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1 Overview

This document describes a Web implementation for the AICC and IEEE Computer Managed Instruction (CMI) standards. It defines an Application Programming Interface (API) used by learning content to communicate with a Learning Management System (LMS).  It also defines a mechanism for launching content that enables an LMS to "bind" the LMS neutral API to an LMS specific data transfer mechanism.

1.1 HTTP Implementation

The current AICC Web CMI recommendation, AGR010, defines data exchange in terms of HACP (HTTP AICC CMI Protocol), an HTTP-based protocol. HACP has proven successful in commercial products and in large-scale LMS applications. However, the average content developer finds HACP difficult to understand and some LMS applications require protocols other than HTTP.

1.2  API Implementation

One advantage of an API is that it can make it easier for the content developer to understand and use communication with the LMS.  Another advantage is the ability of a single API to work with several different data models.  And finally, an API enables learning content, without being changed, to work with different data transfer mechanisms.

The approach defined in this document simplifies the creation of CMI compliant content by allowing content developers to think in terms of a higher-level API. This document also defines how to support the AICC and IEEE CMI data models.  Although designed to support the CMI data model, the API defines a generic capability that can be applied to related data models as these are standardized. 

Content using the API can be reused without modification with different data transfer mechanisms to suit application needs and with future versions of HACP as these are defined. The LMS dynamically determines which data transfer mechanism to use when content is launched.

1.3 Two Web Implementations

The API standards defined here complement the HTTP standards already defined in AICC and IEEE documents.  HTTP may be thought of as one possible implementation for communication. In other words, an LMS can support either an API or HTTP implementation or both implementations simultaneously.

This document builds upon work done by the AICC CMI Subcommittee, the IEEE LTSC CMI Working Group, the Macromedia/Oracle/NETg collaboration on an AICC CMI reference implementation, and the ADL Technical Working Group.

2 General Rules

2.1 Learning Management System (LMS) Responsibilities

The mechanism described here assumes a clean separation between the API function calls used in content and the API implementation. The API function calls are embedded in content. The API implementation is provided by the LMS when content is launched.

The LMS must launch the content from a window that contains the API implementation, or must provide a parent frame that contains the API implementation. 

The API implementation provided by the LMS must support all the API function calls described in this document as required. 

The functions to "get" and "set" data element values are generic in nature and do not specify particular data elements. Data elements can be retrieved from the LMS using the LMSGetValue function and modified using a LMSSetValue function. Regardless of implementation details, a LMSSetValue function call on a data element must effect the value returned by a subsequent LMSGetValue function call on that data element.

The LMS must support the ability to "get", "set", and therefore store the core set of "communication" data elements defined in the AICC/IEEE Web CMI specification. 

All return values shall be strings which are convertible to the designated data type.

2.2 Content Responsibilities

Content must be able to call JavaScript functions in a “foreign” window.  The content does not have to be developed in JavaScript, but must be able to call it.  

Content must call the LMSInitialize function before calling any other API functions.  If it calls the Initialize function successfully, it must also call the LMSFinish function before it terminates, even if it does not call any other API functions. 

Content must support the required set of "communication" data elements defined in the AICC/IEEE Web CMI specification.  

2.2.1 Binding Mechanism

Learning content will communicate with an LMS system through a JavaScript API.  This API will be part of a JavaScript object attached to either a parent window or the “opener” window for the HTML page.  The content will obtain the API object by checking for its existence on any parent window or the opener window.  The following JavaScript example demonstrates how this might work:

// returns the LMS API object (may be null if not found)

FindAPI(win)

  {
  if (win.API != null)

    return win.API;

  else if (win.parent == null)

    return null;

  else 

    return FindAPI(win.parent);

  }

// obtain the LMS API

API = FindAPI(window);

If (API == null)

  API = FindAPI(window.opener);

2.2.2 Parameter Identification

The parameters in the API function calls have a two to four part format.  Each part is separated by a period (dot).  The parameter may take one of the following forms:

· DataModel.Category

· DataModel.Category.Element

· DataModel.Category.number.Element

DataModel indicates which data model the value or return value is based on.  In this document the data model is "CMI" as defined in the AICC and IEEE CMI standards.

Category refers to a grouping in the CMI data model.  In this document the word "category" is used interchangeably with the word "group."  Each group has a unique name in the CMI data model.

Element refers to a specific value name in the CMI data model.  In the AICC documentation, each element is referred to as a keyword or a field.  Each element in the CMI data model has a unique name.  However, this may not always be the case.  To allow for future naming conventions and data extensions, the element name must always be accompanied by the name of the group in which it appears.

Number is a simple integer that refers to the location in an array, if the named value is in an array.

2.2.3 Handling Lists

There are several data elements that appear in a list or an array.  An example of this would be objective status.  There may be more than one objective covered in a lesson, and there may be more than one attempt on an objective allowed by the lesson designer.

To get or set values in a list, the index number must be used.  If a value is to be appended to the list, the Assignable Unit must know the last index number used.  If the student is entering the lesson for the second time, the "get count" function can be used to determine the current number of records in the list.  For instance, to determine the number of objective records currently recorded, the following API would be used:

LMSGetValue("cmi.Objectives.Count")

If the lesson does not know the count of the objective records, it can begin the current student count with 1.  This would overwrite any information about objectives currently stored in index position one.  Overwriting or appending is a decision that is made by the lesson author when he creates the lesson.

Elements in a list are referred to with a dot-number notation (represented by .n).  For instance the first status of an objective in a lesson would be referred to as "cmi.objectives.1.status".    The third objective status stored in a lesson would be referred to as "cmi.objectives.3.status".

3 API Set

The set of API function calls consists of the following:

LMSInitialize()

LMSFinish(cmi.action)

LMSGetCapability(cmi.type)

LMSGetValue(cmi.group.element)

LMSSetValue(cmi.group.element, value) 

LMSGetLastError()

The function names are all case sensitive, and must always be expressed exactly as shown above.  The function arguments are not case sensitive.
API Function Table

Function
Description
API Call
Return Value

Initialize
The content must call this function before calling any other API function.  It indicates to the LMS system that the content is going to communicate.  The LMS can take any initialization steps required in this function.
LMSInitialize()
A string convertible to DBoolean

Finish
The content must call this function before it terminates, if it successfully called LMSInitialize at any point.  It signals to the LMS that the content has finished communicating.  The content may not call any API function except LMSGetLastError after it calls LMSFinish
LMSFinish(cmi.Core.Exit)
A string convertible to DVocabulary

Determine capability
This function provides a way for the content to query the interface to find out its version and capabilities.
LMSGetCapability("cmi.Version")

LMSGetCapability("cmi.category")

LMSGetCapability("cmi.category.element")
DString

Get a value
This is used to determine values for various categories and elements in the CMI data model.  Only one value is returned for each call.  The category and/or element is named in the argument.
LMSGetValue(cmi.category)

LMSGetValue(cmi.category.element)
A string convertible to appropriate data type

Set a value
This is how data categories and elements get values.  The argument indicates which category or element is being set.  Only one value may be set with a single function call.
LMSSetValue(cmi.category)

LMSSetValue(cmi.category.element)
A string convertible to appropriate data type

Determine error type
The content must have a way of assessing whether or not any given API call was successful, and if it was not successful, what went wrong.  This routine returns an error code from the previous API call.  Each time an API function is called (with the exception of this one), the error code is reset in the API.  The content may call this any number of times to retrieve the error code, and the code will not change until the next API call.
LMSGetLastError()
A string convertible to

DInteger

3.1 Initialize

Description

This function indicates to the API that the learning content is going to communicate with the LMS.  It allows the LMS to handle LMS specific initialization issues.  It is called by content before it can call any other API function.

Syntax

LMSInitialize()

Parameters

None

Return value

Boolean.

A "true" result indicates that the initialization was successful and a "false" result indicates that it was not.

Examples

LMSInitialize()

The learning content tells the API that the content wants to establish communication with the LMS.  A typical return value is "true".

3.2 Finish

Description

The content must call this function before it terminates, if it successfully called LMSInitialize at any point.  It signals to the LMS that the content has finished communicating.  The content may not call any API function except LMSGetLastError after it calls LMSFinish.  In other words, all LMSSetValue commands must be made before the LMSFinish call.

Syntax

LMSfinish(cmi.action)

Argument format

Case insensitive.  Only the first letter of each vocabulary member is significant.

· The argument is a value that corresponds to the cmi.core.exit data element.  This is a vocabulary with the following members:

· Time-out

· Suspend

· Log-out

· Next

· OK, Ordinary finish

These are defined in the description of core.exit.

Return value

None

Examples

LMSFinish("T")

Tells the LMS that there has been no student activity in such a log time that the lesson has decided to quit.

LMSFinish("logout")

Tells the LMS system that the student wants to leave the system.  Instead of the normal exit, where the student returns to a menu of options for his next activity, the LMS shall assume the student is leaving the terminal.

Determine Capability

Description

This function provides a way for the content to query the interface to find out its version and capabilities.  There are three types of queries:  a version query, category query, and element query.

Syntax

LMSGetCapability(cmi.document)

LMSGetCapability(cmi.category)

LMSGetCapability(cmi.category.element)

Parameters

Document

This is a version query.  The argument for the function is a document identifier for a document that defines a standard.  Documents all have unique ID's in addition to their titles.  These ID's are used to determine which version of the standard is being supported by the API.

Category

This argument is one of the data categories (or groups) defined in the CMI data model.

Element

This argument must be accompanied by the appropriate category.  It defines an element supported in the CMI data model.  Data element names are context dependent.  For instance there is a lesson status that is different from an objective status.  The category provides the context for the element.

Return Value Data format

String.  Not case sensitive.  May contain spaces and commas.  Supported and Unsupported may be designated by the single letter, S or U.

Return value for Document is a version number or unsupported.

Return value for Category is Supported or Unsupported

Return value for Element is Supported or Unsupported

Query
Return value

Document number
Version number or Unsupported

Data category
Comma delimited unordered list of category members (data elements) supported by the interface, or the words Supported or Unsupported.

Data element name
Supported or Unsupported

Examples

LMSGetcapability("P1484.11.2")

The current draft standard for the IEEE document entitled Draft Standard for Implementing Computer Managed Instuction in a Web Environment has an ID of P1484.11.2 and a version number of 2.1.1.  The document may be referred to as P1484.11.2v2.1.1 with no possibility of confusion with other standards or version numbers.  This call returns the version number of that IEEE document.  The return value would therefore be 2.1.1.

LMSGetcapability("CMI001")

This call returns the version number of the CMI document titled CMI Guidelines for Interoperability.  A typical return value might be 3.1

LMSGetcapability("cmi.student_preferences")

This is a request for category support.  One typical return value would be, "audio,speed,text".  Another possible return would be "u" for unsupported.  Another possible return would be "supported."  If this word (or letter s) is returned it means every element in the category appearing in the document and version number identified earlier is supported.

LMSGetcapability("cmi.comments")

This request could get a return of S or U.  There are no data elements in this category.

LMSGetcapability("cmi.evaluation.comments")

This is a data element request.  The word supported means that all of the data elements in the Lesson Evaluation chapter "Comments File" may be forwarded to the LMS.  Further, this means the LMS will, when requested, produce a file matching the description in the "Comments File" chapter.

3.3 Get a Value

Description

This function allows content (the assignable unit) to obtain information from the LMS. It is used to determine values for various categories (groups) and elements in the CMI data model.  

The data element name is provided as a parameter.  The current value of that parameter is returned.  Only one value is returned for each call.  The group and element are named in the argument.

Syntax

LMSGetValue(cmi.group.element)

Return value

A string representing the current value of the requested element or group.

Examples

LMSGetValue("cmi.core.student_name")

A typical return value might be "Jackson Hyde".

LMSGetValue("cmi.core.lesson_status")

A typical return value might be "Incomplete".

3.4 Set a Value 

Description

This function allows the learning content (the assignable unit) to send information to the API.  The API may be designed to immediately forward the information to the LMS, or it may be designed to forward information based on some other approach.  For instance, the API could accumulate the information and forward everything to the LMS when the LMSFinish call is executed by the learning content.  

This function is used to set the current values for various categories (groups) and elements in the CMI data model.  

The data element name and its group are provided as a parameter.  The current value of that parameter is included in the call.  Only one value is sent with each call.

Syntax

LMSSetValue(cmi.group.element, value) 

LMSSetValue(cmi.group.n.element, value) 

LMSSetValue(cmi.group, value) 

Parameters

cmi.group.element

This is the name of an element or group defined in the CMI Data Model.  The argument is not case sensitive.  The argument is a string surrounded by quotes. Examples are "cmi.comments", "cmi.core.student_name" and "cmi.objectives.2.status".

Value

This is a string which must be convertible to the data type defined in this standard for the element identified in the first parameter.

Return Value

None.

3.5 Determine Error Type

Description

The learning content must have a way of assessing whether or not any given API call was successful, and if it was not successful, what went wrong.  This routine returns an error code from the previous API call.  Each time an API function is called (with the exception of this one), the error code is reset in the API.  The content may call this any number of times to retrieve the error code, and the code will not change until the next API call.

Syntax  

LMSGetLastError()  

Parameters

None

Return Value

Integer

Codes

0.  No error

1.  General exception

2.  Not initialized

3.  Not implemented error

3.  Invalid argument error

4.  Outstanding initialize error

5.  LMS Not present

6.  Wrong value data type

7.  Missing index number

4 CMI to CBT Communications

Table of CMI to CBT communications:

Name
Contextualized Definition
List
Obl
API Call
Return Value

Core
Information required to be furnished by all CMI systems.  What all lessons may depend upon at start up.
S
Req
--
-

|--Student ID
Unique alpha-numeric code/identifier that refers to a single user of the CMI system.
S
Req
LMSGetValue("cmi.Core.student_ID")
DIdentifier

|--Student Name
Normally, the official name used for the student on the course roster. A complete name, not just a first name.
S
Req
LMSGetValue("cmi.Core.Student_Name")
DPerson

|--Output Mechanism
Identifies how the assignable unit is to communicate information to the CMI system at its conclusion.
S
Req
--
DString

|--Lesson Location
This corresponds to the lesson exit point passed to the CMI system the last time the student experienced the lesson.
S
Req
LMSGetValue("cmi.Core.Lesson_Location")
DString

|--Credit
Indicates whether the student is being credited by the CMI system for his performance (pass/fail and score) in this lesson.
S
Req
LMSGetValue("cmi.Core.Credit")
DVocabulary

|--Lesson Status
This is the current student status as determined by the CMI system, and sent to the lesson when it is launched.
S
Req
LMSGetValue("cmi.Core.Lesson_Status")
DVocabulary

|--Entry
Indication of whether the student has been in the lesson before.
S
Req
LMSGetValue("cmi.Core.Entry")
DVocabulary

|--Information Store
Indicates to the CBT lesson how additional information specific to student progress and lesson status shall be stored.
S
Req
--
DString

|--Score
Indication of the performance of the student during his last attempt on the lesson.
S
Req
LMSGetValue("cmi.Core.Score")
DSInteger

|--Time
Accumulated time of all the student sessions in the lesson.
S
Req
LMSGetValue("cmi.Core.Time")
DTimespan

Suspend Data
Unique information generated by the lesson during previous uses, that is needed for the current use.
S
Req
LMSGetValue("cmi.Suspend_Data")
DString

Launch Data
Unique information generated at the lesson's creation that is needed for every use.
S
Req
LMSGetValue("cmi.Launch_Data")
DString

Comments
Instructor comments directed at the student that the lesson may present to the student when appropriate.
S
Opt
LMSGetValue("cmi.Comments")
DString

Evaluation
Assignable units may be able to generate detailed student-performance/lesson-evaluation information.   This category identifies how that information should be collected, and where to put the collected data.


S
Opt
--
-

|--Course ID
Alpha numeric sequence that provides a unique label for a course.
S
Opt
--
DIdentifier

|--Comments
Identifies how the student's comments on a lesson is to be collected.
S
Opt
LMSGetValue("cmi.Comments")
DString

|--Interactions
Identifies how a detailed record of a student's interactions in a lesson is to be collected.
S
Opt
--
DString

|--Objectives Status
Identifies how a detailed record of a student's interactions in a lesson may be collected.
S
Opt
--
DString

|--Path
Identifies how detailed information is to be collected, on the path through the lesson taken by the student.
S
Opt
--
DString

|--Performance
Identifies how detailed information is to be collected, on the student's performance in complex scenarios, such as simulations.


S
Opt
--
DString

Objectives
Identifies how the student has performed on individual objectives covered in the lesson. 
S
Opt
LMSGetValue("cmi.Objectives.Count")
DInteger

|--Identifier
A developer defined, lesson-specific identifier for an objective.
*
Opt
LMSGetValue("cmi.Objectives.n.ID")
DIdentifier

|--|--Score
The score obtained by the student after each attempt to master the objective.
+
Opt
LMSGetValue("cmi.Objectives.n.Score")
DSInteger

|--|--Status
The status obtained by the student after each attempt to master the objective.
+
Opt
LMSGetValue("cmi.Objectives.n.Status")
DVocabulary

Student Data
Information to support customization of a lesson based on a student's performance.
S
Opt
--
-

|--Attempt Number
Number of times the student has been in, or previously used the lesson.
S
Opt
LMSGetValue("cmi.Student_Data.Attempt_Number")
DInteger

|--Mastery Score
The passing score, as determined outside the lesson.
S
Opt
LMSGetValue("cmi.Student_Data.Mastery_Score")
DInteger

|--Max Time Allowed
The amount of time the student is allowed to have in the current attempt on the lesson.
S
Opt
LMSGetValue("cmi.Student_Data.Max_Time_Allowed")
DTimespan

|--Time Limit Action
What the lesson is to do when the max time allowed is exceeded.
S
Opt
LMSGetValue("cmi.Student_Data.Time_Limit_Action")
DVocabulary

|--Attempt Record
Student's performance after previous times in the lesson.
S
Opt
--
DInteger

|--|--Lesson Score
The score obtained by the student after each previous attempt.
+
Opt
LMSGetValue("cmi.Student_Data.n.Lesson_Score")
DSInteger

|--|--Lesson Status
Indication of the status of the lesson after each attempt.
+
Opt
LMSGetValue("cmi.Student_Data.n.Lesson_Status")
DVocabulary

Student Demographics
Student attributes possessed before entering the course.
S
Opt
--
-

|--City
Portion of student's current address.
S
Opt
LMSGetValue("cmi.Demographics.City")
DString

|--Class
A predefined training group to which a student belongs.
S
Opt
LMSGetValue("cmi.Demographics.Class")
DString

|--Company
Student's place of employment.
S
Opt
LMSGetValue("cmi.Demographics.Company")
DString

|--Country
Portion of student's current address.
S
Opt
LMSGetValue("cmi.Demographics.Country")
DString

|--Experience
Information on the student's past that might be required by a lesson to determine what to present, or what presentation strategies to use.
S
Opt
LMSGetValue("cmi.Demographics.Experience")
DString

|--Familiar Name
An informal title that may be used to address the student.
S
Opt
LMSGetValue("cmi.Demographics.Familiar_Name")
DString

|--Instructor Name
Name of the person responsible for the student's understanding of the material in the lesson.
S
Opt
LMSGetValue("cmi.Demographics.Instructor_Name")
DPerson

|--Title
Title of the position or the degree currently held by the student.
S
Opt
LMSGetValue("cmi.Demographics.Title")
DString

|--Native Language
The language used in the student's country of origin.
S
Opt
LMSGetValue("cmi.Demographics.Native_Language")
DLocale

|--State
Segment of a country, also called province, district, canton, etc.
S
Opt
LMSGetValue("cmi.Demographics.State")
DString

|--Street Address
Portion of student's current address.
S
Opt
LMSGetValue("cmi.Demographics.Street_Address")
DString

|--Telephone
Telephone number of a student.
S
Opt
LMSGetValue("cmi.Demographics.Telephone")
DString

|--Years Experience
Number of years the student has performed in current or similar position.
S
Opt
LMSGetValue("cmi.Demographics.Years_Experience")
DString

Student Preferences
Student selected options that are appropriate for subsequent lessons.
S
Opt
--
-

|--Audio
Sound on/off and volume control.
S
Opt
LMSGetValue("cmi.Student_Preferences.Audio")
DSInteger

|--Language
Identifies in what language the information should be delivered.
S
Opt
LMSGetValue("cmi.Student_Preferences.Language")
DLocale

|--Lesson Type
Indicates suitability of preferences to current lesson.
S
Opt
LMSGetValue("cmi.Student_Preferences.Lesson_Type")
DString

|--Speed
Pace of content delivery.
S
Opt
LMSGetValue("cmi.Student_Preferences.Speed")
DSInteger

|--Text
Written content visibility control.
S
Opt
LMSGetValue("cmi.Student_Preferences.Text")
DSInteger

|--Text Color
Written content foreground and background  hue. 
S
Opt
LMSGetValue("cmi.Student_Preferences.Text_Color")
DString

|--Text Location
Position of text window on the screen.
S
Opt
LMSGetValue("cmi.Student_Preferences.Text_Location")
DString

|--Text Size
Magnitude of the written content characters on screen.
S
Opt
LMSGetValue("cmi.Student_Preferences.Text_Size")
DString

|--Video
Motion picture tint and brightness on the screen.
S
Opt
LMSGetValue("cmi.Student_Preferences.Video")
DString

|--Window
Size and location of video, help, glossary, etc. windows.
*
Opt
LMSGetValue("cmi.Student_Preferences.n.Window ")
DString

CBT to CMI Communication

Table of CBT to CMI Communication

Name
Contextualized Definition
List
Obl
API Call
Value Data Type

Core
Information required by the CMI system to function.
S
Req

-

|--Lesson Location
This identifies the point where the student leaves the lesson.
S
Req
LMSSetValue

("cmi.Core.Lesson_Location", value)
DString

|--Lesson Status
This is the student status when he leaves the lesson.
S
Req
LMSSetValue

("cmi.Core.Lesson_Status", value)
DVocabulary

|--Exit
An indication of how or why the student left the lesson.
S
Req
LMSFinish(value)
DVocabulary

|--Score
Indication of the performance of the student during his time in the lesson.
S
Req
LMSSetValue("cmi.Core.Score", value)
DSInteger

|--Time
Time spent in the lesson during the session that is ending.
S
Req
LMSSetValue("cmi.Core.Time", value)
DTimespan

Suspend Data
Unique information generated by the lesson, that is needed for future uses. Passed to the CMI system to hold and to return the next time the student starts this lesson.
S
Req
LMSSetValue("cmi.Suspend_Data", value)
DString

Comments
Student's written remarks recorded during the current use of the lesson.
*
Opt
LMSSetValue("cmi.n.Comments ", value)
DString

Objectives
Identifies how the student has performed on individual objectives covered in the lesson. 
S
Opt

-

|--Identifier
A developer defined, lesson-specific identifier for an objective.
*
Opt
LMSSetValue("cmi.Objectives.n.ID", value)
DIdentifier

|--Score
The score obtained by the student after each attempt to master the objective.
+
Opt
LMSSetValue("cmi.Objectives.n.Score ", value)
DSInteger

|--Status
The status obtained by the student after the each attempt to master the objective.
+
Opt
LMSSetValue("cmi.Objectives.n.Status ", value)
DVocabulary

Student Data
Information on student performance for each attempt on a selected segment of the lesson without leaving the lesson.
S
Opt
--
-

|--Tries During Lesson
Total number of efforts to complete the lesson or selected segment.
S
Opt
LMSSetValue("cmi.Student_Data.Tries_During_Lesson", value)
DInteger

|--|--Try Score
The score at the completion of each attempt.
+
Opt
LMSSetValue("cmi.Student_Data.n.Try_Score ", value)
DInteger

|--|--Try Status
The status of the lesson or segment after each attempt.
+
Opt
LMSSetValue("cmi.Student_Data.n.Try_Status ", value)
DVocabulary

|--|--Try Time
Length of time required for each attempt on a lesson or segment.
+
Opt
LMSSetValue("cmi.Student_Data.n.Try_Time ", value)
DTimespan

Student Preferences
Student selected options that are appropriate for subsequent lessons.
S
Opt
--
-

|--Audio
Sound on/off and volume control.
S
Opt
LMSSetValue("cmi.Student_Preferences.Audio", value)
DSInteger

|--Language
Identifies in what language the information should be delivered.
S
Opt
LMSSetValue("cmi.Student_Preferences.Language", value)
DLocale

|--Lesson Type
Indicates suitability of preferences to current lesson.
S
Opt
LMSSetValue("cmi.Student_Preferences.Lesson_Type", value)
DString

|--Speed
Pace of content delivery.
S
Opt
LMSSetValue("cmi.Student_Preferences.Speed", value)
DSInteger

|--Text
Written content visibility control.
S
Opt
LMSSetValue("cmi.Student_Preferences.Text", value)
DSInteger

|--Text Color
Written content foreground and background  hue. 
S
Opt
LMSSetValue("cmi.Student_Preferences.Text_Color", value)
DString

|--Text Location
Position of text window on the screen.
S
Opt
LMSSetValue("cmi.Student_Preferences.Text_Location", value)
DString

|--Text Size
Magnitude of the written content characters on screen.
S
Opt
LMSSetValue("cmi.Student_Preferences.Text_Size", value)
DString

|--Video
Motion picture tint and brightness on the screen.
S
Opt
LMSSetValue("cmi.Student_Preferences.Video", value)
DString

|--Window
Size and location of video, help, glossary, etc. windows.
*
Opt
LMSSetValue("cmi.Student_Preferences.n.Window ", value)
DString

5 Student Data Collection

Student Data Collection Table

Name
Contextualized Definition
List
Obl
API Call
Value Data Type

Course ID
Unique alphanumeric label supplied by the developer .
S
Opt
LMSSetValue("cmi.Evaluation.Course_ID", value)
DString

Student ID
Unique alphanumeric code/identifier that refers to a single user of the CMI system.
S
Opt
LMSSetValue("cmi.Evaluation.Student_ID", value)
DIdentifier

Lesson ID
Alphanumeric label supplied by the developer.
S
Opt
LMSSetValue("cmi.Evaluation.Lesson_ID", value)
DString

Date
The calendar day on which the data is created.
S
Opt
LMSSetValue("cmi.Evaluation.Date", value)
DDate

Comments
Freeform feedback from the student.
S
Opt

-

|--Time
Indication of when the comment is made.
*
Opt
LMSSetValue("cmi.Evaluation.n.Comment.Time ", value)
DTime

|--Location
Indication of where in the lesson the comment is made.
*
Opt
LMSSetValue("cmi.Evaluation.Comment.n.Location ", value)
DString

|--Content
The recorded statement of a student.
*
Opt
LMSSetValue("cmi.Evaluation.Comment.n.Content ", value)
DString

Interactions
A recognized and recordable input or group of inputs from the student to the computer
S
Opt

-

|--Identifier
Unique alphanumeric label created by the lesson developer.
*
Opt
LMSSetValue("cmi.Interaction.n.Interaction_ID ", value)
DString

|--|--Objective ID
Indication of any objectives associated with the interaction.
*
Opt
LMSSetValue("cmi.Interaction.n.Objective_ID ", value)
DString

|--Time
Indication of when the interaction is available to the student.
*
Opt
LMSSetValue("cmi.Interaction.n.Time ", value)
DTime

|--Type
Indication of which category of interaction is recorded.
*
Opt
LMSSetValue("cmi.Interaction.n.Type ", value)
DVocabulary

|--Correct Response
Expected student feedback in the interaction.
*
Opt
LMSSetValue("cmi.Interaction.n.Correct_Response ", value)
DFeedback

|--Result
Judgment of the acceptability of the correct response.
*
Opt
LMSSetValue("cmi.Interaction.n.Result ", value)
DVocabulary

|--Weighting
Factor that is used to identify the relative importance of one interaction compared to another.
*
Opt
LMSSetValue("cmi.Interaction.n.Weighting ", value)
DFloat

|--Student Response
Description of the computer-measurable action of a student in an interaction.
*
Opt
LMSSetValue("cmi.Interaction.n.Student_Response ", value)
DFeedback

|--Result
Judgment of the of the student's response.
*
Opt
LMSSetValue("cmi.Interaction.n.Result ", value)
DVocabulary

|--Latency
The time from the presentation of the stimulus to the completion of the measurable response.
*
Opt
LMSSetValue("cmi.Interaction.n.Latency ", value)
DTimespan

Objectives
Information about a student's performance on lesson objectives.
S
Opt

-

|--Identifier
Unique alphanumeric label given by the lesson developr.
*
Opt
LMSSetValue("cmi.Objective.n.ID ", value)
DString

|--Time
Indication of when the student began work on the objective.
*
Opt
LMSSetValue("cmi.Objective.n.Time ", value)
DTime

|--Score
Number indication of performance on an objective.
*
Opt
LMSSetValue("cmi.Objective.n.Score ", value)
DSInteger

|--Status
Alphabetic indication of performance on an objective.
*
Opt
LMSSetValue("cmi.Objective.n.Status ", value)
DVocabulary

|--Mastery Time
Chronological period spent in the objective.
*
Opt
LMSSetValue("cmi.Objective.n.Mastery_Time ", value)
DTimespan

Path
Description of the sequence of events the student experienced in the lesson.
S
Opt

-

|--Location ID
Identification of where the student is in the lesson.
*
Opt
LMSSetValue("cmi.Path.n.Location_ID", value)
DString

|--Time
Indication of when the student entered the lesson segment.
*
Opt
LMSSetValue("cmi.Path.n.Time", value)
DTime

|--Status
A record of the student's performance in a segment each time he leaves that element
*
Opt
LMSSetValue("cmi.Path.n.Status", value)
DVocabulary

|--Why Left
The reason a student departed an element in the lesson.
*
Opt
LMSSetValue("cmi.Path.n.Why_Left", value)
DVocabulary

|--Time in Element
How long the student spent in the element.
*
Opt
LMSSetValue("cmi.Path.n.Time_in_Element", value)
DTimespan

Data Types

Description

These definitions are for the data types used to describe the format of each data element.   All of the data types have a first character of "D" to clearly differentiate them from the data elements and categories.

DDate

A period in time of one day, defined by year, month, and day in the following numerical format YYYY/MM/DD.

DFeedback

Structured description of student response in an interaction.

DFloat

Number with a decimal point.  If not preceded by a minus sign, the number is presumed to be positive.

DIdentifier

Alphanumeric group of characters with no white space or unprintable characters in it.  Maximum of 255 characters.

DLangString

A DLocale and a Dstring.

DLocale

A country and a language.

DInteger

An integer number from 0 to 65536.

DPerson

First and last name with optional middle name or initial.

DSIdentifier

Alphanumeric group of characters that begins with a single letter: A, B, or J and ends with an integer number.  One to five numerals may follow the letter.  See System Identifier.

DSInteger

A signed integer number from –32768 to +32768.

DString

Alpha-numeric group of characters.  Maximum of 4000 characters.

DTime

A chronological point in a 24 hour clock.  Identified in hours, minutes and seconds in the format:  HH:MM:SS

DTimespan

A length of time in hours, minutes, and seconds shown in the following numerical format:  HH:MM:SS

DVocabulary

Used to attach specific vocabularies within contexts in a schema.  An example of a vocabulary is used to define status.  The vocabulary has 5 members, Pass, Fail, Complete, Incomplete, and Not attempted.
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