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QML is an structured language that can be used to describe questions independent of platform or layout considerations. QML is defined by Question Mark Computing Ltd, but is designed as an extensible language that the whole computer assisted assessment community can use. This specification is not yet finished, and the language may change before release.





Some general principles of the language :





QML describes individual questions only. Each question defined in QML is independent to any other. Sequencing of questions (eg branching, jumps and selection of questions at random for a test) is outside the scope of QML. Although more than one question may be defined in the same QML file, there is no link or interdependence between different questions within QML. 





This document describes the open, "unencrypted" ASCII version of QML. Other physical formats containing the same logical data but represented in other physical ways may also be defined. For example some physical formats might be in database form and some might be in encrypted or compressed form. Because the logical structure of the different formats is the same, it should be easy to translate any one physical form into another. 





Existing data types such as MIME and HTML will be drawn on where possible to reduce the amount of work needed to define QML elements and to increase portability. For a description of the MIME format see http://andrew2.andrew.cmu.edu/rfc/rfc1521.html. For the latest (v3.2) definition of HTML see http://www.w3.org/pub/WWW/TR/WD-html32.





A question is considered to consist of some content (usually text and graphics asking the question) and some request for an answer. A QML question is divided into four components:





The question header, information identifying the question (eg its description and the topic it is in).


The question body, all the material presented, or made available, to the participant.


The question choice(s), the different responses made available to the participant 


The outcome of the question, what score to set and what feedback to display depending on the choice(s) selected. All possible combinations of choices are mapped to a fixed number of outcomes, including (optionally) a default outcome which will apply if none of the other outcomes are valid.�


Comments may be placed within QML by using the ‘#’ characters, all text after this character up to the end of the line will be ignored. Eg :


�# This is a comment�This is QML # This is a comment�This is more QML





Comments may not be placed within content. Any comments placed between <CONTENT> and </CONTENT>,  <CHOICE> and </CHOICE> or <OUTCOME> and </OUTCOME> will be treated as part of the content. Eg





<QUESTION> # this is a comment


<CONTENT>


Some content ...


# this is part of the content


</CONTENT> # this is a comment


# this is a comment


<ANSWER>


# this is a comment


<CHOICE>


# this is part of the content


Some content ...


</CHOICE>


</ANSWER>


# this is a comment


<OUTCOME>


# this is part of the content


Some content ...


</OUTCOME>


# this is a comment


</QUESTION>





Comments may not be placed within attributes. Any comment between the quote marks defining the start and finish of an attribute value will be treated as part of that attribute. Eg





<QUESTION INDEX = "Geography/Capital cities/1" 


# this is a comment


DESCRIPTION="Question about the capital city of France"  


TEMPLATE = "Alpha1 # this is part of the attribute">�


The question content, the choices and the outcome will all be able to contain data of one or more types, the type being defined by the type attribute which will correspond to a valid MIME type (or to a new type defined for the question or implementation).





QML works on the same general principle as HTML in terms of a file containing text with tags to define specific meanings. The general structure of a tag is : <Tagname Attribute> Tag Contents </Tagname>�


A question takes the general form 


<QUESTION>


<CONTENT>


Some content ...


</CONTENT>


<ANSWER>


<CHOICE>


Some content ...


</CHOICE>


</ANSWER>


<OUTCOME>


Some content ...


</OUTCOME>


</QUESTION>





Attributes are defined in the form NAME=NUMBER, NAME=WORD or NAME=”STRING”.�


QML is extensible, i.e. able to incorporate content and question types not yet envisaged, by means of two principles :





All elements will contain information about their type to enable their interpretation by different implementations. The type information may be omitted in which case the element will be assumed to be of some default type defined by the implementation, or the question header.





All elements can contain user defined attribute tags which will be ignored by implementations that do not understand them. Eg, the QUESTION tag may contain attributes like ‘AUTHOR’, ‘DEPARTMENT’ or ‘SOURCE’ which will not necessarily be used by an implementation but will allow searching of question according to these fields.





The question header and question content structures are fixed for all kinds of QML questions, but the choices and outcome are interpreted in different ways for different question types. A number of question types are defined in this initial QML definition.  Extensions to QML are primarily implemented by defining new question types. Not all types will be supported by all QML implementations. 





Each question is scored with an integer number, on the general principle that the higher the score, the better the participant has done. An unanswered or unscored question scores zero. QML defines the way the answer request is presented to the participant, the way the score is calculated and any response or feedback that is presented.





There can be an optional header in the file that defines that the document is QML and describes the software used to create the QML and the version/date information. This is not that meaningful to a QML parser but could be useful to the author and to document management systems.





For example


<QML  SOFTWARE=QMDW  VERSION=4.01   DATE=17/10/98 19:35:44   FILE=//PUBLIC/QML/EXAMPLES/HELLO.QML>


One or more questions ... 


</QML>





might describe what an exporter from QM for Windows might write as a header when exporting library file HELLO.QDL into QML format.





Header Question header information is encapsulated as arguments inside the <QUESTION> tag. There are the following main attributes.





TOPIC. A description of the subject matter covered by the question. Possibly hierarchical in structure - eg TOPIC=”history/101/tudors”.





DESCRIPTION. Question description text containing information about the question.





DIFFICULTY. A measure of how easy or difficult the question is. This may be defined arbitrarily at authoring time or may be based on results of previous usage of the question. Eg DIFFICULTY=”very easy” or DIFFICULTY=0.9�


TYPE. This sets a default content type for the question. Any elements in the question may omit a type attribute in which case the question default type will be assumed. If this is not present, the default type will be set by the implementation. Typical MIME types used could be text/plain, text/html or image/gif. 





FLOOR and CEILING. Used to limit question scores so that any scores above CEILING are reduced to the ceiling value and any scores below FLOOR are increased to the floor value. Eg FLOOR=0 will round up all negative scores to 0.





For example


<QUESTION TOPIC = "Geography/Capital cities/1" DESCRIPTION= "Question about the capital city of France" DIFFICULTY="Easy">





Other possible attributes may be introduced in the future or added by individual authors. An implementation of QML will ignore any arguments it does not understand. 





Content The question content either be contained within the question body or the answer where it is contained within <CONTENT></CONTENT> tags.� 


The content may also included in any choice and any outcome in which case it will be contained by the <CHOICE> and <OUTCOME> tags respectively. The type of the content will either be defined in the containing tags, or take the default type defined by the question header or the implementation.





Content correspond to any valid MIME type, including new types defined by QMC or authors. 


Common MIME types will be text/plain (plain text) and text/html (HTML). For both of these, the default character set is US-ASCII (also known as ANSI or Latin 1). Other character sets may be specified. For example TYPE="text/plain; charset=ISO-8859-5" sets the cyrillic character set.





An additional attribute to the <CONTENT> tag is STYLE, which can be set to show the way the content is to be presented. For example STYLE = "TITLE". Meanings of STYLE are implementation or user dependent, but common values might be LARGE, MEDIUM, SMALL, QUOTE or IMAGE.





The first of any leading newline characters and the last of any trailing newline characters will be ignored in any content. For example


<CONTENT>Hello</CONTENT>


is treated the same as


<CONTENT>


Hello


</CONTENT>





Answer The answer definition is contained within the <ANSWER> </ANSWER> tags. This has a number of possible arguments and contains other tags, including <CONTENT>. The arguments to the tag are as follows.





QTYPE. This is a code to define the question type. A series of types will be defined by QMC and other types can be defined by others. The qtype attribute may contain subtypes, allowing for different delivery. QMC will maintain a central list of types.


SHUFFLE Yes or  No. Shuffle or randomise the different choices according to position, layout or other parameters.


The answer will contain one or more choice elements, each choice having a unique ID within the question. �


QML allows more than one answer element in a question, allowing for the definition of ‘composite’ questions, eg some multiple choice options plus a text entry to be used if none of the options are suitable, ‘Choose A, B, C or Other (please specify)’. This may not be supported by all implementations, some may just take the first answer element found and ignore all the others.





Choice Each choice element can take the following arguments :�


ID an identifying string to be used in determining the outcome and in reporting


TYPE a string describing a valid MIME type�


All the choices contained within an answer element will be of the same question type, as defined in the answer tag. The nature of the choice and the tests that may be performed upon it will depend on the question type. Some possible question types are :


EX - explanation. Any choice elements are ignored. Any question not containing an answer element (and hence with no question type defined) should be treated as an explanation. All outcomes except the default will be false, the default outcome will always be true.


MC - multiple choice. The choice may either be selected or not and only one choice within an answer element may be selected.


This could typically be implemented with a radio button


MR - multiple response. The choice may either be selected or not but more than one choice within an answer element may be selected. 


This could typically be implemented with a check box


Additional attributes could be :


 MAXSELECT - the maximum number of choices that may be selected.


TM - text match. The choice may be used to enter any printable text .


This could typically be implemented with an edit box


Additional attributes could be :


 WIDTH - the width (in characters) of the edit box


 HEIGHT - the height (in lines) of the edit box 


 SYMBOL - the symbol set(s) to be used 


 REFUSE - any forbidden characters that should be rejected by the edit box


 SCROLL - whether scroll bars are to be used, either VERT, HORZ or BOTH.


SEL - selection. The choice may be used to select a single item from a list or menu.


This could typically be implemented with a combo box or drop down menu.


Additional attributes could be :


 SELECT - the index of the choice that would be initially selected, from 1 to the number of choices.


HS - hot spot. The choice may be used to select a point on an image.


This could typically be implemented with an image map.


Additional attributes could be :


 MARKER - how the selected point is marked


FIB - fill in blanks. Logically the same as text match, but assuming multiple text entry elements interspersed with text.


Additional attributes could be :


 WIDTH - the width (in characters) of the edit box


 HEIGHT - the height (in lines) of the edit box 


 SYMBOL - the symbol set(s) to be used 


 REFUSE - any forbidden characters that should be rejected by the edit box


NUM - numeric. The choice may be used to enter a number.


This could typically be implemented with an edit box constrained to only allow numeric input.


Additional attributes could be :


 NUMBER - the number type to allow entry of, either INTEGER, SIGNED (signed integer), REAL or SCIENTIFIC.


 WIDTH - the width (in characters) of the edit box


 PRECISION - for integers, the maximum number of digits that can be entered. For reals, the maximum number of digits after the decimal point that can be entered.


 RANGE - the smallest and largest numbers that can be entered, eg RANGE=”1 TO 10”. Numbers outside this range should be refused, or scaled to fit within the range.





Outcome  One or more outcomes of the question may be defined which map the id and/or value of the selected choice(s) to a score and response. Outcomes are evaluated in the order in which they are defined, evaluation ends when an outcome is found to be true, unless CONTINUE is set on for that outcome. An outcome may have the following attributes�


ID an identifying string to be used in reporting or interactive scripting


CONDITION a test of one or more of the choices in the question. The condition may test 


CONDITION=TRUE will always evaluate to true and provides a default outcome for a question. If this is not present a default outcome is assumed with a score of 0 and no content


CONDITION=OTHER will evaluate to true if no previous outcomes have evaluated to true. This is to be used in conjunction with outcomes with CONTINUE=Yes.


a choice ID - was this choice ‘selected’ or not


a list of choice IDs - were a given number or more of the listed choices ‘selected’


the value of a choice - the choice may return a string, a number or any other arbitrary data which can be evaluated


SCORE the points or marks awarded for this outcome


ADD adds the defined score to whatever the question score is so far. This is to be used in conjunction with outcomes with CONTINUE=Yes so that outcomes may act cumulatively.


SET is a synonym for SCORE that may be used for increased clarity to distinguish it from ADD.


ACTION what to do with the outcome content


TYPE a string describing the outcome content as a valid MIME type�


An outcome without a condition, or with CONDITION=DEFAULT, is automatically true and can be thought of as the default outcome for the question. As evaluation of outcomes will cease this outcome should be last.�


The same information used by the outcomes will be available for reporting, that is :


The ID of the outcome


The score for the outcome


The IDs of any choices selected


The value of the choices (as a plain text string) if applicable


For instance, the reporting values may be saved as a string with the different values separated by ‘:’, eg


Right:2:ChoiceA=acetylcholine or�Partially right:1:ChoiceB=10:ChoiceC=Wednesday 


If the character used to separate the fields is included in the values, it should be escaped


Non plain text could be accommodated by prefixing it with a MIME type declaration, eg


Right:1:Drawing=Content-type image/gif; Content-transfer-encoding Base64 M(*^3X^%YC08)(&(*V etc 





The structure and syntax of QML is described more fully in QML_Definition_09.doc�


A simple example question defined in QML might look like this :�


// Multiple Choice example 


<QUESTION DESCRIPTION=”Example Multiple Choice question” TOPIC=”future web/examples” TYPE=”text/plain”>


<CONTENT>Choose the right answer from the list below</CONTENT>


<ANSWER QTYPE=”MC/Basic” SHUFFLE=YES>


<CHOICE ID=”A” >This is the right answer</CHOICE>


<CHOICE ID=”B”>This is the wrong answer</CHOICE>


</ANSWER>


<OUTCOME ID=”right” CONDITION=[”A”] SCORE=1>


Well done you got the answer right! 


</OUTCOME>


<OUTCOME ID=”wrong” CONDITION=[”B”] SCORE=0>


Bad luck, you got the answer wrong 


</OUTCOME>


</QUESTION>�


Further examples of questions defined in QML are given in QML_Examples_09.doc�
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