
pE HEHET ﬁ' [l o B2 =29 zﬁjﬁj 'FA T T i E-SU4S A B ---RESPONSE 7 iy
SCORE 7@y - 4 {fpy value ¥~ =7y templateProcessing 4/ E'[JF’?%FFI o fELAN
&?Efﬁ”%}*ﬁjﬂ? F’?F}'ﬁ A O3 AR e G P IA ALY P PSS e Fea ?T F > Il
FY kL > templateRules F%FF' 45 correctResponse fiv value » [% £ b P 3 EJ@ [~ L
EE AP B Y value [ o 20 RIF I AT E'Jﬁ%hi’%ﬁjﬂ%‘é%’ AN
setCorrectResponse °

This example contains a simple textEntrylnteraction but the question (and the

correct answer) varies for each item session. In addition to the usual
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RESPONSE and SCORE variables a number of template variables are declared.
Their values are set by a set of templateProcessing rules. Template processing
is very similar to response processing. The same condition model and
expression language are used. The difference is that templateRules set the
values of template variables and not outcome variables. Notice that the
declaration of RESPONSE does not declare a value for the correctResponse
because the answer varies depending on which values are chosen for A and B.
Instead, a special rule is used, setCorrectResponse in the template processing

section.

randomlnteger 7 hﬂf‘*f_ o B Y [ pl S Y f[ﬁi[ﬁgﬁ;g\ggmgﬁﬂi; = o
%ﬂ#ﬂﬁﬁi"ﬁleYW*W%VMWIJﬁﬁﬁ

The randomlnteger element represents a simple expression that selects a random
integer from a specified range. The random element represents an operator that

selects a random value from a container.

itemBody &= |§[| H] printedVariable 7 {F fu L4y %@ g pv value -

The itemBody displays the values of the template variables using the

printedVariable element.

+ Ju pUE 7 (Mick's Travels)

http://www.imsglobal.org/question/gtiv2plpd2/examples/items/template _image.

xml

%4ﬁ%@éﬂmfﬂﬁﬁﬁ’ﬁﬂwwﬁﬁﬁﬁﬁﬁoEH%T%@%%
TSP A Ry value o BREFTRF 0 T A v E L g WEE - |temBodyjf’2LﬁfU~
R Jl%g_q:%[ FUBCT [l 9 value 33 U @ B o RIS =
templatelnline 7% (¥ » & {i# templatelnline 7 [i‘ﬁﬂ%}lﬁ T {ﬁjpfj img 7 {F o ’él,ﬁt,
P g Bl Bl B e PLﬁf[J [l 8% Y visibility Eﬁ P [ (=2 AT P templateBlock — & )
AU A B A o FILRIAR L 20 4 E visibility gt

—E

Sometimes it is desirable to vary some aspect of an item that cannot be
represented directly by the value of a template variable. For example, in
"Mick's Travels", the itemBody contains an illustration that needs to be varied
according to the value chosen for a template variable. To achieve this three
templatelnline elements are used, each one enclosing a different img element.
This element (along with the similar templateBlock) has attributes for

controlling its visibility with template variables in the same way as outcome
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variables are used to control the visibility of feedback.

ST [ 1) i R AR A -

Item templates can be combined with adaptive items too.

%?@%E‘f(@f 2)(Monty Hall (Take 2))

http://www.imsglobal.org/question/gtiv2plpd2/examples/items/adaptive templat

e.xml

5 (ﬁ' 1)Hf[ﬂ“r'7i%miji?%3ﬁ ﬁ SRR D R AL D P S R YR )
TEIB i O BV TS o T SRR (R 2)Ag W REE [ P RR R
LR P PO RWOR R o AR IO A PR G R T A
templateDeclaration [ ¥ =] ¥ ;E‘[’ f‘ PRIZEDOOR #& gy - templateProcessing 1 [[|
A BE R e A R E S F PR GRS R P Y - responseProcessing I FY S
#f5 7 I KT P9 PRIZEDOOR AR I ¢ () 3 3¢ 4R ﬁ& g 2 H i
BY -~ ff A AT BDRES I (D) 0 B W AL e

In Monty Hall (Take 1) we cheated by fixing the game so that the wrong
strategy always lost the candidate the prize (and the first mark). In this version
we present a more realistic version of the game using an item template. The
same outcome variables are defined to control the story and the feedback given
but this time a templateDeclaration is used to declare the variable PRIZEDOOR.
The templateProcessing rules are then used to preselect the winning door at
random making the game more realistic. The responseProcessing rules are a
little more complicated as the value of PRIZEDOOR must be checked (a) to
ensure that Monty doesn't open the prize winning door after the candidate's first

choice and (b) to see if the candidate has actually won the "fantastic prize".

P G B SR P T AT 0 E 13 R o Al i P
i L T8 AR ﬁt‘) o

In this example, using the correct strategy will still lose the candidate the prize

1/3 of the time (though they always get the mark).

5.1.8 ﬁ = Fﬁ%‘;ﬁ@ﬁ f&(Miscellaneous Techniques)

(1)55 § # 1 P2 (Shared Material Objects)

RIS = ARSI 5 SRS 0 KL o4 - 1

HHARELRL 3 BIES foe =P A S UM TEimQ A P 7 1 AR By B P 2 O TR
R TR R AR AR PO H‘ oy '/Fﬁ ERY D ETL IR G A A7)
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W & i +itemBody °

It is often desirable to ask a number of questions all related to some common stimulus material
such as a graphic or a passage of text. Graphic files are always stored separately and referenced
within the markup using img or object elements making them easy to reference from multiple
items but passages of text can also be treated this way. The object element allows externally

defined passages (either as plain text files or HTML markup) to be included in the itemBody.

B R R 1 S e o

The following two example demonstrate this use of a shared material object.

B P BER, rﬁjf\é;jl Orkney Islands Q1

http://www.imsglobal.org/question/qtiv2plpd2/examples/items/orkneyl.xml

B R, Fﬁ]@z Orkney Islands Q2

http://www.imsglobal.org/question/qtiv2plpd2/examples/items/orkney2.xml

(2)8: =% % (Stylesheets)
b f,%‘é“%?%@ EJQ%F;I&assessmentltem IR RN AT o TR SRR pufy= e
CSSZ?J{,F,#“ » ffi* Jassessmentltem {4 <5 7 F' Bt o %L i ﬁlﬁjufﬁ'liﬂﬁ R = ’F%;} %U
EOIABA I o 15T B e o 00 g USRS v T SRR B ST IR
LT o

Associating a stylesheet with an item simply involves using the stylesheet element within an
assessmentltem. The Orkney Islands examples above use this element to associate a stylesheet
written using the CSS2 language. Notice that the class attribute is used to divide the item's body
into two divisions that are styled separately, the shared material appearing in a right-hand pane and

the instructions and question appearing in a left-hand pane.

PR P BB A< (Orkney Islands Stylesheet)

http://www.imsglobal.org/question/qtiv2plpd2/examples/items/shared/orkney.css

QT 200511 » e AR O L 'mﬁ,a;amat---gfmur P RLRARET PRI 5
AT PSS SR R e ORI (R A R R 2 LR AR
IRV -

This stylesheet also demonstrates a possible approach to providing absolute positioning in QTI
version 2 - something which is no longer supported directly by the item information model. In

version 1, material elements could have their coordinates set explicitly (see the Migration Guide



http://www.imsglobal.org/question/qtiv2p1pd2/examples/items/orkney2.xml
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for more information about migrating content that used this feature).

(3)§@&¥?§(Alternative Media)
XHTMLPSF 5 (R REGERE A [ SR P I il 1 5 4270 HTMLA.OLRYE (T8
DXHTMU 2 J (U1 E T P EHE L P (L R ODAn - S
WA BRI -

The XHTML object element is designed to support the graceful degradation of media objects. The
HTML 4.01 specification (the basis for [ XHTML]) says "If the user agent is not able to render the
object for whatever reason (configured not to, lack of resources, wrong architecture, etc.), it must

try to render its contents."

B [’ﬁkﬁ (]%}2)[Writing a Postcard (Take 2)]

http://www.imsglobal.org/question/qtiv2plpd2/examples/items/nested object.xml

GRS IR AR BRI OB R P ] RIRORSS - Y (it
encapsulated PostScript file (EPS) » )~ 74> {LPNG bitmapped image i % » fol L1 &
3 (B LR OB TS PR o iﬁﬁ@[}%w;h ° BPE e T [P sfEL R

B RES TR R Y (ST R S B R T R I S

R

i

This example is the same as Writing a Postcard except that the picture of the postcard is provided
in two different formats. Firstly as an encapsulated PostScript file (EPS) and then, alternatively, as
a PNG bitmapped image. Finally, if the delivery engine is unable to handle both offered image
types the text of the postcard can be displayed directly. Item authors should consider using this
technique for maintaining images suitable for a variety of different output media, e.g., paper,

high-resolution display, low-resolution display, etc.

(4)= ‘*J [t ﬁ}z‘iﬂj =t (Alternative Renderings for Interactions)
B S BERRC AT B IXHTMLOA (s R IR0 12 - el
T RN PV D R 2 ﬁ“ R A= FE*J BREE) o P R [ T
E'Jiﬁl’lﬁﬁ'%’d’l‘%’ ?‘“%‘EI&'?A‘ R H Y AR f---- SR S B R B LT
FEIEHIR! -

The Orkney Islands Stylesheet illustrates the way styles can be applied to the XHTML elements
that defined the structure of the item's body. The class attribute can also be applied to interactions
and many of the common formatting concepts will still be applicable (font size, color, etc.).
Delivery engines may also use this attribute to choose between multiple ways of presenting the

interaction to the candidate—though the vocabulary for class attributes on interactions is currently
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beyond this specification.

QTIFFFJ%?(The QTI Questionnaire)

http://www.imsglobal.org/question/qtiv2plpd2/examples/items/likert.xml

iﬁlﬁlﬂ”ﬁ‘ﬁﬂ HER e J p - ATV VAR R R R R G TR R L
F@Jﬁ‘?ﬁ F}J“ Elff‘ﬁ/*ﬁJch0|celnteract|on1~LJ$I’|£l|temBodyIJ&IH]’E‘;}*[*?&%{L}@hkert
IR T [ R E@l#ﬁ%g U%ﬂr I Fﬁ | S [T 2 IFMEI’F
i IFH'JLEJJU*@E”%“W R = RIS R AR JWlﬁl‘f‘dI%\?f s Ffﬁu,

RE  BEER DR - %L Hi i 1 192 F responseProcessing FLIE Ui E) B
Ay EFEFA[“;;t !

This example illustrates an item that is used to present a set of choices commonly known as the
likert scale used to obtain responses to attitude-based questions. The question is represented by a
normal choicelnteraction but the class attribute of the itemBody is set to likert to indicate to the
delivery engine that it should use an appropriate layout for the question, e.g., using a single line
for the prompt and the choices with each choice at a fixed tab stop. By applying the style class to
the whole of the item body, a delivery engine that renders multiple likert items together might be
able choose a more compact rendering. Note that in this example the responseProcessing is absent,
there is no right answer!

(5) [l ™ B9 43 28 ﬁgﬁ F‘ (Using MathML)
Relativity ffI5HE

http://www.imsglobal.org/question/qtiv2plpd2/examples/items/math.xml

g It T o P R S AR ST ) (Math ML 3¢ CRE e ek 2 .

This simple example illustrates the |ncIuS|on of a mathematical expression marked up with

dﬁ

MathML into an item.

(6)>Fﬁ = gyrd” (Number Formatting)
%]&'IC@%EU}?&? ) printedVariabIeElfJTF‘,?“ B Eﬁﬁ‘,?@ (=5 - )P J%TQ@FIF FolﬁJ o
FREH R A (KA o R -
The format attribute of printedVariable profiles the formatting rules described by the C standard.
The following table illustrates the main features. Spaces are show as the ' ' (underscore) character

to improve readability.

e el
ormat Input ormatted Notes
specificati output
on
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%i

%.4i

%.0i

%8i

%2i

%-8f

%08i

Y%o+i

%_i

%o0
%#o
%X
%#x
%X
%#X

%f

%.2f

%#.0f

%e

%.2e

%E

-987

-987

987

987

987

987

987

987

987

987

987

987

987

987

987.654

987.654

987

987.654

987.654

987.654

-987

-0987

987

987

987

00000987

+987

987

1733

01733

3db

0x3db

3DB

0X3DB

987.654000

987.65

987.

9.876540e+
02

9.88e+02

9.876540E+
02

FTRL I A aSi Ay

Simple signed decimal format.

FERERYTEL ~ 0 xbxﬁ‘*}}’, ’| fifi = defaultis | fif
Precision specifies the minimum number of digits ini, 0, x
1 X formats and defaults to no minimum.

)g“h f“OLOFIJF‘J@f‘Eﬁq E]gﬁj ﬁ]?LI'(FIE =40, 0, x A
)

When formatting zero with a precision of 0 no digits are
output (i, 0, x and X formats only).

A% o= U ens » R S 2
Field-width set manually to 8 results in five leading
spaces.

A Pt = PRI TS A 0 A BS
Field-width set manually to 2 is insufficient so ignored.
SRR (el e L] (% S o

Hyphen flag forces left field alignment resulting in five
trailing spaces.

0 BRIEFER S AN ERSIH IO

Zero flag forces zero-padding resulting in five leading
zZeros.

S 1) TR R0, v X)
Plus flag leads positive numbers with plus sign (excluding
0 x and X formats).

FURTSE  1J" Pfe CHe( h0, x4 X)
Space flag Ieads positive numbers with space (excluding
0, X and X formats).

R gl T

Octal format, number must be positive.
TR 0= Dy e~ WfRIO

# flag ensures at least one Ieadlng 0 for o format.

o SRS O] ) BT

Hex format (lower case), number must be positive.
# BERVA O I Ox

# flag always displays leading Ox for x format.
RIS e ORE (ST

Hex format (upper case), number must be positive
# BEEVAZOXET [ fEI0X

# flag always displays leading 0X for X format.
Y YR R 2 ] e
The precision specifies number of decimal places to
display for f format and defaults to 6.

= BT it A £

Precision set manually to 2.

# BRI SRR E RS, e, E 9, G r PR

# flag forces trailing point for f, e, E, g, G, rand R
formats.

#ﬁyy/lﬁlﬁl |28 f' S ;{{EFE’?& Enﬁ( =g Eﬁ—g‘n[[gﬁ[ .F[fj

b B s 1Fl%t o 5

Forces use of scientific notation. The precision specifies
number of figures to the right of the point for e and E
formats and defaults to 6.

E. Fﬁjr’%{*ﬁy}ﬁz@ £,

Precision set manually to 2.

HEF 7 [P 20)

Forces use of scientific notation (upper case form).
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%g 987654.3 987654 PuFE= *ﬁfé@%sﬁw»ﬁ@ﬂ (5F Rl ) AR
21 Hy RS S e SRRV - 1) Lo

Rounded to precision significant flgures (default 6) and
displayed in normal form when precision is greater than or
equal to the number of digits to the left of the point.

% 987 987 FRE 5RO %ﬂrﬁ% Bod
TraiIing zeros to the right of the point are removed.
%(g 98765432 9.87654e+0 %lﬁf fpH g
1 8 C|ent|f|c form used when required.
%g 0.000098 9.87654e-05 459% “/F JFF[ * B [Jgﬂlﬂﬁ%lﬁi}‘ @ B[y =t
7654321 cientific form also used when 4 or more leading zeros are

requnred to the right of the point.

%ty 987 987.000 Fg e G PRI By EGEF (I Z R 10 E |
i
# flag also forces display of trailing zeros (up to precision
significant figures) in g and G formats.
%G 0.000098 9.87654E-0 {ﬁjg R IS RO
7654321 5 As for g but uses upper case form.
%r 0.000098 0.00009876 {ﬁjg =N Biﬁfﬂ PLF'I %’Tug’ﬁl VT
7654321 54 The same as g except that leading zeros to the right of the
point are not Ilmlted
%R 0.000098  0.00009876  [FIG » ¥+ 3 ¥ I HERIFO 3%
7654321 54 The same as G except that leading zeros to the right of the

point are not limited.

5.4 iE[J%(Hr I)[Tests (Assessments)]
R & =2 2 B $Ff (Sets of Items With Leading Material)

http://www.imsglobal.org/question/gtiv2plpd2/examples/tests/rtest01.xml

5 E A - A& H [HJ J7 fpY = FR R AT AT RS P ] B (rtest01-set01.xml,
rtest0l-set02.xml, rtest0Ol-set02.xml) - & 53 F = B & #f pv B - H &

—E

(rtest01-fragment.xml) - * %+ fb‘ & oA H = O Pl Xinclude & ﬁ?rj i8]

assessmentltems

This example illustrates a test consisting of a set of three items (rtest01-set01.xml,
rtest01-set02.xml, rtest01-set02.xml) sharing a single fragment of leading material
(rtest0l1-fragment.xml). The fragment is included in each of the assessmentltems

in the set by using the XInclude mechanism.
-0 mode &~ & () mode: O B K - IR - R S AR

The submission mode is set to individual mode requiring the candidate to submit

their responses on an item-by-item basis.

-LEJ1§<[5E mode > B«Lﬁfu AEET T D WEEFE S pVE s - ]
TRELEE T - B MR R R E -
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The navigation mode is set to linear mode restricting the candidate to attempt

each item in turn. Once the candidate moves on they are not permitted to return.

ZU R SR N pY = #Ulx & (Arbitrary Collections of Item Outcomes)

http://www.imsglobal.org/question/gtiv2plpd2/examples/tests/rtest02.xml

[P= ] &2 P {2 i assessmentSections(sectionA FI sectionB) M — f{fif /[ HI &

(sectionB1) - sectionA » sectionB 5 £} visible g% » [ I') 2 Z0HE = #E| -

This example illustrates the use of two assessmentSections (sectionA and sectionB)
and one subsection (sectionB1). Both sectionA and sectionB are visible, meaning
that they are identifiable by the candidate. Conversely, sectionBl is not

identifiable as a section.

ﬂmmMe%%%ﬂWo&@iﬁéWwﬁmﬁﬁﬁ’5%?W§%*@ﬁﬁwg

() 5 [ -4 KL assessmentTest) o

The submission mode is set to simultaneous. The candidate's responses are all
submitted together at the end of the testPart (in this case effectively meaning at

the end of the assessmentTest).

HJ mode UL mode i S EH BRI AY [ PR 0 S S
el -
The navigation mode is set to nonlinear mode allowing the candidate to navigate

to any item in the test at any time.

Mt W) e 0 7] weights o o ) B 3% R A9 50 B R AR T IR
item160 [V weight £ 00 % 5 I T JT I @ AT B - 0= 03 B i ) * % (- 1tem034
9 weight 85 2 » [l % = FF 57 S B AE Y O 53 B FFf‘, .

—Fii

The test uses weights to determine the contribution of the individual item score to
the overall test score. In this example the weight of 0 for item160 means that its
score isn't taken into account when calculating the overall test score. The weight
of 2 for item034 means that the score for item034 is multiplied by 2 when
calculating the overall test score.

J{ﬁ assessmentltems weight - [ f@?iﬂ weight £ 1.0 -

= E

For the assessmentltems where no weight is given, a weight of 1.0 is assumed.
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4 57 % (Categories of Item)

http://www.imsglobal.org/question/qtiv2plpd2/examples/tests/rtest03.xml

IF:” fy] =" flr ™| 7 assessmentTest FITEY assessmentltems < 55 & o

This example illustrates the use of categories of assessmentltems in the

assessmentTest.

HL mode F%tti [ﬁ]*ﬁ o Tt f7] =7 48 % Y testPart Iﬁﬂ G TR HU AR - EHED

(7] 8 [ -4 % £) assessmentTest) o

The submission mode is set to simultaneous. The candidate's responses are all
submitted together at the end of the testPart (in this case effectively meaning at

the end of the assessmentTest).

M mode F%igglfj Rt mode it G AR E T B E P PR AT S B
i e
The navigation mode is set to nonlinear mode allowing the candidate to navigate

to any item in the test at any time.

W B OE P 5 i’:FI}H ¢ R ‘F'"?~ [ﬁWE[ Do oy K oo = opy E o - Iﬁﬂl’}j
ST T AT M S T Y R A -

---Outcomeprocessmg ’ E

The test uses the category assign the items to one or more categories. The
outcomeprocessing part of the example shows how the category is being used to

sum the score of a selection of the questions.

@R A N Y = EOM D (Arbitrary Weighting of Item Outcomes)

http://www.imsglobal.org/question/gtiv2plpd2/examples/tests/rtest04.xml

I?E%EI?;'E P e # 1 B [=(Specifying the Number of Allowed Attempts)

http://www.imsglobal.org/question/gtiv2plpd2/examples/tests/rtest06.xml

‘1; & 15 22 PF #] 2] itemSessionControl & F%{L; e T [

This example illustrates the use of itemSessionControl to set the number of

allowed attempts.

i 5] &) rx]x (i testParts > 27— {fd testPart fl ¥k~ B RSN = I fifi > ST B 12

f
;LﬁjU(maxAttempts =0) > 37 i testPart » H B4 FE (2AYE A [ 1D ]

o
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The example contains two testParts, the maximum number of allowed attempts for
the first testPart is set to unlimited (maxAttempts = 0) and the maximum number

of allowed attempts for the second testPart is 1.

% mode [[1fY [ i testParts ‘F&F EFG i Il mode > ﬁTF&I TEH - WEEE -
R R

The submission mode for both testParts is set to individual mode requiring the

candidate to submit their responses on an item-by-item basis.

EL T mode L [y {li testParts I% LT mode o [SwLﬁfU S e e A N | RS =
fUES (. - FIOEHES ™ - ?dt?@ﬁﬂﬁjﬂf\\ eSS Gl <

The navigation mode for both testParts is set to linear mode restricting the
candidate to attempt each item in turn. Once the candidate moves on they are not

permitted to return.

ﬂﬁfﬂtﬁiyﬁu%fﬁl T‘J u:ﬁ,%g[plﬁé(Controlling Item Feedback in Relation to the Test)
http://www.imsglobal.org/question/qtiv2plpd2/examples/tests/rtest08.xml

= ] ®] itemSessionContro] - fF' = 30 B A T‘J fY R [ e
This example illustrates the use of itemSessionControl to set the item feedback in

relation to the test.

i mode U BT ffd testPart ¥l E

i ) TﬁJHf& & oo T S Y testPart Sﬁ 73 o

The submission mode for the second testPart is set to simultaneous. The

candidate's responses are all submitted together at the end of the testPart.

577 [l testPart paEL i mode T@F% T L 7R mode fiY R U BEEH T 2T Tl testPart
HRY = 0 l’%?i;ﬁ” RS
The navigation mode of the second testPart is set to nonlinear mode allowing the

candidate to navigate to any item in the testPart at any time.

7t itemSessionControl 1Y showFeedback FE'T}"I‘%?&F%%% true » i g - jﬁﬂ 73
FUds i B (=i o B3 [ e Py visibility -

The showFeedback attribute of itemSessionControl is set to true, affecting the
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visibility of feedback after the end of the last attempt.

,ujdﬁﬁjb&llﬁilﬁl | F e * o GHED FAT NS F' I I—rzﬁﬂﬁﬂjﬂ?(j}
1 % 2R )
Allowing review and feedback in simultaneous mode means that the test is

navigable after submission (in this case, in a nonlinear style)

itemSessionControl ¥ showSolution % Fﬁéﬁ%%tﬂy false» # = F & G fLH 2D
SR AR PN SENEE
The showSolution attribute of itemSessionControl is set to false, meaning the

system may not provide the candidate with a way of entering the solution state.

W

f' Sel (= T JH B A 1 showFeedback g {# 2 ﬁfu assessmentltem [pl fF o & T@F T
REH - Sk dR pl gy B e

Remember that the showFeedback attribute controls the assessmentltem feedback

on test level. It doesn't overrule the display of feedback as set inside the item.

Bl FJ 75 9 B (Steve’s Test)

http://www.imsglobal.org/question/gtiv2plpd2/examples/tests/rtest09.xml

g (it 57 8 P R R o 3R TP £ A RO S fEET
This example illustrates controlling the duration of an item attempt (both

maximum and minimum) in the context of a specific test.

=) B % = F| ®] timeLimits » {f > £ = [B?E[Jﬁ?r,%'g maxTime » ﬁjﬂ - py
assessmentSection  Hf - fiv assessmentltem -

The test shows the use of the timeLimits element to set the maxTime constraint

for the complete test, a single assessmentSection and a single assessmentltem.

iﬁl’[ﬁ' N cpﬁ — [l assessmentltemRef (item034): X minTime £% 3 ;5 & > maxTime
FL 10 53 8 o SF A T PRI OB H DS S N~ [ 26 (item160) o i E ¢ 1
item034 = F 1 3 5T S I] oo WIRR D o B B G  —  f ELf RE
m@@,pmﬁmgﬁﬁﬁﬁ%ﬁzﬁguFﬁmiﬁﬁm,@ T o
R T G 10 53 S A PR - [N KD E R R PR T B N 0T R

ﬁ

The example contains one assessmentltemRef (item034) which has a minTime of 3
minutes and a maxTime of 10 minutes. This means that candidates cannot progress
to the next item in the test (item160) until they have spent 3 minutes interacting

with it. Given that the candidate is limited to a maximum of 1 attempt at each item
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in the test, this effectively means that the candidate is prevented from submitting
their responses until 3 minutes have passed. However, they must submit their
responses before 10 minutes have passed. When the time limit is up the current

responses would typically be submitted automatically.

%E@@%ﬂp PRVCE T BERE AT E) maxTime 7 f pUFE AL > 374" assessmentTest
iU maxTime @5 F=E [ > 9 g2 HOE B [ AT E] minTime & fF pU S A E04C

assessmentTest iy minTime ﬁ\}b“uiﬂ e

It is up to the assessment constructor to make sure that the sum of all maxTime
elements in the assessment is smaller or equal to the maxTime of the
assessmentTest and that the sum of all minTime elements in the assessment is

smaller or equal to the maxTime of the assessmentTest.

ol ?J 5 PY I K% (Steve’ s Test)
http://www.imsglobal.org/question/qtiv2plpd2/examples/tests/rtest10.xml

ﬁ@ﬁmﬁmwﬁﬁ%%%m%@ﬁ%’%ﬁﬁ%wmm%ﬁwiﬁo
This example shows how to provide support for early termination of test based on

accumulated item outcomes.

SR hi=r fg g ) gl SCORE 4% 3+ [l = FL 3| & iV outcomeProcessing -
The outcomeProcessing for the test is invoked after each attempt and checks to
see if the SCORE is greater than 3. If that is the case the exitTest terminates the

test.

:FEI" E (MRl pU)EE = A (Golden (required) Items and Sections)

http://www.imsglobal.org/question/gtiv2plpd2/examples/tests/rtestl2.xml

ﬁ@ﬁ@%%%ﬁﬁ%%%@%%ﬁ%v%ﬁﬁﬁ%@ﬂ%%ﬁiﬁo
This example shows how to provide support for early termination of test based on

accumulated item outcomes.

i assessmentSection B » f{i M & [ FUE R {7 | 0 (1 assessmentSection B1
B S (P15 TR0 5 true ) DY BIAH P BRI EH f E
I A1 A% U 5% assessmentSection [ & ﬁ TMEEE > Bl REMEE 0 W FA' L FA'
HOp R SRREAY S R -

In assessmentSection B, we select 2 children using the selection element, but
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assessmentSection B1 is required (because of the required="true" attribute) so we
effectively select B1 and one of the other three items. B1 is an invisible section
and the three items it contains will be mixed in with the other selected item when

shuffling resulting in a an assessmentSection containing four items.

Rl :[IJ 75 P k& (Steve’ s Test)

http://www.imsglobal.org/question/qtiv2plpd2/examples/tests/rtest13.xml

xg [t 1= @ T‘@%‘*«*%ﬁ assessmentltem ¥ < 5 {## -

This example shows the support for branching based on the response to an

assessmentltem.

preCondition 7 ﬁf[%“fg%g% ﬁ‘T{E;l assessmentltem * assessmentSection 7t vy &
e ZESLIE mode EJ[JTEE%’? pre-conditions °
The preCondition element set the conditions that needs to be met for an

assessmentltem or assessmentSection to be displayed. In nonlinear mode,

pre-conditions are ignored.

branchRule 7 {4 & Fb P B Rl ) R A - %JL o R Y Y TR
FUAR o B 07 AR [ 0 ZEALE mode T %‘%" %J fIl - 37~ f branchRule 7 [F
il @15? il fv targetltem” exitSection™ > H] e 32 &S R o

£ =y

I:[J

The branchRule element contains a rule, evaluated during the test, for setting an
alternative target as the next item or section. As with preconditions, branch rules
are ignored in nonlinear mode. The second branchRule element contains a special

targetltem "exitSection”™ which means exit this section of the test

Items Arranged into Sections within Tests 7t JfJ k& [ 158 [ ¥ 4 a1 A

http://www.imsglobal.org/question/qtiv2plpd2/examples/tests/rtest22.xml

ag [t (1= R FPHE AR 07 W IR -

This example shows the use of sections to group individual items.

Fe B £ET- Z5 =0 i A7 (Randomizing the Order of Items and Sections)
http://www.imsglobal.org/question/qtiv2plpd2/examples/tests/rtest24.xml

= (7]~ B A2 ordering 7 {F e FE RS PRS- B8 A -
This example shows the use of the ordering element to randomize the order of

items and sections.
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B # A F A N (Basic Statistics as Outcomes)
http://www.imsglobal.org/question/qtiv2plpd2/examples/tests/rtest25.xml
IP= T FLEE = D e 55 Pel P e pr BL 4 S 5t A -

This example shows how basic statistics of a test are assigned to outcomes.

Hl;“\ﬁ?rﬁ‘?@1‘%ElfJﬁ'rﬂ"(numberCorrect, numberlncorrect, numberPresented,
numberSelected, numberResponded) 5 ¥ 5 {1l 7 g5 % -
A number of build in statistics (numberCorrect, numberlncorrect,

numberPresented, numberSelected, numberResponded) are assigned to Outcome

Variables.

=9t ALBCE IRy B A AR FE o R A= VA N A2 Br"PERCENT_CORRECT" -
In addition to that the Outcome Variable "PERCENT_CORRECT" is calculated

based on two of those basic statistics.

fli ?J 5 P K% (Steve’ s Test)

http://www.imsglobal.org/question/qtiv2plpd2/examples/tests/rtest26.xml

S 6 717 350 P86 A0 [ S8 ) e

This example shows how item outcomes are mapped prior to aggregation.

variableMapping 7 {F ;“:j‘Eﬁ item034 - NOTA Ef i7" gr SCORE -
The variableMapping element maps the item034.NOTA to the variable SCORE.

5.5 ffi "] €Y K (% % 5 )[Usage Data (Item Statistics)]
# (7] 3% f 7% FF (Example Item Statistics)

http://www.imsglobal.org/question/gtiv2plpd2/examples/usagedata/example.xml

S BB SR AR o T BT - W CA SRR ERE
U S ‘f& WS T WP ST B PYRRR A A fi f9 cp:resource 7 (=2 [
RRCR 3 i il o = R R AN P [ RISV R P R E R R T
Ff‘@ﬁl Y EL [ YR e [ P R] R Y e R Y N B imsqti_usagedata_xmlv2pl e

This example demonstrates the construction of a usage-data file. When
distributing usage data within a content package the usage-data should be stored
in a separate file within the package and referred to in the manifest file by an
appropriate cp:resource element. Note that references to the assessment items and

other objects within the usage-data file itself are not considered to be
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5.6

dependencies of the resource. The resource type for usage-data files s

imsqti_usagedata_xmlv2p1l.

A SR RE yﬁugééwﬁf"f%”fg}ﬂ (Packaged Items, Tests and Meta-data)
iy B4 B A€ #T 7] (Simple Packaging Example)

http://www.imsglobal.org/question/gtiv2plpd2/examples/package/imsmanifest.xml

g 5= B R ] & @Tﬁ@[ﬁ%ﬁ[iﬁﬁﬁﬁfﬁ?’ WREH - B - 7 ?ﬁ’\]%ﬂf%iﬁﬂ?}’
R BF R LA f R R AT ORI (LOM R QT B WAl R R I 2 I
assessmentltem XML fi & “EF T PR

i

This example demonstrates how a single item is packaged using the techniques
described in the Integration Guide. The manifest file demonstrates the use of a
resource element to associate meta-data (both LOM and QTI) with an item and the
file element to reference the assessmentlitem XML file and the associated image
file.

53 B Y, f &5 {7] (Shared Image Example)

http://www.imsglobal.org/guestion/gtiv2plpd2/examples/package shared/imsmanif

est.xml

g {7 /AR S E S i R R Y - BRI -
) I*TQEJ%ITFI PIs e Fﬁzaﬁﬁ i "Hwewﬁm ljfﬁr‘%'#ﬂﬁf

This example demonstrates how multiple items are packaged. Note that where two
items share a media object (such as an image) a dependency can be used to enable

the object to be represented by its own resource element within the manifest.

Package with Response Processing Templates &/ 4 Fﬁf?ﬂ il

http://www.imsglobal.org/question/qtiv2plpd2/examples/package maxfiles/imsma

nifest.xml

QT iy it L E LA T e+ Fﬁﬂ‘“ﬁ'ﬁﬁ AR L= AR B XML
W 3 AT AR Y T [ [ FJ“%“ o M [LJ,;@:,;}—% F] ®] 7+ responseProcessing
(M B B - B URL B » 1 R 5B URL - E SR 1
A9 XML ¥ 8 B EF R Y A RED PR R
F PP o LA templateLocation T % LA URL $R MRS 9 XML ¢
o AR URL SR T O R R Y B T B
ﬂfﬁgﬁﬁ%@%@yﬂﬂ%ﬁ' EN




— 49 — CNSXXXXXXXX

The response processing templates feature of QTI allows common sets of response
processing rules to be documented in separate XML documents and simply
referred to by the items that make use of them. The mechanism for identifying the
template to use is the template attribute on the responseProcessing element. This
attribute is a URI, but it is not required to be a URL that resolves directly to the
appropriate XML document. To help systems that support general response
processing find the rule definitions required to support new templates an
additional templateLocation attribute is provided which may be used to provide a
URL that resolves to the template's XML document. If this URL is given relative
to the location of the item then the template should be included in the same

content package and listed as a dependency for each of the items that refer to it.

P ] 32 e RPN AT URL =2 oy g il 2 B I 1 dpsn v 3 & gl o3 B e Y
VRe B RO R R ) 1 A 7R R URIs G XML A B P R

WIJ » XML %I?{\‘%E[} ﬁjf/\ F’\—Q%E ’ E Vi J”J ‘,J rj F"(ﬁ?ll[ [I ’ i_j\] F ?&}F{j\_t@J} Flﬁﬂ
g¥7r7 FU?F‘E?‘J*(P&T@ (3~ 1E)

This example package demonstrates the use of a relative URL to refer to response
processing templates listed as separate resources within the package as described
above. Note that the technique used is similar to that for locating XML schemas
from the URIs used to refer to their namespaces, however, XML schemas included
in content packages to assist with validation should not be described as separate

resources (or file dependencies) in the manifest file.

B A= ﬁ[ﬁ TR PVE f T %L E 5L A4Y (Package with Externally Defined Response
Processing Templates)

http://www.imsglobal.org/question/gtiv2plpd2/examples/package minfiles/imsma

nifest.xml

= 7y FAT i E RS 9t iﬁﬁﬁfﬁ'%‘?f”\” BRI (2 %%E"ﬂ* g E
L5 ) - templateLocation {4 B fji 2| H LA v Ret £ URL o

This examples is the same as the one above (Package with Response Processing
Templates) except that response processing templates are not included. The

templateLocation attribute is used with absolute URLs of the templates.

BT IR - FERf (Package with Test and Items)

http://www.imsglobal.org/question/qtiv2plpd2/examples/test package minfiles/im
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smanifest.xml

IP= 17 PO i 7 A ﬁrg RN I'JLH assessmentTest = assessmentltems & &€ 7%
& - assessmentTest = assessmentltems &[] FL B Fl%érgil R (A& Tﬁx_ A
F#j% (7 Bl B A B L assessmentTest A1 i jfj] assessmentltems 1 ] F“r»fi [

This examples demonstrates how to package an assessmentTest together with the
assessmentltems referenced by the test. Both the assesmentTest and
assessmentltems are represented by resource elements within the manifest. A
dependency is used to represent the relationship between the assessmentTest and

the individual assessmentltems.

5.7 ﬁ’é?&(Validation)

QTI%%frﬁ???Jﬁ’ﬂf[afwig%ﬁwnﬁﬂ WSO BT XML E R Y B
Fyo WA £1F) T B 5 T RS URL - R XML R S A

o BEARLE fiE §J QTI ¥ fF -

The QTI schema file imports two externally defined auxiliary schemas, the
built-in XML namespace and MathML. The schema imports these from their
published locations on the web using absolute URLs. As a result, some XML

validation tools may not be able to validate QTI documents when working offline.

BEEHERL T Y XML RS SR = B W XML #7829 (00 QT {7
xml:lang Fg‘;j’lf&)fﬂ T %7)?&|ﬂ £l r,rﬁ“pﬁ 717 [ prefix {EL‘ F' ° lﬁ%ﬂl"i XML &
EEY - AS B D 2L A5 T A [XML_ERRATA] Y il B R o 3
FU =1 IXML] 2.0 5 5720 8 0 [XML] 2.0 45 52 ¥ ---- B 4 4% [l # prefix xml > 1
ﬁj/qu {EL' fi » HpL ﬂ»ﬁﬂj E,l o R Friv IMS [ Fklcp};rfjtﬁ/£~ = QTI #‘*ﬁri
#ufﬁp@@%uu F'E' e FERORL 0 - BT S E ﬁEF@; [_JFE’?E[J]: QTI %
Y prefix & local copy E|~J7£I)f—% ) 3&%’,[ [J~ 7 I AR ﬁ%‘éﬁ T Rl o

There is also some confusion as to whether or not XML schemas that refer to
components of the built-in XML namespace (such as the xml:lang attribute used
by QTI) should (or even may) provide an associated namespace prefix declaration.
This point was unclear in the first edition of the XML specification and not
cleared up until the errata to that addition [XML_ERRATA] was published. The
errata has itself now been superseded by the second edition [XML] which makes it
clear that the declaration may be included provided it is bound to the reserved
prefix xml but that it is not required. In keeping with the latest IMS Content
Packaging specification the QTI schema includes the declaration in the root of the
schema. It is clear that some tools will still not validate documents against

schemas that contain this prefix and a local copy of the QTI schema with the




— 51— CNSXXXXXXXX

following attribute removed from the schema element may need to be used instead:
xmlins:xml="http://www.w3.0rg/XML/1998/namespace”

Ml 8 QT ISR Y £ 780 2 [ 5 Il fY 8% 2.1 45 12 57
http://www.imsglobal.org/xsd/imsqti_v2pl o & =45 4 (1 2] = ffr WL & py P
S N U I e T T N S € o (A e S L N IR U
http://www.imsqglobal.org/xsd/imsqti_v2p0 - £% " #f! FL‘ [E A ’5, A il f )
FAREE 2.0V R R AMELY TR E o WIR - 07 2p0 78 T E B AT

The namespace identifier of the QTI schema has changed for version 2.1 of this
specification to http://www. imsglobal .org/xsd/imsqti_v2pl. Use of
this namespace is required when using any of the new elements defined by this
version. Documents with a namespace of
http://www.imsglobal.org/xsd/imsqti_v2p0 must still be supported.
For compatibility systems may wish to use the 2p0 namespace identifier when
generating content that conforms to the narrower model defined by version 2.0 of
this specification.

6.7 B MR ~ A - B R )
"EJ TJZE} HEE»REY 2R gr;{v[;ﬁgaﬂjﬁjabjél;rﬁj[ o I PR M OR B B
AL RS Tha TR Rl AL

_El

The reference guide to the main data model for assessment tests and items. The
document provides detailed information about the model and specifies the

requirements of delivery engines and authoring systems.

TRBTR W R
1= 8G dp1 2 IEEE LOM WY R ASLE]L s M AR Y8 A A > P2 o B B AR - o M ae
2 PR CRI s B ) Elfi flat W[l R AL 1?1@4 FﬁfrJH TR e
l’*‘JPJﬁ’f%rﬁ MR A H o B T ﬂ%?‘ﬂﬁﬁéiﬁfﬁ R H R
A document that describes a profile of the IEEE Standard for Learning Object
Metadata [LOM] data model suitable for use with assessment tests and items and a
separate data model for representing usage data (i.e., item statistics). This document

will be of particular interest to developers and managers of item banks and other

content repositories, and to those who construct assessments from item banks.

% QTI2.045 il > QT &) fiv 2 A ¥ 1L % IEEE LOM ~ ¥ - % IMS Meta-Data
Best Practice '] % Implementatlon Guide (LOM fiv ) - IEEE LOM f& %8 5~ 3



http://www.imsglobal.org/xsd/imsqti_v2p1
http://www.imsglobal.org/xsd/imsqti_v2p0
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IR S R Y @R TR B (RL T RR SRS R AR ATHEE £ 0
AR AR L e P E Py g ITEEE LOM > Iy L QT ) LUK @2 7 2 B =2 28 i
(i DB R e COPpT I PO RE T e R L B8R - QTIZAY S - e
Mgt R Jh =Pt e

=

In QTI version 2.0, QTI-specific meta-data was brought into line with the IEEE
LOM in accordance with the IMS Meta-data Best Practice and Implementation Guide
for [LOM]. The IEEE LOM standard defines a set of meta-data elements that can be
used to describe learning resources, but does not describe assessment resources in
sufficient detail. The application profile provided in this document therefore extends
the IEEE LOM to meet the specific needs of QTI developers wishing to associate
meta-data with items (as defined by the accompanying Item Information Model). QTI
version 2.1 further extends this to enable the description of tests, pools, and object

banks.

7.11IMS QTI 2. Oﬁ”i]&uﬁé?ﬁ_ & YR A [ (New Meta-data Elements in IMS QTI v2.0)

IEEE LOM el =0 MU I PO eI I3 P BRAPTIETFTRU ~ PSR
T [P » FORLPIV b schema V5 (o ST (SR 0 RGO ALE )
FLTH T AR S

The IEEE LOM permits extensions to be made to the conceptual data schema, in the form of new
terms for existing vocabularies, new vocabularies for existing elements, or new elements, which may
be inserted into the schema provided they do not subvert the existing chain of references or introduce

new data types for existing fields.

T??'ﬂf ﬁkﬁﬁﬁ'ﬁ?%ﬁ] :\L_fi‘ﬁg[} K ﬁﬂg% /,?B &) AJEI I/ ;’%E'J E}*]F{JT, FIJ [5{: o
It should be noted that extensions are community specmc and will impact significantly on the

interoperability of the meta-data which contains them.

&[fx%m SEvR] 0 - g e IE[ Bl (F EEL%;I#) ] /E_«?ﬂ;@l} i+l E’T‘?{“]ﬁleﬁ [lf@ La:yﬂ oo
LA % Usage Data -
Secondary meta-data, sometimes known as 'usage data’ (item statistics), is defined separately in its own

data model. See Usage Data later in this document.

ORI WL QT H é?f?*r%‘%’kﬁ’ﬁ%% p@;@ﬁ@%%?ﬁe] JI8 o Jr?&f%“‘af%?ﬁ'[ =N
pu_FREeosEr] o TITILOM ji S 0 N - gﬁaﬁﬁﬁ‘ﬁﬂ

The following class describes a new category of meta-data for the recording of QTI specific
information. It is designed to be treated as an additional top-level category to augment the LOM profile

described in the next section.




— 53— CNSXXXXXXXX

Class : gtiMetadata
Contains : itemTemplate boolean [0..1]
FJII PR Rl [ﬁ:#,%gﬁfﬂﬁfﬁ g o [rlﬁ ) lﬂlﬁ:%f\égif‘@%v ﬁ@g&i/}ﬁ =NTOFES

AL It # - — {assessmentltem [*[¥#— [fftemplateProcessing B F -

Contains : itemTemplate boolean [0..1]
True if the item is actually an item template, in other words, the item changes its appearance based on

some random or external factor. An assessmentltem that contains a templateProcessing section.

Contains : timeDependent boolean [0..1]
TR P 5 - FRRE (R0 5 (B85 53 o 2 -
Whether or not the item is time dependent. A time dependent item takes the length of time taken for an

attempt into consideration when scoring.

Contains : composite boolean [0..1]
fj[l%\l :&EE E[J A# N I—FI'U {IEJJE ELED o BRI E[Jf - &) I—E[':J} gﬁ;{/assessmenﬂtem o

Contains : composite boolean [0..1]
True if the item comprises more than one interaction, for example, an assessmentltem that contains

more than one interaction.

Contains : interactionType [*]
AT @R AR R S I T B RS R S RS A -

Contains : interactionType [*]
The interaction type(s) of the item. The vocabulary is comprised of the names, as defined in the

information model, of the leaf classes derived from interaction.

Contains : feedbackType [0..1]

SR KR o PR SO o FRLSE A IR £ S PP 4 5
ﬁ‘,ﬁ%ﬂ?, o — ffd? Fﬁﬁp J:ﬁgfﬁ & pj[ﬂlr“gijwﬂppsz pagt NI CRE lﬁ PR
{1 2 (OO RS 12 % (1< 0 LB I BRSO %Hﬁﬁ& i -

Contains : feedbackType [0..1]

Describes the type of feedback, if any, available in the item. If feedback is available then it is described
as being non-adaptive or adaptive depending on whether the item is itself adaptive. A non-adaptive
item generates feedback based on the responses submitted as part of (the last) attempt only. An
adaptive item generates feedback that takes into consideration the path taken through the item, in other

words, feedback based on the accumulation of all attempts and not just the last.
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Contains : solutionAvailable boolean [0..1]
o [T R T TR HB o FROGF o HRE] 2 A SRV - T L T

[[11jsfassessmentltem

Contains : solutionAvailable boolean [0..1]
Set to true if a model solution is available for the item. For example, an assessmentltem that provides

correct responses for all declared response variables.

Contains : toolName string256 [0..1]
E'JE?I?EE%%JE?C ENEPE .

Contains : toolName string256 [0..1]

The name of the tool used to author the evaluation object.

Contains : toolVersion string256 [0..1]
E'JJJ‘?‘I;EE ISPV S5 -

Contains : toolVersion string256 [0..1]

The version of the tool used to author the evaluation object.

Contains : toolVendor string256 [0..1]
RN ST S T -

Contains : toolVendor string256 [0..1]
The company which produced the tool used to author the evaluation object.

Enumeration: feedbackType

none
12 ?J [F[l’j:% o
none

No feedback is available.

nonadaptive
[ ,’gﬁjgﬁﬁ{;& o }gifé[ = 'Tg@?[eﬁﬁpfjuéﬁgg o
nonadaptive

Feedback is available but it is non-adaptive. In other words, the item is a non-adaptive item.

adaptive
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[ > SR A ;g;\?;[ N ;;gggmﬁi%pq%‘%g o
adaptive

Feedback is available and is adaptive. In other words, the item is an adaptive item.

Enumeration: interactionType
associatelnteraction
choicelnteraction
custominteraction
drawinglnteraction
endAttemptinteraction
extendedTextInteraction
gapMatchlnteraction
graphicAssociatelnteraction
graphicGapMatchlInteraction
graphicOrderInteraction
hotspotinteraction
hottextInteraction
inlineChoicelnteraction
matchinteraction
orderInteraction
positionObjectInteraction
selectPointInteraction
sliderInteraction
textEntrylnteraction

uploadinteraction

7.2IEEE LOM ﬁﬁﬁ (IEEE LOM Profile)
Hi ERQTI AREAYEETHRIES - QTI 2,045 Sl 7 RT3 1 » #3080 | 07 - fllf=2
T T F
AT B RO (7 R SRR fLALR G ORI -

QTI v2.0 deprecated use of the relation category when creating meta-data instances for QTI items,
reserving it for future use. A number of use cases which informed the work on v2.1 raised scenarios

which could be best addressed through the use of this category.

7.2.1 — 4% (General)
= Lom (LA AR AR S AggregationLevel il Fj & iy /7 gl i 4T -
Note that the LOM-defined Structure and AggregationLevel fields are not

recommended by this profile.

(1) HIl 5 (identifier)
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FUp = et A WA e s R R U EERE R Y KL B B PR
One of the values given for the identifier must have an entry that matches the

identifier of the associated item, test, or object bank.

(2)4% R (title)
@@upi M B H R R W RR S KL (VAR R O T R
i[[ F R~ E”Efﬁ/iﬂﬂliﬁl & lang ng[ff:pjuﬂrl o
The title must have a value that matches the value of the title attribute of the
associated item, test or object bank. The language used to interpret the title is

taken from the lang attribute of the associated item, test, or object bank.

(S)ES-FJ, Z (language)

]

IS ;FJ 'EJ - [[—f Y [ ’};Ef{ Dfl [ Et“ﬂ: F[‘]DIZI ii EJI;EJ ’ lﬁ[[—[ Ell:[ ii* ng’[‘é:ﬂ—{é F[#LIEJF'LJ
F:"jél, RURE MR AL FF?EI I} % 4 £y py bodyElements -

There must be one value for each of the languages referred to by the language
attributes on the associated assessmentitem, test, or object bank and its

bodyElements.

(4)ﬁ*lﬁ(description)
?'[@E\'%%F— —%*]%[%jlfﬂc—f‘ﬂ&ﬁpjfgfjfﬁﬂo ﬂﬂiﬁ%%[ﬁ%@ﬁj EE‘
EE A R R St Y
When transforming item meta-data records with no description into systems that
require a value for this field, the title of the item, test, or object bank should be

used to set the value of the description.

(S)Eﬁ%ﬂ“(keyword)

LR TR SR AL TR R I A
WB - B Eh D R BRI - 0 BOIORL 0 LOM B
2 R iﬁ?%%’:ﬁ%ﬁﬂﬂ generalkeyword [V 55 Bl 2] - HJ@:E M YR
Tu ﬁ}ﬁk g fjl ]

When transforming item meta-data records with no keywords into systems that
require a value for this field, the title of the item, test, or object bank should be
used to derive a set of keywords. It should be noted that LOM specifically
indicates the use of classification for the description of subject area, and
specifies that general.keyword 'should not be used for characteristics that can

be described by other data elements’.

(6) ¥ 2 &7 B! (coverage)
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(1 LOM L5 fjli MR ¥ o
Usage as defined by [LOM].

7.2.2 4% Ff“{ﬁ[EEJ(Lifecycle)
(1)45 % (version)

L ] gﬁgl TE’QI RS-
See comment in status below for important information about the use of this
field.

(2)~Fi (status)

A A Eg_il?—éi er R AR T E IV S LOM R I R % NS B G /N
iy o 5 (L R R ﬂw@w’*%wﬁﬂ“fﬁp yaL%¢hj
AR W= R AV B LOM T Ay o Gk
[ RSB T 5 A B R TR AR €fﬁ‘z@ﬁ@fﬂw

It is anticipated that systems for handling assessment resources would prefer to
draw from wider vocabularies than the one defined by [LOM]. However, in
order to facilitate the transformation of meta-data instances to systems that
require the use of the LOM vocabulary for this field it is recommended that the
version is used to achieve the tracking of items, tests, and object banks through
more complex production processes. The classification category may also be

used to express the status and availability of assessment resources.

(3) 1 (contribute)
I LOM &35 il P AR YE o
Usage as defined by [LOM].

7.2.3 % ?&“IL YR (meta_metadata)

(1) I fi (identifier)
5l TR GG 3 SRE - B

A globally unique label that identifies this meta-data record.

(2)Frg (contribute)
1 LOM L5 fjli MR ¥ -
Usage as defined by [LOM].

(S)F_ gw{vijﬁi—g(metadata_schema)

5 4 R RYR FAE LOM ¥ - BT [N G I LOM
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LRSI - A0 S IMSQTI 2147 LOM 1045 « & 5 4 @
AR A B — P R % s

Meta-data records that adhere to this profile are conforming LOM instances,
therefore references to both this specification and LOM are applicable. The
appropriate references are IMSQTIv2.1 and LOMv1.0. References to other

schemas to which the meta-data instance conforms are also permitted.

(4)%F§[(Ianguage)

) LOM gL #EM0 G RN R AR E R IR SRR R
HRPY > B RLAE 5 fif oo 57— 78 ’}-{—JF:@Ew{v]l}ﬁ~ B RURIPO S =R
Mt e B (L RL ES — (Y B W R E R YRS R e Pl A R
oy p;]ﬁl’g[ [Jw“g}’*]ql%@@ S‘Jjjﬁi s (7 I%F:’: SRR B ) P kR
I AFCTERE -+ WG EE  EREH AR SR T
?‘Hﬂfﬁ %GF,IE Bt 385 ] i B G 35

—
—

L'}]L‘
) \iil

iy
u@\

There are two approaches to providing multilingual information in LOM-based
meta-data records which can be used separately or in combination. The first is
to translate the meta-data on a field-by-field basis providing each field value as
a set of strings, each individually language tagged. The alternative is to
generate multiple equivalent meta-data records and use this language field (on
the meta-meta-data category) to set the default language for the whole record.
This profile prefers the latter approach, meta-data records conforming to this
profile should not provide multilingual values to individual fields within the

record.

7.2.4%7%‘[‘%(Technical)
ﬁ F P LOM EH F'JﬁTT i%iﬁ]fﬁ igﬂi%’w&ﬂ;ﬂixﬂﬂlﬁﬁﬁ&ij B By -
Note that the LOM-defined Requirement, Installation Remarks and Duration

fields are not recommended by this profile.

(1)fr‘ﬁ<l = (format)
ESA= ng" - W 2 F) text/x-imsqti-item-xml, text/x-imsqti-test-xml or
application/xml il v ’r‘ﬁ‘,?“ W e
There should be at least one instance of format with the value

text/x-imsqti-item-xml, text/x-imsqti-test-xml or application/xml .

(2) 7] (size)
i LOM 3% =]
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Usage as defined by [LOM].

(3) b PF' (location)
{1 LOM L5 fjl MR ¥ o
Usage as defined by [LOM].

(H)FE = 'F'} gﬁﬁ*(Other Platform Requirements)
[l LOM &35 il H A ¥E o
Usage as defined by [LOM].

7.2.5 %"rﬁ (Educational)
= #H ] LOM £ Interactivity Type, Interactivity Level, Semantic Density,

Intended End User Role, Typical Age Range and Difficulty 7 @ F& » i =y /7

F R

Note that the LOM-defined Interactivity Type, Interactivity Level, Semantic
Density, Intended End User Role, Typical Age Range and Difficulty fields are

not recommended by this profile.

(H= gﬂ*w’*l FE =Y (learning_resource_type)
QT ¥ Wb R 0L~ fif [ 1 LD PRS0 LA o NP LOM LA 9 self
assessment 2 exam ffi b £ (- B ﬂ['%x‘*ﬁ S0 LOM A & SR w2 o R
F| exercise fy fL questionnaire ffi E%EI}’WE'H%FI: —- W R - WHE&F&F%%EIU
=R gk A S R Bk & 7 [RDN] FJ'[ filr B F?E &k £ Assessmentltem,

AssessmentTest I'J & AssessmentPool ffi il g FpY -

QTI objects are designed to be reusable in a variety of assessment scenarios.
Therefore, the LOM-defined values self assessment and exam are forbidden. If
the standard LOM vocabulary is used then only the values exercise or
questionnaire should be used to describe an item. An alternative vocabulary for
this field has been defined in [RDN], when using that vocabulary the value

Assessmentltem, AssessmentTest, and AssessmentPool are recommended.

(2)‘[?‘] i?‘fL(Context)
RN N i Nl
This is used to provide an educational context for the value given in typical

learning time.
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(3)% # E’F‘??‘ Eﬁ B (typical_learning_time)

T QTE P iRl gu;%yaﬁg(rﬂmﬁ HIR G 0 B - AR RS 9T
Fl %ﬁ"?‘?r?ﬂ*’i (F e g 2 2R AL guﬁf\% P [ T Bﬂﬁfﬂ?ﬁﬂﬁ’?ﬁﬁ »E
B 1E B R R 2 TR T #fmﬁ“wfiaﬂwﬁuﬁf g
3‘:%3' F”ﬁf' JI R IS 52 5

In the context of a QTI object, the typical learning time is interpreted as the
length of time the candidate would normally be allocated to complete the object.
It is not a time limit, however, when building a time-limited test from an item
bank the typical learning times of the selected items may be added together to

estimate the expected duration of the test and used to calculate a time limit for

the test if required.

(4)4f1 2 (description)
SIS ]EIJ ,u, AV WIS L FIJFEFsﬂ@ ) }‘F’[-,‘i [T .

Item, test, or pool objectives should be included in this field if required.

(5)?5% (language)
F[l LOM ﬂL—’}y IE[ K ;fﬁ{ﬁb °
Usage as defined by [LOM].

7.2.6 f# ] (Rights)

= d LOM 3% cost = copyright_and_restrictions [ & RLE|F ﬁ,rj@ Fﬁjfg;jgfj )
M) LR R %@%Uﬁ'i;ﬁfl pJ'ElE:{ Jl. 4 F[lﬁ’g[#‘j%& ﬁ&?ﬂ#@ﬂjﬁﬁgiﬁiﬁ
FEVR AR FL L e SRy SRR SO R TR AR A O) A e ]
T P -

Note that the LOM-defined cost and copyright_and_other_restrictions fields are
highly problematic, and that a more detailed rights description language is
necessary to adequately express the often complex rights issues surrounding
resource creation and reuse. However, the vast majority of application profiles
mandate the rights category, and it is therefore recommended for use within this

application profile.

i TR R IV HOR B KRR S R R 0 P IR
TS EIEE Ay Ry = fRAI L -

Care should be taken when an item depends on a (shared) media file with its
own meta-data to ensure that restrictions on the use of the media file are

reflected in the overall rights description of the item itself.

(1){Eﬁ(cost)
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(1 LOM L5 fjli MR ¥ o
Usage as defined by [LOM].

(2)7F (A 0% £ P50 [ELf] (copyright_and_other_restrictions)
I LOM &35 il H A ¥E o
Usage as defined by [LOM].

(3)4f1 1 (description)
Hi LOM 25 il ] 45 v o
Usage as defined by [LOM].

7.2.7 [l %2 I (Relation)
LOM [l % K B &L 71T FHPHE YRR E 22 QT 2.045 % %
@“oﬁzlﬁﬁw,wngﬂ”ﬁi EEE R VR T
ot 5 H Pt REE L LY IFHUFTJII °

The LOM relation category is used to describe the relationship between
learning objects, and was reserved in QTI v2.0 for future use. In v2.1, this
category is used to express the relationship between items and tests, fragments

and the objects that include them and individual relationships between items.

(1)7E % (Kind)
< R GRREL BB RORE )T W OpE LOM S A - SRy
T PR AR P SRS BT FRH R ) TR R
i ’5'[ Hi o BI9F » — & LOM %5 [FROF P I S HH - & zgﬁ:;p;gjg, i !
e T R T %FW%% [ e

A number of relationships between items may be described without extending
the LOM vocabulary. However, a new vocabulary element has been introduced
to allow one of the more complex inter-item relationships commonly expressed
in item banks. In addition, interpretations of some LOM vocabulary elements

are provided. It should be noted that each target should have a new relationship

instance.
A HE LOMER, 2 i
Element name Present in LOM? Explanation
ispartof Y ﬁ ‘:p}}l@ B | P A ‘/fﬂ [77 ~ relation.resource.identifier

C[J bﬁzﬂ:\“f‘%& 1% %&Hl I—I
A fragment may refer to the objects which include it using this
term. The relation.resource.identifier containing the identifier(s)




CNS. XXXXXXXX — 62—

of the including objects.

haspart Y FE8 S R R T A G s -
relation.resource.identifier & 4 E&E{U?}?&fgﬂﬁ* o
An object may refer to the fragments which it includes using this
term. The relation.resource.identifier containing the fragment's

identifier(s).
isversionof Y [ﬁJLOMﬁ’?{L_‘%;V IR
Usage as defined by [LOM].
hasversion Y [ﬁJLOMﬁ’?{L_‘%;V s o=t e
Usage as defined by [LOM].
isformatof Y [ﬁJLOMﬁ’?{L_‘%;V or o=t
Usage as defined by [LOM].
hasformat Y [ﬁJLOMﬁ’?{L_‘%;V s H=se
Usage as defined by [LOM].
references Y [ﬁJLOMﬁ’?{L_‘%;V s o=t e
Usage as defined by [LOM].
isreferencedby Y [ﬁJLOMﬁ’?{L_‘%;V o=t e
Usage as defined by [LOM].
isbasedon Y [ﬁJLOMﬁ’?{L_‘%;V s o=t
Usage as defined by [LOM].
isbasisfor Y [ﬁJLOMFv’T{L_‘%;V for o=t e
Usage as defined by [LOM].
requires Y [FILOMATESS ™ [ 2% o i dr=sly ™ e B SRR e

H FSE L L TR -
Usage as defined by [LOM]. Note that this is the appropriate way
to represent the relationship between a test or test fragment and
the items that it refers to.

isrequiredby Y [ﬁJLOM’:’P’T{L_'%;V I RIER %i}ﬁlfﬂiﬁﬂjﬁ?y FE A= R
W ﬂﬁ‘fﬁ?ﬁ IR, R Y F%j% [ ©
Usage as defined by [LOM]. Note that this is the appropriate way
to represent the relationship between an item and the tests or test
fragments that refer to it.

precludes N I i EIJE{\?‘F"ET\ H: Fﬁ' ['ﬁ;gqﬁk R 245 - ﬂ_g%% (L%
FERY o

This term can be used to indicate items which must not be
incorporated into the same test as each other (sometimes referred
to as enemy items). This relationship is symmetric.

(2)=¥¥fi (resource)

1 LOM L5 fjl M) A5 ¥
Usage as defined by [LOM].

7.2.8 ?}%(Annotation)
1 LOM B35 ffi 7 A8 ¥
Usage as defined by [LOM].

7.2.9 55 % (Classification)
LOM 53 B H dhpuAg ¥ ™ > LOM (fF i o5 31 8 (1R S " il 2] > RL P 2 7 B
U EECH AR R e N S e ?IEI#?“P%FI‘ U558 o [ kL
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LCC - DDC :» &% 7 paxonPATH ™ - % ﬁrﬁ”%ﬁu B IS AY RS R B R I
P ET T R W FA, TEPOT KRN o F ARUERAS O/ iR ﬂﬁfljﬁ[ 955 K m
SR R % R 7 5 R A P9 LCC i DDC ST e iy ) A
FERE T LA PSR B PR R P Y A A S
@mﬁﬁﬁﬁﬁﬁ@ﬂ’FH@%%Wﬁﬂﬂa@Mﬁ%ﬁmiﬁﬁ’ﬁ%
_[JF"TE [ﬂjﬂ’raz]‘e;lpjgw{v[ o [hRELE ;ﬁ % 53 Kk F' I E@“ﬂ :-E,;Elﬁ[gﬁg
s [l R |%7FEI%$,JF|J} R (24 %2 # o

Usage as defined by [LOM]. The preferred solution for the description of an
item_s subject area is to used the LOM classification category with the value
classification.purpose = "discipline™”. This allows the use of any recognized or
bespoke subject classification scheme such as the top level(s) of the Library of
Congress Classification (LCC) and Dewey Decimal Classification (DDC), or
institutional, regional or national curriculum classifications, as specified under
classification.taxonPath.source. For more detailed description of topics within
subject areas, the value classification.purpose = "idea" may be used with
further levels of LCC, DDC or subject-specific classification schemes. The
classification category may also be used to describe the visibility and
availability of items beyond the limited vocabulary provided by LOM
lifecycle.status. The use of custom schemes for classification enables repository
administrators to capture all the information they need to capture, using the
terms most appropriate for that institution. There may be multiple instances of
the classification category, enabling detailed classification of assessments by
subject area and association of an assessment with a number of different subject

areas or topics.

7.3 [y ] 7 ] (Usage Data)
Class : usageData
= ek ﬁf{ SUIZEIRATT » 2 ] [l A Pbasssessmentltem [V 35T > PG FY PIRRALE -
B0 RLGSE  - PO RS (5T BRI R AT e
5 (TR TS R TR AR assessmentltem » P47y VBB RS2 S0l |
=AM TIE

—m\L

Class : usageData

Usage data, most commonly item statistics, do not form part of an assessmentltem directly because
they always relate to some context or domain in which the statistics are valid. Therefore, this
specification defines a separate class for describing these statistics.

Each statistic refers to both its context and to the assessmentltem(s) it relates to. Therefore, instances of

this class are bound and packaged separately for interoperability.
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Attribute : glossary [0..1]: uri
EEEIVURL 3 E?@?Eﬁ RE - itemStatistics | IJ”?PJﬁIHI

Attribute : glossary [0..1]: uri
An optional URI that identifies the default glossary in which the names of the itemStatistics are
defined.

Contains : itemStatistic [*]
Abstract class : itemStatistic
Derived classes:

categorizedStatistic, ordinaryStatistic
Associated classes:

usageData

= flERL A R E R R ° ﬁ'J LAUIEN = & 5 Fie FAHAVESRLE, ~ T ]
PSR VEE -

A value or set of values that describe the performance of the item within a specific context. Common
measures include the item's difficulty and how well it discriminates between various candidate ability

levels

Attribute : name [1]: identifier
e RN g (PR R AVERA LY R IR - 1) SR L R
Fsﬁ;gami S I%F%P’E_I U A

Attribute : name [1]: identifier
The unique identifier of the item statistic. Glossaries of identifiers defined by this specification for
commonly used item and distractor statistics are defined and should be used where possible. See

Vocabulary for the Exchange of Item Statistics for more details.

Attribute : glossary [0..1]: uri
AFIEPVURD E T GRE R G H R EPAH e R (T - (W7 R R
B g PR Eﬁﬁ’fé?&&fﬁfﬂ% °
Attribute : glossary [0..1]: uri
An optional URI that identifies the glossary in which the name is defined. This value overrides any

default glossary provided by the glossary attribute of the parent usage Data.

Attribute : context [1]: uri
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= FAERREAR R G L IRTR BRI URL O R T
SRR T VSRR BTTORT - URI BFFERURL ~ — fRoVRIfkd | poRLE e spiofgd -

A Uniform Resource Identifier that points to information about the context within which the item
statistic was created. For example, the URI may point to the sample of item scores and the specifics of
computations that created item statistics. The URI may be a URL, a database index, or other valid

identifier

Attribute : caseCount [0..1]: integer
Wt e AT LIRS 2 U AR R

Attribute : caseCount [0..1]: integer

The number of cases in the sample used to create the item statistic.

Attribute : stdError [0..1]: float
ARFHRREY R - P B LA

Attribute : stdError [0..1]: float

The standard error of the item statistic, also known as the variance.

Attribute : stdDeviation [0..1]: float
ARETRER I i (RAMRYEGIREAT AL -

Attribute : stdDeviation [0..1]: float

The standard deviation of the item statistic (i.e. the square root of the standard error).

Attribute : lastUpdated [0..1]: date
RS R &Elié?ﬁﬂj fi] -
Attribute : lastUpdated [0..1]: date

Date of the last update to the item statistic value.

Contains : targetObject [1..*]
Class : targetObject
Associated classes:

itemStatistic

TargetObjectﬁﬁ ‘F&?Jt‘ it PRIV S (R R RESIEE Gt > e T PR P R
ﬁﬁf[al?[@ JEY R [kl %Ztﬁ 438 T — ] ’g fli ’TargetObjecth ;optional partldentifier

FOfe] > B RS RIEOPICE G S (L 5 -
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The targetObiject is used to refer to an assessment object. This object may be an assessmentltem or
some other type of object defined outside the scope of this specification, for example, an entire test. In
some cases it is desirable to refer not just to the assessment object but to a specific part of that object,

in which case the optional partldentifier can be used.

Attribute : identifier [1]: string
Assessmentltempy kLEL {9 | 2P [ Aot -
Attribute : identifier [1]: string

The identifier of the assessmentltem or other target object.

Attribute : partldentifier [0..1]: identifier
B S 1—*1Ju{u;%‘;if?assessmenﬁ’d[’iFElfFﬁﬂ 77 (Y- fHitemVariable) > 3-assessmentltemps
E3 ﬁjygw [l partldentifier — 4&Fise i~ [ ARG (EI1570 1] B2 E Py U AL ] £ 2
sl - - lﬁnurp [ 2 o H S« Y E i partldentifier » ﬁ;’rm{vw?&?ﬁi

2 P -

Attribute : partldentifier [0..1]: identifier

An optional identifier to a specific part (e.g. an itemVariable) defined within the assessment object. In
the case of an assessmentltem the partldentifier typically refers to an outcome variable but can refer to
other objects identified in the same namespace, such as a specific choice within an interaction. If no

partldentifier is given the statistic is considered to refer to the target object as a whole.

Class : ordinaryStatistic (itemStatistic)
Hi— BofiRs o9 promk st AR -
Class : ordinaryStatistic (itemStatistic)

An item statistic that consists of a single numeric value.

Contains : value [1]

Class : categorizedStatistic (itemStatistic)

- tuf L fPPVRAEARE > IOIRT 53 Fr-
Contains : mapping [1]

Contains : value [1]
Class : categorizedStatistic (itemStatistic)
An item statistic that consists of multiple values, e.g., IRT Dispersion Parameters.

Contains : mapping [1]

7.3.1 HEA = 2 BEGR SF % Bi(Vocabulary for the Exchange of Item Statistics)
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PR A ) R PR R O B o JRERL T T R

This specification defines a vocabulary to aid the exchange of commonly used

statistics. The vocabulary is split into two glossaries.

Item Statistics

http://www.imsglobal.org/question/qtiv2plpd2/glossaries/item statistics.xml

SRR T TR C R LB - LY BN o (- ¥ SCORE 7@
B adi )

The main item statistics glossary defines statistics that refer to a specific
outcome of an item (typically the outcome variable SCORE).

Distractor Statistics

http://www.imsglobal.org/question/qtiv2plpd2/glossaries/distractor statistics.x

ml

I

EF# T Fm}zﬂf%j\, pﬁi LK F g }:fET:J{ é,JFA,I_ i QE Vﬁtt[ﬂu@ (- 5%
£% simpleChoice) -

The distractor statistics glossary defines statistics that refer to a specific

response (typically a simpleChoice) within an item.

B GER Ll P [VDEX] > - 1&5“ B PR RS S e R T i A E e - B
@flglﬂﬂ[ jﬂﬂﬁf Lﬁ[%b;]ﬁ{ Izlljﬁ?‘}i,o

W —Euu

\_.

These vocabularies have been defined using [VDEX]. It is recognized that
vocabularies may differ widely across application areas. Users of this
specification are encouraged to document and share their own vocabularies

using this common format.

7.4 XML EE5F (XML Binding)
XMLAHIIMS MD #4{f gtiMetadata #’J[’iﬁ%{? > QtiMetadata class f.l— FEETIVEAN|] > f' 1] (= FEH
LOMy; Bk fl1fuGeneral » Lifecycle — &z o IMS };ﬁfﬁﬂ 1 ﬂ“dcﬂﬁ[%f%ﬁ,l\lLOM;’*d[’iFE% Iﬁﬂﬁ
LRl |EIMS¢1HFE ~ 7 i_XML};ﬁEﬁ prger > Al | gtiMetadatagl (5[l 53 BT IMSHIXML

fUH] =20 0 S HSLOM o 5 Pl £ iR fumeta-data P o

The accompanying XML binding provides a binding for the gtiMetadata object that is consistent with
the binding given in [IMS_MD_Binding]. The gtiMetadata class defines a new category that could

appear alongside LOM categories such as General, Lifecycle, etc. In the context of the IMS binding,
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that means it would naturally appear as a direct descendant of the <lom> object itself. The IMS binding
does not support extension at this point in the XML binding however, so gtiMetadata is bound

separately and must be used in parallel to the LOM object as an additional meta-data object.

83?:%%?{
ﬁﬂﬁﬁﬂﬂ/%%%f, =B ind] o R TJTQ*‘ ﬂE'?f?*‘ RS T
B
B 1 8

I

T
T

=

A reference guide to the data model for result reporting. The document provides
detailed information about the model and specifies the associated requirements on
delivery engines.

8.1 " &l 7 fU (Assessment Result)

™

HipjI(Class) : assessmentResult

Class : assessmentResult

SHE| Sk R H | jf/\[ﬂ[%" R 7;,/%,\,1%,\, = Eg* ‘hprﬂ;g\l T‘Jﬁqgﬂgja J*}%R&Er’g » TR
SRR RS A S 2 v R SR PR D - B ) R
R o (I TSR RO

'_ﬂ

An Assessment Result is used to report the results of a candidate's interaction with a test and/or one or
more items attempted. Information about the test is optional, in some systems it may be possible to
interact with items that are not organized into a test at all. For example, items that are organized with

learning resources and presented individually in a formative context.

Fﬁ%g (Contains) : context [1]

Contains : context [1]

”F“%E'(Contains) : testResult [0..1]
ﬁﬁzﬂ%ﬁ%ﬁ  URSRER I Y A ERBEEE A R - 91
FTE T LY B S fitemResulti v | -

When a test result is given the following item results must relate only to items that were selected for
presentation as part of the corresponding test session. Furthermore, all items selected for presentation

should be reported with a corresponding itemResult.

FH%S (Contains) : itemResult [*]
YEUE?J/%EA%FLI ’ ?‘j’}%?ﬁ E:Eﬁ;l Fl ey Fb'lteStReSUIt[ET F’*,itemResuIts;[/ F::ni;:r SRR o
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A summary report for a test is represented by an assessment result containing a testResult but no

itemResults.

3H|I(Class) : context
ffE'F%r%i%TH[J(Associated classes):

assessmentResult

”Fk’%S(Contains) : sessionldentifier [*]

@iaﬁw A (0 : RIS ) Tt R ) ;%’%wuﬁmo:a el
ALY F'th‘ﬁﬁmﬂﬁ‘ EPYBHIFY > SRR ST SR ST B
W@W‘@%ﬂ

The system that creates the result (for example, the test delivery system) should assign a session
identifier that it can use to identify the session. Subsequent systems that process the result might assign
their own identifier to the session which should be added to the context if the result is modified and

exported for transport again.

f“a‘ §(Contains) : identification [0..1]
}iH](Class) : sessionldentifier
ﬁl%%f:ﬁ H[I(Associated classes):

context

il (Attribute) : sourcelD [1]: uri
’Jf\ﬁ’ﬂzﬁﬂidentifier ) —Ffﬁ}{ﬂj’ I=identifier i * FH N1 -

A unique identifier of the system which added this identifier to the result.

BflE (Attribute) : identifier [1]: string

O R m%&mu*ﬁm HEREEIRR L SR L R S BRI
PRI S R ST 5 10 5 SR “’WE%UW@T“@W@

The system that creates the report should add a session identifier. Subsequent systems that process the

results might use their own identifier for the session and should add this too if the result is exported

again for further transport.

2H|I(Class) : identification
ffE'F%r%i%TH[J(Associated classes):

context

FPIIMS LIPSV SRR iyt -
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The format of the information used to identify the candidate is defined by the [IMS_LIP].

XiH](Class) : testResult
ﬁ'%%i%ﬁfﬂﬂ(Associated classes):

assessmentResult

T1% (Attribute) : identifier [1]: string
A [T, I}Ii', s#N Videntifier -

The identifier of the test for which this is a result.

T+ (Attribute) : datestamp [1]: datetime
A R T B

The date stamp of when this result was recorded.

"Fﬁ'%S(Contains) : itemVariable [*]

?Eﬂﬁ?ﬁ“@?%'\'?fﬂﬁﬂﬁ I LS R D fif - %f%&ﬁf LI} &7 s duration V[ g R 5 s
G [Pl o o sl ) Tﬂ (5 BIE RS 53 7 P IR il s T =
B - @m% RETYVELE] | 1

The values of the test outcomes and any durations that were tracked during the test. Note that durations
are reported as built-in test-level response variables with name duration. The duration of individual test

parts or sections being distinguished by prefixing them with the associated identifier as described in

Assessment Test, Section and Item Information Model.

XiH](Class) : itemResult

ﬁ'%‘%i&ﬁ H[lI(Associated classes):

assessmentResult

BHERITA ORI 1 itemResultiy - S (7 b 1 L SRR - PR SRk -
VIIERE ~ 58RI PSESEAE T o Bl 5 (R T T A

The result of an item session is reported with an itemResult. A report may contain
multiple results for the same instance of an item representing multiple attempts,
progression through an adaptive item, or even more detailed tracking. In these

cases, each item result must have a different datestamp.

B % (Attribute) : identifier [1]: string

BV AU P AR o B D 0 BRA BLY REA
SRR A R B Y R (bl assessmentitemRef) o Sf[pil 5 £ b0 £
pwyx@#% i frc BRI EE Y E R AV BRI e H
i 17 £ A assessmentitem [ ) Y BT -
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The identifier of the item for which this is a result. For item results that are
reported as part of a test result this is the identifier used to refer to the item in
the test (see assessmentltemRef). For item results that are reported on their own,
this can be any suitable identifier for the item. Where possible, the value should

match the identifier attribute on the associated assessmentltem.

Tl (Attribute) : sequencelndex [0..1]: integer
FEVRET U [ PR — ST o L o4 0 £ AR R R A O ] - R
BN E%Jﬁfl “FEHLEhindex 1 o

For item results that are reported as part of a test, this attribute must be used to indicate the position of
the item within the specific instance of the test. The first item of the first part of the test is defined to

have sequence index 1.

B+ (Attribute) : datestamp [1]: datetime
B LY 1 -

The date stamp of when this result was recorded.

BfE (Attribute) : sessionStatus [1]: sessionStatus
B iR AR IE i sessionyT i Iﬁ%%isessionStatus o

The session status is used to interpret the values of the item variables. See sessionStatus below.

Fﬁ”’ £7i(Contains) : itemVariable [*]

FRREEARE > (R [ BEsE R “F”JJ’?‘J itemVariable ! {& #r{ff - EIJFI[ *EnumAttempts ~ duration=®
compleﬂonStatusw@m;ﬂj Vfifr o Z— fili]'|itemVariablet f [pil$y -
During the item session the delivery engine keeps track of the current values assigned to all

itemVariables. The values of including the values of the built-in variables numAttempts, duration, and

completionStatus. Each value is represented in the report by an instance of itemVariable.

"F&['%E,'(Contains) : candidateComment [0..1]
AT E R o f—”[i* (%E_aIIComment)

An optional comment supplled by the candidate (see allowComment).

F|[Z=(Enumeration): sessionStatus
SesSIONIRFIZ F | I [3EI MR REAaRFT 7 — bfisession VFRfiE

The session status is used to keep track of the status of the item variables in an item session.

54 %[ (Abstract class) : itemVariable
ty= KEH[(Derived classes):

outcomeVariable, responseVariable, templateVariable
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ﬁ'%%i%ﬁfﬂﬂ(Associated classes):

itemResult, testResult

T4 (Attribute) : identifier [1]: identifier
itemVariable! H‘%Jt identifier < [pl et EhERAELY il -

The purpose of an itemVariable is to report the value of the item variable with the given identifier.

Tgf|% (Attribute) : cardinality [1]: cardinality
RBE B> e p IR I/E[

The cardinality of the variable, taken from the corresponding declaration or definition.

BfE (Attribute) : baseType [0..1]: baseType
TN A E YR S mjg,F o RECFIF[IE) l%ﬁigrﬁf E il e
The base type of the variable, taken from the corresponding declaratlon of definition. This value is

omitted only for variables with record cardinality.

}H|I(Class) : responseVariable (itemVariable)

Bf1% (Attribute) : choiceSequence [*]: identifier

g A R R T R o ORI (NIRRT AR - HETE
Efreligh p% V AR g s B2 lidentifier v -

When a response variable is bound to an interaction that supports the shuffling of choices, the
sequence of choices experienced by the candidate will vary between test instances. When shuffling is
in effect, the sequence of choices should be reported as a sequence of choice identifiers using this

attribute.

”Fﬁ'%é,'(Contains) : correctResponse [0..1]
R TR S S - 5 -

The correct response may be output as part of the report if desired.

FL%S (Contains) : candidateResponse [1]
[[y:%?ﬁ‘hlzl [/I:IZIU_AE °

The response given by the candidate.

XiH](Class) : candidateResponse
ﬁ'%%i%ﬁfﬂﬂ(Associated classes):

responseVariable
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Fké §(Contains) : value [*]
UL ) o [PV 4 UNULLE S SR Fadh e .
The value(s) of the response variable. A NULL value, resulting from no response, is indicated by the

absence of any value.

}H|I(Class) : outcomeVariable (itemVariable)

BflE (Attribute) : view [*]: view

HE SR PR view) ()OS SERIBIEIRE L 1B L SRR TR
g T ﬁuj,g DYoo E ;&JL Vil > ek B e £ e B glg’ﬁ:[[?ﬁ Tﬁ;

The views (if any) declared for the outcome must be copied to the report to enable systems that render

the report to hide information not relevant in a specific situation. If no values are given, the outcome'’s

value should be considered relevant in all views.

B4+ (Attribute) : interpretation [0..1]: string
ﬁ%ﬁﬁiinterpretation o

See interpretation.

BfE (Attribute) : longlnterpretation [0..1]: uri
r‘%?E_'See longInterpretation -

See longlInterpretation.

Tl (Attribute) : normalMaximum [0..1]: float
s F i~ outcomeDeclaration -

Taken from the corresponding outcomeDeclaration.

T (Attribute) : normalMinimum [0..1]: float
s F routcomeDeclaration -

Taken from the corresponding outcomeDeclaration.

BfE (Attribute) : masteryValue [0..1]: float

mastery value (% % %1/ outcomeDeclaration » £l p““”‘%outcomVarlable Vi [E[ﬁ“ﬁ& o ?iﬁgfﬂ[‘ﬁiﬁd
Hl1 > mastery valuefi' fi= 2 g 4 =)V ZFpftE IE'HW:*EEIE“{ RV B0 - Akd B
RV AOEK o T IF[IFL[ I AV fifi - mastery value(™s Jf" M [outcome value § [ﬂ'ﬁy

If a mastery value is specified in the corresponding outcomeDeclaration it may be reported alongside
the value of the outcomeVariable. In some cases, the mastery value may not be an attribute of the item
itself, but be determined by the context in which the item is delivered, for example, by examining the

candidates in a specific cohort. The mastery value may be reported with the outcome value even when
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there is no corresponding value in the declaration.

“'Fk,’%S(Contains) : value [*]
AN AR fill o

The value(s) of the outcome variable.

HipjI(Class) : templateVariable (itemVariable)

FH%S (Contains) : value [*]
BRECEL fif

The value(s) of the template variable.

}iH]((Class) : candidateComment
ﬁ'%%té ill(Associated classes):

itemResult
IR FIOREH Y R o TR SR

The class used for comments from the candidate. A simple run of text.

0.8 i 4
JF i I v H PR R Y VR F AR IS P
([IMS_CP]) ~ IMS i p4”fi -4 £z [IMS_SS]™ IMS % 3 &3 [IMS_LD]¥" -
A document that describes the relationship between this specification and other
related specifications such as IMS Content Packaging [IMS_CP], IMS Simple
Sequencing [IMS_SS], and IMS Learning Design [IMS_LD].

9.1 ] FL‘ & LE (Content Packaging)
S| RElE R ((assessmentltems ) ~ F F = E1FR& (assessmentTests ) ~ B ZE 5L ( processing templates )
Eﬂj %“%“ Z[IMS[*| f“ SRR 5 B f“ AR F AR £ 2 ] tﬁréﬁ*&’!‘(ltem) HIE
z%J » IR T‘iif"JrFEXF [?F,—J[ (Integration Guide ) E’fF JIEIP ”FL’EIJ%T;F'M kNI IEIE\ I
G AT (PR I Fr e TSR R UL P A SRl
BIXML ¢ 2 [t J,?F“ U -
IMS Content Packaging [IMS_CP] should be used when transferring assessmentltems,
assessmentTests, or processing templates between systems. To avoid confusion between the identically
named item in the Content Packaging specification and, more generally, to make it clear when terms in
this Integration Guide are referring to elements in the content packaging model, all references to these
elements will be qualified with the prefix “cp:". This is purely a typographical convention and does not

indicate the use of XML namespacing syntax.
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SRS QTIPS + IMSTSE il 18 £ I g S0y Sl
BIRESIT ) QTIf S E R AR =R < oIMSﬂJEh{@f\_%FT‘ ﬁzig EZIE el FL GAE
fiE e 2hE S AORLRE S 2 T SO LIS e -

In preparing this specification, every effort has been taken to ensure that no modifications or
extensions to the existing Content Packaging data model are defined and, furthermore, features of that
specification are used in the way originally intended. The goal is to enable the use of content packages
containing assessment objects with the existing base of tools that support IMS Content Packaging

without modification.

QTIFASIEYE S 1 [ » IMS=13, = 351 1. 245 IMS[* J"'Fk‘ AL Et%?zﬁ?fﬁ% ) F ZE AR - f
QT [?‘ﬁmmg{ FL Epgﬁﬂﬁvpﬂ%’* 1 E s o e PHEERVIERGEL T IMS QTI%@’!W:p schema
Fufi ™ g3 - ') = QTI 2.0HIcp:schemaversmnE'JJH:”’:”?EJE}’]gl o FI HJHI’D;:% [}ﬁ@l.Z‘f’?IMS[ Fﬁ &y
SETH R fff 15 o

During the development of this version of the QTI specification, IMS has started the development of
version 1.2 of IMS Content Packaging [IMS_CP]. Though that version hasn't reached its final status
yet, the QTI specification has been aligned to the expected changes in the IMS Content Packaging
[IMS_CP] specification. Most notably is the change in the recommendation of the use of cp:schema of
"IMS QTI Item" and cp:schemaversion of "2.0" for resources. This has now been deprecated following

the expected change in IMS Content Packaging [IMS_CP] version 1.2.

QTUEEST— Ayt Fggf?f (objectbank ) RLFEERE (items) ZoRERT (sections) [lu& F
Hi o fggqaj,pj e b i IR Ijﬁ' PR 5 = »,Fk»éuéﬂﬂ PUSEEI PO R ﬁ@%ﬁﬁ%@?l g
E‘F—*N%fﬁ‘ﬁ Rl ? ' » PSRRI BRI Y 2 0 - B AR EEFF‘IFJ’
A= 5 ’Fk’ﬁugﬁéﬂ VL e [ EEVRL - 7 (item pool) [E ) fobjectbankf fjﬁﬂzlatgt
FAEFURE IR RS IR RIES st okl a4 ERR i iR
(type of integration) -

_El
-

Version 1 of this specification defined an objectbank as a collection of items and sections. In this
version of the specification, this concept has been extended to include assessment tests. A collection of
assessment objects in a content package is therefore considered to be an objectbank and the meta-data
associated with the package as a whole is interpreted as the meta-data describing the objectbank. In
other words, objectbanks are bound to content packages for interchange. Note that an item pool is
simply treated as a special case of an objectbank. Packaged items may still be referred to individually
in an associated learning design or set of sequencing rules. This type of integration is discussed later in

this document.

S ?P/ L | 57— AQTUEYER J?FWL#TJ[ s BLEEIEES RS IJ FEIPH SRR
HEquestestinterop?s{F o 7 57— AHQTURIERUEZIE™ questestmteropffﬂ[#frﬁl J|7f*|~ |F‘ij Bt
R~ AT I?“E'I’Eﬁi?é . E'E’?fl °

Given that users may wish to package assessment content defined using version 1 of the QTI
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specification additional guidance is given on how to package questestinterop objects. These objects
may define items, sections, assessments, or objectbanks in any way allowed by that version of this

specification.

9.1.1 w5t ZEfE (Packaging ltems)
IMS | FL' ty 25 fiL “Wﬁﬁ?i (content files) - I'J b~ {50 g £ Fw«gﬁ;ﬁu
At AY o EikeE [ g (logical directory) - 55 B Z0fE (assessmentltem) % [7) FL'
AL FITRL T xMLﬁr,:iif% R S e XML R :iﬁ( R QT Y 1 ﬁfl
XML B o A 3 o

_”l

An IMS content package is a logical directory containing the content files and a
special manifest file which describes them. An assessmentltem is represented in
a content package by an XML file that satisfies the XML binding described by

this specification.

P FOATP R W SR S R

(WP H & E C XML AR flt > 75 {= imsmanifest.xml)

(2)F  (~ 27 QTI XML #ff %)

(3)RE 5 fff 19 55 IR A (A RL Y A 55 )

For example, in the case of a single item the content package will contain:
(1)the manifest (an XML file called imsmanifest.xml)

(2)the item (a QTI XML file)

(3)any auxiliary files (typically images or media files) required by the item

F"[{g Ht o~ EIJ G H[Jfﬁl_if’\ =) JFFR Y cpiresource o cp:resource fiY cp:type
R AL |msqt|_|tem_xmlv2p1 o BXH % =Y cp:iresource fl & Fb"# 3?}@*[;_;;@@
XML iy cp:file - =9 » cp:resource 4 e &t 5 fr ) B85 v [ Bl 4 & P -
cp:file s k| > IE%EU*' TEI BRI Y AT LB (O ﬁpulﬁﬂiﬁ R Y
RURLRL N B 5 e - IR AR o I R 1) T [l 9 cpiresource [
3 H*I? HW - FH Y cpiresource 4 i & f' cp:dependency » I'] Z L [ff B i
£

The manifest file must contain a separate cp:resource describing each item. The

5

cp:type of the cp:resource must be imsqti_item_xmlv2pl. The cp:resource in
turn must contain a cp:file representing the item's XML file. The cp:resource
should also contain a cp:file for each of the item's auxiliary files, however, if
an auxiliary file is shared amongst several items (whether or not these other
items are contained in the same content package) the auxiliary file may be
represented by a separate cp:resource. In this case, the item's cp:resource must

contain a cp:dependency to the cp:resource representing the auxiliary file.
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AR P U & £ opiresource VY IS % L - P W
ity Fﬁ?ﬂ# g—;aﬁgpw[ﬁ N BN f\r‘ e S N L U | R i T Ccp:resource
R R N f" cp:manifest o |E§%’,|§f§‘$'§}'>{€]%? cp:manifest 4 )& * FT;,J;E il
SOIRRL BIES R e (R D) o TR AR FL' o

Meta-data may be associated with an item by including it in the cp:resource. In
the case of a content package that contains only one item the meta-data, if
given, must be included in the cp:resource and not the enclosing cp:manifest.
Meta-data associated with the cp:manifest itself is reserved for describing the

package (objectbank), not the package's contents.

= TE'FT;JEJ R erR] o T ASLE] AT XML BRAE [ BIRE§E R R YR Y )R
VR B IR AR - P ERUEIR TR AR S P TRM QT 2.1 45
metadatascheme- IMS QTI ZEH( IMS QTI Item)# QTI 2.0 4% cp:schemaversion
Te"] cpischema fiu 4 20 Bl S IMS [ fq W EE[IMS_CP]4& ¥ U dx Agh -

The meta-data associated with an item should conform to the model and XML
binding for item meta-data described elsewhere in this specification. Meta-data
that conforms to that model must specify a metadatascheme of "QTIv2.1". The
use of cp:schema of "IMS QTI Item" and cp:schemaversion of "2.0" is
deprecated following the changes to the IMS Content Packaging [IMS_CP]

specification.

cp:resource fiU cp:type 4 JREL imsqti_item_xmlv2p0 f5 imsqti_item_xmlv2pl
TR i) SRR A @W@£%¢¢R£°
The cp:type of the cp:resource must be imsqti_item_xmlv2p0 or

imsqti_item_xmlv2pl depending on what version of the specification the item

conforms to.

[ :J[E“Fm’[’ cp:organization kL — = | [~ {7 Bb i ’F 9. i ¥ ( Simple Sequencing
specification [IMS_SS]) ﬁ;; & I[JpJgL 2oi EI[J’E H] cp:organization 52 & & &
=+ Fk WAL Py QTI X i_j %"F' EIpY o gL gﬁpﬁuﬁjr‘_ o EARFLE | T 2
= QTIREH [T 7 & %ﬁ*%ﬁ’%”%ﬂﬁmﬁﬁ P W

The use of a cp:organization to organize QTI items contained in a content
package is reserved, except where the cp:organization is the basis for a set of
rules described with the Simple Sequencing specification [IMS_SS]. Systems
dealing only with the interchange of assessment objects conforming to this

specification should ignore organizations when importing content packages.

f“f’[diru |F4\J*f;'ﬂ|ik o e ﬁljﬁ URLs [ Iff b fily % » 4 & ﬁ“ FFL' R -
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9.1.2

iﬁmﬁirr-:a Bt 9= TR g ALYy W TR 0 (f preferred) <
g

Auxiliary files that are referred to using relative URIs in an img or object must
be included in the content package. These files may be placed in the top level

directory or in a sub-directory of the content package if preferred.

&) HE ] B¢ (Packaging Tests)

Hi 04 (package) [ & /5 R RS WBREY - [ i 120 0 0 4 30 BB
(‘assessmentTest) Y cp:resource - cp:resource & ¥ [ & 5l 2| v cp:type &R
kL imsqti_test_xmlv2ple B % & [V cp:resource I & FA' - %‘Tﬁiﬁﬁlu&? XML #
f9 cp:file =9t » cp:resource * /i & S5 A &) Y & Ao I T ik & EIJ =1 cp:file o
Sl “N 7 e R B - (W B A E L cpiresource J'IJETﬂ °
When a package not only contains items, but also a Test, the manifest file must
contain a cp:resource describing the assessmentTest. The cp:type of the
cp:resource for the test must be imsqti_test_ xmlv2pl. The cp:resource in turn
must contain a cp:file representing the test's XML file. The cp:resource should
also contain a cp:file for each of the test's auxiliary files. A package can

contain multiple tests, each represented by its own cp:resource.

,5'[ B Ak [ EIJ Y RE R o BN R S ) W I Py cpiresource [ o HhEFE AT kR
cp:resource ﬁl S A= T ’Eﬁﬂ cp:dependency [ ZFl 3¢ RE = 3] R R er,rg
P

As with packages containing only items, the Items should be represented by a
separate cp:resource. The relationship between items and test should be
represented by a cp:dependency for each individual item in the cp:resource of
the test.

]E'ff~ — [ F & kw (assessmentTest) f’ l){fljﬁﬁ%ﬁﬁ?ﬂﬁ“ﬁ 2.0 QTI ¥y
B PR A 2105 QI g o Rt -

A single assessmentTest can reference both items conforming to version 2.0 and

-

items conforming to version 2.1 of this specification.

(5 10 I B e o0 e B PR > il = H PR RN R (X jhﬂ' MR fy & A
AR EY LA WD o I AR R 2 3 W B EY epiresource [ EEJ o T i 15““ :
2 B #US Y cpiresource o M & f" cp:dependency > I'J] I FL T Bl % -

If an auxiliary file is shared with other tests or even other testitems (whether or
not these are contained in the same content package) the auxiliary file may be
represented by a separate cp:resource. In this case, the tests's cp:resource must

contain a cp:dependency to the cp:resource representing the auxiliary file.
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ﬁ“f{ T{L;‘ZEH&?EIUF%%”?HSI J ;ﬁ;@j}iﬁﬂ el FA»& cp:resource - =& % 4 Fﬁ%;g’_l
£ 'Fﬁf?f%?*ﬂ sham s IPI?’_‘@J%»#[ AN r‘jfi cp:resource V'] o ) AL
cp:manifest 7 '] - = cp:manifest % EJ/?FEIF—TFJEJ R R H JE"?“II_“ W T AL
WAERI P -

Meta-data specific to the test may be associated with a test by including it in
the cp:resource. If given, this meta-data must be included in the cp:resource
and not the enclosing cp:manifest. Meta-data associated with the cp:manifest

itself is reserved for describing the package, not the package's contents.

[ Fh[ cp:organization kL — = | [~ {7 pb A ’* 9. f&2 ¥ ( Simple Sequencing

specification [IMS_SS]) }“]LJ/ 4 I[Jpjgi o EI[J’E H] cp:organization 5 5 E[JFA"
ESl FL WEERIAY QTI Z g > ij @ BIE[fY > [y RLS T D

The use of a cp:organization to organize QTI Tests contained in a content
package is reserved for future use, except where the cp:organization is the basis

for a set of rules described with the Simple Sequencing specification [IMS_SS].

R dn LAY R A R *E'TJ URLs i i Rif it > = 80 35 5 [y @ 4
SF R S T Y- e E R FORLT] Y WA AT BV (i preferred)
FIék -

Auxiliary files that are referred to using relative URIs in an img or object must
be included in the content package. These files may be placed in the top level

directory or in a sub-directory of the content package if preferred.

9.1.3 s L FE == B X B (Packaging Item and Test Fragments)
PR FERL B Y - J 0T o 0 i e Py R TR R < AT RL
PR RL B [9 — flE 5T > o e Y W B P TR . S P BR Y cpiresource
I cp:type ~ fi kL imsqti_fragment_xmlv2ple B § & & [V cpiresource I & il
AT XML A B Y epifile o — [l & SE | 1) & FA' LA - [{ A EE
i e By cpiresource I IR e

An item fragment is part of an item that is managed independently of the items
that depend on it. Similarly, a test fragment is part of a test that is managed
independently of the tests that depend on it. The cp:type of the cp:resource for
the test must be imsqti_fragment_xmlv2pl. The cp:resource in turn must
contain a cp:file representing the fragments XML file. A package can contain

multiple fragments, each represented by its own cp:resource.
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9.1.4 2 4 N

9.1.5 [}

Eal e WA N TJLE =551 HIRLEL (template) 5 i B RS R cpiresource
H F v cp:dependency ijiﬁ o

The relationship between items and fragments should be represented by a
cp:dependency for the fragment(s) in the cp:resource of the item that uses the

template.

j Z1 181 B4 (Packaging Response Processing Templates)

R R R R AR b R SRR (P P SR B R
PO tEE] o iRl W fA' Fi {L_Fﬁg K B LG (custom response processing
templates) - F 5 vt & AE [ Y EEREE ) HUH SR Boo cpiresource SRR B AT
B pY cp:type * Fi kL imsqti_rptemplate_xmlv2pl - B 7 & fi

B P AT LA XML B cpifile s — [ WAER TS B ST MR B [
15575 3l P e E BV cpiresource I L e

£V

J cp:resource F[

There usually is no real need to include the standard templates in a content
package, but they can be included in the package containing items. The package
can also contain custom response processing templates shared by the items in
the package. The cp:type of the cp:resource for the test must be
imsqti_rptemplate_xmlv2pl. The cp:resource in turn must contain a cp:file
representing the template's XML file. A package can contain multiple templates,

each represented by its own cp:resource.

HF 5 5 4 SRRE cpiresource UL o BEEY P IR F R
T ] EﬁJ%%i@i%ﬁlﬁ} cp:dependency - I'] Bl -

The relationship between items and templates should be represented by a
cp:dependency for the template in the cp:resource of the item that uses the

template.

FL[ WO 0 e SRR A E}% FI%JF?E%Q%{S[ (Associating Meta-data to items in a
Content Package)

i) IMS QT AR ¥ S 4 B H Lo @B ERRI & 0 8 4 T SR A A 2 g
ASI o B TCYR S HG TS S BT IO A FTT) gmd R @ e R R
(AR F B BGE R o TR A QTI 2.5V il 7] -

Previous versions of the IMS QTI specification had a specific meta-data set
contained within the data structures themselves, i.e. the ASI. That meta-data
vocabulary had its own set of names, all of which started with the characters

‘gmd_"'. The Migration Guide document describes how to convert these elements
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for use in QTI version 2.1.

S IMS 7 LOM f& [ 5= df fE?‘F',EJI ( Best Practice and Implementation
Guide )% & FHFx‘ v R QTI 2.045 % H[»Fﬁ EpY QTI & F_ ja s Se ‘iﬁ[( brought
into line with) IEEE LOM - IEEE LOM A& ¥& £ 5% — 5[ |’ F'JJFJ‘"T‘FLW L 28 ?’,’ YR
(7 5 F] RS AR AT F =8 Bl %Y JF (assessment resources) EJF:‘ vk e
=0 T =y o R fﬂ?é‘; (application profile) #.fif y=—ffi= IEEE LOM ElfJ
BT TIR QT 3 Ml 8 7f) B2 B0 @ R oy i ) |l Y PR e (R
L= B YRR A - {é_' )

In QTI version 2.0, QTI-specific meta-data has been brought into line with the
IEEE LOM in accordance with the IMS Meta-data Best Practice and
Implementation Guide for [LOM]. The IEEE LOM standard defines a set of
meta-data elements that can be used to describe learning resources, but does not
describe assessment resources in sufficient detail. The application profile
provided in this document therefore extends the IEEE LOM to meet the specific
needs of QTI developers wishing to associate meta-data with items (as defined

by the accompanying Item Information Model).

F' ORI PRI AR Y LOM funé* 7 ( profile of [LOM]) i Fﬁﬂ;;'ééjég
B W UE RIERR] (O ER AR F ) ﬁjﬁmu TR BLE] - R
FUECES PR AR Y g TR 1) R R 3R S AT
= f{i—*j (]

=i}
%{ -
g

I

The Meta-data and Usage Data document describes a profile of [LOM] suitable
for use with assessment items and a separate data model for representing usage
data (i.e., item statistics). This document will be of particular interest to
developers and managers of item banks and other content repositories, and to

those who construct assessments from item banks

F%*%”?F#IF‘/??T?E Tt A% cp:iresource U Et i A 4 rﬁ@ S FL[ by
Vi & - A P @R S 8 7 cpiresource VY iy WO
cp:manifest V'] - f&it'”?’:‘ B YR = cpimanifest 4 fp & & FTJIE Bl A SRR B RS
?Fflﬂﬁljgﬁé ’ FIJT\EE“%EFH{J?([} o

Meta-data may be associated with an item by including it in the cp:resource. In
the case of a content package that contains only one item the meta-data, if

given, must be included in the cp:resource and not the enclosing cp:manifest.
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Meta-data associated with the cp:manifest itself is reserved for describing the

package, not the package's contents.

QTI A2 YE 4w iy » Hpli— [ FUARRL GBI g= S B =05 pu 0 S0 48 o 291 o [l B
FIRIPVRL SR QTIF CE R IR =4 = By R Y [IMS_MD_Binding] A1 4
¢ py IEEE [LOM] binding » = %{?F[ BRIV 8 - iiﬁ *E'Tﬁ?“[ =i
i{?ﬁf\[ 43 (integration method) E\ﬂj G H O e

One of the goals during the development of this specification was to allow
support by as large a number of existing tools as possible. It was also
considered important to provide support for use of both the QTI specific
meta-data in combination with the currently widely used [IMS_MD_Binding]
and the future IEEE [LOM] binding. Both of these have been taken into account

while developing the integration method.

R AL Sy R R

The complete example file contains all the code discussed below:

F"[ Eljgﬁéﬁﬁ[ F~ EY?H EIC] '7]-?J
Meta-data in Content Package example

http://www.imsglobal.org/question/gtiv2plpd2/examples/mdexample/imsmanifes

t.xml

IMS QTI 2. 1‘1"?F_ S eY R Y schema #iff ;k TE;I TR g F A0 PPy imsqti ﬂ"?] "2
ey

The schema file for the IMS QTI Version 2.1 meta-data needs to be referenced

in the manifest element using a suggested prefix of imsqti.

<manifest xmIns="http://www.imsglobal.org/xsd/imscp_vlpl"
xmlns: imsmd=""http://www.imsglobal .org/xsd/imsmd_v1p2*
xmIns:imsgti="http://www. imsglobal .org/xsd/imsqgti_v2pl"
xmIns:xsi="http://www.w3.0rg/2001/XMLSchema-instance"
identifier="MANIFEST-QTI-1"
xsi:schemalLocation=""http://www.imsglobal .org/xsd/imscp_vipl
imscp_vlpl.xsd

http://www. imsglobal .org/xsd/imsmd_vl1p2 imsmd_v1p2p2.xsd
http://www. imsglobal .org/xsd/imsqgti_v2pl imsqgti_v2pl.xsd'>

P > XSD ﬁﬂiﬁgﬂﬂﬂfTE[ ﬁ“”ﬁ T ﬁyﬂf%ﬁflMsﬁﬁﬁﬁfﬁg
schema #f % > i"ru”l%ﬁﬁtﬁlj??“ﬁ&ﬂﬁ”%ﬂ s P g&w};ﬁéﬁ* T;J;ET_
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In this case the XSD-files should be included in the content package
Alternatively the schema files on the IMS website can be referenced instead of

including them in the package

<manifest xmlns="http://www. imsglobal.org/xsd/imscp_vipl"
xmIns:imsmd="http://www.imsglobal .org/xsd/imsmd_v1p2"
xmIns:imsqgti="http://www._imsglobal .org/xsd/imsqti_v2pl"
xmIns:xsi="http://www.w3.0rg/2001/XMLSchema-instance"
identifier="MANIFEST-QTI-1"
xsi:schemalLocation="http://www. imsglobal.org/xsd/imscp_vilpl
http://www. imsglobal .org/xsd/imscp_vlpl.xsd
http://www. imsglobal .org/xsd/imsmd_v1p2
http://www. imsglobal .org/xsd/imsmd_vi1p2p2.xsd
http://www. imsglobal .org/xsd/imsqti_v2pl
http://www.imsglobal .org/xsd/imsqti_v2pl._xsd">

i B 2 B 0 R Y VR R EOSAOR R P IR (W A QTI R
S R] IMS MD HiAS E IEEE LOM 34 - — &1 % (N5 cpimetadata 7 [ (iU
g

BRI IMS QTI2.0 5 3 = 8 7V -

The meta-data for the individual items is added inside the meta-data element for
the resource element containing the QTI item. The generic meta-data, either
using the IMS MD structures or the IEEE LOM structures goes first in the
cp:metadata element, followed by the IMS QTIv2 Item meta-data.

<resource identifier="RES-1" type="imsqti_item xmlv2pl™
href=""qti_v2_item 01.xml">
<metadata>
<imsmd: lom>
<imsmd:general>
<imsmd:identifier>qgti_v2_item 0l1</imsmd:identifier>
<imsmd:title>
<imsmd:langstring xml:lang=""en"">Meta-data Example Item
#1</imsmd: langstring>
</imsmd:title>
<imsmd:description>
<imsmd:langstring xml:lang=""en"">This is a dummy
item</imsmd: langstring>
</imsmd:description>
</imsmd:general>
<imsmd:lifecycle>
<imsmd:version>
<imsmd: langstring xml:lang="en">1.0.1</imsmd: langstring>
</imsmd:version>
<imsmd:status>
<imsmd:source>
<imsmd: langstring
xml : lang=""x-none"'>LOMv1.0</imsmd: langstring>
</imsmd:source>
<imsmd:value>
<imsmd: langstring
xml : lang=""x-none"">Draft</imsmd: langstring>
</imsmd:value>
</imsmd:status>
</imsmd: lifecycle>
<imsmd:metametadata>




CNS. XXXXXXXX — 84 —

9.1.6

<imsmd:metadatascheme>LOMv1.0</imsmd: metadatascheme>
<imsmd:metadatascheme>QTIv2.1</imsmd:metadatascheme>
<imsmd: language>en</imsmd: language>
</imsmd:metametadata>
<imsmd:technical>
<imsmd:format>text/x-imsqti-item-xml</imsmd:format>
<imsmd:format>image/png</imsmd:format>
</imsmd:technical>
</imsmd: lom>
<imsqgti:qtiMetadata>
<imsqgti :timeDependent>false</imsqti : timeDependent>
<imsqgti:interactionType>choicelnteraction</imsgti:interactionType>
<imsqti : feedbackType>nonadaptive</imsqti : feedbackType>
<imsgti:solutionAvailable>true</imsqgti:solutionAvailable>
<imsqti :toolName>XMLSPY</imsqti : tooIName>
<imsqti:toolVersion>5._4</imsqgti:toolVersion>
<imsqti :toolVendor>ALTOVA</imsqti : toolVendor>
</imsqti:qtiMetadata>
</metadata>
<file href="choice.xml"/>
<file href="images/sign.png"/>
</resource>

_h

—u

IR SRR [ BV AT ] 0 85 IMS R R AR YR I Y Ry T R Y
B SRR E A BREDIRE - AV B DTAL IMS QT L @R AR -
wnaa:gl il 10 2] Ry ,ﬁﬁz pJFm“@‘He] - AR AR RO R R BB

The above code shows a simple example containing both meta-data from the
IMS meta-data specification, describing the title, description, version and status
of the item. The second part of the meta-data is IMS QTI specific. It is not
mandatory to use both meta-data parts, either the generic IMS meta-data part or

the QTI specific part of the meta-data may be used alone.

g EE QTI1.0 45 P2 {F (Packaging QTI Version 1 Objects)
T QTI1.0 451 - questestinterop 7t [ B[ #* & ﬁ f,mﬂpj B (items) ~ A
( sections) ~ = £} (assessments) - nggf( object banks) - 7 QTI1.045 1 »

-0

questestinterop %AﬁFﬂjﬁ?EJ & Q TPy EE R (items) ~ gAY (sections) -~ %ﬁﬁi
( assessments) - E%T’?I (object banks) - ﬁ’??J Pr ity FA & Fﬁ‘ ( collections) 7r
Floo fS R RS A XML Y[ A OB AE 0 d BT - AL
<questestinterop>7 {f iy {F -

In QTI version 1, the questestinterop element was used to contain individual
items, sections, assessments, or object banks. All of these objects, including
any collections allowed by that version of the specification are bound to XML
documents of the same type, documents with a top level <questestinterop>

element.

i 22 4 questestinterop # {IE) - ') K WAHEH W
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(1)1 }ﬁ’i%?ﬂ ;

(2)questestinterop fff % (iﬁil_~ it QTI XML it % > I=4 2 [ 7 1 4
[ASI_BIND]EEG# - )

(3)Hr | questestinterop 7 {F Fi F’?E*‘:E' IR T A R (- A P RL B A S B A D

)

When packaging questestinterop instances, the content package will contain:

(1)the manifest

(2)the questestinterop file (a QTI XML file satisfying the binding described in
[ASI_BIND])

(3)any auxiliary files (typically images or media files) required by the

questestinterop object

7 FL‘ e FA' M Hll 1 3 A £ i questestinterop %7 {F fY cp:iresource -
cp:resource [ cp:type -~ ’fi fL imsqti_item_xmlv2pl - BX$ 7% & Y cpiresource
B fA' - :f*f}‘ﬁf_ questestinterop XML #f [y cp:file - =9} > cp:resource * & &f
AT E I REME RO OFF fi [ = ] f, —~ 2v cp:file ; cp:dependency [ i H|l
nmwmeﬂﬁ%WW%W13ﬁ0WE%#@lﬁpﬁp 73 A
(B 7 it Y R

The manifest file must contain a separate cp:resource describing each
questestinterop object. The cp:type of the cp:resource must be
imsqti_questestinterop_xmlvlp2. The cp:resource in turn must contain a cp:file
representing the questestinterop's XML file. The cp:resource should also
contain a cp:file for each of the auxiliary files or, alternatively, a
cp:dependency to a separate cp:resource representing the auxiliary file. The two
approaches may be mixed in the same content package and must be treated

identically.

F; TR 3 am p PFEIF%JEJ cp:resource’ f I'J = cp:manifest ¥![v questestinterop
Vorr i 2 RSl - F7 (R B R LRI A XML BRA fﬁlkﬂf”ifﬂf‘*ﬂ frFr
i8] Fq erOR o BRSSP AT [SII questestinterop 7 {F 0 ?ﬂ Bl I
( section) ~ F &l (assessment) g&fgg?f[ P iF ﬁuﬁf fze o IF“ 9 > %; R T —F'J‘:

EI Fi gqtimetadata p& itemmedata &~ [F -

=

Meta-data may be associated with a questestinterop object in the cp:manifest by
adding it to the associated cp:resource. Meta-data conforming to the model and
XML binding for item meta-data described elsewhere in this specification must
only be used when the questestinterop object contains a single item and no

section, assessment or objectbank objects. Furthermore, this item must not
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contain either gtimetadata or itemmedata elements.

T H Fb;[;" #[ gL EY QTI questestinterop 7 {F - & "] cp:organization F| 1 [
E?IUHE] |5 A fbj\ #L Ao E;T'F[’Cj o
The use of a cp:organization to impose a hierarchical ordering on QTI

questestinterop objects contained in a content package is forbidden.

9.2 %?ﬁﬁ%%(Learning Design)
IMS= 75 [IMS_LDIFNIMS QTI7: % FPFE RS U151 + IMSLDAEREIHY & | R
f“%?fﬁ% P ESE IR R Ff U7 > JPE[F! (courses) ~ f81%] (modules) ~ F#d (lessons)
Ho — (R L P T EéJIZA]D:E LAAEY - BB R A - RRE
RS YR ?‘ﬁ‘l\%r%“ﬁﬁj °

'_ﬂ

IMS Learning Design [IMS_LD] and IMS QTI are natural partners in the learning process. The central
objective of the IMSLD specification is to model Units of Learning, delimited pieces of education or
training, such as courses, modules, lessons, etc. A unit of learning describes the teaching-learning
process and includes a variety of activities, assessments, services and support facilities provided by

teachers, trainers, and other staff members.

HA IMSS G (IMSLD ) FIQTIFS= BIFWBSF 1 » i 71" SR 75 £ YA 3 BRI 5

AN EIRIEE S ’IEJIF“JEJ[EI [EEG Y I%F:IEJ‘ (formative assessment) = SRy » I {937 F’l“@“‘[iié%

(summative assessment ) FIfpl |l > I HiRfLE S H | R AR po A A = TR ”Jﬁ;
Wﬁ‘)ﬁﬁﬂj} F"U?Zfﬁﬁ‘ﬁ” (rationale for integration )
The primary motivation for integrating IMS Learning Design (IMSLD) and QT stems from use cases
which involve exploiting the results of a test or assessment to influence the learning process, often
referred to as formative assessment. However, other use cases involving summative assessment, a final
and comprehensive test of the learner's level of understanding, also form part of the rationale for

integration.

Bk S PRI b 5 R R S S R [ S R - P
BRIV E 5°‘ﬁﬂpimﬁ%ﬁﬂﬁﬁﬁﬂ%ﬁ RO I R R
[%»gﬂ@@wwg%@omﬁ,t#wmﬁmmwwgﬂﬁp BB A -

A typical learning situation involving a Unit of Learning containing a test or assessment might see
learners engaging in a series of learning activities, then undergoing a short assessment. On the basis of
the results of this assessment, learners experiencing difficulties with material are directed to additional
learning activities designed to strengthen their understanding. In addition, those learners scoring

particularly well might be directed to skip certain learning activities.
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f[?ﬂm G FEE P O (SIS RERER] SRS oS T i 2
B | \éﬁg’ ST RS R o (RN RS E AR AR pOSP FE R ™ YD) -

Other cases of integration exist, such as the incorporation of straightforward, low-threshold questions
throughout a unit of learning to maintain a certain degree of learner interaction, and the use of
assessments for group formation in group-based learning (e.g., when dividing learners into groups of

similar levels of ability).

AR R RS R AT PO T TR R P R R IMSLDS R
S QTIEFHASRFR = ARy » YR P VR R+ S9N R T B B - WS
B LAIRAORAR! - AL TR

In general, the integration seeks to position assessment in its wider educational context, and revolves
around the results of QTI-based processes being used in IMSLD-based processes. However,
communication is not restricted to one direction; information can be brought in to influence the
assessment process, including learner preferences, the results of previous tests, or the time taken to

reach the assessment.

[ » R sR IMSL D AV | QTl}ﬁﬁJ/ﬁ%ﬁfm Foo [T R I DR RL
= [P MR RS FR PR TR « S AR [T B S Pt poiilg - R R RER
4 {apleSLDﬂlQTl%zH > PVRTE I o R [ SR H {[@'Jw\”fﬁo

Indeed, reconciling information described using IMSLD with that described using QTI so that run-time
systems interoperate appropriately is a particular case of more general inter-specification
interoperability. This Integration Guide does not seek to solve the more general issue, but aims to
foster a tighter integration of IMSLD and QTI to help extend their application areas and improve the

benefit of their combined use.

9.2.1 zfnpﬁ_] IMS LD £ % #HI QTI &gy ?Xﬁ
Integration through IMS LD Properties and QTI Variables
IMS LD % *%%E'EIUE‘E?”I}E}?EF]IEJ%E M Bl - fﬁ 57 T FIIE T (properties) A%
f (conditions) pu/fler] o % T H] ?Fﬂ»l%«&ﬁ‘j [ﬂ POy VR A R R AR
G2 L IR R e e C R
[t e IMS LD ¥ & % 7% & @l Al it 0 (persistence) [ R B[ Z v &S (L
IMS 5 B E R ORTIFI )« I B RL o RO R B S
7 kLT IMS LD ik B |y ik C U A -

A large part of IMS LD's flexibility in orchestrating learning flows comes from

the use of properties and conditions. Properties are used to record various types
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of information, which can subsequently be examined and used to influence
aspects of the learning process, including the ordering and visibility of learning
activities and learning objects. IMS LD supports the definition of different
types of property in terms of scope and persistence (see the IMS Learning
Design Specification for details). Note that the use of properties implies units
of learning at IMS LD level B or C.

&1[g¢fﬁw,*?%ﬁﬂfm@~mnﬁpmmmmmmwnwﬁﬁo
In a typical example, learning designers might create a property called

P-intake-test-result:

<imsld:properties>

<imsld:locpers-property identifier="P-intake-test-result">
<imsld:title>The result for the test carried out as the first step in
a learning flow</imsld:title>

<imsld:datatype datatype="integer"/>
<imsld:initial-value>0</imsld:initial-value>

</imsld: locpers-property>

</imsld:properties>

=5 IMSLD ( local, personal) EF@T?(ﬁ‘ﬁT?Jﬁﬁ*“ﬂigr (type integer) ﬂj?JﬂH
("R o P U R B T T T R T RS R RO PR

LY

Here we see that an IMSLD (local, personal) property is declared, with type
integer and with an initial value of zero. This property might be used in a
condition to select between alternative learning activities, based on the results
of the test:

<imsld:conditions>

<imsld:if>

<imsld:less-than>

<imsld:property-ref ref="P-intake-test-result'/>
<imsld:property-value>3</imsld:property-value>
</imsld: less-than>

</imsld:if>

<imsld:then>

<imsld:show>

<imsld:learning-activity-ref ref="LA-Review-Additional-Material"/>
</imsld:show>

</imsld:then>

</imsld:conditions>

=l V' IMSLD % {F =¥ 5 {1 P-intake-test-result fifi | #* = EI[J%»?T??ﬁébi\Fﬁé%T
TR CREIRR - W R )
Here we see an IMSLD condition which states that if the value of

P-intake-test-result is less than 3, a learning activity should be shown (giving,

for example, additional guidance on a topic).

IMS QTlﬁﬁfﬁcprlﬁ'ﬁ | puig gy & (notion of variables) » %% el g

Y
i
A
jats
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oo
The IMS QTI specification includes the similar notion of variables, used to

record the outcomes of assessment:

<imsqgti:outcomes_processing>

<imsqti :outcomes>

<imsqti :decvar varname="'SCORE" vartype=""Integer" defaultval="0"/>
</imsqti :outcomes>

</imsqti :outcomes_processing>

iR XML A B B T g B ((variable SCORE) ~ B 5% %75 (type integer)
%’JﬁF’} [~ Z Bl (Cinitial value of zero) ]élfj‘;h‘f[ o
The above XML fragment shows the declaration of a variable SCORE, of type

integer and with an initial value of zero.

IMS LD A1 IMS QT v 58 & [B aeiie AR 2 st aif (9 12 BT A4 B €780« W0 ET F o 4
= H[Jﬁ% ( property identifiers) HIA gy £,75 ( variable names) - 7 F%;%E{UE#]“
["%E{ﬁﬁ‘)?ﬁjﬁﬂﬁj# (lexically identical ) (2] : & I') IMS LD £ 2 A1 I'] IMS
QTI EG = i XML) - Iy # ¥ 12 IMS LD Al QTI ¥ rg 2B L v 5 iy fi 2BL
ifﬁ* ) gﬁﬂéﬁﬂ B H v A B (shared variable) o 5 3 2] 3% QT &% ] pu 3§l »
e TR 9 TR EL IMSLD XML R AT P9 T ET £ 7 < AR IMSLD
XMLKf [gdsny == QTI A g &7 A1 577% (align with) (& ﬁ o FrE) IMSLD f¥

T T P T R )

The integration of IMS LD and IMS QTI revolves around aligning property and
variable names. Essentially, when property identifiers and variable names are
declared to be lexically identical at design time (i.e. in IMS LD-based and IMS
QTl-based XML), they are considered to be a shared variable in run-time
software environments which involve IMS LD and IMS QTI-based processes. To
achieve this effect in the above QTI example, the variable name would need to
be modified to become the property name used in IMSLD XML. Alternatively,
the IMSLD XML could be modified to align it with the QTI variable name

(including references in any IMSLD conditions using the property).

9L B B QT FATIMS LD A RS » 1) 3t 4 3 45 3 2] VPRQP i 5
FIEI o A R DA T T SR S RN Y R (RR R S T
ﬁ@ﬁﬁﬁ%ﬁﬁﬁé°%ﬁﬁ%@ﬂ%%ﬁ@@§yﬁﬁuqﬁﬂﬂ%
(side-stepping) » (L kL LD %LV AT QT RLE S 1 FI & B[ 38 - (MU= s
5 @i T @V AR VPROP [V -
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Figure 9.1 shows a Unit of Learning which includes both a fragment of QTI and
a fragment of IMS LD which refer to VPROP in the manner describe above.
These fragments may have been created with different tools or using an editing
environment which supports authors in creating both types of content. Although
software may be written to interpret both specifications, effectively
side-stepping the integration issue, separate markets of LD processors and QTI
processors already exist. As a result, the run-time situation may well involve
different processors reading and writing VPROP.
qéﬂ' 9.1 LD AHI QTI %‘TZF’—‘[ H%"[l%
Figure 9.1 Illustration of LD and QTI integration.

<locpers-property
identifier="VVPROP ">

<decvar varname=“VPROP*

vartype="Integer"
defaultval="0"/>

(- IMSLD (i 8 Rl 82 - Sghl - e 5P o e 5 e - iR QTI [“J"Fk‘ﬁfjm
Fi % i 4 2E T BT Clinternal response processing algorithms) fiL 5 &
o B AR N RLE R o AT o T QT By FLHER L AT T
IMS LD £ = f9sh B e 9 fLE Ay o 5 ﬁﬁ%ﬁiuﬂx FiEs %‘ ke

» i # ] IMS LD A IMS QTI ij*ﬁ_‘rﬂﬁl{@ﬁ@%i’%ﬁﬁﬁiﬁj T (write to) Al
#17V (read from) » i BLECET® IMS it SOPSfiE £ 5 9 B AL AT (IMS Shareable
State Persistence Information Model) 3 3L #E(19 5 %5 > K 6 r{ LIRS ;ﬁt’g{lﬂil
R

This is a loose level of integration in that, from the perspective of IMS LD, the

—

internal response processing algorithms used in the QTI content are hidden,
with only the resulting outcome being of importance. Similarly, QTI-based
processes are unaware of any IMS LD-based use of outcomes. Some run-time
mechanism must be in place to enable both IMS LD and IMS QTI-based
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processes to write to and read from, and services based on the emerging IMS
Shareable State Persistence Information Model would appear a suitable

candidate.

Py W Pk S A 0 2L QTS %?T Pl BRI A A QT A B £
e QT AR =R I R B £ 7 kL T B, (SCORE) - iy 1= B 71 7
¥ QTI %‘EEFW’I‘F‘; RN Flf' FL oo 8% 0 ER £ R AT B DEZF, IMSLD #[I
IMS-QTI IV & F{ H1 v pu g op] 1 ( transparency ) #5558 [ 94 %5( the recommended
best practice) Z Ak @F iR o =T PV LAV A EH A fi 7 # Wl fi5 ( compound
identifiers) - I'] (£} IMS LD % #% £ 7 # ENW.%&H[ ﬁ%é?ﬁifé%[ FL &) 448 Y YR A
oAk VR e ﬁ & 5k YR B fA'_J PIRCRHr (R A I pY IMS QT BN o R
P[] =Bk o7 o 27 TR g e

A complicating factor with this approach lies in the use of multiple QTI items
in which the same QTI variable name may be used more than once. The QTI
specification indicates the default variable name to be "SCORE", and it is not
uncommon to see this variable name used with QTI items. In order to avoid
naming clashes and increase the transparency of Units of Learning which
integrate IMSLD and IMS-QTI, the recommended best practice is to combine
identifiers. The approach is to create compound identifiers for use as IMS LD
property names by combining the resource identifier associated with the content
package resource containing the IMS QTI item as a prefix to the variable name,

using a period as separator. This approach is illustrated below.

(1) &7 % [ == B¢ (* (Naming and Typing)
LDv % 87 AL XML Il ff 5] = (= )L
http://www.imsglobal.org/learningdesign/ldvip0/imsid_infovip0.htmI#1515694
) T XML L0 AR s R ST

LD's properties are of type XML Identifiers (see
http://www.imsglobal.org/learningdesign/ldvip0/imsld_infovlp0.html#1515694),
with the rules for their construction being governed by the XML 1.0

specification:

CH I F VPRI - WEEESE G T @R Y Y
@??%‘Kﬂxﬁ%‘@%’ﬁ%E$%¢~@%Wﬁ@iﬁ°(ﬁ@ﬂ
A R R T (XML) 1.0 (87545 ) WICHT 2004 & 2 F| 4 [ %
http://www.w3.0rg/TR/2004/REC-xml-20040204/#NT-Nmtokens) -

_”IIH

Definition: A Name is a token beginning with a letter or one of a few
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punctuation characters, and continuing with letters, digits, hyphens,
underscores, colons, or full stops, together known as name characters.] (from
Extensible Markup Language (XML) 1.0 (Third Edition), W3C Recommendation
04 February 2004
http://www.w3.0rg/TR/2004/REC-xmI-20040204/#NT-Nmtokens)

QTI 2.0 {5 B e A B £L XML FpIfis - = ffﬁ%ﬁ%’ EJ[Hzt'ﬁjU% IMSLD f# T {5l Ay
5y 53 (lexical composition) > I'J] ® IMSQTI #& gepy {ﬁj# R

QTIv2 item variables are also XML ldentifiers and so the rules governing the

lexical composition of IMSLD properties and IMSQT]I variable are identical.

SRy 0 BV F A8 (type systems) T IMS LD A1 IMS QTI =]y =4 3 {ﬁj :

However, the type systems used in IMS LD and IMS QTI differ:

S QT
Learning Design

o HlE
no equivalent identifier
i i
Boolean boolean
e i
Integer integer
ile 17 R
Real floi’igJ

i T

String string

p2eg 3”f[l,

Text string

= S | geBly

no equivalent point

= S - %

no equivalent pair

= S e

no equivalent directedPair
Joife SO
Duration duration

E S ES

File file

- PAETREBIIN - PRSI
URI uri

1SR ] S ETEP
Datetime no equivalent

A FERY N o A > T QTS & 8 % Byl " gy ( multi-valued
variables) - J&[ij ¥ IMS LD Hl'ﬁﬂiéﬁ AR

=

A final complicating factor is the presence of multi-valued variables in QTI
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which have no equivalent in IMS LD.

?[ L # Qname p,}f[ff L QTI 5#% N ## g ( outcome variables ) #1 IMS LD f{*% &%
FU B[RS 2 Beff 4 T (multi-valued nature) & % 7 { ﬁ ] F%Eﬁﬁ. L“ﬁT
BRI - A6 A IMS LD R QTSR s 7 i A AR R

These issues point to the need for systems which process QTI items in
combination with IMS LD to perform checks and issue warnings when
differences are seen either in the type or multi-valued nature of QTI outcome

variables and IMS LD properties which share a local part of their Qname.

9.2.2 QTI [* ﬁv = i 23 ﬁﬁT[J 2 F[ 5 El@%?ﬁ?&%(How and Where QTI Content

is Referenced in the Learning Design of a Unit of Learning)

- IMS M BF R T RS WAL ® T Bl
%@%%%%ﬂ%w%gﬁ@ogﬁﬁ@W?’mw%@p% =g‘i@
5 BRI - T PR P W T W SRR
Iﬁ{i 77 IMS ] %ﬁ’i%?ﬂ °

Conceptually, from an IMS Learning Design perspective, tests are linked to
learning-activities which provide the instruction to complete the test that is
present in the environment. In this way, reference to QTI items is likely to be
as learning-objects in environments associated with learning-activities. The
following figure shows part of an IMS manifest file containing these

relationships:

T f DI S R R R S QT R
Screenshot illustrating a Learning Design referring to a QTI Item

http://www.imsglobal.org/question/qtiv2plpd2/images/IdManifest.png
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9.2.3

A learning activity can reference one or more environments, and nesting of
environments is permitted. Each environment can, in turn, contain several
learning-objects, each referencing a separate QTI item. Environments can be
made visible or hidden using IMS Learning Design's condition mechanism,
giving the designer of a unit of learning considerable flexibility in modeling
the sequencing and selection of test items during the course of a learning
process. Note that the same approach can be used for including QTI content

above the item level (sections or assessments).

i i w5 Il 5 ( compound identifiers) % i & "] [ Fk b A TV IR Y YR H[Jﬁfgj sl
M FPCIH WA SR QTIRE » & & QTR &7 A1 1| 111 By
PRI S b uc CREUNS N f&iﬁ%ﬁ' 7t % choice_0l.xml # % v QTI [ FLI &y rﬁ ERrS
53 Hed g ( variable SCORE) [y 5 ! @5\%3‘]' F“', ( outcome variable declaration) -
HII ﬁﬁ%‘ TR AR i Y IMS-LD [ Fk' ’ %’T fflr 21 1% ¥ ( property ) P f’, Yy
<imsld:locpers-property identifier="Question1.SCORE"> -

Compound identifiers are formed by using the resource identifier of the content
package resource which references the QTI item, together with the QTI variable
name, separated by a period. In the above example, assuming the QTI content in
the file choice_01.xml contains an outcome variable declaration for the variable
SCORE, IMS-LD content needing to use the value of SCORE would use a

property declared as:
<imsld:locpers-property identifier="Questionl.SCORE">

IMS LD~ QTI~CP = ?{?}IF&, po sl fer &5 7] ( skeletal example of IMS LD, QTI, and
CP integration)

iF;L i 7 g‘«}t{ﬁjﬂ[ﬂ ’—Elﬁ??ﬁ S *FL[ BT [I s Fﬁ IMS 2 ?7?EJFH' IMS QTI E””{" H
AR A RS R R R H AR RS R WA
HIfE Y % Capproach) o M AHFl po i@ By 7 -

jiz

h

This section walks the reader through a skeletal example of a Unit of Learning
which integrates IMS Learning Design and IMS QTI in a content package. Three
questions are used, two of which use the same variable names in order to

further illustrate the approach to compound identifiers.

BEOR G207 = T W AR R QT Y B A A O e
We will build the example starting from the QTI content, held in three separate

files:
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choice_01.xml

http://www.imsglobal.org/question/qtiv2plpd2/examples/Ildexample/choice 01.x

ml

choice_02.xml

http://www.imsglobal.org/question/qtiv2plpd2/examples/Ildexample/choice 02.X

ml

choice_03.xml

http://www.imsglobal.org/question/qtiv2plpd2/examples/Idexample/choice 03.Xx

ml

o

i HH RV RL T W BT 703 BeR@ B (variable SCORE) - BT = fil 24 &
AN Ff%%?ﬁ e gy (variable SIGNSCORE) -

Note that the first two items both use the variable SCORE, the third item uses
the variable SIGNSCORE.

=y

$4Z I IMS QTI B BLR A W W5 (2452 PR o R BioRL > B
£ 7o it e Y 4 'F"? R T ¥R B )

These three IMS QTI items would be included in the content package as three
resources (note that two other resources are also shown in the resources

section):

<?xml version="1.0" encoding="UTF-8"?7>
<I-- edited with XMLSPY v5 rel. 4 U (http://www.xmlspy.com) by Colin
Tattersall (Open University of the Netherlands) -->
<imscp:manifest
xmIns:imscp="http://www. imsglobal .org/xsd/imscp_vipl"
xmIns:imsld="http://www. imsglobal .org/xsd/imsld_v1p0"
xmIns:xsi="http://www.w3.0rg/2001/XMLSchema-instance"
xsi:schemalLocation=""http://www.imsglobal .org/xsd/imscp_vipl
imscp_vlpl.xsd
http://www. imsglobal .org/xsd/imsld_vl1p0O IMS LD Level B.xsd"
identifier="Integration-Example'>
<imscp:organizations>
<imsld:learning-design identifier="LD-Integration-Example' uri=
level="B">

</imsld:learning-design>

</imscp:organizations>

<imscp:resources>

<imscp:resource identifier="R-Simple" type="webcontent">
<imscp:file href="simple.xml"/>

</imscp:resource>

<imscp:resource identifier="Question_1" type="imsqti_item xmlv2pl"
href="choice_01.xml">

<imscp:file href="choice_01.xml"/>
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<imscp:file href="'sign.png"/>
</imscp:resource>
<imscp:resource identifier="Question_2" type="imsqti_item xmlv2pl"
href="choice_02.xml"">
<imscp:file href="choice 02.xml"/>
<imscp:file href="sign2.png"/>
</imscp:resource>
<imscp:resource identifier="Question_3" type="imsqti_item_xmlv2pl"
href=""choice_03.xml">
<imscp:file href="choice 03.xml"/>
<imscp:file href="sign3.png"/>
</imscp:resource>
<imscp:resource identifier="R-Feedback' type="webcontent">
<imscp:Ffile href="feedback.xml"/>
</imscp:resource>
</imscp:resources>
</imscp:manifest>

T P S R S R BURL -
In this example, the three resources are referenced from a single environment

associated with a single learning activity:

<?xml version="1.0" encoding="UTF-8"7>
<I-- edited with XMLSPY v5 rel. 4 U (http://www.xmlspy.com) by Colin
Tattersall (Open University of the Netherlands) -->
<imscp:manifest
xmIns:imscp="http://www. imsglobal .org/xsd/imscp_vipl"
xmIns:imsld="http://www. imsglobal .org/xsd/imsld_v1p0"
xmIns:xsi="http://www.w3.0rg/2001/XMLSchema-instance"
xsi:schemalLocation="http://www. imsglobal.org/xsd/imscp_vilpl
imscp_vlpl.xsd
http://www. imsglobal .org/xsd/imsld_vipO IMS LD Level B.xsd"
identifier="Integration-Example''>
<imscp:organizations>
<imsld:learning-design identifier="LD-Integration-Example' uri=
level="B">

<imsld:activities>

<imsld:learning-activity isvisible="true" identifier="LA-Signhpost'>
<imsld:title>Complete the question show in the
environment</imsld:title>

<imsld:environment-ref ref="E-Simple-Environment"/>
<imsld:activity-description>

<imsld:title>Check your understanding of signposts</imsld:title>
<imsld:item identifier="1-Simple" identifierref="R-Simple"/>
</imsld:activity-description>

</imsld:learning-activity>

</imsld:activities>

<imsld:environments>

<imsld:environment identifier="E-Simple-Environment">
<imsld:title>Quick Test</imsld:title>

<imsld:learning-object identifier="LO-QTI-I1teml">
<imsld:title>Assign a sign</imsld:title>

<imsld:item identifier="1-Questionl” identifierref="Question_1"/>
</imsld:learning-object>

<imsld:learning-object identifier="LO-QTI-I1tem2">
<imsld:title>Assign a second sign</imsld:title>

<imsld:item identifier="1-Question2” identifierref="Question_2"/>
</imsld:learning-object>

<imsld:learning-object identifier="LO-QTI-I1tem3">
<imsld:title>And try to assign a third one</imsld:title>
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<imsld:item identifier="I1-Question3" identifierref="Question_3"/>
</imsld:learning-object>

</imsld:environment>

</imsld:environments>

</imsld:components>

<imsld:method>

</imsld:method>
</imsld:learning-design>
</imscp:organizations>
<imscp:resources>
<imscp:resource identifier="R-Simple" type="webcontent'>
<imscp:file href="'simple.xml"/>
</imscp:resource>
<imscp:resource identifier="Question_1" type="imsqti_item_ xmlv2p0"
href="choice_ 01.xml">
<imscp:file href=""choice 01.xml"/>
<imscp:file href="'sign.png"/>
</imscp:resource>
<imscp:resource identifier="Question_2" type="imsqti_item_xmlv2p0"
href=""choice_02.xml">
<imscp:file href=""choice_02.xml"/>
<imscp:file href="sign.png2"/>
</imscp:resource>
<imscp:resource identifier="Question_3" type="imsqti_item xmlv2p0"
href="choice_03.xml">
<imscp:file href="choice_03.xml"/>
<imscp:file href="sign3.png"/>
</imscp:resource>
<imscp:resource identifier="R-Feedback" type="webcontent'>
<imscp:file href="feedback.xml"/>
</imscp:resource>
</imscp:resources>
</imscp:manifest>

IMS LD {80555 54 2 o b5 1) F 3 il 00 A - R O g 2 e
HI AR IS DA O T
IMS LD properties are defined for each outcome variable used in each resource

file in the following manner, together with a property which will be used to

hold the sum of the three:

<imsld:properties>

<imsld:locpers-property identifier="Question_1.SCORE">
<imsld:title>The result for the first question</imsld:title>
<imsld:datatype datatype="integer"/>
<imsld:initial-value>0</imsld:initial-value>
</imsld:locpers-property>

<imsld:locpers-property identifier="Question_2._SCORE">
<imsld:title>The result for the second question</imsld:title>
<imsld:datatype datatype="integer"/>
<imsld:initial-value>0</imsld:initial-value>
</imsld:locpers-property>

<imsld:locpers-property identifier="Question_3.SIGNSCORE">
<imsld:title>The result for the third question</imsld:title>
<imsld:datatype datatype="integer"/>
<imsld:initial-value>0</imsld:initial-value>
</imsld:locpers-property>

<imsld:locpers-property identifier="Total">

<imsld:title>The total</imsld:title>

<imsld:datatype datatype="integer"/>
<imsld:initial-value>0</imsld:initial-value>
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</imsld: locpers-property>
</imsld:properties>

MR = P50 0 50 4 20 3 8 B ﬂﬁfﬂi‘ﬂ?}?ﬁﬂﬁ%’rﬂz (7
1 ¢ 03 0 R 7 e 7 R S LD g
%“WWHEﬁ EIFETE > Y RS

Assuming a pedagogical approach of programmed instruction, the learner may
only progress if the total score is three (i.e., if all three questions are answered
correctly). This is handled in IMS LD by indicating that the activity can only be

completed when a property is set (when-property-value-is-set):

<imsld:activities>

<imsld:learning-activity isvisible="true" identifier="LA-Signpost'>
<imsld:title>Complete the question show in the
environment</imsld:title>

<imsld:environment-ref ref="E-Simple-Environment"/>
<imsld:activity-description>

<imsld:title>Check your understanding of signposts</imsld:title>
<imsld:item identifier="I1-Simple" identifierref="R-Simple"/>
</imsld:activity-description>

<imsld:complete-activity>

<imsld:when-property-value-is-set>

<imsld:property-ref ref="Total"/>
<imsld:property-value>3</imsld:property-value>
</imsld:when-property-value-is-set>

</imsld:complete-activity>

<imsld:on-completion>

<imsld:feedback-description>

<imsld:item identifier="I1-Feedback”™ identifierref="R-Feedback"/>
</imsld:feedback-description>

</imsld:on-completion>

</imsld:learning-activity>

</imsld:activities>

o WAL Y IMS LD RS IR e 2 0 g P % BT property
Total ) - @rﬁ’g[ ;sz flat B F EE_’%"T@LJ% [IFA[“"%; ’ ?rzﬁ B fl EH = e

WL

The final step is to include an IMS LD condition which sets the property Total

to have the value 3 when all three questions have been answered correctly:

<imsld:conditions>

<imsld:if>

<imsld:and>

<imsld:greater-than>

<imsld:property-ref ref="Question_1.SCORE"/>
<imsld:property-value>0</imsld:property-value>
</imsld:greater-than>

<imsld:greater-than>

<imsld:property-ref ref="Question_2.SCORE"/>
<imsld:property-value>0</imsld:property-value>
</imsld:greater-than>

<imsld:greater-than>

<imsld:property-ref ref="Question_3.SIGNSCORE"/>
<imsld:property-value>0</imsld:property-value>
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</imsld:greater-than>

</imsld:and>

</imsld:if>

<imsld:then>

<imsld:change-property-value>
<imsld:property-ref ref="Total"'/>
<imsld:property-value>3</imsld:property-value>
</imsld:change-property-value>

</imsld:then>

</imsld:conditions>

S ﬁf{ 1 -f1 1% 7% (property Total) [f 45 J‘Jaﬁﬁ%’»mﬁfﬂ =t (‘type boolean) -
Mx - E%‘*Umﬁlﬂlﬁﬁyjiﬁ‘*'|ﬁ ( value of true) -

The property Total could equally have been given the type boolean and assigned

a value of true once the total had been reached.

%’;EX[“J FL' N ?ﬂ (Full Manifest File)

http://www.imsglobal.org/question/qtiv2plpd2/examples/ldexample/imsmanifest

xml
9.2.4 IMS LD AI IMS QTI & ng i (IMS LD and QTI assessmentTest integration)

[y oo s R f i QTIRE (assessmentltems) U1 fff i IMS 5 #f e {1
@ﬂ xE%{ o NI [ Ay ,HJF‘H (& IMS LD f[1f FE}"FIL[Iﬁﬁz[JSi:EEE °FE*‘E'I§\?§
5y Br7@ gy (variable SCORE) FIJ@]%‘*F‘@FI T 2 U

<imsld: locpers-property identifier="Assessmentl.SCORE">

The previous example shows how individual QTI assessmentltems are
referenced from within IMS Learning Design. In a similar way it is possible to
point to complete assessmentTests from within IMS LD. The value of the

outcome variable SCORE of the test would use a property declared as:

<imsld: locpers-property identifier="Assessmentl.SCORE">

Assessmentl éﬁj*iiTﬁiH‘* ) fitpr, QTI %fi [ & (assessmentTest) [yl
o IR o

Assessmentl in that case is the identifier of the resource containing the QTI

assessmentTest.

9.3 fii] b4 i 4 (Simple Sequencing)
IMSRTBLFIE A IMS_SS]A ™~ -3k » 1ty BERLEL » FH= I ik 5 58 RSB p o
ﬂﬁﬁqﬂﬁz(lMedesemmndngbmmvmr) Ekﬂﬁ}_ .3 g¢§ﬁ.ﬂ,ﬁuﬂj F[[f:%ﬂ¥?ﬂﬁﬁ
M5BV y‘ HE RSO
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The IMS Simple Sequencing specification [IMS_SS] defines a method for representing the intended
sequencing behavior of an authored learning experience. In other words, the way learning technology

systems can sequence discrete learning activities in a consistent way.

SRl B EWFIE"JWZFI T BRI R IO - 35 R (single activity tree) ﬁaﬁ

U Jﬁ'ﬁ;ﬂﬁﬂj {5 (the information about the item session ) S5t it Hi 1 iy b

HE ] o BB SRR i i B RRRRIE AU SRS SRR AR O Elrﬁ

e T R - FH A W APISIF R ORI R E U L ST
B R SRR -

Integrating individual assessment items with learning activities into a single activity tree controlled by
simple sequencing rules suggests the need to map the information about the item session into the
appropriate simple sequencing concepts. A detailed discussion of how this mapping might be
implemented is beyond the scope of this document, though a number of experimental approaches are
currently being discussed within the community. Readers may wish to monitor the output of the [APIS]

project which is currently preparing more detailed recommendations.

B (RS R T PLR QTIZERETE f," iﬁéﬁﬁ?(activitytrees) F Iz ”L’F} EEIRE A (name
SCORE) fivsifi fAl #edkf-( outcome variable ) :55% B B0 = S5 ;h Fi (outcomeDeclaration )
Ufl TEE g% (normalMaximum attribute ) 3 By - :}ﬂjﬁm@ gL VE'P SFEtERE 4
SUE| - LR OF It RS oy B o5 Bk LA i [-1.0,1 0 V] - 1) a4 Y
ﬂ-’ﬁd%gﬁﬁ'h@°

To help facilitate easier integration of QTI items into activity trees authors are strongly encouraged to
define an outcome variable with the name SCORE to be of a numeric type and to provide a value for
the normalMaximum attribute of the outcomeDeclaration. Note particularly that scores will be
normalized to the range [-1.0,1.0] for use with sequencing rules so care will need to be taken when

designing items that generate scores with minimum obtainable values other than 0.

FﬁEL M- i organization 7t {4 7% [ AL ] o K ﬁ:&ﬁ@iﬂﬁ ffs > organization7t ]'fF%J:’%}IQTPJ
o firpooptitem o YILEARD AR B S ALQTIT fqﬁﬁ » KLt~ fi* Jorganization 7t [ [iY
i -

Simple sequencing makes use of the organization element within the content package. In order to treat
an assessment item as an activity a suitable cp:item element will need to be included in the
organization. As stated above, this is the only use of the organization element that this specification

recommends when packaging QTI content.
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@ EEHPVRL - BUEE T R AN imsgti_item_xmIv2p0{Er 1 S E ARE I FL (webcontent) - LFJF“[

SRR R R T A SRR PO R 8 ) SRR
o g E‘E‘Eiﬂﬁﬁﬁﬁ[m E;T , 4 F' %w}{ﬁj %‘@}g\g&ﬁfﬂﬁ#ﬁﬁ{kuﬁg 7}*4 U, rlﬁiﬁlr[
T~ B R SRR - 2,045 51 SlitemBody I /i [XHTMLIFUR YRR - Zir=Fiflgi &
ﬁ@fﬁ?]zﬁfj'%[' B) o

Note that assessment items have resource type imsqti_item_xmlv2p0 and not webcontent. This
indicates to the processing system that the resource is not suitable for handing directly to a
web-browser for presentation. Instead, web-based systems that support the use of assessment items
within activity trees must be capable of converting the assessment item into a suitable form for web
delivery, processing the responses and collecting and mapping the resulting item outcomes. The
version 2 data model for the itemBody profiles [ XHTML] making this transformation considerably

easier.

9.4CMI =Y §] L E] (CMI)
CMIEFR[FLE] [Cl\/”]%’uf HUT R RS TR s B P S A S g R (R
E' RUHV AR PO RS o =AY R TR T FL' (the contents of an item session )
TE#&TUCMI PRI ’rE'F*%n\E'ET{“ PO il o4 7 R ARYEE
The CMI datamodel [CMI] is designed to provide a mechanism for the communication of data created
at runtime, such as the outcomes of an assessment item, to a learning management system or other
runtime service. A detailed description of how to map the contents of an item session into this model is

beyond the scope of this specification.

RO H AT PR T BATEEFI R 555 TS ECMIT 2 S (R AT i
completionStatuszt g‘ﬁgrjﬁ_ﬁjﬁj[ygﬁ CESURBYY s LS T[] CMIER R 5 ﬁ o 3 H
F' ijﬂjwfﬁf; ) ﬁg PR A R T R Egﬁ?g&zﬁﬁlﬁﬂ HII (item's responseProcessing rules) f[1
SHSBHCE | i -

Item authors are encouraged to follow the best practice described in Simple Sequencing to help
facilitate interoperability through the CMI interface. A special predefined item variable
(completionStatus) is defined to ease integration with CMI-based systems. Authors are reminded that

adaptive items must maintain a value for this variable in the item's responseProcessing rules.

10.XML B 5
PSR R LRI T) XML B gy i

A document describing the way the data models have been bound to [ XML].

L1 T A 1 4]
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mﬁﬁﬁ@%ﬁfﬁﬁ@ﬁﬂNV%M@§3§$mwwvwﬁOFEM@ﬁww$
MUV QT Lite A3 Ty A o P B Y < ST [F E It R o [T
- RIFEOAT B R R LR WS

A document that describes conformance requirements and provides a data model for
the construction of QTI profiles including a predefined profile that replaces the QTI
Lite specification [QTI_LITE] released as part of version 1. This document is

currently unchanged but an updated version will be published with the final release

of the specification.

B 0l o - W E RO B R Bl % QTl-conformant =+ R I 3 i =
0 ] B R T D ‘ﬁ“fléﬁ o Jiﬁfqﬂﬁfﬁ%i@%%fl

In order to make meaningful statements about interoperability it is necessary to
consider the issue of QTI-conformant data and the associated issue of what a system

developer needs to do to ensure that their system conforms.

~@$%w%aﬁﬂgﬂw%ﬂwwwwnfw@wwﬁU%ﬁﬁ@wU%ﬁﬁ
% % Iﬂ{%‘“ﬂ % Ff’{ YpE e BT RE ifFl 1% P pu g > contentProfile =

bankProfile [ ]l ~ 7 & 2 4% ffl — |ﬁ 3 [N IRTRENTH l;@jﬁéﬁl_ﬁz ZFI Y P A

AL R AR T) P R o BT R 0 S
REFROEL RO WS DFEGEE L) ARG R 0
B LIMS 025 9] (IMS_AP) ] -

A system vendor or data publisher makes a conformance statement that can be used
by the community to compare the capabilities of their product with others. To
facilitate creation of conformance statements contentProfile and bankProfile classes
are defined that enable a rigorous approach to describing the extent to which the
item information and packaging models are supported. The same classes can of
course be used to describe a set of requirements. Used in this way they enable
smaller communities to express profiles of this specification. For information and
advice about setting up and running such communities, readers are referred to the
IMS Application Profile Guidelines Whitepaper [IMS_AP].

%ﬁ#ﬁﬁﬁﬁg’ﬁﬂﬁﬁﬂﬁﬁi%ﬁ i 7 o o B RN A ﬁzJE“"”ﬁ
ﬁ*Eﬁ iTn LA (= QTI-Lite 2.0 45 ( (& 5@ 1 #° [* FL)[ ® QTI-All 2.0 45
B u‘ﬁ“ U TR A ATE QTI2.045 5 ¢

fuﬂ

This specification defines two profiles that can be used as the basis for determining
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interoperability needs in the absence of any more specific profiling requirement.
These profiles are called QTI-Lite Version 2 (which applies only to content) and
QTI-AIll Version 2 and can be used to interpret statements such as "conforms to all
of QTI Version 2".

G P T R O E B R T B PR GO g Y
T QTI-AN 2.0 fF iy (1l " Fp Rl B3 9 B a7 =0 9F po g (% JL objectType
= imageType) « %o & (@ RLA = p0F ) ¥4 7 INE QTI-AIN 2.0 45 i % F1 =5 4t
(=8 QT Pl £ -

Communities that define their own profiles are strongly encouraged to ensure that
all objects conforming to their profile also conform to the QTI-All Version 2 profile
described in this document except with respect to additional media types (see
objectType and imageType). Profiles that allow (or even require) objects that do not

conform to QTI-AIll Version 2 should describe themselves as extensions of QTI.

11.1 ‘ifﬁ 14 2¥ 8] (Conforming Data)
A ST B T ) SRR O]+ PP R < TR
P A R [ ﬁlF'»JEAQTI Version 2 - 4 A IF“‘T S TR B -
This specification defines several types of data objects that may be exchanged between systems and

hence require defined levels of interoperability. For example, a set of item statistics may be described

as QTI Version 2 Conformant. This section explains what such conformance statements mean.

11.1.1 FE fF (Assessment Items)

=t (Assessment Items) =~ i £ ‘iff, XML Schema FJ‘ FITET AR ¥ R S
assessmentltem ¥ XML ¥ {f » & 5 SpFC &gt pu f“ I[Hﬁfﬂii/‘ R 5L E] B
i

Assessment Items must be XML documents that conform to the XML schema
for assessmentltem defined by this specification and to the additional content

constraints described in the information model.

11.1.2 FEfE = 5k (Item Packages)
EAl AR L 1]“ | IMS 7] FL & &E ( IMS Content Packaging )& ¥ » & &' & £ i
ﬂ%{ﬁ”ﬁf S P (Integration Guide) IV #f [ﬂjﬁTTﬁL Ut -

Item packages must conform to the IMS Content Packaging specification and
contain assessment items packaged in accordance with the requirements

described in the Integration Guide.
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11.1.3 F g F (Item Statistics)
B G (Item statistics) = 145 f] £ XML Schema i il f v 3% 1
usageData [ XML ¥ {f -

Item statistics must be XML documents that conform to the XML schema for

usageData defined by this specification.

11.1.4 [pl i % °F S (Response Processors)
il 8% % Fl 35 ( Response Processors) = i} ‘iff[ XML schema Fdr[ FlTEN A v
& 1 responseProcessing 7 XML ¥ [ &7 5 SRS EE 9 pU P F»“J s Elﬁiﬁ-‘[]ﬁ"
YR LB Y -

Response Processors must be XML documents that conform to the XML
schema for responseProcessing defined by this specification and to the

additional content constraints described in the information model.

11.2 1]“ S 1% F 5 (Conforming Systems)
= ﬁ#{ﬁﬂjfllﬂf’{éﬁ' 1ﬁj—rwﬁ€ Hie B ey Pt 1t Ay @ P o o R P e
BB a%guﬁ:j\ bl e jf‘iﬁ"[ "QTI Version 2 fivF ﬁ‘u\iﬁiﬁﬁﬁﬁ}ﬁf@ﬁ‘liﬁ oy
e TR TR <

In addition to defining conformance criteria for the data objects that are
exchanged between interoperable systems, this specification also describes
requirements on the way those systems interpret the information described by
those data objects. Systems that describe themselves as conforming to "QTI
Version 2" must make reference to an appropriate profile. The requirements on

each type of system are described below.

11.2.1 'A% = 5% (Publishing System)

= WA MY AR ELE T % F flrcutominteraction == customOperator [iY
I Hf 8 Oy ﬁ‘ﬁﬁﬁ I £ 34 (assessment items)ZE #ik 1 26 RE 2 AE Y E

A conformant publishing system is any system that can export conforming
assessment items packaged as item packages without requiring the use of the

extension elements customlnteraction and customOperator.
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11.2.2

A AR L) TR B T QT t‘fﬁ”’i‘_ l”“l*'?ﬂ“
(R TEAN R R ES G R U T A i A S ST R
R R LR R B s IHWEEFJ s LIV SE R s & ﬁg (it T 1 2
QTI ﬁil'ﬁ'ﬁ??c E,sj;fgﬁgl .

A publishing system may also publish content in a variety of other formats,
including some QTI-based formats that make use of the extension elements,
but it must be possible to separate this output or the modes of operation that
generate it. For example, a publishing system may contain a flag to turn off
the use of QTI extensions when publishing content and skip items from the

selected data set that would have required them.

Iﬁug_mﬁﬁg g ot~ i ""‘J RN R "Fﬁ’ﬁc?[éﬂpﬂcontentProfileo 1?2 o
=l Yk ﬁ”i_ BT gP T R R Elfi%ﬁﬂ* SIS T FQTFEI
A e R [N e RIS TRt P S (i S AR L SRS Al R
- Pl 2 R o TR - 1Y lQTl’g[Hl fvassessment items ' f< {77 7 57 )

choicelnteraction tiinteractionType = X contentProfile » F = | MLF““iF% i i
2EpE > 2R 18 19 TR AL (lﬂﬁ‘x (li il B 7 contentProfile g, FlT o Bl
LR IH) °

A publishing system should create a contentProfile that describes the range of content it can export.
The main purpose of such a profile is to describe the requirements for a system that needs to

import the data and does not imply that the publishing system exploits the full range of
functionality it describes. For example, a publishing system that exports only single response
multi-choice questions as conformant QTI assessment items would still add choicelnteraction as

an interactionType to its contentProfile even though this describes multiple-response multi-choice

questions too (these two question types being inseparable in the contentProfile).

?*rf} ] = % (Authoring Systems)

_ f[ﬁiijﬁﬁﬁfm* l[ﬁiiﬂgﬂ AR e N (B i I @ﬁ %EJ:’@E‘E,* I[:f@ﬁg%g
(R Y R S R T AL R BT R R

A conformant authoring system allows item authors to create new items, to edit existing items

imported from conforming item packages, and to export items into new or updated item packages.

;ﬂgi-mﬁd FL\“% F FF[ﬁ‘/?ﬂfﬁﬁjﬁ,tooINameE*“‘tooIVersmn B R (PRI R s i
T RRRER] o A ORISR AR 8 T S R O R

mﬁlﬁ}*ﬁjﬂij

(1) bodyElement [l Ifif &gt




CNS. XXXXXXXX — 106 —

(2) customlnteraction X[l 1fi~ -
(3) customOpterator Xf|Jf[1fi

ST 0 RSO » B I A 5! O -

Authoring systems must set or adjust the toolName and toolVersion appropriately when exporting
items (unless no changes have been made). When exporting items, all use of extensions must be
consistent with the conventions of the tool referred to by these attributes. The extension
mechanisms are:

The label attribute on bodyElement.

*The customInteraction class.

*The customOperator class.

Authoring systems should ignore information represented by the extension mechanisms when

importing an item that was created by an incompatible tool.

IR A B R i B AR R L RORRLRL R R
i oﬁ;ru;fa‘aiﬁig-rmﬁfrf%*7fuﬂ CAHBS I U= O R g 2 o

Authoring systems should also ensure that data that can be represented by the information model
defined by this specification is represented in that way. In other words, authoring systems should
not make use of the extension mechanisms to represent information that could have been

represented without them.

FRRE *WJF$ R T R T R R R
e G F e T R A W R (=
14 1 ’(ﬁéjj far R B fA‘ hotspotChoice: [ij ZF— il & Fi i RES Y R

BB R e ﬂ’ FFIfT A ¢ pY customlInteraction o
This requirement is made to ensure that authoring systems meet the reasonable expectations of

authors when exporting assessment items. For example, an author who creates a question

containing a simple choice represented by hotspots on a background image can reasonably expect

the exported data to contain a hotspotChoice and not a customlnteraction containing a proprietary

applet that implements the same functionality on a limited set of delivery engines.

N [Hwﬁ&ﬁfu RSSOy ﬁl e A | ﬁif{lj FJ" HiE o o T FJ: *gﬁﬁ
PRI RV G g

A system that uses an extension mechanism to represent data that can be represented directly in the
information model must not claim conformance for that part of the information model in its

conformance profile.
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Pepu o 1Y O e R

Note that a tool may combine the functions of authoring system and delivery engine, to allow
authors to try out their items, but it is not required to do so. Where a tool contains a conformant
authoring system and a delivery engine it should ensure that the delivery engine is also conformant

to prevent authors being misled.

F}%J Tqﬂa% j o~ contentProfilel] 2 QTI[| F&[’Eﬂi oo
An authoring system should create a contentProfile to describe the range of QTI content that it

supports.

11.2.3 | # = 5% (Item Bank Systems)
RE o AR RLEY T TR O B~ H B R RS %%iil’?ﬁ MR TS e
An item bank system is a tool for managing coIIections of items, their meta-data, and any

associated usage data.

~W?Hﬁugﬁfﬁwﬁﬂ%®ﬁ%*FH@%@?%&W%‘?%M
S Fﬁ EE?I—M FIN %nm@:;ﬂ [ assessmentltem [y F o f# Eﬁl (i
BN %E““ Mt A SR o 306 5 £ — IR o R PR B ol B R T I
e R NP Hrfnlrﬁlrﬁassessmentltem RS ] }H’ e HIZ'é
- @Eﬁiﬁfm o
A conformant item bank system allows item bank managers to import and export collections of

items from item packages. Item bank systems must not alter the items' assessmentltem data.

Though a given tool may combine the features of an item bank system with an authoring system,

to be a conformant item bank system it must still be capable of importing, managing, and

exporting collections of items without modification of the associated assessmentltem data.

ﬁ’?ﬁl —rqﬂﬁ’% % @+ bankProfile!] ﬁ 131“ ElVap=L EHEAE - 5T Py pugiE
}‘F'-*[ SRS & 5 if%'ﬁ"] frybojectbanks, assessment = results > 15 ﬁifﬂi p.h T =4S
H AR T R RS R e e P R R T
fiEa D? 741:5?5;#@?@‘[ IR EIRE IQTE'%?%EFF,J o '] K Fﬁ;ﬁ_bankProflle 2 Il RL F\'
A

An item bank system should create a bankProfile to describe the range of features that it supports.
Version 1 of this specification described an information model for objectbanks, assessments, and
results which have not been updated by this version but may be updated by future versions.
Therefore, the conformance of item bank systems with respect to the interoperability of item banks,

assessments, and results and the associated bankProfile class is subject to change.
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11.2.4

11.3.

E Y& d| B (Delivery Engines)

A [ R 7o P Y 0 R R L e P AR R L A I
é@@}:ﬁw%%%*°ﬁﬁ@%ﬁfﬁ FO e o S B AL B R
A WD o S A B A R AR R

A delivery engine is the component of a system that allows the user or candidate to interact with
an item, to assign values to response variables and to invoke response processing and provide
feedback as appropriate. A delivery engine may be part of a full-blown assessment system or it

may simply be a component of an authoring or editing system.

= [ Y O TR A 1 DOSEAR SP RIS gt « AR e s
TR e )5 PR PR AE R R b P PR -
A conformant delivery engine conforms to the requirements described in the information model
with respect to its behavior in delivering the items. For example, it must provide suitable controls
that operate in accordance with the requirements of each supported interaction and maintain the

data described by the item session.

ﬁ“ﬁ % {7 /1 (Conformance Profiles)

11.3.1 ﬁ‘}éﬂf‘ i Y& % 3% (Authoring and Delivery Systems)

Class : contentProfile

IR = SPCafd i b ~ PO (B ) o I PO o o0 A 2 R S R
iﬁjﬂ 43 (true) F[&j T2 (false) fuT] i FA R o ’5[“ L= [Frti?'j,p J:-L—-jxpﬂj: il @tu A,
ST o o AR 3 PR B

This class provides a framework for describing the capabilities or requirements of an authoring
system or delivery engine. Most of the elements of the profile are booleans that indicate whether
or not a specific feature is supported (true) or not supported (false). When being used in the
context of expressing requirements the values correspond to required or optional respectively.

This profile class does not support exclusion of features.

Contains : composite boolean [1]
AR, R AR -

Whether or not the system supports composite items.

Contains : adaptive boolean [1]
AR IR -

Whether or not the system supports adaptive items.

Contains : timeDependent boolean [1]
ARRL I B R M -

Whether or not the system supports time dependent items.
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Contains : templates boolean [1]
FRRRLY VISR IS -

Whether or not the system supports item templates.

Contains : textElements boolean [1]

FARRLN L AEXHTMLY 5% o LR £ SXHTMUS (A2 ARl R i & 1 i -
Whether or not the system supports the XHTML text elements. A profile that supports any of the
other XHTML element groups should support this one too.

Contains : listElements boolean [1]
FRRL L FEXHTMLG R [ -
Whether or not the system supports the XHTML list elements.

Contains : objectElements boolean [1]
%ﬁ&&ﬂ?\,@%‘XHTML%%ﬁ E

Whether or not the system supports the XHTML object elements.

Contains : objectType mimeType [*]
P RSO PRk, RIEIIIFREGL ) o B0 image/jpeg - audio/aiff, < e
For systems that support the object element, a list of the types of object supported. For example:

image/jpeg, audio/aiff, etc.

Contains : presentationElements boolean [1]
—F?ﬁﬂ?, TEEXHTML /1 n‘%ﬁm E3

Whether or not the system supports the XHTML presentation elements.

Contains : tableElements boolean [1]
%ﬁ%ﬂ?\,i%XHTML%ﬁ B

Whether or not the system supports the XHTML table elements.

Contains : imageElement boolean [1]
FRERL L FEXHTMLEGRY (% [ F -
Whether or not the system supports the XHTML image element.

Contains : imageType mimeType [*]
ST AERY o PR Sk, RN R £ - B0 image/png  ~ image/jpeg, <"
For systems that support the image element, a list of the types of images supported. For example:

image/png, image/jpeg, etc.
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Contains : hypertextElement boolean [1]
;%ﬁﬂ_g]é} %XHTML%@ ST EE
Whether or not the system supports the XHTML hypertext element.

Contains : mathElement boolean [1]
—Fﬁﬁﬂ_‘r‘,‘vb FEMathML <math>7 {7 -

Whether or not the system supports the MathML <math> element.

Contains : mathVariable boolean [1]
—F?ﬁﬂ?, LAY RS E T PR MathML #3500
Whether or not the system support the expansion of template variable names in MathML

expressions.

Contains : feedbackIntegrated boolean [1]
;%ﬁﬂ?&%gﬁjﬁ [pi's - 5191 - feedbackBlockZgiH]f -

Whether or not the system supports integrated feedback, i.e., the feedbackBlock class.

Contains : feedbackModal boolean [1]
%%ﬁﬂ?\,@#fg@ﬁ&[{ﬂﬁ;ﬁ, 4[], modalFeedback ] -
Whether or not the system supports modal feedback, i.e., the modalFeedback class.
Contains : rubric boolean [1]
FRRL M AERTREE L, AlrubricBlock ] -

Whether or not the system supports rubric blocks, i.e., the rubricBlock class.

Contains : printedVariables boolean [1]

Ea LF %o F P printedVariable 7 o 13 HL B ST s;im':m;r A T R
ﬁ:ujj ] {454- R

Whether or not the system has core support for the printedVariable element. Note that support for

the r conversion type specifier is controlled separately rounding.

Contains : interactionType [*]

LR EhpvRIE] lﬁ”ﬁ%t‘ﬁ" E[J}_F f#ﬁf EAFPRSERY £19 ~ custominteractionfiy iyt = fi
PV« U7 DR O T R -

The supported interaction type(s). The vocabulary is comprised of the names, as defined in the
information model, of the leaf classes derived from interaction with the exception of

customlInteraction. See below for interaction-specific conformance notes.

Contains : responseRules boolean [1]
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AL ,idxjﬁ%mlfg%ﬁf[ PR %’;‘—LEQ/?‘EEJ Aok 5 S R = T A
:?5"5’\7 FRIGIET < 3= b #2FequalroundedFipatternmatchi FT AL FIf - filh|= fit
P (rounding) FLIT-41% - = (regexp) -
Whether or not the system supports response rules in response processing. Systems that set this to
true are assumed to be able to process arbitrary templates so need not list these individually. Note
that support for the equalRounded and patternMatch operators is optional, see rounding and

regexp respectively.

Contains : rpTemplate uri [*]
R SRS R SR D4R -

For systems that only support response processing templates, a list of the templates supported.

Contains : rounding boolean [1]
—rnﬁi < 2% rounding ¥ fEprintVariable » [I[F =L 48 1 EEE] o
Whether or not the system supports advanced rounding: if printedVariables is supported then the r

conversion type specifier is also supported.

Contains : regexp boolean [1]
—?ﬂﬁﬂ_?ﬁlx%~ S s 5 ¥ KitextEntryInteractiongibextended Textlnteractio » [l 4 2
patternMask Bf{% 5 ¥, ¥ fresponseRule > [[|* 3 $£patternMatchi&i g1 1]“

Whether or not the system supports regular expression matching: if the textEntrylnteraction or
extendedTextInteraction then the patternMask attribute is also supported; if responseRules is

supported then the patternMatch operator is also supported.

Contains : metadataProfile [1]
BHCE TJ PRI % RUpL TR RPYR] -

The parameters concerning the range of meta-data supported are described by a separate class.

Class : metadataProfile
ﬁ'%%i’fﬁlﬂﬂ(Associated classes) :

bankProfile, contentProfile

Contains : imsmd boolean [1]

FURER RRTRIN B BRRER A -
The system supports meta-data described by and bound according to the IMS meta-data
specification [IMS_MD_Binding].

Contains : lomMetadata boolean [1]
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AR FEEERT [LOM] A% S T‘@%kﬁwxmlﬁ VR
The system supports meta-data described by [LOM] and bound according to the associated XML
binding.

Contains : imsqtimd boolean [1]

R R E R R A o AL gtiMetadatal LA T AT E R Y
Bl P B

The system supports meta-data described by and bound according to the gtiMetadata class defined

in the associated Meta-data and Usage Data.

*f{uﬁiriﬁﬂ* FURC T EPRBEL 12 - 0 e [WE RESERTA  R
interactionType #[! 1#[! {liichoicelnteraction FI\JETEW%T}’[% s MRN% Jt[ el J@ZF”,UH o

11.3.1.1 = @ &7 M f & [% 48 = (Interaction-Specific Conformance Notes)

Most of the simple interactions can be supported in isolation. For example, it is possible to
define a meaningful profile with the a single value of choicelnteraction for interactionType

and no other conforming features.

?Jﬁf}éh@ﬁjﬁﬁ;lXHTMLﬂﬁl@ PRV = fR LB P i 7 ‘FJ.I"HI‘[U FlelEg
= RN OBEAE o f ST A FA"A i~ $2 5 pl1— FERIE|VinteractionType » + 1 F = [+
[FOXHTMLELELEER [ bhse » GRESIPTE I« Agigi i =2

Some interaction types require the use of XHTML-based elements that are subject to their
own flag in the profile. A profile that contains an interactionType indicating support for one
of these types must also set the flags for any required XHTML-based element to be valid.

These requirements are listed below.

gapMatchlInteraction EEF;ltextElements Y Z 3% 2 gapMatchinteraction! | &

objectElements » H#[Id- iy /7 FJ [rg*jt%lﬁq,jﬁg SR [ﬁ[[%\l

obectTypes fi’gaplmhg @5' o — {3 #2gapMatchlinteraction f!
T3 E] [ [R:ObjectType {77k » [l 7% §£Gaplmg -

Requwes textElements. If a system supports gapMatchlnteraction

and objectElements then it must support use of gaplmg with any

image objectTypes in the profile. A system that supports

gapMatchlinteraction but no image objectTypes does not support

gapimg.

inlineChoicelnteraction, *FﬁTgltectElemets
textEntrylInteraction, hotTextInteraction,  Require textElements.

endAttemptinteraction
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hotspotinteraction, selectPointInteraction, ﬁ;T%lobjectElemets IR [’[ﬁfﬁ"sf,’ﬁfJobjectType o
graphicOrderlInteraction, Require objectElements and at least one suitable objectType.
graphicAssociatelnteraction,
graphicGapMatchinteraction,
positionObjectinteraction,

drawinglnteraction

11.3.2 [ i = 5% (Item Bank Systems)
Class : bankProfile
T2 I HRL 7 = e B T T R R T H“t‘f’}Tﬁ* o WENE - WL FﬁfﬁﬂE'%ﬁ
A3 0] R 2] ﬁ R == i “ v contentProfile ] -
This class provides a framework for describing the capabilities or requirements of an item bank
system. It has a similar dual use for specifying capabilities and requirements as the contentProfile

class.

ﬁ%ié R Ry o R RS S I FL WA b 7 TR RE R f”i S e SR &
B B9 RL YA PR ORI R ORI E A R @@Mwﬁﬂéﬁo

Note that item bank systems must be able to import and export items from content packages and
must be able to operate in a mode whereby all imported usage data and meta-data from a
vocabulary or scheme to which conformance is claimed can be exported again with the same set

of items.

Contains : usageDataVocabulary uri [*]

R~ W E & () Bt & J R e =% - Ma P
Fj 50 O BB (T b AU R ) R A 4R

The URI of a vocabulary file (or files) describing the vocabulary of supported usage data.
Reference to a vocabulary indicates that a system supports usage-data files packaged according to

the method described in Integration Guide.

Contains : metadataProfile [1]

fF-*, DU 2 = = T R & AV S FEEE contentProfile i ffl B fY A [ﬁJ o
The flags describing the range of meta-data supported are the same as those used in the

contentProfile.

11.3.3 QT ji5 (QTI-Lite)
QT I-LitefLI'] & 2y 7 et 5] 5 QT AR AE L] 2 LRI 1~ 15 o= {ORY AR
[ A Tiifﬂ‘éﬁ ) “JB“HLT WA - QTI-Lite T 4 8 E)
%ﬂﬁﬁwﬁﬁ’m e ﬁ”ﬁ“°*ﬁﬁﬁ~@?Qﬂ¢mﬁ$“
FRVERE > Eﬁr‘“ﬁ,* i’iJ/QTI AlL T fi 35 S 2

= =
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QTI-Lite is presented as the entry-level profile to the full QTI specification and only concerns
content, its creation, modification, and delivery. In other words, it does not concern item bank
systems. QTI-Lite does not support all of the features of the full specification but it is a proper
profile, in other words an assessment item that conforms to the QTI-Lite profile also conforms to
the default "QTI-All" profile defined below.

QTI FEIS I /7 3 (QTI-Lite Profile Definition)
ﬁ“ﬁ 1% (conformance)/ imsgti_lite_profile.xml

QTI-Lite==QTI-all i iy /i = EI7 [ﬁjﬂﬁﬂ g

(1) B pE - W2 f -

(2) QTI-Lite ¥ 42popea— = @R RLchoicelnteraction » <™ [ AT HLZ HREO =] - e
S IEFIEN - (R CRLES Py S (1) % s B ) 20 214 20 S el -
IS R R (RS 2 G ER]) -

(3) ffUH st = AR RTHIR R (kl fWhh " 2 el SR ERE)

(4) VAR I -

(5) S GATEIERHAR 2 L) <

(6) LIEWTIFT  [IONE R - AR RLL SR ER i -

The key differences between the QTI-Lite and the QTI-All profile are:

1. Only one interaction per item.

2. The only interaction type to be supported by QTI-Lite is the choicelnteraction, suitable for
use with simple multi-choice questions like one choice from many (e.g., "Yes/No",
"True/false” and "Likert scale™) and also with multiple response questions like one or more
choice from many (e.g., select all that apply).

3. Simple response processing using the Match Correct template enabling only a single right
answer (or an exact matching group for multiple response).

4. No support for integrated feedback.

5. Limited image types and structural formatting.

6.  No support for advanced features like adaptive items, templates or time based scoring.

%i}ﬁl ) %P'[F[“EFF iR E ] > B QTI-lite 1§57~ ASP gy pl il po i ﬁﬁf" S [Hl
A1 IJ[H.ﬁ“[J F H RLSPMap Response # {70 $EHL T RGOS HBEF PUED
y o

Note that the inclusion of multiple-response questions represents an expansion of the scope of
QTI-Lite since version 1 of this specification but that the restrictions on response processing, in

particular the lack of support for the Map Response template, should not present a significant

burden to implementors.
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11.3.4 QTI 5 %45 (QTI All)
- [FHUSE QT Version 2 fYEEOL A 0 B - WK 2 0 ) A
EEP P RRRE -
The content profile that describes conformance to the full QTI Version 2 specification includes a

complete list of features and a minimal set of media types.

QTlI %’%[‘J’Fﬁﬁﬁﬁ 5 (QTI-All Content Profile Definition )
http://www.imsglobal.org/question/gtiv2plpd2/conformance/imsgticontent_all profile.xml

QT FEANEVR i /7 55 (QTI-All Bank Profile Definition )
http://www.imsglobal.org/question/qtiv2plpd2/conformance/imsqtibank_all profile.xml



http://www.imsglobal.org/question/qtiv2p1pd2/conformance/imsqtibank_all_profile.xml
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1. Scope
The IMS Question & Test Interoperability (QTI) specification describes a data
model for the representation of question (assessmentltem) and test (assessmentTest)
data and their corresponding results reports. Therefore, the specification enables the
exchange of this item, test, and results data between authoring tools, item banks,
test constructional tools, learning systems, and assessment delivery systems. The
data model is described abstractly, using [UML] to facilitate binding to a wide range
of data-modeling tools and programming languages, however, for interchange
between systems a binding is provided to the industry standard eXtensible Markup
Language [XML] and use of this binding is strongly recommended. The IMS QTI
specification has been designed to support both interoperability and innovation
through the provision of well-defined extension points. These extension points can
be used to wrap specialized or proprietary data in ways that allows it to be used

alongside items that can be represented directly.

The IMS QTI work specifically relates to content providers (that is, question and
test authors and publishers), developers of authoring and content management tools,
assessment delivery systems, and learning systems. The data model for representing
question-based content is suitable for targeting users in learning, education, and

training across all age ranges and national contexts.

2. Specification Use Cases
QTI is designed to facilitate interoperability between a number of systems that are
described here in relation to the actors that use them. Specifically, QTI is designed
to:
Provide a well documented content format for storing and exchanging items
independent of the authoring tool used to create them.
Support the deployment of item banks across a wide range of learning and
assessment delivery systems.
Provide a well documented content format for storing and exchanging tests
independent of the test construction tool used to create them.
Support the deployment of items, item banks, and tests from diverse sources in a
single learning or assessment delivery system.
Provide systems with the ability to report test results in a consistent manner.

Figure 2.1 The Role of Assessment Tests and Assessment Items.
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3. Terms and definitions
3.1 authoringTool : A system used by an author for creating or modifying an
assessment item.

3.2 itemBank : A system for collecting and managing collections of assessment items.
3.3 testConstructionTool : A system for assembling tests from individual items.

3.4 assessmentDeliverySystem
A system for managing the delivery of assessments to candidates. The system
contains a delivery engine for delivering the items to the candidates and scores

the responses automatically (where applicable) or by distributing them to scorers.

3.5 learningSystem
A system that enables or directs learners in learning activities, possibly
coordinated with a tutor. For the purposes of this specification a learner exposed
to an assessment item as part of an interaction with a learning system (i.e.,
through formative assessment) is still described as a candidate as no formal
distinction between formative and summative assessment is made. A learning
system is also considered to contain a delivery engine though the administration

and security model is likely to be very different from that employed by an
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assessmentDeliverySystem.

3.6 Author
The author of an assessment item. In simple situations an item may have a single
author, in more complex situations an item may go through a creation and quality
control process involving many people. In this specification we identify all of
these people with the role of author. An author is concerned with the content of an
item, which distinguishes them from the role of an itemBankManager. An author
interacts with an item through an authoringTool.

3.7 itemBankManager
An actor with responsibility for managing a collection of assessment items with an
itemBank.

3.8 testConstructor
The role of test constructor is to create tests (test forms) from individual items.
The items are typically drawn from an item bank.

3.9 Proctor
A person charged with overseeing the delivery of an assessment. Often referred to
as an invigilator. For the purposes of this specification a proctor is anyone (other
than the candidate) who is involved in the delivery process but who does not have
a role in assessing the candidate's responses.

3.10 Scorer
A person or external system responsible for assessing the candidate's responses
during assessment delivery. Scorers are optional, for example, many assessment
items can be scored automatically using response processing rules defined in the
item itself.

3.11 Tutor
Someone involved in managing, directing, or supporting the learning process for
a learner but who is not subject to (the same) assessment.

3.12 Candidate :

The person being assessed by an assessment test or assessment item.
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http://www.w3.0rg/TR/2001/REC-xmlschema-2-20010502/

. Implementation Guide

A document that takes you through the data models by example. The best starting

point for readers who are new to QTI and want to get an idea of what it can do.

Some of the examples are illustrated by screen shots. All screen shots are taken from

a single delivery engine [SMITH] developed during the public draft review period of
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this specification. They are designed to illustrate how a system might implement the
specification and are not designed to be prescriptive. Other types of rendering are

equally valid.

5.1 Items
The main purpose of the QTI specification is to define an information model and
associated binding that can be used to represent and exchange assessment items.
For the purposes of QTI, an item is a set of interactions (possibly empty)
collected together with any supporting material and an optional set of rules for

converting the candidate's response(s) into assessment outcomes.

5.1.1 How Big is an Item?
The above definition covers a wide array of possibilities. At one extreme a
simple one line question with a response box for entering an answer is clearly
an item but at the other, an entire test comprising instructions, stimulus
material and a large number of associated questions also satisfies the definition.
In the first case, QTI is an appropriate specification to use for representing the

information, in the second case it isn't.

To help determine whether or not a piece of assessment content that comprises
multiple interactions should be represented as a single assessmentltem (known
as a composite item in QTI) the strength of the relationship between the
interactions should be examined. If they can stand alone then they may best be
implemented as separate items, perhaps sharing a piece of stimulus material like
a picture or a passage of text included as an object. If several interactions are
closely related then they may belong in a composite item, but always consider
the question of how easy it is for the candidate to keep track of the state of the
item when it contains multiple related interactions. If the question requires the
user to scroll a window on their computer screen just to see all the interactions
then the item may be better re-written as several smaller related items. Consider
also the difficulty faced by a user interacting with the item through a
screen-reader, an item with many possible of points of interaction may be

overwhelming in such an interface.

5.1.2 Simple Items
Simple items are items that contain just one point of interaction, for example a
simple multi-choice or multi-response question. This section describes a set of
examples illustrating simple items, one for each of the interaction types

supported by the specification.
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Unattended Luggage

http://www.imsglobal.org/question/gtiv2plpd2/examples/items/choice.xml

Figure 5.1 Unattended Luggage (Illustration).

UNATTENDED LUGGAGE

Look at the text in the picture.

NEVER LEAVE
LUGGAGE
UNATTENDED

What does it say?
You must stay with yvour luggage at all times. [~
‘Do not let someone else look after your luggage.

Remember your luggage when you leave. -

This example illustrates the choicelnteraction being used to obtain a single

response from the candidate.

Notice that the candidate's response is declared at the top of the item to be a
single identifier and that the values this identifier can take are the values of the
corresponding identifier attributes on the individual simpleChoices. The correct
answer is included in the declaration of the response. In simple examples like
this one there is just one response variable and one interaction but notice that
the interaction must still be bound to the response declaration using the

responseldentifier attribute of choicelnteraction.

The item is scored using one of the standard response processing templates,
Match Correct.

Unattended Luggage (with fixed choice)
http://www.imsglobal.org/question/qtiv2plpd2/examples/items/choice fixed.xm
|

This example is a variation on the previous example and illustrates the use of

the fixed attribute to fix the location of one of the options in the item.

Unattended Luggage (DTD)

http://www.imsglobal.org/question/gtiv2plpd2/examples/items/choice doctype.
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xml

This example is identical to Unattended Luggage except that it illustrates the
use of the DTD binding instead of the XSD. The XSD form is preferred and the

alternative binding method using the DTD is illustrated for this example only.

Composition of Water

http://www.imsglobal.org/question/gtiv2plpd2/examples/items/choice multiple.

xml

Figure 5.2 Composition of Water (lllustration).

COMPOSITION OF WATER

| Which of the following elements are used to form water?
- Caﬂ.ﬁn | & |
Oxygen v
Hydrogen v
Chlorine
Helium
Nitrogen ' -

This example illustrates the choicelnteraction being used to obtain multiple

responses from the candidate.

Notice that the candidate's response is declared to have multiple cardinality and
the correct value is therefore composed of more than one value. This example
could have been scored in the same way as the previous one, with 1 mark being
given for correctly identifying the two correct elements (and only the two
correct elements) and 0 marks given otherwise; however, a method that gives
partial credit has been adopted instead through the use of the standard response
processing template Map Response. This template uses the RESPONSE's
mapping to sum the values assigned to the individual choices. As a result,
identifying the correct two choices (only) scores 2 points. Notice that selecting
a third (incorrect) choice reduces the score by 2 (with the exception of Chlorine)
resulting in 0 as unmapped keys are mapped to the defaultValue. To prevent an
overall negative score bounds are specified too. The penalty for selecting

Chlorine is less, perhaps to reflect its role as a common water additive.

Also note that SCORE needs to be set to float because of the use of the

map_response template which returns a float.
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Chocolate Milk

http://www.imsglobal.org/question/gtiv2plpd2/examples/items/choice multiple

chocolade.xml

This example illustrates the choicelnteraction being used to obtain multiple

responses from the candidate with two correct sets of responses.

Grand Prix of Bahrain

http://www.imsglobal.org/question/gtiv2plpd2/examples/items/order.xml

Figure 5.3 Grand Prix of Bahrain (lllustration).

GHAND PRIX OF BAHRAIN
Thtl'ﬂlowtlgrldrivmMmmmhm%nvﬂﬂmﬂ&ﬁhﬂﬂm. Can you rearrange them into the correct

Rubens Barrichello Jenson Button Michael Schumacher

This example illustrates the orderinteraction. The candidate's response is
declared to have ordered and the correct value is therefore composed of an
ordered list of value. The shuffle attribute tells the delivery engine to shuffle
the order of the choices before displaying them to the candidate. Note that the
fixed attribute is used to ensure that the initially presented order is never the
correct answer. The question uses the standard response processing template

Match Correct to score 1 for a completely correct answer and 0 otherwise.

Shakespearian Rivals

http://www.imsglobal.org/question/gtiv2plpd2/examples/items/associate.xml

Figure 5.4 Shakespearian Rivals (Illustration).
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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——

This example illustrates the associatelnteraction. The candidate's response is
declared to have pair because the task involves pairing up the choices. The
maxAssociations attribute on associatelnteraction controls the maximum number
of pairings the candidate is allowed to make overall. Individually, each choice
has a matchMax attribute that controls how many pairings it can be part of. The
number of associations that can be made in an associatelnteraction is therefore
constrained by two methods—in this case they have the same overall effect but

this needn't be the case.

The associations created by the candidate are not directed, the pair base-type is
an undirected pair so when comparing responses "A P" would be treated as a
match for "P A"—the distinction has no meaning to the interaction even though
the physical process used by the candidate might be directional, for example,

drawing a line between the choices.

Characters and Plays

http://www.imsglobal.org/question/qgtiv2plpd2/examples/items/match.xml

Figure 5.5 Characters and Plays (Illustration).
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CHARACTERS AND PLAYS
Match the following characters to the The . Romeo and = A Midsummer-Night's
Shakespeare play they appeared in: ~ Tempest | Juliet Diream
Prospero - 2 : ‘& | {
Capulet - - o | -
Demetrins - i & -
Lysander r- , -

This example illustrates the matchlinteraction. This time the candidate's
response is declared to have directedPair because the task involves pairing up
choices from a source set into a target set. In this case characters from plays
with the names of the plays from which they are drawn. Notice that matchMax
on the characters is one because each character can be in only one play (in fact,
Shakespeare often reused character names but we digress) but it is four on the
plays because each play could contain all the characters. For example,
Demetrius and Lysander were both in A Midsummer-Night's Dream, so in the
correct response that play has two associations. In the mapping used for
response processing these two associations have been awarded only a half a
mark each.

Richard 11l (Take 1)

http://www.imsglobal.org/question/qtiv2plpd2/examples/items/gap _match.xml

Figure 5.6 Richard Il (Illustration 1).

RICHARD III (TAKE 1)
Identifly the missing words in this famous quotation from Shakespeare's Richard IT1.

Now is the !":'f'ff = of our discontent
Made glorious Word 2 by this sun of York;
And all the clouds that lour'd upon our house
In the deep bosom of the ocean buried.

Use the table below to select the missing words.

; winter ! spring | summer autumn
| Word 1 - | g y "
I Word 2 o | r [ : r

This example illustrates the gapMatchlinteraction. This interaction is similar to
matchlinteraction except that the choices in the second set are gaps in a given
passage of text and the task involves selecting choices from the first set and

using them to fill the gaps. The same attributes are involved in controlling
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which, and how many, pairings are allowed though there is no matchMax for the
gaps because they can only ever have one associated choice. The scoring is

again done with a mapping.

Richard Il (Take 2)

http://www.imsglobal.org/question/gtiv2plpd2/examples/items/inline_choice.xm
|

Figure 5.7 Richard Il (Illustration 2).

RICHARD III (TAKE 2)

Identify the missing word in this famous quotation from Shakespeare's Richard TI1.

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.
The Richard Ill (Take 1) example above demonstrated the use of filling gaps
from a shared stock of choices. In cases where you only have one gap, or where
you have multiple gaps that are to be filled independently, each from its own

list of choices, then you use an inlineChoice interaction.

Richard Il (Take 3)

http://www.imsglobal.org/guestion/qgtiv2plpd2/examples/items/text entry.xml

Figure 5.8 Richard Il (Illustration 3).

RICHARD III (TAKE 3)

Identify the missing word in this famous quotation from Shakespeare's Richard I11.

Now is the winter of our discontent :
Made glorious summer by this sun of [‘-’urk H
And all the clouds that lour'd upon our house
In the deep bosom of the ocean buried.

The third, and final method of filling gaps is to use an textEntrylnteraction
which requires the candidate to construct their own response, typically by
typing it in. Notice that a guide to the amount of text to be entered is given in
the expectedLength attribute—though candidates should be allowed to enter

more if desired.

The scoring for this item could have just matched the correct response but

actually uses a mapping to enable partial credit for york (spelled without a
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capital letter). When mapping strings the mapping always takes place case
sensitively. This example also illustrates the use of the mapping when the

response only has single cardinality.

Writing a Postcard
http://www.imsglobal.org/question/gtiv2plpd2/examples/items/extended text.x

ml

Figure 5.9 Writing a Postcard (Illustration).

WRITING A POSTCARD

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

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

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

If an extended response is required from the candidate then the
extendedTextInteraction is appropriate. Notice that this example does not
contain a responseProcessing section because the scoring of extended text

responses is beyond the scope of this specification.

Olympic Games

http://www.imsglobal.org/question/gtiv2plpd2/examples/items/hottext.xml

Figure 5.10 Olympic Games (lllustration).
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IDENTIFYING SENTENCE ERRORS

Select the error in the following passage of text {or No Error if there is none).

Sponsors of the Olympic Games _ who bought advertising time on United States
welevision [ includes | at least a dozen international firms | whose names are
familiar to American consumers. ) No error.

This example illustrates the hottextinteraction. This interaction presents a
passage of text with some hot words/phrases highlighted and selectable by the
candidate. It differs from the choicelnteraction in that the choices have to be
presented in the context of the surrounding text.

UK Airports

http://www.imsglobal.org/question/qtiv2plpd2/examples/items/hotspot.xml

Figure 5.11 UK Airports in Unanswered State (Illustration).

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?

Figure 5.12 UK Airports in Answered State (Illustration).
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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?

This example illustrates the hotspotinteraction. This is very similar to the
hottextInteraction except that instead of having to select hot areas embedded in

a passage of text the candidate has to select hotspots of a graphical image.

Note that the response is of type identifier and that each individual

hotspotChoice associates an identifier with an area of the image.

Where is Edinburgh?

http://www.imsglobal.org/question/qtiv2plpd2/examples/items/select point.xml

Figure 5.13 Where is Edinburgh? (lllustration).
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WHERE IS EDINBURGH?
Murk Edinburgh on this map of the United Kingdom.

This example illustrates the selectPointinteraction. The RESPONSE is declared
to be a single point that records the coordinates of the point on the map marked
by the candidate. The correctResponse is given in the declaration too, however,
for this type of question it is clearly unreasonable to expect the candidate to
click exactly on the correct point and there would be too many values to build a
workable mapping. To get around this problem an areaMapping is used instead,
this allows one or more areas of the coordinate space to be mapped to a numeric
value (for scoring). In this example, just one area is defined: a circle with
radius 8 pixels centered on the correct (optimal) response. The standard
response processing template Map Response Point is used to set the score using

the areaMapping.

Flying Home

http://www.imsglobal.org/question/gtiv2plpd2/examples/items/graphic_order.x

ml

Figure 5.14 Flying Home (lllustration).
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FLYING HOME
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This example illustrates the graphicOrderlnteraction. The task is similar to
Grand Prix of Bahrain except that the choices are presented as hotspots on a
graphic image.

Low-cost Flying

http://www.imsglobal.org/question/qtiv2plpd2/examples/items/graphic_associat
e.xml

Figure 5.15 Low-cost Flying Unanswered State (lllustration).
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Figure 5.16 Low-cost Flying Answered State (Illustration).

This example illustrates the graphicAssociatelnteraction. The task is similar to
Shakespearian Rivals except that the choices are presented as hotspots on a
graphic image. Notice that matchMax is set to three for each of the hotspots

allowing the candidate to associate each hotspot up to three times (in other
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words, with all the other hotspots if desired).

Airport Tags

http://www.imsglobal.org/question/qtiv2plpd2/examples/items/graphic_gap_ mat

ch.xml

Figure 5.17 Airport Tags (Illustration).

AIRPORT TAGS

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

Some of the labels on the following diagram
three-letter codes for the unlabelled airports

B missing: m_-,rnru identify the correct

This example illustrates the graphicGapMatchlnteraction. The task is similar to

Richard Ill (Take 1) except that the first set of choices are images and the

second set are gaps within a larger background image.

In graphical system that

supports dragging this would typically be implemented using drag and drop.

Airport Locations

http://www.imsglobal.org/question/gtiv2plpd2/examples/items/position object.

xml

Figure 5.18 Airport Locations (lllustration).
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AIRPORT LOCATIONS

‘When flying into the UK, you may well find yourself landing at Edinburgh, Manchester or
London Heathrow; but where are these aimports actually located?
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This example illustrates the positionObjectinteraction. It has a lot in common
with Where is Edinburgh? except that the 'point' is selected by positioning a
given object on the image (the stage). Notice that the stage is specified outside
of the interaction. This allows a single stage to be shared amongst multiple

position object interactions.

Jedi Knights

http://www.imsglobal.org/question/qtiv2plpd2/examples/items/slider.xml

Figure 5.19 Jedi Knights (lllustration).

JEDI KNIGHTS

Much to the dismay of Star Wars fans, the 2001 UK national census dlassified people who
identified themselves as Jedi Krights as having no religion. In fact, the Jedi accounted for

more than 4% of this group!
In total, what percentage of the UK population do you think were eventually classifed as
having no religion?
B a4

18

This example illustrates the sliderinteraction. It is used in this example to
obtain a percentage estimate. The interaction is bound to an integer response

which can then be scored using the standard Map Response response processor.
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La casa di Giovanni

http://www.imsglobal.org/question/gtiv2plpd2/examples/items/drawing.xml

This example illustrates the drawinglnteraction. Notice that the RESPONSE is
declared to be of type file. The drawing takes place on a required pre-supplied
canvas, in the form of an existing image, which is also used to determine the

appropriate size, resolution and image type for the candidate's response.

The Chocolate Factory (Take 1)

http://www.imsglobal.org/question/gtiv2plpd2/examples/items/upload.xml

This example illustrates the uploadinteraction. The RESPONSE is again
declared to be of type file. The candidate is provided with a mechanism to
upload their own spreadsheet in response to the task, response processing for

file-based questions is out of scope of this specification.

5.1.3 Composite Items
Composite items are items that contain more than one point of interaction.
Composite items may contain multiple instances of the same type of interaction

or have a mixture of interaction types.

The Chocolate Factory (Take 2)

http://www.imsglobal.org/question/qtiv2plpd2/examples/items/upload composit

e.xml

This example extends The Chocolate Factory (Take 1) with an additional text

response field that can be marked objectively.

5.1.4 Response Processing
So far, all the examples have been scored using one of the standard response
processing templates, or have not been suitable for objective scoring. For
simple scenarios, use of the response processing templates is encourage as they
improve interoperability between systems that only cater for a limited number

of fixed scoring methods.

Many items, particularly those involving feedback, will require the use of the
more general response processing model defined by this specification. The
standard templates are themselves defined using this more general response

processing language.
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Grand Prix of Bahrain (Partial Scoring)

http://www.imsglobal.org/question/gtiv2plpd2/examples/items/order _partial sc

oring.xml

This example extends Grand Prix of Bahrain to include partial scoring. With
three drivers to place on the podium there are 6 possible responses that the
candidate can make, only one of which is correct. Previously, the correct
answer scored 1 and all other responses scored 0. Now, the correct answer
scores 2. Correctly placing Michael Schumacher first scores 1 if the other two
drivers have been muddled up. Placing Barichello or Button first scores 0 (all

other combinations).

Response processing consists of a sequence of rules that are carried out, in
order, by the response processor. A responseCondition rule is a special type of
rule which contains sub-sequences of rules divided into responself,
responseElself and responseElse sections. The response processor evaluates the
expressions in the responself and responseElself elements to determine which
sub-sequence to follow. In this example, the responself section is followed only
if the variable with identifier RESPONSE matches the correct response declared
for it. The responseElself section is followed if RESPONSE matches the
response explicitly given (which places the correct driver 1st but confuses the
other two). Finally, the responseElse section is followed if neither of the
previous two apply. The responseElse section has no corresponding expression
of course. The setOutcomeValue element is just a responseRule that tells the
processor to set the value of the specified outcomevariable to the value of the

expression it contains.

The wvariable, correct, and baseValue elements are examples of simple
expressions. In other words, expression that are indivisible. In contrast, the
match and ordered elements are examples of operators. Operators are
expressions that combine other expressions to form new values. For example,
match is used to form a boolean depending on whether or not two expressions

have matching values.

5.1.5 Feedback
Feedback consists of material presented to the candidate conditionally based on
the result of responseProcessing. In other words, feedback is controlled by the
values of outcome variables. There are two types of feedback material, modal
and integrated. Modal feedback is shown to the candidate after response

processing has taken place and before any subsequent attempt or review of the
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item. Integrated feedback is embedded into the itemBody and is only shown

during subsequent attempts or review.

Mexican President

http://www.imsglobal.org/question/qtiv2plpd2/examples/items/feedback.xml

In this example, a straightforward multi-choice question declares an additional
outcome variable called FEEDBACK which is used to control the visibility of
both integrated feedback (the feedbacklinline elements) and modalFeedback. The
feedback shown depends directly on the response given by the candidate in this
case so FEEDBACK is simply set to the value of RESPONSE directly.

Figure 5.20 Mexican President Before Submission (Illustration).

MEXICAN PRESIDENT
| Who is the President of Mexico?
George W Bush
Tony Blair
Vicente Fox
Ariel Sharon [~

Figure 5.21 Mexican President After Submission (lllustration).

MEXICAN PRESIDENT

Wha is the President of Mexico?

George W Bush i
No, he is the President of the USA. |

Tnny Bla[r [ g".
Vicente Fox "
Ariel Sharon :"

Mo, the correct answer s Vicente Fox.
Your score is; 0

5.1.6 Adaptive Items
Adaptive items are a new feature of version 2 that allows an item to be scored
adaptively over a sequence of attempts. This allows the candidate to alter their
answer following feedback or to be posed additional questions based on their
current answer. Response processing works differently for adaptive items.
Normally (for non-adaptive items) each attempt is independent and the outcome
variables are set to their default values each time responseProcessing is carried

out. For adaptive items, the outcome variables retain their values across
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multiple attempts and are only updated by subsequent response processing. This
difference is indicated by the value of the adaptive attribute of the
assessmentltem. Adaptive items must of course provide feedback to the

candidate in order to allow them to adjust their response(s).

Mexican President with adaptive feedback

http://www.imsglobal.org/question/qtiv2plpd2/examples/items/feedback adapti

ve.xml

In this adaptive example, the candidate receives different Mexican President for
each attempt. The item allows for four incorrect attempts before the correct

answer is provided.

Monty Hall (Take 1)

http://www.imsglobal.org/question/gtiv2plpd2/examples/items/adaptive.xml

This example takes a famous mathematical problem and presents it to the user
as a game. The feedbackBlock element, in association with a number of
outcome variables is used to control the flow of the story, from the opening
gambit through to whether or not you have won a prize. When the story
concludes you are asked about the strategy you adopted. Notice that the scoring
for the question is based on the actual strategy you took (one mark) and your
answer to the final question (two marks). If you choose a bad strategy initially
you are always punished by losing the game. If you feel that this is cheating
take a look at a more realistic version of the same question which combines

adaptivity with the powerful feature of item templates: Monty Hall (Take 2).

Figure 5.22 Monty Hall First Attempt (Illustration).
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Figure 5.23 Monty Hall Second Attempt (Illustration).

Figure 5.24 Monty Hall Third Attempt (lllustration).
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Figure 5.25 Monty Hall Final Feedback (Illustration).

In the previous example, the default method of ending an attempt was used to
progress through the item, however, sometimes it is desirable to provide
alternative ways for the candidate to end an attempt. The most common
requirement is the option of requesting a hint instead of submitting a final

answer. QTI provides a flexible way to accommodate these alternative paths
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through the special purpose endAttemptinteraction.

Mexican President with hints

http://www.imsglobal.org/question/qtiv2plpd2/examples/items/hint.xml

In this example, Mexican President is extended to provide both feedback and
the option of requesting a hint. The endAttemptinteraction controls the value of
the response variable HINTREQUEST - which is true if the attempt ended with

a request for a hint and false otherwise.

5.1.7 Item Templates
Item templates are a new feature of version 2 that allows many similar items to

be defined using the same assessmentltem.

Digging a Hole

http://www.imsglobal.org/question/qtiv2plpd2/examples/items/template.xml

This example contains a simple textEntrylnteraction but the question (and the
correct answer) varies for each item session. In addition to the usual
RESPONSE and SCORE variables a number of template variables are declared.
Their values are set by a set of templateProcessing rules. Template processing
is very similar to response processing. The same condition model and
expression language are used. The difference is that templateRules set the
values of template variables and not outcome variables. Notice that the
declaration of RESPONSE does not declare a value for the correctResponse
because the answer varies depending on which values are chosen for A and B.
Instead, a special rule is used, setCorrectResponse in the template processing

section.

The randomlinteger element represents a simple expression that selects a random
integer from a specified range. The random element represents an operator that

selects a random value from a container.

The itemBody displays the values of the template variables using the

printedVariable element.

Mick's Travels

http://www.imsglobal.org/question/gtiv2plpd2/examples/items/template _image.

xml
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Sometimes it is desirable to vary some aspect of an item that cannot be
represented directly by the value of a template variable. For example, in
"Mick's Travels", the itemBody contains an illustration that needs to be varied
according to the value chosen for a template variable. To achieve this three
templatelnline elements are used, each one enclosing a different img element.
This element (along with the similar templateBlock) has attributes for
controlling its visibility with template variables in the same way as outcome

variables are used to control the visibility of feedback.

Item templates can be combined with adaptive items too.

Monty Hall (Take 2)

http://www.imsglobal.org/question/gtiv2plpd2/examples/items/adaptive templat

e.xml

In Monty Hall (Take 1) we cheated by fixing the game so that the wrong
strategy always lost the candidate the prize (and the first mark). In this version
we present a more realistic version of the game using an item template. The
same outcome variables are defined to control the story and the feedback given
but this time a templateDeclaration is used to declare the variable PRIZEDOOR.
The templateProcessing rules are then used to preselect the winning door at
random making the game more realistic. The responseProcessing rules are a
little more complicated as the value of PRIZEDOOR must be checked (a) to
ensure that Monty doesn't open the prize winning door after the candidate's first

choice and (b) to see if the candidate has actually won the "fantastic prize".

In this example, using the correct strategy will still lose the candidate the prize

1/3 of the time (though they always get the mark).

5.1.8 Miscellaneous Techniques
(1)Shared Material Objects
It is often desirable to ask a number of questions all related to some common stimulus material
such as a graphic or a passage of text. Graphic files are always stored separately and referenced
within the markup using img or object elements making them easy to reference from multiple
items but passages of text can also be treated this way. The object element allows externally

defined passages (either as plain text files or HTML markup) to be included in the itemBody.

The following two example demonstrate this use of a shared material object.

Orkney Islands Q1
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http://www.imsglobal.org/question/qtiv2plpd2/examples/items/orkneyl.xml

Orkney Islands Q2

http://www.imsglobal.org/question/qtiv2plpd2/examples/items/orkney2.xml

(2)Stylesheets
Associating a stylesheet with an item simply involves using the stylesheet element within an
assessmentltem. The Orkney Islands examples above use this element to associate a stylesheet
written using the CSS2 language. Notice that the class attribute is used to divide the item's body
into two divisions that are styled separately, the shared material appearing in a right-hand pane and

the instructions and question appearing in a left-hand pane.

Orkney Islands Stylesheet

http://www.imsglobal.org/question/gtiv2plpd2/examples/items/shared/orkney.css

This stylesheet also demonstrates a possible approach to providing absolute positioning in QTI
version 2 - something which is no longer supported directly by the item information model. In
version 1, material elements could have their coordinates set explicitly (see the Migration Guide

for more information about migrating content that used this feature).

(3)Alternative Media
The XHTML object element is designed to support the graceful degradation of media objects. The
HTML 4.01 specification (the basis for [ XHTML]) says "If the user agent is not able to render the
object for whatever reason (configured not to, lack of resources, wrong architecture, etc.), it must

try to render its contents."

Writing a Postcard (Take 2)

http://www.imsglobal.org/question/qtiv2plpd2/examples/items/nested object.xml

This example is the same as Writing a Postcard except that the picture of the postcard is provided
in two different formats. Firstly as an encapsulated PostScript file (EPS) and then, alternatively, as
a PNG bitmapped image. Finally, if the delivery engine is unable to handle both offered image
types the text of the postcard can be displayed directly. Item authors should consider using this
technique for maintaining images suitable for a variety of different output media, e.g., paper,

high-resolution display, low-resolution display, etc.

(4)Alternative Renderings for Interactions
The Orkney Islands Stylesheet illustrates the way styles can be applied to the XHTML elements
that defined the structure of the item's body. The class attribute can also be applied to interactions
and many of the common formatting concepts will still be applicable (font size, color, etc.).

Delivery engines may also use this attribute to choose between multiple ways of presenting the



http://www.imsglobal.org/question/qtiv2p1pd2/examples/items/orkney2.xml

CNS. XXXXXXXX — 30—

interaction to the candidate—though the vocabulary for class attributes on interactions is currently

beyond this specification.

The QTI Questionnaire

http://www.imsglobal.org/question/qtiv2plpd2/examples/items/likert.xml

This example illustrates an item that is used to present a set of choices commonly known as the
likert scale used to obtain responses to attitude-based questions. The question is represented by a
normal choicelnteraction but the class attribute of the itemBody is set to likert to indicate to the
delivery engine that it should use an appropriate layout for the question, e.g., using a single line
for the prompt and the choices with each choice at a fixed tab stop. By applying the style class to
the whole of the item body, a delivery engine that renders multiple likert items together might be
able choose a more compact rendering. Note that in this example the responseProcessing is absent,

there is no right answer!

(5)Using MathML
Relativity

http://www.imsglobal.org/question/qtiv2plpd2/examples/items/math.xml

This simple example illustrates the inclusion of a mathematical expression marked up with
MathML into an item.

(6)Number Formatting
The format attribute of printedVariable profiles the formatting rules described by the C standard.
The following table illustrates the main features. Spaces are show as the ' ' (underscore) character

to improve readability.

Format Input Formatted Notes

specificati output

on

%i -987 -987 Simple signed decimal format.

%.4i -987 -0987 Precision specifies the minimum number of digits ini, 0, x
and X formats and defaults to no minimum.

%.0i 0 When formatting zero with a precision of 0 no digits are
output (i, 0, x and X formats only).

%8i 987 987 Field-width set manually to 8 results in five leading
spaces.

%2i 987 987 Field-width set manually to 2 is insufficient so ignored.

%-8f 987 987 Hyphen flag forces left field alignment resulting in five

trailing spaces.

%08i 987 00000987 Zero flag forces zero-padding resulting in five leading
Zeros.
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%+i

% i

%0
%#o
%X
%#x
%X
%#X
%f

%.2f
%#.0f

%e

%.2e
%E

%g

%g
%g

%g

%ft#g

%G

%r

%R

987

987

987
987
987
987
987
987
987.654

987.654
987

987.654

987.654
987.654

987654.3
21

987

98765432
1
0.000098
7654321

987

0.000098
7654321
0.000098
7654321

0.000098
7654321

5.4Tests (Assessments)
Sets of Items With Leading Material

+987

987

1733

01733

3db

0x3db
3DB
0X3DB
987.654000

987.65
987.

9.876540e+
02

9.88e+02

9.876540E+
02
987654

987

9.87654e+0
8
9.87654e-05

987.000

9.87654E-0
5
0.00009876
54

0.00009876
54

Plus flag leads positive numbers with plus sign (excluding
0, X and X formats).

Space flag leads positive numbers with space (excluding
0, X and X formats).

Octal format, number must be positive.

# flag ensures at least one leading 0 for o format.
Hex format (lower case), number must be positive.
# flag always displays leading Ox for x format.
Hex format (upper case), number must be positive
# flag always displays leading 0X for X format.

The precision specifies number of decimal places to
display for f format and defaults to 6.

Precision set manually to 2.

# flag forces trailing point for f, e, E, g, G, rand R
formats.

Forces use of scientific notation. The precision specifies
number of figures to the right of the point for e and E
formats and defaults to 6.

Precision set manually to 2.

Forces use of scientific notation (upper case form).

Rounded to precision significant figures (default 6) and
displayed in normal form when precision is greater than or
equal to the number of digits to the left of the point.

Trailing zeros to the right of the point are removed.

Scientific form used when required.

Scientific form also used when 4 or more leading zeros are
required to the right of the point.

# flag also forces display of trailing zeros (up to precision
significant figures) in g and G formats.

As for g but uses upper case form.

The same as g except that leading zeros to the right of the
point are not limited.

The same as G except that leading zeros to the right of the
point are not limited.

http://www.imsglobal.org/question/gtiv2plpd2/examples/tests/rtest01.xml

This example illustrates a test consisting of a set of three items (rtest0l-set01.xml,
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rtest01l-set02.xml, rtest01-set02.xml) sharing a single fragment of leading material
(rtest01-fragment.xml). The fragment is included in each of the assessmentltems

in the set by using the XInclude mechanism.

The submission mode is set to individual mode requiring the candidate to submit

their responses on an item-by-item basis.

The navigation mode is set to linear mode restricting the candidate to attempt

each item in turn. Once the candidate moves on they are not permitted to return.

Arbitrary Collections of Item Outcomes

http://www.imsglobal.org/question/qtiv2plpd2/examples/tests/rtest02.xml

This example illustrates the use of two assessmentSections (sectionA and sectionB)
and one subsection (sectionB1). Both sectionA and sectionB are visible, meaning
that they are identifiable by the candidate. Conversely, sectionB1l is not

identifiable as a section.

The submission mode is set to simultaneous. The candidate's responses are all
submitted together at the end of the testPart (in this case effectively meaning at

the end of the assessmentTest).

The navigation mode is set to nonlinear mode allowing the candidate to navigate

to any item in the test at any time.

The test uses weights to determine the contribution of the individual item score to
the overall test score. In this example the weight of 0 for item160 means that its
score isn't taken into account when calculating the overall test score. The weight
of 2 for item034 means that the score for item034 is multiplied by 2 when

calculating the overall test score.

For the assessmentltems where no weight is given, a weight of 1.0 is assumed.

Categories of Item

http://www.imsglobal.org/question/gtiv2plpd2/examples/tests/rtest03.xml

This example illustrates the use of categories of assessmentltems in the

assessmentTest.

The submission mode is set to simultaneous. The candidate's responses are all
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submitted together at the end of the testPart (in this case effectively meaning at

the end of the assessmentTest).

The navigation mode is set to nonlinear mode allowing the candidate to navigate

to any item in the test at any time.

The test uses the category assign the items to one or more categories. The
outcomeprocessing part of the example shows how the category is being used to

sum the score of a selection of the questions.

Arbitrary Weighting of Item Outcomes
http://www.imsglobal.org/question/qtiv2plpd2/examples/tests/rtest04.xml

Specifying the Number of Allowed Attempts
http://www.imsglobal.org/question/qtiv2plpd2/examples/tests/rtest06.xml

This example illustrates the use of itemSessionControl to set the number of

allowed attempts.

The example contains two testParts, the maximum number of allowed attempts for
the first testPart is set to unlimited (maxAttempts = 0) and the maximum number

of allowed attempts for the second testPart is 1.

The submission mode for both testParts is set to individual mode requiring the

candidate to submit their responses on an item-by-item basis.

The navigation mode for both testParts is set to linear mode restricting the
candidate to attempt each item in turn. Once the candidate moves on they are not

permitted to return.

Controlling Item Feedback in Relation to the Test

http://www.imsglobal.org/question/qtiv2plpd2/examples/tests/rtest08.xml

This example illustrates the use of itemSessionControl to set the item feedback in

relation to the test.

The submission mode for the second testPart is set to simultaneous. The

candidate's responses are all submitted together at the end of the testPart.

The navigation mode of the second testPart is set to nonlinear mode allowing the
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candidate to navigate to any item in the testPart at any time.

The showFeedback attribute of itemSessionControl is set to true, affecting the

visibility of feedback after the end of the last attempt.

Allowing review and feedback in simultaneous mode means that the test is

navigable after submission (in this case, in a nonlinear style)

The showSolution attribute of itemSessionControl is set to false, meaning the

system may not provide the candidate with a way of entering the solution state.

Remember that the showFeedback attribute controls the assessmentltem feedback

on test level. It doesn't overrule the display of feedback as set inside the item.

Steve’s Test

http://www.imsglobal.org/question/qtiv2plpd2/examples/tests/rtest09.xml

This example illustrates controlling the duration of an item attempt (both

maximum and minimum) in the context of a specific test.

The test shows the use of the timeLimits element to set the maxTime constraint

for the complete test, a single assessmentSection and a single assessmentltem.

The example contains one assessmentltemRef (item034) which has a minTime of 3
minutes and a maxTime of 10 minutes. This means that candidates cannot progress
to the next item in the test (item160) until they have spent 3 minutes interacting
with it. Given that the candidate is limited to a maximum of 1 attempt at each item
in the test, this effectively means that the candidate is prevented from submitting
their responses until 3 minutes have passed. However, they must submit their
responses before 10 minutes have passed. When the time limit is up the current

responses would typically be submitted automatically.

It is up to the assessment constructor to make sure that the sum of all maxTime
elements in the assessment is smaller or equal to the maxTime of the
assessmentTest and that the sum of all minTime elements in the assessment is

smaller or equal to the maxTime of the assessmentTest.

Steve’ s Test

http://www.imsglobal.org/question/qtiv2plpd2/examples/tests/rtest10.xml
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This example shows how to provide support for early termination of test based on

accumulated item outcomes.

The outcomeProcessing for the test is invoked after each attempt and checks to
see if the SCORE is greater than 3. If that is the case the exitTest terminates the

test.

Golden (required) Items and Sections

http://www.imsglobal.org/question/qtiv2plpd2/examples/tests/rtest12.xml

This example shows how to provide support for early termination of test based on

accumulated item outcomes.

In assessmentSection B, we select 2 children using the selection element, but
assessmentSection B1 is required (because of the required="true" attribute) so we
effectively select B1 and one of the other three items. B1 is an invisible section
and the three items it contains will be mixed in with the other selected item when

shuffling resulting in a an assessmentSection containing four items.

Steve’ s Test

http://www.imsglobal.org/question/gtiv2plpd2/examples/tests/rtestl13.xml

This example shows the support for branching based on the response to an

assessmentltem.

The preCondition element set the conditions that needs to be met for an
assessmentltem or assessmentSection to be displayed. In nonlinear mode,

pre-conditions are ignored.

The branchRule element contains a rule, evaluated during the test, for setting an
alternative target as the next item or section. As with preconditions, branch rules
are ignored in nonlinear mode. The second branchRule element contains a special

targetltem "exitSection™ which means exit this section of the test

Items Arranged into Sections within Tests

http://www.imsglobal.org/question/qtiv2plpd2/examples/tests/rtest22.xml

This example shows the use of sections to group individual items.

Randomizing the Order of Items and Sections
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5.5

5.6

http://www.imsglobal.org/question/qtiv2plpd2/examples/tests/rtest24.xml

This example shows the use of the ordering element to randomize the order of

items and sections.

Basic Statistics as Outcomes

http://www.imsglobal.org/question/gtiv2plpd2/examples/tests/rtest25.xml

This example shows how basic statistics of a test are assigned to outcomes.

A number of build in statistics (hnumberCorrect, numberlncorrect,
numberPresented, numberSelected, numberResponded) are assigned to Outcome

Variables.

In addition to that the Outcome Variable "PERCENT_CORRECT" is calculated

based on two of those basic statistics.

Steve’ s Test

http://www.imsglobal.org/question/gtiv2plpd2/examples/tests/rtest26.xml

This example shows how item outcomes are mapped prior to aggregation.
The variableMapping element maps the item034.NOTA to the variable SCORE.
Usage Data (ltem Statistics)

Example Item Statistics

http://www.imsglobal.org/question/qgtiv2plpd2/examples/usagedata/example.xml

This example demonstrates the construction of a usage-data file. When
distributing usage data within a content package the usage-data should be stored
in a separate file within the package and referred to in the manifest file by an
appropriate cp:resource element. Note that references to the assessment items and
other objects within the usage-data file itself are not considered to be
dependencies of the resource. The resource type for usage-data files is

imsqti_usagedata_xmlv2p1l.

Packaged Items, Tests and Meta-data
Simple Packaging Example

http://www.imsglobal.org/question/qtiv2plpd2/examples/package/imsmanifest.xml

This example demonstrates how a single item is packaged using the techniques
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described in the Integration Guide. The manifest file demonstrates the use of a
resource element to associate meta-data (both LOM and QTI) with an item and the
file element to reference the assessmentltem XML file and the associated image
file.

Shared Image Example

http://www.imsglobal.org/question/qgtiv2plpd2/examples/package shared/imsmanif

est.xml

This example demonstrates how multiple items are packaged. Note that where two
items share a media object (such as an image) a dependency can be used to enable

the object to be represented by its own resource element within the manifest.

Package with Response Processing Templates

http://www.imsglobal.org/question/qgtiv2plpd2/examples/package maxfiles/imsma

nifest.xml

The response processing templates feature of QTI allows common sets of response
processing rules to be documented in separate XML documents and simply
referred to by the items that make use of them. The mechanism for identifying the
template to use is the template attribute on the responseProcessing element. This
attribute is a URI, but it is not required to be a URL that resolves directly to the
appropriate XML document. To help systems that support general response
processing find the rule definitions required to support new templates an
additional templateLocation attribute is provided which may be used to provide a
URL that resolves to the template's XML document. If this URL is given relative
to the location of the item then the template should be included in the same

content package and listed as a dependency for each of the items that refer to it.

This example package demonstrates the use of a relative URL to refer to response
processing templates listed as separate resources within the package as described
above. Note that the technique used is similar to that for locating XML schemas
from the URIs used to refer to their namespaces, however, XML schemas included
in content packages to assist with validation should not be described as separate

resources (or file dependencies) in the manifest file.

Package with Externally Defined Response Processing Templates

http://www.imsglobal.org/question/qtiv2plpd2/examples/package minfiles/imsma

nifest.xml
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5.7

This examples is the same as the one above (Package with Response Processing
Templates) except that response processing templates are not included. The

templateLocation attribute is used with absolute URLs of the templates.

Package with Test and Items

http://www.imsglobal.org/question/gtiv2plpd2/examples/test package minfiles/im

smanifest.xml

This examples demonstrates how to package an assessmentTest together with the
assessmentltems referenced by the test. Both the assesmentTest and
assessmentltems are represented by resource elements within the manifest. A
dependency is used to represent the relationship between the assessmentTest and

the individual assessmentltems.

Validation

The QTI schema file imports two externally defined auxiliary schemas, the
built-in XML namespace and MathML. The schema imports these from their
published locations on the web using absolute URLs. As a result, some XML

validation tools may not be able to validate QTI documents when working offline.

There is also some confusion as to whether or not XML schemas that refer to
components of the built-in XML namespace (such as the xml:lang attribute used
by QTI) should (or even may) provide an associated namespace prefix declaration.
This point was unclear in the first edition of the XML specification and not
cleared up until the errata to that addition [XML_ERRATA] was published. The
errata has itself now been superseded by the second edition [ XML] which makes it
clear that the declaration may be included provided it is bound to the reserved
prefix xml but that it is not required. In keeping with the latest IMS Content
Packaging specification the QTI schema includes the declaration in the root of the
schema. It is clear that some tools will still not validate documents against
schemas that contain this prefix and a local copy of the QTI schema with the
following attribute removed from the schema element may need to be used instead:

xmlns:xml="http://www.w3.0rg/XML/1998/namespace"

The namespace identifier of the QTI schema has changed for version 2.1 of this
specification to http://www.imsglobal.org/xsd/imsqti_v2pl. Use of
this namespace is required when using any of the new elements defined by this
version. Documents with a namespace of
http://www_imsglobal.org/xsd/imsqti_v2p0 must still be supported.

For compatibility systems may wish to use the 2p0 namespace identifier when
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generating content that conforms to the narrower model defined by version 2.0 of

this specification.

6. Assessment Test, Section, and Item Information Model
The reference guide to the main data model for assessment tests and items. The
document provides detailed information about the model and specifies the

requirements of delivery engines and authoring systems.

7. Meta-data and Usage Data
A document that describes a profile of the IEEE Standard for Learning Object
Metadata [LOM] data model suitable for use with assessment tests and items and a
separate data model for representing usage data (i.e., item statistics). This document
will be of particular interest to developers and managers of item banks and other

content repositories, and to those who construct assessments from item banks.

In QTI version 2.0, QTI-specific meta-data was brought into line with the IEEE
LOM in accordance with the IMS Meta-data Best Practice and Implementation Guide
for [LOM]. The IEEE LOM standard defines a set of meta-data elements that can be
used to describe learning resources, but does not describe assessment resources in
sufficient detail. The application profile provided in this document therefore extends
the IEEE LOM to meet the specific needs of QTI developers wishing to associate
meta-data with items (as defined by the accompanying Item Information Model). QTI
version 2.1 further extends this to enable the description of tests, pools, and object

banks.

7.1New Meta-data Elements in IMS QTI v2.0
The IEEE LOM permits extensions to be made to the conceptual data schema, in the form of new
terms for existing vocabularies, new vocabularies for existing elements, or new elements, which may
be inserted into the schema provided they do not subvert the existing chain of references or introduce

new data types for existing fields.

It should be noted that extensions are community specific and will impact significantly on the

interoperability of the meta-data which contains them.

Secondary meta-data, sometimes known as 'usage data' (item statistics), is defined separately in its own

data model. See Usage Data later in this document.

The following class describes a new category of meta-data for the recording of QT specific
information. It is designed to be treated as an additional top-level category to augment the LOM profile

described in the next section.
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Class : gtiMetadata
Contains : itemTemplate boolean [0..1]
True if the item is actually an item template, in other words, the item changes its appearance based on

some random or external factor. An assessmentitem that contains a templateProcessing section.

Contains : timeDependent boolean [0..1]
Whether or not the item is time dependent. A time dependent item takes the length of time taken for an

attempt into consideration when scoring.

Contains : composite boolean [0..1]
True if the item comprises more than one interaction, for example, an assessmentltem that contains

more than one interaction.

Contains : interactionType [*]
The interaction type(s) of the item. The vocabulary is comprised of the names, as defined in the

information model, of the leaf classes derived from interaction.

Contains : feedbackType [0..1]

Describes the type of feedback, if any, available in the item. If feedback is available then it is described
as being non-adaptive or adaptive depending on whether the item is itself adaptive. A non-adaptive
item generates feedback based on the responses submitted as part of (the last) attempt only. An
adaptive item generates feedback that takes into consideration the path taken through the item, in other

words, feedback based on the accumulation of all attempts and not just the last.

Contains : solutionAvailable boolean [0..1]
Set to true if a model solution is available for the item. For example, an assessmentltem that provides

correct responses for all declared response variables.

Contains : toolName string256 [0..1]

The name of the tool used to author the evaluation object.

Contains : toolVersion string256 [0..1]

The version of the tool used to author the evaluation object.
Contains : toolVendor string256 [0..1]
The company which produced the tool used to author the evaluation object.

Enumeration: feedbackType

none
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No feedback is available.

nonadaptive

Feedback is available but it is non-adaptive. In other words, the item is a non-adaptive item.

adaptive

Feedback is available and is adaptive. In other words, the item is an adaptive item.

Enumeration: interactionType
associatelnteraction
choicelnteraction
custominteraction
drawinglnteraction
endAttemptinteraction
extendedTextInteraction
gapMatchlnteraction
graphicAssociatelnteraction
graphicGapMatchInteraction
graphicOrderlInteraction
hotspotinteraction
hottextInteraction
inlineChoicelnteraction
matchlinteraction
orderlInteraction
positionObjectinteraction
selectPointInteraction
sliderInteraction
textEntrylnteraction

uploadinteraction

7.2 IEEE LOM Profile
QTI v2.0 deprecated use of the relation category when creating meta-data instances for QTI items,
reserving it for future use. A number of use cases which informed the work on v2.1 raised scenarios

which could be best addressed through the use of this category.
7.2.1 General
Note that the LOM-defined Structure and AggregationLevel fields are not

recommended by this profile.

(D)identifier
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One of the values given for the identifier must have an entry that matches the

identifier of the associated item, test, or object bank.

(2)title
The title must have a value that matches the value of the title attribute of the
associated item, test or object bank. The language used to interpret the title is

taken from the lang attribute of the associated item, test, or object bank.

(3)language
There must be one value for each of the languages referred to by the language
attributes on the associated assessmentitem, test, or object bank and its

bodyElements.

(4)description
When transforming item meta-data records with no description into systems that
require a value for this field, the title of the item, test, or object bank should be

used to set the value of the description.

(5)keyword
When transforming item meta-data records with no keywords into systems that
require a value for this field, the title of the item, test, or object bank should be
used to derive a set of keywords. It should be noted that LOM specifically
indicates the use of classification for the description of subject area, and
specifies that general.keyword 'should not be used for characteristics that can

be described by other data elements’.

(6)coverage
Usage as defined by [LOM].

7.2.2 Lifecycle
(1)version
See comment in status below for important information about the use of this
field.

(2)status
It is anticipated that systems for handling assessment resources would prefer to
draw from wider vocabularies than the one defined by [LOM]. However, in
order to facilitate the transformation of meta-data instances to systems that

require the use of the LOM vocabulary for this field it is recommended that the
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version is used to achieve the tracking of items, tests, and object banks through
more complex production processes. The classification category may also be

used to express the status and availability of assessment resources.

(3)contribute
Usage as defined by [LOM].

7.2.3meta_metadata
(D)identifier

A globally unique label that identifies this meta-data record.

(2)contribute
Usage as defined by [LOM].

(3)metadata_schema
Meta-data records that adhere to this profile are conforming LOM instances,
therefore references to both this specification and LOM are applicable. The
appropriate references are IMSQTIv2.1 and LOMv1.0. References to other

schemas to which the meta-data instance conforms are also permitted.

(4)language
There are two approaches to providing multilingual information in LOM-based
meta-data records which can be used separately or in combination. The first is
to translate the meta-data on a field-by-field basis providing each field value as
a set of strings, each individually language tagged. The alternative is to
generate multiple equivalent meta-data records and use this language field (on
the meta-meta-data category) to set the default language for the whole record.
This profile prefers the latter approach, meta-data records conforming to this
profile should not provide multilingual values to individual fields within the

record.

7.2.4Technical
Note that the LOM-defined Requirement, Installation Remarks and Duration

fields are not recommended by this profile.

(1)format
There should be at least one instance of format with the value

text/x-imsqti-item-xml, text/x-imsqti-test-xml or application/xml .

(2)size
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Usage as defined by [LOM].

(3)location
Usage as defined by [LOM].

(4)Other Platform Requirements
Usage as defined by [LOM].

7.2.5Educational
Note that the LOM-defined Interactivity Type, Interactivity Level, Semantic
Density, Intended End User Role, Typical Age Range and Difficulty fields are

not recommended by this profile.

(1)learning_resource_type
QTI objects are designed to be reusable in a variety of assessment scenarios.
Therefore, the LOM-defined values self assessment and exam are forbidden. If
the standard LOM vocabulary is used then only the values exercise or
questionnaire should be used to describe an item. An alternative vocabulary for
this field has been defined in [RDN], when using that vocabulary the value

Assessmentltem, AssessmentTest, and AssessmentPool are recommended.

(2)Context
This is used to provide an educational context for the value given in typical

learning time.

(3)typical_learning_time
In the context of a QTI object, the typical learning time is interpreted as the
length of time the candidate would normally be allocated to complete the object.
It is not a time limit, however, when building a time-limited test from an item
bank the typical learning times of the selected items may be added together to
estimate the expected duration of the test and used to calculate a time limit for

the test if required.

(4)description

Item, test, or pool objectives should be included in this field if required.

(5)language
Usage as defined by [LOM].
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7.2.6Rights

Note that the LOM-defined cost and copyright_and_other_restrictions fields are
highly problematic, and that a more detailed rights description language is
necessary to adequately express the often complex rights issues surrounding
resource creation and reuse. However, the vast majority of application profiles
mandate the rights category, and it is therefore recommended for use within this

application profile.

Care should be taken when an item depends on a (shared) media file with its
own meta-data to ensure that restrictions on the use of the media file are

reflected in the overall rights description of the item itself.

(1)cost

Usage as defined by [LOM].

(2)copyright_and_other_restrictions

Usage as defined by [LOM].

(3)description

Usage as defined by [LOM].

7.2.7Relation

The LOM relation category is used to describe the relationship between
learning objects, and was reserved in QTI v2.0 for future use. In v2.1, this
category is used to express the relationship between items and tests, fragments

and the objects that include them and individual relationships between items.

(1)kind

A number of relationships between items may be described without extending
the LOM vocabulary. However, a new vocabulary element has been introduced
to allow one of the more complex inter-item relationships commonly expressed
in item banks. In addition, interpretations of some LOM vocabulary elements

are provided. It should be noted that each target should have a new relationship

instance.
Element name  Presentin LOM? Explanation
ispartof Y A fragment may refer to the objects which include it using this
term. The relation.resource.identifier containing the identifier(s)
of the including objects.
haspart Y An object may refer to the fragments which it includes using this

term. The relation.resource.identifier containing the fragment's
identifier(s).
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isversionof Y Usage as defined by [LOM].
hasversion Y Usage as defined by [LOM].
isformatof Y Usage as defined by [LOM].
hasformat Y Usage as defined by [LOM].
references Y Usage as defined by [LOM].
isreferencedby Y Usage as defined by [LOM].
isbasedon Y Usage as defined by [LOM].
isbasisfor Y Usage as defined by [LOM].
requires Y Usage as defined by [LOM]. Note that this is the appropriate way

to represent the relationship between a test or test fragment and
the items that it refers to.

isrequiredby Y Usage as defined by [LOM]. Note that this is the appropriate way
to represent the relationship between an item and the tests or test
fragments that refer to it.

precludes N This term can be used to indicate items which must not be
incorporated into the same test as each other (sometimes referred
to as enemy items). This relationship is symmetric.

(2)resource
Usage as defined by [LOM].

7.2.8Annotation
Usage as defined by [LOM].

7.2.9Classification
Usage as defined by [LOM]. The preferred solution for the description of an
item_s subject area is to used the LOM classification category with the value
classification.purpose = "discipline”. This allows the use of any recognized or
bespoke subject classification scheme such as the top level(s) of the Library of
Congress Classification (LCC) and Dewey Decimal Classification (DDC), or
institutional, regional or national curriculum classifications, as specified under
classification.taxonPath.source. For more detailed description of topics within
subject areas, the value classification.purpose = "idea" may be used with
further levels of LCC, DDC or subject-specific classification schemes. The
classification category may also be used to describe the visibility and
availability of items beyond the limited vocabulary provided by LOM
lifecycle.status. The use of custom schemes for classification enables repository
administrators to capture all the information they need to capture, using the
terms most appropriate for that institution. There may be multiple instances of
the classification category, enabling detailed classification of assessments by
subject area and association of an assessment with a number of different subject

areas or topics.
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7.3 Usage Data
Class : usageData
Usage data, most commonly item statistics, do not form part of an assessmentltem directly because
they always relate to some context or domain in which the statistics are valid. Therefore, this
specification defines a separate class for describing these statistics.
Each statistic refers to both its context and to the assessmentitem(s) it relates to. Therefore, instances of

this class are bound and packaged separately for interoperability.

Attribute : glossary [0..1]: uri
An optional URI that identifies the default glossary in which the names of the itemStatistics are
defined.

Contains : itemStatistic [*]
Abstract class : itemStatistic
Derived classes:

categorizedStatistic, ordinaryStatistic
Associated classes:

usageData

A value or set of values that describe the performance of the item within a specific context. Common
measures include the item's difficulty and how well it discriminates between various candidate ability

levels

Attribute : name [1]: identifier
The unique identifier of the item statistic. Glossaries of identifiers defined by this specification for
commonly used item and distractor statistics are defined and should be used where possible. See

Vocabulary for the Exchange of Item Statistics for more details.

Attribute : glossary [0..1]: uri
An optional URI that identifies the glossary in which the name is defined. This value overrides any

default glossary provided by the glossary attribute of the parent usage Data.

Attribute : context [1]: uri

A Uniform Resource Identifier that points to information about the context within which the item
statistic was created. For example, the URI may point to the sample of item scores and the specifics of
computations that created item statistics. The URI may be a URL, a database index, or other valid

identifier

Attribute : caseCount [0..1]: integer
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The number of cases in the sample used to create the item statistic.

Attribute : stdError [0..1]: float

The standard error of the item statistic, also known as the variance.

Attribute : stdDeviation [0..1]: float

The standard deviation of the item statistic (i.e. the square root of the standard error).

Attribute : lastUpdated [0..1]: date

Date of the last update to the item statistic value.

Contains : targetObject [1..*]
Class : targetObject
Associated classes:

itemStatistic

The targetObiject is used to refer to an assessment object. This object may be an assessmentltem or
some other type of object defined outside the scope of this specification, for example, an entire test. In
some cases it is desirable to refer not just to the assessment object but to a specific part of that object,

in which case the optional partldentifier can be used.

Attribute : identifier [1]: string

The identifier of the assessmentltem or other target object.

Attribute : partldentifier [0..1]: identifier

An optional identifier to a specific part (e.g. an itemVariable) defined within the assessment object. In
the case of an assessmentltem the partldentifier typically refers to an outcome variable but can refer to
other objects identified in the same namespace, such as a specific choice within an interaction. If no

partldentifier is given the statistic is considered to refer to the target object as a whole.

Class : ordinaryStatistic (itemStatistic)

An item statistic that consists of a single numeric value.

Contains : value [1]
Class : categorizedStatistic (itemStatistic)
An item statistic that consists of multiple values, e.g., IRT Dispersion Parameters.

Contains : mapping [1]

7.3.1 Vocabulary for the Exchange of Item Statistics

This specification defines a vocabulary to aid the exchange of commonly used
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statistics. The vocabulary is split into two glossaries.

Item Statistics

http://www.imsglobal.org/question/qtiv2plpd2/glossaries/item statistics.xml

The main item statistics glossary defines statistics that refer to a specific
outcome of an item (typically the outcome variable SCORE).
Distractor Statistics

http://www.imsglobal.org/question/qtiv2plpd2/glossaries/distractor_statistics.x

ml

The distractor statistics glossary defines statistics that refer to a specific

response (typically a simpleChoice) within an item.

These vocabularies have been defined using [VDEX]. It is recognized that
vocabularies may differ widely across application areas. Users of this
specification are encouraged to document and share their own vocabularies

using this common format.

7.4 XML Binding
The accompanying XML binding provides a binding for the gtiMetadata object that is consistent with
the binding given in [IMS_MD_Binding]. The gtiMetadata class defines a new category that could
appear alongside LOM categories such as General, Lifecycle, etc. In the context of the IMS binding,
that means it would naturally appear as a direct descendant of the <lom> object itself. The IMS binding
does not support extension at this point in the XML binding however, so gtiMetadata is bound

separately and must be used in parallel to the LOM object as an additional meta-data object.

8.Results Reporting
A reference guide to the data model for result reporting. The document provides
detailed information about the model and specifies the associated requirements on

delivery engines.

8.1Assessment Result

Class : assessmentResult
An Assessment Result is used to report the results of a candidate’s interaction with a test and/or one or

more items attempted. Information about the test is optional, in some systems it may be possible to
interact with items that are not organized into a test at all. For example, items that are organized with

learning resources and presented individually in a formative context.
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Contains : context [1]

Contains : testResult [0..1]
When a test result is given the following item results must relate only to items that were selected for
presentation as part of the corresponding test session. Furthermore, all items selected for presentation

should be reported with a corresponding itemResult.

Contains : itemResult [*]
A summary report for a test is represented by an assessment result containing a testResult but no

itemResults.

Class : context
Associated classes:

assessmentResult

Contains : sessionldentifier [*]

The system that creates the result (for example, the test delivery system) should assign a session
identifier that it can use to identify the session. Subsequent systems that process the result might assign
their own identifier to the session which should be added to the context if the result is modified and

exported for transport again.

Contains : identification [0..1]
Class : sessionldentifier
Associated classes:

context

Attribute : sourcelD [1]: uri

A unique identifier of the system which added this identifier to the result.

Attribute : identifier [1]: string
The system that creates the report should add a session identifier. Subsequent systems that process the
results might use their own identifier for the session and should add this too if the result is exported

again for further transport.
Class : identification
Associated classes:
context

The format of the information used to identify the candidate is defined by the [IMS_LIP].

Class : testResult
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Associated classes:

assessmentResult

Attribute : identifier [1]: string

The identifier of the test for which this is a result.

Attribute : datestamp [1]: datetime

The date stamp of when this result was recorded.

Contains : itemVariable [*]

The values of the test outcomes and any durations that were tracked during the test. Note that durations
are reported as built-in test-level response variables with name duration. The duration of individual test
parts or sections being distinguished by prefixing them with the associated identifier as described in

Assessment Test, Section and Item Information Model.

Class : itemResult

Associated classes:

assessmentResult

The result of an item session is reported with an itemResult. A report may contain
multiple results for the same instance of an item representing multiple attempts,
progression through an adaptive item, or even more detailed tracking. In these

cases, each item result must have a different datestamp.

Attribute : identifier [1]: string

The identifier of the item for which this is a result. For item results that are
reported as part of a test result this is the identifier used to refer to the item in
the test (see assessmentltemRef). For item results that are reported on their own,
this can be any suitable identifier for the item. Where possible, the value should

match the identifier attribute on the associated assessmentltem.

Attribute : sequencelndex [0..1]: integer
For item results that are reported as part of a test, this attribute must be used to indicate the position of
the item within the specific instance of the test. The first item of the first part of the test is defined to

have sequence index 1.

Attribute : datestamp [1]: datetime

The date stamp of when this result was recorded.

Attribute) : sessionStatus [1]: sessionStatus

The session status is used to interpret the values of the item variables. See sessionStatus below.
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Contains : itemVariable [*]
During the item session the delivery engine keeps track of the current values assigned to all
itemVariables. The values of including the values of the built-in variables numAttempts, duration, and

completionStatus. Each value is represented in the report by an instance of itemVariable.

Contains : candidateComment [0..1]

An optional comment supplied by the candidate (see allowComment).

Enumeration: sessionStatus

The session status is used to keep track of the status of the item variables in an item session.

Abstract class : itemVariable

Derived classes:

outcomeVariable, responseVariable, templateVariable
Associated classes:

itemResult, testResult

Attribute : identifier [1]: identifier

The purpose of an itemVariable is to report the value of the item variable with the given identifier.

Attribute : cardinality [1]: cardinality

The cardinality of the variable, taken from the corresponding declaration or definition.

Attribute : baseType [0..1]: baseType
The base type of the variable, taken from the corresponding declaration of definition. This value is

omitted only for variables with record cardinality.

Class : responseVariable (itemVariable)

Attribute : choiceSequence [*]: identifier

When a response variable is bound to an interaction that supports the shuffling of choices, the
sequence of choices experienced by the candidate will vary between test instances. When shuffling is
in effect, the sequence of choices should be reported as a sequence of choice identifiers using this

attribute.

Contains : correctResponse [0..1]

The correct response may be output as part of the report if desired.

Contains : candidateResponse [1]
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The response given by the candidate.

Class : candidateResponse
Associated classes:

responseVariable

Contains : value [*]
The value(s) of the response variable. A NULL value, resulting from no response, is indicated by the

absence of any value.

Class : outcomeVariable (itemVariable)

Attribute : view [*]: view
The views (if any) declared for the outcome must be copied to the report to enable systems that render
the report to hide information not relevant in a specific situation. If no values are given, the outcome's

value should be considered relevant in all views.

Attribute : interpretation [0..1]: string

See interpretation.

Attribute : longlInterpretation [0..1]: uri

See longlnterpretation.

Attribute : normalMaximum [0..1]: float

Taken from the corresponding outcomeDeclaration.

Attribute) : normalMinimum [0..1]: float

Taken from the corresponding outcomeDeclaration.

Attribute : masteryValue [0..1]: float

If a mastery value is specified in the corresponding outcomeDeclaration it may be reported alongside
the value of the outcomeVariable. In some cases, the mastery value may not be an attribute of the item
itself, but be determined by the context in which the item is delivered, for example, by examining the
candidates in a specific cohort. The mastery value may be reported with the outcome value even when

there is no corresponding value in the declaration.

Contains : value [*]

The value(s) of the outcome variable.

Class : templateVariable (itemVariable)
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Contains : value [*]

The value(s) of the template variable.

Class : candidateComment
Associated classes:
itemResult

The class used for comments from the candidate. A simple run of text.

9. Integration Guide
A document that describes the relationship between this specification and other
related specifications such as IMS Content Packaging [IMS_CP], IMS Simple
Sequencing [IMS_SS], and IMS Learning Design [IMS_LD].

9.1 Content Packaging
IMS Content Packaging [IMS_CP] should be used when transferring assessmentltems,
assessmentTests, or processing templates between systems. To avoid confusion between the identically
named item in the Content Packaging specification and, more generally, to make it clear when terms in
this Integration Guide are referring to elements in the content packaging model, all references to these
elements will be qualified with the prefix “cp:". This is purely a typographical convention and does not

indicate the use of XML namespacing syntax.

In preparing this specification, every effort has been taken to ensure that no modifications or
extensions to the existing Content Packaging data model are defined and, furthermore, features of that
specification are used in the way originally intended. The goal is to enable the use of content packages
containing assessment objects with the existing base of tools that support IMS Content Packaging

without modification.

During the development of this version of the QTI specification, IMS has started the development of
version 1.2 of IMS Content Packaging [IMS_CP]. Though that version hasn't reached its final status
yet, the QT specification has been aligned to the expected changes in the IMS Content Packaging
[IMS_CP] specification. Most notably is the change in the recommendation of the use of cp:schema of
"IMS QTI Item" and cp:schemaversion of "2.0" for resources. This has now been deprecated following

the expected change in IMS Content Packaging [IMS_CP] version 1.2.

Version 1 of this specification defined an objectbank as a collection of items and sections. In this
version of the specification, this concept has been extended to include assessment tests. A collection of
assessment objects in a content package is therefore considered to be an objectbank and the meta-data
associated with the package as a whole is interpreted as the meta-data describing the objectbank. In

other words, objectbanks are bound to content packages for interchange. Note that an item pool is
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simply treated as a special case of an objectbank. Packaged items may still be referred to individually
in an associated learning design or set of sequencing rules. This type of integration is discussed later in

this document.

Given that users may wish to package assessment content defined using version 1 of the QTI
specification additional guidance is given on how to package questestinterop objects. These objects
may define items, sections, assessments, or objectbanks in any way allowed by that version of this

specification.

9.1.1 Packaging ltems
An IMS content package is a logical directory containing the content files and a
special manifest file which describes them. An assessmentltem is represented in
a content package by an XML file that satisfies the XML binding described by

this specification.

For example, in the case of a single item the content package will contain:
(1)the manifest (an XML file called imsmanifest.xml)
(2)the item (a QTI XML file)

(3)any auxiliary files (typically images or media files) required by the item

The manifest file must contain a separate cp:resource describing each item. The
cp:type of the cp:resource must be imsqti_item_xmlv2pl. The cp:resource in
turn must contain a cp:file representing the item's XML file. The cp:resource
should also contain a cp:file for each of the item's auxiliary files, however, if
an auxiliary file is shared amongst several items (whether or not these other
items are contained in the same content package) the auxiliary file may be
represented by a separate cp:resource. In this case, the item's cp:resource must

contain a cp:dependency to the cp:resource representing the auxiliary file.

Meta-data may be associated with an item by including it in the cp:resource. In
the case of a content package that contains only one item the meta-data, if
given, must be included in the cp:resource and not the enclosing cp:manifest.
Meta-data associated with the cp:manifest itself is reserved for describing the

package (objectbank), not the package's contents.

The meta-data associated with an item should conform to the model and XML
binding for item meta-data described elsewhere in this specification. Meta-data
that conforms to that model must specify a metadatascheme of "QTIv2.1". The
use of cp:schema of "IMS QTI Item" and cp:schemaversion of "2.0" is
deprecated following the changes to the IMS Content Packaging [IMS_CP]

specification.
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The cp:type of the cp:resource must be imsqti_item_xmlv2p0 or
imsqti_item_xmlv2pl depending on what version of the specification the item

conforms to.

The use of a cp:organization to organize QTI items contained in a content
package is reserved, except where the cp:organization is the basis for a set of
rules described with the Simple Sequencing specification [IMS_SS]. Systems
dealing only with the interchange of assessment objects conforming to this

specification should ignore organizations when importing content packages.

Auxiliary files that are referred to using relative URIs in an img or object must
be included in the content package. These files may be placed in the top level

directory or in a sub-directory of the content package if preferred.

9.1.2 Packaging Tests
When a package not only contains items, but also a Test, the manifest file must
contain a cp:resource describing the assessmentTest. The cp:type of the
cp:resource for the test must be imsqti_test_ xmlv2pl. The cp:resource in turn
must contain a cp:file representing the test's XML file. The cp:resource should
also contain a cp:file for each of the test's auxiliary files. A package can

contain multiple tests, each represented by its own cp:resource.

As with packages containing only items, the Items should be represented by a
separate cp:resource. The relationship between items and test should be
represented by a cp:dependency for each individual item in the cp:resource of
the test.

A single assessmentTest can reference both items conforming to version 2.0 and

items conforming to version 2.1 of this specification.

If an auxiliary file is shared with other tests or even other testitems (whether or
not these are contained in the same content package) the auxiliary file may be
represented by a separate cp:resource. In this case, the tests's cp:resource must

contain a cp:dependency to the cp:resource representing the auxiliary file.

Meta-data specific to the test may be associated with a test by including it in
the cp:resource. If given, this meta-data must be included in the cp:resource
and not the enclosing cp:manifest. Meta-data associated with the cp:manifest

itself is reserved for describing the package, not the package's contents.
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The use of a cp:organization to organize QTI Tests contained in a content
package is reserved for future use, except where the cp:organization is the basis

for a set of rules described with the Simple Sequencing specification [IMS_SS].

Auxiliary files that are referred to using relative URIs in an img or object must
be included in the content package. These files may be placed in the top level

directory or in a sub-directory of the content package if preferred.

9.1.3 Packaging Item and Test Fragments
An item fragment is part of an item that is managed independently of the items
that depend on it. Similarly, a test fragment is part of a test that is managed
independently of the tests that depend on it. The cp:type of the cp:resource for
the test must be imsqti_fragment_xmlv2pl. The cp:resource in turn must
contain a cp:file representing the fragments XML file. A package can contain

multiple fragments, each represented by its own cp:resource.

The relationship between items and fragments should be represented by a
cp:dependency for the fragment(s) in the cp:resource of the item that uses the

template.

9.1.4 Packaging Response Processing Templates
There usually is no real need to include the standard templates in a content
package, but they can be included in the package containing items. The package
can also contain custom response processing templates shared by the items in
the package. The cp:type of the cp:resource for the test must be
imsqti_rptemplate_xmlv2pl. The cp:resource in turn must contain a cp:file
representing the template's XML file. A package can contain multiple templates,

each represented by its own cp:resource.

The relationship between items and templates should be represented by a
cp:dependency for the template in the cp:resource of the item that uses the

template.

9.1.5 Associating Meta-data to items in a Content Package
Previous versions of the IMS QTI specification had a specific meta-data set
contained within the data structures themselves, i.e. the ASI. That meta-data
vocabulary had its own set of names, all of which started with the characters
‘gmd_'. The Migration Guide document describes how to convert these elements

for use in QTI version 2.1.
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In QTI version 2.0, QTI-specific meta-data has been brought into line with the
IEEE LOM in accordance with the IMS Meta-data Best Practice and
Implementation Guide for [LOM]. The IEEE LOM standard defines a set of
meta-data elements that can be used to describe learning resources, but does not
describe assessment resources in sufficient detail. The application profile
provided in this document therefore extends the IEEE LOM to meet the specific
needs of QTI developers wishing to associate meta-data with items (as defined

by the accompanying Item Information Model).

The Meta-data and Usage Data document describes a profile of [LOM] suitable
for use with assessment items and a separate data model for representing usage
data (i.e., item statistics). This document will be of particular interest to
developers and managers of item banks and other content repositories, and to

those who construct assessments from item banks

Meta-data may be associated with an item by including it in the cp:resource. In
the case of a content package that contains only one item the meta-data, if
given, must be included in the cp:resource and not the enclosing cp:manifest.
Meta-data associated with the cp:manifest itself is reserved for describing the

package, not the package's contents.

One of the goals during the development of this specification was to allow
support by as large a number of existing tools as possible. It was also
considered important to provide support for use of both the QTI specific
meta-data in combination with the currently widely used [IMS_MD_Binding]
and the future IEEE [LOM] binding. Both of these have been taken into account

while developing the integration method.

The complete example file contains all the code discussed below:
Meta-data in Content Package example

http://www.imsglobal.org/question/gtiv2plpd2/examples/mdexample/imsmanifes

t.xml

The schema file for the IMS QTI Version 2.1 meta-data needs to be referenced

in the manifest element using a suggested prefix of imsqti.

<manifest xmlns="http://www.imsglobal.org/xsd/imscp_vlpl"
xmIns:imsmd="http://www.imsglobal .org/xsd/imsmd_v1p2"
xmlns:imsgti="http://www.imsglobal .org/xsd/imsqgti_v2pl"
xmIns:xsi="http://www.w3.0rg/2001/XMLSchema-instance"
identifier="MANIFEST-QTI-1"
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xsi:schemalLocation="http://www. imsglobal .org/xsd/imscp_vipl
imscp_vilpl.xsd

http://www. imsglobal .org/xsd/imsmd_v1p2 imsmd_v1p2p2.xsd
http://www. imsglobal .org/xsd/imsqti_v2pl imsqti_v2pl.xsd">

In this case the XSD-files should be included in the content package
Alternatively the schema files on the IMS website can be referenced instead of

including them in the package

<manifest xmlns="http://www. imsglobal.org/xsd/imscp_vipl"
xmIns: imsmd="http://www. imsglobal .org/xsd/imsmd_vi1p2"
xmIns:imsqti="http://www. imsglobal .org/xsd/imsqti_v2pl"
xmlns:xsi="http://www._w3_0org/2001/XMLSchema-instance"
identifier="MANIFEST-QTI-1"
xsi:schemalLocation="http://www. imsglobal .org/xsd/imscp_vipl
http://www.imsglobal .org/xsd/imscp_vlpl.xsd
http://www. imsglobal .org/xsd/imsmd_v1p2
http://www.imsglobal .org/xsd/imsmd_v1p2p2.xsd
http://www. imsglobal .org/xsd/imsqti_v2pl
http://www.imsglobal .org/xsd/imsqti_v2pl._xsd">

The meta-data for the individual items is added inside the meta-data element for
the resource element containing the QTI item. The generic meta-data, either
using the IMS MD structures or the IEEE LOM structures goes first in the
cp:metadata element, followed by the IMS QTIv2 Item meta-data.

<resource identifier="RES-1" type="imsqti_item xmlv2pl"
href="qti_v2_item_01.xml">
<metadata>
<imsmd: lom>
<imsmd:general>
<imsmd:identifier>qti_v2_item _0l1</imsmd:identifier>
<imsmd:title>
<imsmd: langstring xml:lang="en"">Meta-data Example Item
#1</imsmd: langstring>
</imsmd:title>
<imsmd:description>
<imsmd:langstring xml:lang=""en">This is a dummy
item</imsmd: langstring>
</imsmd:description>
</imsmd:general>
<imsmd: lifecycle>
<imsmd:version>
<imsmd:langstring xml:lang=""en"">1.0.1</imsmd: langstring>
</imsmd:version>
<imsmd:status>
<imsmd:source>
<imsmd: langstring
xml : lang=""x-none"">LOMv1.0</imsmd: langstring>
</imsmd:source>
<imsmd:value>
<imsmd: langstring
xml : lang=""x-none"">Draft</imsmd: langstring>
</imsmd:value>
</imsmd:status>
</imsmd:lifecycle>
<imsmd:metametadata>
<imsmd:metadatascheme>LOMv1.0</imsmd:metadatascheme>
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<imsmd:metadatascheme>QTIv2.1</imsmd:metadatascheme>
<imsmd: language>en</imsmd: language>
</imsmd:metametadata>
<imsmd:technical>
<imsmd:Fformat>text/x-imsqti-item-xml</imsmd:format>
<imsmd:format>image/png</imsmd:format>
</imsmd:technical>
</imsmd: lom>
<imsgti:qtiMetadata>
<imsqti :timeDependent>false</imsqti:timeDependent>
<imsqti:interactionType>choicelnteraction</imsqti:interactionType>
<imsqti : feedbackType>nonadaptive</imsqti : feedbackType>
<imsqti:solutionAvailable>true</imsqti:solutionAvailable>
<imsqgti :toolName>XMLSPY</imsqti : toolName>
<imsqti:toolVersion>5_4</imsqgti:toolVersion>
<imsqti:toolVendor>ALTOVA</imsqti :toolVendor>
</imsqti:qtiMetadata>
</metadata>
<file href="choice.xml"/>
<file href="images/sign.png"/>
</resource>

The above code shows a simple example containing both meta-data from the
IMS meta-data specification, describing the title, description, version and status
of the item. The second part of the meta-data is IMS QTI specific. It is not
mandatory to use both meta-data parts, either the generic IMS meta-data part or

the QTI specific part of the meta-data may be used alone.

9.1.6 Packaging QTI Version 1 Objects

In QTI version 1, the questestinterop element was used to contain individual
items, sections, assessments, or object banks. All of these objects, including
any collections allowed by that version of the specification are bound to XML
documents of the same type, documents with a top level <questestinterop>

element.

When packaging questestinterop instances, the content package will contain:

(1)the manifest

(2)the questestinterop file (a QTI XML file satisfying the binding described in
[ASI_BIND])

(3)any auxiliary files (typically images or media files) required by the

questestinterop object

The manifest file must contain a separate cp:resource describing each
questestinterop object. The cp:type of the cp:resource must be
imsqti_questestinterop_xmlv1lp2. The cp:resource in turn must contain a cp:file
representing the questestinterop's XML file. The cp:resource should also
contain a cp:file for each of the auxiliary files or, alternatively, a

cp:dependency to a separate cp:resource representing the auxiliary file. The two
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approaches may be mixed in the same content package and must be treated

identically.

Meta-data may be associated with a questestinterop object in the cp:manifest by
adding it to the associated cp:resource. Meta-data conforming to the model and
XML binding for item meta-data described elsewhere in this specification must
only be used when the questestinterop object contains a single item and no
section, assessment or objectbank objects. Furthermore, this item must not

contain either gtimetadata or itemmedata elements.

The use of a cp:organization to impose a hierarchical ordering on QTI

questestinterop objects contained in a content package is forbidden.

9.2 Learning Design
IMS Learning Design [IMS_LD] and IMS QTI are natural partners in the learning process. The central
objective of the IMSLD specification is to model Units of Learning, delimited pieces of education or
training, such as courses, modules, lessons, etc. A unit of learning describes the teaching-learning
process and includes a variety of activities, assessments, services and support facilities provided by

teachers, trainers, and other staff members.

The primary motivation for integrating IMS Learning Design (IMSLD) and QTI stems from use cases
which involve exploiting the results of a test or assessment to influence the learning process, often
referred to as formative assessment. However, other use cases involving summative assessment, a final
and comprehensive test of the learner's level of understanding, also form part of the rationale for

integration.

A typical learning situation involving a Unit of Learning containing a test or assessment might see
learners engaging in a series of learning activities, then undergoing a short assessment. On the basis of
the results of this assessment, learners experiencing difficulties with material are directed to additional
learning activities designed to strengthen their understanding. In addition, those learners scoring

particularly well might be directed to skip certain learning activities.

Other cases of integration exist, such as the incorporation of straightforward, low-threshold questions
throughout a unit of learning to maintain a certain degree of learner interaction, and the use of
assessments for group formation in group-based learning (e.g., when dividing learners into groups of

similar levels of ability).

In general, the integration seeks to position assessment in its wider educational context, and revolves
around the results of QTI-based processes being used in IMSLD-based processes. However,

communication is not restricted to one direction; information can be brought in to influence the
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assessment process, including learner preferences, the results of previous tests, or the time taken to

reach the assessment.

Indeed, reconciling information described using IMSLD with that described using QTI so that run-time
systems interoperate appropriately is a particular case of more general inter-specification
interoperability. This Integration Guide does not seek to solve the more general issue, but aims to
foster a tighter integration of IMSLD and QT] to help extend their application areas and improve the

benefit of their combined use.

9.2.1 Integration through IMS LD Properties and QTI Variables

A large part of IMS LD's flexibility in orchestrating learning flows comes from
the use of properties and conditions. Properties are used to record various types
of information, which can subsequently be examined and used to influence
aspects of the learning process, including the ordering and visibility of learning
activities and learning objects. IMS LD supports the definition of different
types of property in terms of scope and persistence (see the IMS Learning
Design Specification for details). Note that the use of properties implies units
of learning at IMS LD level B or C.

In a typical example, learning designers might create a property called

P-intake-test-result:

<imsld:properties>

<imsld:locpers-property identifier="P-intake-test-result">
<imsld:title>The result for the test carried out as the first step in
a learning flow</imsld:title>

<imsld:datatype datatype="integer"/>
<imsld:initial-value>0</imsld:initial-value>

</imsld: locpers-property>

</imsld:properties>

Here we see that an IMSLD (local, personal) property is declared, with type
integer and with an initial value of zero. This property might be used in a
condition to select between alternative learning activities, based on the results

of the test:

<imsld:conditions>

<imsld:if>

<imsld:less-than>

<imsld:property-ref ref="P-intake-test-result'/>
<imsld:property-value>3</imsld:property-value>
</imsld: less-than>

</imsld:if>

<imsld:then>

<imsld:show>

<imsld:learning-activity-ref ref="LA-Review-Additional-Material"/>
</imsld:show>

</imsld:then>

</imsld:conditions>
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Here we see an IMSLD condition which states that if the value of
P-intake-test-result is less than 3, a learning activity should be shown (giving,

for example, additional guidance on a topic).

The IMS QTI specification includes the similar notion of variables, used to

record the outcomes of assessment:

<imsqti :outcomes_processing>

<imsqgti :outcomes>

<imsqti :decvar varname=""SCORE" vartype=""Integer" defaultval="0"/>
</imsqgti:outcomes>

</imsqgti:outcomes_processing>

The above XML fragment shows the declaration of a variable SCORE, of type

integer and with an initial value of zero.

The integration of IMS LD and IMS QTI revolves around aligning property and
variable names. Essentially, when property identifiers and variable names are
declared to be lexically identical at design time (i.e. in IMS LD-based and IMS
QTl-based XML), they are considered to be a shared variable in run-time
software environments which involve IMS LD and IMS QTI-based processes. To
achieve this effect in the above QTI example, the variable name would need to
be modified to become the property name used in IMSLD XML. Alternatively,
the IMSLD XML could be modified to align it with the QTI variable name

(including references in any IMSLD conditions using the property).

Figure 9.1 shows a Unit of Learning which includes both a fragment of QTI and
a fragment of IMS LD which refer to VPROP in the manner describe above.
These fragments may have been created with different tools or using an editing
environment which supports authors in creating both types of content. Although
software may be written to interpret both specifications, effectively
side-stepping the integration issue, separate markets of LD processors and QTI
processors already exist. As a result, the run-time situation may well involve

different processors reading and writing VPROP.

Figure 9.1 Illustration of LD and QTI integration.
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Unit of Learning

LD
processor

<locpers-property
identifier="VPROP "/>

<decvar varname="“VPROP*
varty pe="Integer"
defaultval="0"/>

Run time

Design time

This is a loose level of integration in that, from the perspective of IMS LD, the
internal response processing algorithms used in the QTI content are hidden,
with only the resulting outcome being of importance. Similarly, QTI-based
processes are unaware of any IMS LD-based use of outcomes. Some run-time
mechanism must be in place to enable both IMS LD and IMS QTI-based
processes to write to and read from, and services based on the emerging IMS
Shareable State Persistence Information Model would appear a suitable

candidate.

A complicating factor with this approach lies in the use of multiple QTI items
in which the same QTI variable name may be used more than once. The QTI
specification indicates the default variable name to be "SCORE", and it is not
uncommon to see this variable name used with QTI items. In order to avoid
naming clashes and increase the transparency of Units of Learning which
integrate IMSLD and IMS-QTI, the recommended best practice is to combine
identifiers. The approach is to create compound identifiers for use as IMS LD
property names by combining the resource identifier associated with the content
package resource containing the IMS QTI item as a prefix to the variable name,

using a period as separator. This approach is illustrated below.

(1)Naming and Typing
LD's properties are of type XML Identifiers (see
http://www.imsglobal.org/learningdesign/ldv1p0/imsld_infov1lp0.html#1515694),
with the rules for their construction being governed by the XML 1.0

specification:

Definition: A Name is a token beginning with a letter or one of a few
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punctuation characters, and continuing with letters, digits, hyphens,
underscores, colons, or full stops, together known as name characters.] (from
Extensible Markup Language (XML) 1.0 (Third Edition), W3C Recommendation
04 February 2004
http://www.w3.0rg/TR/2004/REC-xm1-20040204/#NT-Nmtokens)

QTIv2 item variables are also XML ldentifiers and so the rules governing the

lexical composition of IMSLD properties and IMSQT]I variable are identical.

However, the type systems used in IMS LD and IMS QTI differ:

Learning Design QTI

no equivalent identifier
Boolean boolean
Integer integer
Real float
String string
Text string

no equivalent point

no equivalent pair

no equivalent

directedPair

Duration duration

File file

URI uri

Datetime no equivalent

A final complicating factor is the presence of multi-valued variables in QTI

which have no equivalent in IMS LD.

These issues point to the need for systems which process QTI items in
combination with IMS LD to perform checks and issue warnings when
differences are seen either in the type or multi-valued nature of QTI outcome

variables and IMS LD properties which share a local part of their Qname.

9.2.2 How and Where QTI Content is Referenced in the Learning Design of a Unit of
Learning

Conceptually, from an IMS Learning Design perspective, tests are linked to
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learning-activities which provide the instruction to complete the test that is
present in the environment. In this way, reference to QTI items is likely to be
as learning-objects in environments associated with learning-activities. The
following figure shows part of an IMS manifest file containing these

relationships:

Screenshot illustrating a Learning Design referring to a QTI Item

http://www.imsglobal.org/question/gtiv2plpd2/images/IdManifest.png

A learning activity can reference one or more environments, and nesting of
environments is permitted. Each environment can, in turn, contain several
learning-objects, each referencing a separate QTI item. Environments can be
made visible or hidden using IMS Learning Design's condition mechanism,
giving the designer of a unit of learning considerable flexibility in modeling
the sequencing and selection of test items during the course of a learning
process. Note that the same approach can be used for including QTI content

above the item level (sections or assessments).

Compound identifiers are formed by using the resource identifier of the content
package resource which references the QTI item, together with the QTI variable
name, separated by a period. In the above example, assuming the QTI content in
the file choice_01.xml contains an outcome variable declaration for the variable
SCORE, IMS-LD content needing to use the value of SCORE would use a

property declared as:
<imsld:locpers-property identifier="Questionl.SCORE">

9.2.3 skeletal example of IMS LD, QTI, and CP integration
This section walks the reader through a skeletal example of a Unit of Learning
which integrates IMS Learning Design and IMS QTI in a content package. Three
questions are used, two of which use the same variable names in order to

further illustrate the approach to compound identifiers.

We will build the example starting from the QTI content, held in three separate

files:

choice_01.xml

http://www.imsglobal.org/question/gtiv2plpd2/examples/Ildexample/choice 01.x

ml

choice_02.xml
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http://www.imsglobal.org/question/qgtiv2plpd2/examples/ldexample/choice 02.x

ml

choice_03.xml

http://www.imsglobal.org/question/qgtiv2plpd2/examples/ldexample/choice 03.X

ml

Note that the first two items both use the variable SCORE, the third item uses
the variable SIGNSCORE.

These three IMS QTI items would be included in the content package as three
resources (note that two other resources are also shown in the resources

section):

<?xml version="1.0" encoding="UTF-8"?>

<I-- edited with XMLSPY v5 rel. 4 U (http://www.xmlspy.com) by Colin

Tattersall (Open University of the Netherlands) -->

<imscp:manifest

xmIns:imscp="http://www.imsglobal .org/xsd/imscp_vilpl"
xmIns:imsld="http://www. imsglobal .org/xsd/imsld_v1p0"
xmIns:xsi="http://www.w3.0rg/2001/XMLSchema-instance"
xsi:schemalLocation="http://www. imsglobal .org/xsd/imscp_vlpl

imscp_vlpl.xsd
http://www. imsglobal .org/xsd/imsld_v1p0O IMS LD Level B._xsd"
identifier="Integration-Example'>

<imscp:organizations>

<imsld:learning-design identifier="LD-Integration-Example"™ uri=""

level="B">

</imsld:learning-design>
</imscp:organizations>
<imscp:resources>
<imscp:resource identifier="R-Simple" type="webcontent">
<imscp:file href="simple.xml"/>
</imscp:resource>
<imscp:resource identifier="Question_1" type="imsqti_item_ xmlv2pl"
href=""choice_01.xml">
<imscp:file href=""choice_ 01.xml"/>
<imscp:file href="sign.png"/>
</imscp:resource>
<imscp:resource identifier="Question_ 2" type="imsqti_item xmlv2pl"
href="choice_02.xml">
<imscp:file href="choice_02.xml"/>
<imscp:file href="sign2.png"/>
</imscp:resource>
<imscp:resource identifier="Question_3" type="imsqti_item xmlv2pl"
href=""choice_03.xml">
<imscp:file href="choice_03.xml"/>
<imscp:file href=""sign3.png'/>
</imscp:resource>
<imscp:resource identifier="R-Feedback"™ type="webcontent'>
<imscp:file href="feedback.xml"/>
</imscp:resource>
</imscp:resources>
</imscp:manifest>
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In this example, the three resources are referenced from a single environment

associated with a single learning activity:

<?xml version="1.0" encoding="UTF-8"7>

<l-- edited with XMLSPY v5 rel. 4 U (http://www._xmlspy.com) by Colin

Tattersall (Open University of the Netherlands) -->

<imscp:manifest

xmIns: imscp="http://www. imsglobal .org/xsd/imscp_vipl"
xmIns:imsld="http://www. imsglobal .org/xsd/imsld_v1p0"
xmIns:xsi="http://www._w3_0rg/2001/XMLSchema-instance"
Xxsi:schemalLocation="http://www. imsglobal .org/xsd/imscp_vipl

imscp_vlpl.xsd
http://www. imsglobal .org/xsd/imsld_v1pO IMS_LD Level_B.xsd"
identifier="Integration-Example'>

<imscp:organizations>

<imsld:learning-design identifier="LD-Integration-Example' uri=

level="B">

<imsld:activities>

<imsld:learning-activity isvisible="true" identifier="LA-Signpost'>
<imsld:title>Complete the question show in the
environment</imsld:title>

<imsld:environment-ref ref="E-Simple-Environment"/>
<imsld:activity-description>

<imsld:title>Check your understanding of signposts</imsld:title>
<imsld:item identifier="1-Simple" identifierref="R-Simple"/>
</imsld:activity-description>

</imsld:learning-activity>

</imsld:activities>

<imsld:environments>

<imsld:environment identifier="E-Simple-Environment">
<imsld:title>Quick Test</imsld:title>

<imsld:learning-object identifier="LO-QTI-Iteml">
<imsld:title>Assign a sign</imsld:title>

<imsld:item identifier="I1-Questionl”™ identifierref="Question_1"/>
</imsld:learning-object>

<imsld:learning-object identifier="LO-QTI-Item2">
<imsld:title>Assign a second sign</imsld:title>

<imsld:item identifier="1-Question2" identifierref="Question_2"/>
</imsld:learning-object>

<imsld:learning-object identifier="LO-QTI-I1tem3">
<imsld:title>And try to assign a third one</imsld:title>
<imsld:item identifier="1-Question3" identifierref="Question_3"/>
</imsld:learning-object>

</imsld:environment>

</imsld:environments>

</imsld:components>

<imsld:method>

</imsld:method>
</imsld: learning-design>
</imscp:organizations>
<imscp:resources>
<imscp:resource identifier="R-Simple" type="webcontent">
<imscp:file href="simple.xml"/>
</imscp:resource>
<imscp:resource identifier="Question_1" type="imsqti_item_xmlv2p0"
href=""choice_01.xml">
<imscp:file href="choice 01.xml"/>
<imscp:file href="sign.png"/>
</imscp:resource>
<imscp:resource identifier="Question 2" type="imsqti_item_xmlv2p0"
href="choice_02.xml">
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<imscp:file href=""choice 02.xml"/>
<imscp:file href=""sign.png2'"/>
</imscp:resource>
<imscp:resource identifier="Question_3" type="imsqti_item_xmlv2p0"
href=""choice_03.xml">
<imscp:file href=""choice_03.xml"/>
<imscp:file href="sign3.png"/>
</imscp:resource>
<imscp:resource identifier="R-Feedback" type="webcontent'>
<imscp:file href="feedback.xml"/>
</imscp:resource>
</imscp:resources>
</imscp:manifest>

IMS LD properties are defined for each outcome variable used in each resource
file in the following manner, together with a property which will be used to
hold the sum of the three:

<imsld:properties>

<imsld:locpers-property identifier="Question_1.SCORE">
<imsld:title>The result for the first question</imsld:title>
<imsld:datatype datatype="integer"/>
<imsld:initial-value>0</imsld:initial-value>
</imsld:locpers-property>

<imsld:locpers-property identifier="Question_2.SCORE">
<imsld:title>The result for the second question</imsld:title>
<imsld:datatype datatype="integer"/>
<imsld:initial-value>0</imsld:initial-value>
</imsld:locpers-property>

<imsld:locpers-property identifier="Question_3_SIGNSCORE">
<imsld:title>The result for the third question</imsld:title>
<imsld:datatype datatype="integer"/>
<imsld:initial-value>0</imsld:initial-value>
</imsld:locpers-property>

<imsld:locpers-property identifier="Total">

<imsld:title>The total</imsld:title>

<imsld:datatype datatype="integer"/>
<imsld:initial-value>0</imsld:initial-value>
</imsld:locpers-property>
</imsld:properties>

Assuming a pedagogical approach of programmed instruction, the learner may
only progress if the total score is three (i.e., if all three questions are answered
correctly). This is handled in IMS LD by indicating that the activity can only be

completed when a property is set (when-property-value-is-set):

<imsld:activities>

<imsld:learning-activity isvisible="true" identifier="LA-Signpost'>
<imsld:title>Complete the question show in the
environment</imsld:title>

<imsld:environment-ref ref="E-Simple-Environment'/>
<imsld:activity-description>

<imsld:title>Check your understanding of signposts</imsld:title>
<imsld:item identifier="1-Simple" identifierref="R-Simple"/>
</imsld:activity-description>

<imsld:complete-activity>

<imsld:when-property-value-is-set>

<imsld:property-ref ref="Total"'/>
<imsld:property-value>3</imsld:property-value>
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</imsld:when-property-value-is-set>

</imsld:complete-activity>

<imsld:on-completion>

<imsld:feedback-description>

<imsld:item identifier="1-Feedback”™ identifierref="R-Feedback'/>
</imsld:feedback-description>

</imsld:on-completion>

</imsld:learning-activity>

</imsld:activities>

The final step is to include an IMS LD condition which sets the property Total

to have the value 3 when all three questions have been answered correctly:

<imsld:conditions>

<imsld:if>

<imsld:and>

<imsld:greater-than>

<imsld:property-ref ref="Question_1._SCORE"/>
<imsld:property-value>0</imsld:property-value>
</imsld:greater-than>

<imsld:greater-than>

<imsld:property-ref ref="Question_2_SCORE"/>
<imsld:property-value>0</imsld:property-value>
</imsld:greater-than>

<imsld:greater-than>

<imsld:property-ref ref="Question_3_SIGNSCORE"/>
<imsld:property-value>0</imsld:property-value>
</imsld:greater-than>

</imsld:and>

</imsld:if>

<imsld:then>

<imsld:change-property-value>
<imsld:property-ref ref="Total"/>
<imsld:property-value>3</imsld:property-value>
</imsld:change-property-value>

</imsld:then>

</imsld:conditions>

The property Total could equally have been given the type boolean and assigned

a value of true once the total had been reached.

Full Manifest File

http://www.imsglobal.org/question/qtiv2plpd2/examples/ldexample/imsmanifest

xml

9.2.4 IMS LD and QTI assessmentTest integration
The previous example shows how individual QTI assessmentltems are
referenced from within IMS Learning Design. In a similar way it is possible to
point to complete assessmentTests from within IMS LD. The value of the

outcome variable SCORE of the test would use a property declared as:

<imsld:locpers-property identifier="Assessmentl.SCORE">

Assessmentl in that case is the identifier of the resource containing the QTI

assessmentTest.
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9.3

9.4

Simple Sequencing
The IMS Simple Sequencing specification [IMS_SS] defines a method for representing the intended
sequencing behavior of an authored learning experience. In other words, the way learning technology

systems can sequence discrete learning activities in a consistent way.

Integrating individual assessment items with learning activities into a single activity tree controlled by
simple sequencing rules suggests the need to map the information about the item session into the
appropriate simple sequencing concepts. A detailed discussion of how this mapping might be
implemented is beyond the scope of this document, though a number of experimental approaches are
currently being discussed within the community. Readers may wish to monitor the output of the [APIS]

project which is currently preparing more detailed recommendations.

To help facilitate easier integration of QTI items into activity trees authors are strongly encouraged to
define an outcome variable with the name SCORE to be of a numeric type and to provide a value for
the normalMaximum attribute of the outcomeDeclaration. Note particularly that scores will be
normalized to the range [-1.0,1.0] for use with sequencing rules so care will need to be taken when

designing items that generate scores with minimum obtainable values other than 0.

Simple sequencing makes use of the organization element within the content package. In order to treat
an assessment item as an activity a suitable cp:item element will need to be included in the
organization. As stated above, this is the only use of the organization element that this specification

recommends when packaging QTI content.

Note that assessment items have resource type imsqti_item_xmlv2p0 and not webcontent. This
indicates to the processing system that the resource is not suitable for handing directly to a
web-browser for presentation. Instead, web-based systems that support the use of assessment items
within activity trees must be capable of converting the assessment item into a suitable form for web
delivery, processing the responses and collecting and mapping the resulting item outcomes. The
version 2 data model for the itemBody profiles [ XHTML] making this transformation considerably

easier.

CMI

The CMI datamodel [CMI] is designed to provide a mechanism for the communication of data created
at runtime, such as the outcomes of an assessment item, to a learning management system or other
runtime service. A detailed description of how to map the contents of an item session into this model is

beyond the scope of this specification.

Item authors are encouraged to follow the best practice described in Simple Sequencing to help
facilitate interoperability through the CMI interface. A special predefined item variable

(completionStatus) is defined to ease integration with CMI-based systems. Authors are reminded that
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adaptive items must maintain a value for this variable in the item's responseProcessing rules.

10.XML Binding

A document describing the way the data models have been bound to [XML].

11.Conformance Guide
A document that describes conformance requirements and provides a data model for
the construction of QTI profiles including a predefined profile that replaces the QTI
Lite specification [QTI_LITE] released as part of version 1. This document is
currently unchanged but an updated version will be published with the final release

of the specification.

In order to make meaningful statements about interoperability it is necessary to
consider the issue of QTIl-conformant data and the associated issue of what a system

developer needs to do to ensure that their system conforms.

A system vendor or data publisher makes a conformance statement that can be used
by the community to compare the capabilities of their product with others. To
facilitate creation of conformance statements contentProfile and bankProfile classes
are defined that enable a rigorous approach to describing the extent to which the
item information and packaging models are supported. The same classes can of
course be used to describe a set of requirements. Used in this way they enable
smaller communities to express profiles of this specification. For information and
advice about setting up and running such communities, readers are referred to the
IMS Application Profile Guidelines Whitepaper [IMS_AP].

This specification defines two profiles that can be used as the basis for determining
interoperability needs in the absence of any more specific profiling requirement.
These profiles are called QTI-Lite Version 2 (which applies only to content) and
QTI-AIl Version 2 and can be used to interpret statements such as "conforms to all
of QTI Version 2".

Communities that define their own profiles are strongly encouraged to ensure that
all objects conforming to their profile also conform to the QTI-All Version 2 profile
described in this document except with respect to additional media types (see
objectType and imageType). Profiles that allow (or even require) objects that do not

conform to QTI-AIll Version 2 should describe themselves as extensions of QTI.

11.1 Conforming Data

This specification defines several types of data objects that may be exchanged between systems and
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hence require defined levels of interoperability. For example, a set of item statistics may be described

as QTI Version 2 Conformant. This section explains what such conformance statements mean.

11.1.1 Assessment Items
Assessment Items must be XML documents that conform to the XML schema
for assessmentltem defined by this specification and to the additional content

constraints described in the information model.

11.1.2 Item Packages
Item packages must conform to the IMS Content Packaging specification and
contain assessment items packaged in accordance with the requirements

described in the Integration Guide.

11.1.3 Item Statistics
Item statistics must be XML documents that conform to the XML schema for

usageData defined by this specification.

11.1.4 Response Processors
Response Processors must be XML documents that conform to the XML
schema for responseProcessing defined by this specification and to the

additional content constraints described in the information model.

11.2 Conforming Systems
In addition to defining conformance criteria for the data objects that are
exchanged between interoperable systems, this specification also describes
requirements on the way those systems interpret the information described by
those data objects. Systems that describe themselves as conforming to "QTI
Version 2" must make reference to an appropriate profile. The requirements on

each type of system are described below.

11.2.1 Publishing System
A conformant publishing system is any system that can export conforming
assessment items packaged as item packages without requiring the use of the

extension elements customlinteraction and customOperator.

A publishing system may also publish content in a variety of other formats,
including some QTI-based formats that make use of the extension elements,
but it must be possible to separate this output or the modes of operation that

generate it. For example, a publishing system may contain a flag to turn off
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the use of QTI extensions when publishing content and skip items from the

selected data set that would have required them.

A publishing system should create a contentProfile that describes the range of content it can export.
The main purpose of such a profile is to describe the requirements for a system that needs to

import the data and does not imply that the publishing system exploits the full range of
functionality it describes. For example, a publishing system that exports only single response
multi-choice questions as conformant QTI assessment items would still add choicelnteraction as

an interactionType to its contentProfile even though this describes multiple-response multi-choice

questions too (these two question types being inseparable in the contentProfile).

11.2.2 Authoring Systems
A conformant authoring system allows item authors to create new items, to edit existing items

imported from conforming item packages, and to export items into new or updated item packages.

Authoring systems must set or adjust the toolName and toolVersion appropriately when exporting
items (unless no changes have been made). When exporting items, all use of extensions must be
consistent with the conventions of the tool referred to by these attributes. The extension
mechanisms are:

The label attribute on bodyElement.

*The customlInteraction class.

*The customOperator class.

Authoring systems should ignore information represented by the extension mechanisms when

importing an item that was created by an incompatible tool.

Authoring systems should also ensure that data that can be represented by the information model
defined by this specification is represented in that way. In other words, authoring systems should
not make use of the extension mechanisms to represent information that could have been

represented without them.

This requirement is made to ensure that authoring systems meet the reasonable expectations of

authors when exporting assessment items. For example, an author who creates a question

containing a simple choice represented by hotspots on a background image can reasonably expect

the exported data to contain a hotspotChoice and not a custominteraction containing a proprietary

applet that implements the same functionality on a limited set of delivery engines.
A system that uses an extension mechanism to represent data that can be represented directly in the
information model must not claim conformance for that part of the information model in its

conformance profile.

Note that a tool may combine the functions of authoring system and delivery engine, to allow
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11.2.3

11.2.4

authors to try out their items, but it is not required to do so. Where a tool contains a conformant
authoring system and a delivery engine it should ensure that the delivery engine is also conformant

to prevent authors being misled.

An authoring system should create a contentProfile to describe the range of QTI content that it

supports.

Item Bank Systems
An item bank system is a tool for managing collections of items, their meta-data, and any

associated usage data.

A conformant item bank system allows item bank managers to import and export collections of
items from item packages. Item bank systems must not alter the items' assessmentltem data.

Though a given tool may combine the features of an item bank system with an authoring system,

to be a conformant item bank system it must still be capable of importing, managing, and

exporting collections of items without modification of the associated assessmentltem data.

An item bank system should create a bankProfile to describe the range of features that it supports.
Version 1 of this specification described an information model for objectbanks, assessments, and
results which have not been updated by this version but may be updated by future versions.
Therefore, the conformance of item bank systems with respect to the interoperability of item banks,

assessments, and results and the associated bankProfile class is subject to change.

Delivery Engines

A delivery engine is the component of a system that allows the user or candidate to interact with
an item, to assign values to response variables and to invoke response processing and provide
feedback as appropriate. A delivery engine may be part of a full-blown assessment system or it

may simply be a component of an authoring or editing system.

A conformant delivery engine conforms to the requirements described in the information model
with respect to its behavior in delivering the items. For example, it must provide suitable controls
that operate in accordance with the requirements of each supported interaction and maintain the

data described by the item session.

11.3. Conformance Profiles

11.3.1 Authoring and Delivery Systems

Class : contentProfile

This class provides a framework for describing the capabilities or requirements of an authoring
system or delivery engine. Most of the elements of the profile are booleans that indicate whether
or not a specific feature is supported (true) or not supported (false). When being used in the

context of expressing requirements the values correspond to required or optional respectively.
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This profile class does not support exclusion of features.

Contains : composite boolean [1]

Whether or not the system supports composite items.

Contains : adaptive boolean [1]

Whether or not the system supports adaptive items.

Contains : timeDependent boolean [1]

Whether or not the system supports time dependent items.

Contains : templates boolean [1]

Whether or not the system supports item templates.

Contains : textElements boolean [1]
Whether or not the system supports the XHTML text elements. A profile that supports any of the
other XHTML element groups should support this one too.

Contains : listElements boolean [1]

Whether or not the system supports the XHTML list elements.

Contains : objectElements boolean [1]

Whether or not the system supports the XHTML object elements.

Contains : objectType mimeType [*]
For systems that support the object element, a list of the types of object supported. For example:

image/jpeg, audio/aiff, etc.

Contains : presentationElements boolean [1]

Whether or not the system supports the XHTML presentation elements.

Contains : tableElements boolean [1]

Whether or not the system supports the XHTML table elements.

Contains : imageElement boolean [1]

Whether or not the system supports the XHTML image element.

Contains : imageType mimeType [*]
For systems that support the image element, a list of the types of images supported. For example:

image/png, image/jpeg, etc.
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Contains : hypertextElement boolean [1]

Whether or not the system supports the XHTML hypertext element.

Contains : mathElement boolean [1]

Whether or not the system supports the MathML <math> element.

Contains : mathVariable boolean [1]
Whether or not the system support the expansion of template variable names in MathML

expressions.

Contains : feedbackIntegrated boolean [1]

Whether or not the system supports integrated feedback, i.e., the feedbackBlock class.

Contains : feedbackModal boolean [1]

Whether or not the system supports modal feedback, i.e., the modalFeedback class.

Contains : rubric boolean [1]

Whether or not the system supports rubric blocks, i.e., the rubricBlock class.

Contains : printedVariables boolean [1]
Whether or not the system has core support for the printedVariable element. Note that support for

the r conversion type specifier is controlled separately rounding.

Contains : interactionType [*]
The supported interaction type(s). The vocabulary is comprised of the names, as defined in the
information model, of the leaf classes derived from interaction with the exception of

customlnteraction. See below for interaction-specific conformance notes.

Contains : responseRules boolean [1]

Whether or not the system supports response rules in response processing. Systems that set this to
true are assumed to be able to process arbitrary templates so need not list these individually. Note
that support for the equalRounded and patternMatch operators is optional, see rounding and

regexp respectively.

Contains : rpTemplate uri [*]

For systems that only support response processing templates, a list of the templates supported.

Contains : rounding boolean [1]

Whether or not the system supports advanced rounding: if printedVariables is supported then the r
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conversion type specifier is also supported.

Contains : regexp boolean [1]
Whether or not the system supports regular expression matching: if the textEntrylnteraction or
extendedTextInteraction then the patternMask attribute is also supported; if responseRules is

supported then the patternMatch operator is also supported.

Contains : metadataProfile [1]

The parameters concerning the range of meta-data supported are described by a separate class.

Class : metadataProfile

Associated classes :

bankProfile, contentProfile

Contains : imsmd boolean [1]
The system supports meta-data described by and bound according to the IMS meta-data
specification [IMS_MD_Binding].

Contains : lomMetadata boolean [1]
The system supports meta-data described by [LOM] and bound according to the associated XML
binding.

Contains : imsqtimd boolean [1]
The system supports meta-data described by and bound according to the

qtiMetadata class defined in the associated Meta-data and Usage Data.

11.3.1.1 Interaction-Specific Conformance Notes
Most of the simple interactions can be supported in isolation. For example, it is possible to
define a meaningful profile with the a single value of choicelnteraction for interactionType

and no other conforming features.

Some interaction types require the use of XHTML-based elements that are subject to their
own flag in the profile. A profile that contains an interactionType indicating support for one
of these types must also set the flags for any required XHTML-based element to be valid.

These requirements are listed below.
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gapMatchlinteraction

inlineChoicelnteraction,
textEntrylnteraction, hotTextlInteraction,
endAttemptinteraction
hotspotinteraction, selectPointInteraction,
graphicOrderlnteraction,
graphicAssociatelnteraction,
graphicGapMatchinteraction,
positionObjectinteraction,

drawinglnteraction

11.3.2 Item Bank Systems
Class : bankProfile

Requires textElements. If a system supports gapMatchinteraction
and objectElements then it must support use of gaplmg with any
image objectTypes in the profile. A system that supports
gapMatchlinteraction but no image objectTypes does not support
gapimg.

Require textElements.

Require objectElements and at least one suitable objectType.

This class provides a framework for describing the capabilities or requirements of an item bank

system. It has a similar dual use for specifying capabilities and requirements as the contentProfile

class.

Note that item bank systems must be able to import and export items from content packages and

must be able to operate in a mode whereby all imported usage data and meta-data from a

vocabulary or scheme to which conformance is claimed can be exported again with the same set

of items.

Contains : usageDataVocabulary uri [*]

The URI of a vocabulary file (or files) describing the vocabulary of supported

usage data. Reference to a vocabulary indicates that a system supports

usage-data files packaged according to the method described in Integration

Guide.

Contains : metadataProfile [1]

The flags describing the range of meta-data supported are the same as those

used in the contentProfile.

11.3.3 QTI-Lite

QTI-Lite is presented as the entry-level profile to the full QTI specification and only concerns

content, its creation, modification, and delivery. In other words, it does not concern item bank

systems. QTI-Lite does not support all of the features of the full specification but it is a proper
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profile, in other words an assessment item that conforms to the QTI-Lite profile also conforms to
the default "QTI-All" profile defined below.

QTI-Lite Profile Definition
conformance/ imsqti_lite_profile.xml

The key differences between the QTI-Lite and the QTI-All profile are:

1.  Only one interaction per item.

2. The only interaction type to be supported by QTI-Lite is the choicelnteraction, suitable for
use with simple multi-choice questions like one choice from many (e.g., "Yes/No",
"True/false" and "Likert scale™) and also with multiple response questions like one or more
choice from many (e.qg., select all that apply).

3. Simple response processing using the Match Correct template enabling only a single right
answer (or an exact matching group for multiple response).

4. No support for integrated feedback.

5. Limited image types and structural formatting.

6.  No support for advanced features like adaptive items, templates or time based scoring.

Note that the inclusion of multiple-response questions represents an expansion of the scope of
QTI-Lite since version 1 of this specification but that the restrictions on response processing, in
particular the lack of support for the Map Response template, should not present a significant

burden to implementors.

11.3.4 QTI All
The content profile that describes conformance to the full QTI Version 2 specification includes a

complete list of features and a minimal set of media types.

QTI-All Content Profile Definition
http://www.imsglobal.org/question/qtiv2plpd2/conformance/imsqticontent_all profile.xml

QTI-All Bank Profile Definition
http://www.imsglobal.org/question/gtiv2plpd2/conformance/imsgtibank _all profile.xml



http://www.imsglobal.org/question/qtiv2p1pd2/conformance/imsqtibank_all_profile.xml
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