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Initialization

143 Commit After SCO | Commit()
Termination LMS

201 General API Initialize()
Argument Terminate ()
Error Commit()

301 General Get GetValue(
Failure

“Running”
351 General  Set SetValue()

Failure

“Running”
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API

391 General Commit()
Commit
Failure

“Running”

401 Undefined API GetValue(
Data  Model SetValue()
Element

“Running”

402 Unimplement LMS GetValue(
ed Data Model SetValue()
Element

403 Data  Model SCO GetValue(
Element Value
Not Initialized

LMS
SCO

404 Data  Model SCO SetValue()
Element Is
Read Only

405 Data  Model SCO GetValue(
Element Is
Write Only

406 Data  Model SCO SetValue()
Element Type
Mismatch

407 Data  Model SCO SetValue()
Element Value
Out Of Range

408 Data Model GetValue()
Dependency SetValue()
Not
Established
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SCORM 2004 API
56 SCORM 1.2 SCORM 2004
SCORM 1.2 Error Code SCORM 2004 Error Code
0 — No error 0 — No error

101 — General Exception

101 — General Exception

102 — General Initialization Failure

103 — Already Initialized

104 — Content Instance Terminated

111 — General Termination Failure

112 — Termination Before Initialization

113 — Termination After Termination

122 — Retrieve Data Before Initialization

123 — Retrieve Data After Termination

132 — Store Data Before Initialization

133 — Store Data After Termination

142 — Commit Before Initialization

143 — Commit After Termination

201 - Invalid argument error

201 — General Argument Error

202 - Element cannot have children
203 - Element not an array. Cannot have count

301 — General Get Failure

351 — General Set Failure

391 — General Commit Failure

401 - Not implemented error

401 — Undefined Data Model Element

401 - Not implemented error

402 — Unimplemented Data Model Element

301 - Not initialized

403 — Data Model Element Value Not Initialized

403 - Element is read only

404 — Data Model Element Is Read Only

404 - Element is write only
402 - Invalid set value, element is a keyword

405 — Data Model Element Is Write Only

405 - Incorrect Data Type

406 — Data Model Element Type Mismatch

407 — Data Model Element Value Out Of Range

408 — Data Model Dependency Not Established
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5.4
541
SCORM 2004 ““IEEE P1484.11.1 Draft Standard
for Learning Technology Data Model for Content Object Communication””
SCO LMS
SCO
SCO
SCORM 1.2 ““AICC CMI001 Guideline for Interoperability””
SCORM 2004 AICC
IEEE 1484.11.1
SCORM 2004
LMS
cmi.core, cmi.student_data
score.scaled
objectives
Interaction
1SO-10646-1
54.2
5.4.2.1
““cmi””
LMS IEEE P1484.11.1
cmi.elementName adl.elementName

LMS SCORM

SCO
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ECMA
cmi.success_status
5.4.2.2
SCO SCORM LMS
LMS
SCO ““cmi.completion_status”?
LMS LMS SCO

RTE

5.4.2.3

Comments from learner (cmi .comments_from_learner)
Comments from LMS (cmi .comments_from_Ims)
Objectives (cmi .objectives)
Interactions (cmi . interactions)
SCO
Objectives Interactions

SCO

cmi.objective.n.completion_status
SCO
"cmi.objective.0.completion_status" 4
"cmi.objective.3.completion_status"
_count

SCO API

var numOfObjectives = GetValue("cmi.objectives._count");

5.4.2.4 SPM
SCORM 2004 smallest permitted
maximums (SPMs) SPM
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5.4.2.5
SCORM LMS

® version LMS

® _count
® children LMS

5.4.2.6

LMS

SCORM 2004

SPM
LMS
SPM
SPM

_children

: localized_string_type

SPM
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57
{lang=<language_type>} {lang=en} {lang=en}
{case_matters=<boolean>} {case_matters=false} {case_matters=true}
{case_matters=false}
{order_matters=<boolean>} {order_matters=true} {order_matters=true}

{order_matters=false}

[]

1[LJal]12[.1c[I3[.1b

1[:7100 - 100

5.4.2.7

(1) characterstring
ISO 10646

(2) localized string type

lang=en

ISO 10646 Unicode

SCORM
{lang=<language_type>}

““{lang=<language_type>}<actual characterstring>"

{lang=ja}
(3) language type

Inagcode

subcode

language_type ::= langcode [“-” subcode]*

ja, en-GB
(4) long identifier type

SCO
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URI
SCORM URI URN Uniform Resource Name

4000 SPM
<URN> = “urn”<NID>“"<NSS>
<NID> Namespace Identifier <NSS> Namespace Specific String
urn:ADL:interaction-id-0001
(5) short identifier type

SCO
URI
250 SPM
(6) integer
1,2,3 -1,-2,-3 0

(7) state

state (browse,normal,review)
(8) real (10,7)

7
(9) time (second, 10, 0)
1
0.01

2003-07-25T03:00:00
(10) timeinterval (second, 10, 2)

P1Y3M2DT3H ( 3 )
5.4.2.8

SCORM LMS
API
5.4.3 SCORM
5.4.3.1
SCORM SCO SCO LMS
SCO LMS
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58 SCORM
No

1 | cmi.comments_from learner

2 | cmi.comments_from_Ims LMS

3 | cmi.completion_status SCO

4 | cmi.completion_threshold SCO

5 | cmi.credit SCO

6 | cmi.entry

7 | cmi.exit SCo

8 | cmi.interactions

9 [ cmi.launch_data SCO
10 | cmi.learner_id ID Sco
11 | cmi.learner_name
12 | cmi.learner.preference SCo
13 | cmi.location SCo SCO
14 | cmi.max_time_allowed SCo
15 | cmi.mode SCo
16 | cmi.objectives SCO
17 | cmi.progress_measure SCO
18 | cmi.scaled_passing_score SCo
19 | cmi.score Sco
20 | cmi.session_time SCo
21 | cmi.success_status SCo
22 | cmi.suspend_data SCo
23 | cmi.time_limit_action SCO
24 | cmi.total time
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5.4.3.2
59 SCORM
No SCO
0.1 1ISO-10646-1
characterstring R
“1.0”
1. i.comments_from_learner SCO
collection
SPM: 250
1.0.1 i.comments_from_learner._children 1SO-10646-1
characterstring R
1.0.2 i.comments_from_learner._count 0
integer R
1.1 i.comments_from_learner.n.comment
(localized_string
_type) (ISO-10646-1) RIW
SPM: 4000
1.2 i.comments_from_learner.n.location 1SO-10646-1
SCO characterstring
R/W
SPM: 250
1.3 i.comments_from_learner.n.timestamp
time R/W
(second,10,0)
2. i.comments_from_Ims
SCO collection
SPM: 100
2.0.1 i.comments_from_Ims._children LMS 1SO-10646-1
characterstring R
2.0.2 i.comments_from_Ims._count LMS 0 R
integer
2.1 i.comments_from_Ims.n.comment LMS
(localized
_string_type) (1ISO-10646-1) R
SPM: 4000
2.2 i.comments_from_Ims.n.location 1SO-10646-1
SCO characterstring
R
SPM: 250
2.3 i.comments_from_Ims.n.timestamp
time R
(second,10,0)
3. i.completion_status
(state) “completed” “unknown”
“incomplete” RIW SCO
“not_attempted”
“unknown”
SCO R : read only( ) W write only( )

R/W : read/write(
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No SCO
4. cmi.completion_threshold SCO 0.1 LMS
real(10,7) 17. cmi.progress
range (0..1) _measure
SCO
3. cmi
R .completion_status
imsmanifest
<adlcp:compettion
Threshold>
5. cmi.credit SCO
(state) “credit” “credit”
LMS ) R
“no_credit”
6. cmi.entry SCO
(state) “ab_initio”
« . R
resume
o )
7. cmi.exit SCO
(state) “time-out™
“suspend”
w
“logout”
“normal”
“( )
8. cmi.interactions SCO
collection
LMS
SPM: 250
8.0.1 cmi.interactions._children 1SO-10646-1 R
characterstring
8.0.2 cmi.interactions._count 0 R
integer
8.1 cmi.interactions.n.id URI (RFC 2396) SCO
(long_identifier_ty
pe)
URN (RFC 2141) RIW
SPM: 4000

SCO

R : read only(
R/W : read/write(

) W : write only(

)
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No SCO
8.2 cmi.interactions.n.type o
(state) “true-false” “correct_response”
“learner_response”
“choice”
“fill-in”
“long-fill-in”
“likert”
R/W
“matching”
“performance”
“sequencing”
“numeric”
“other”
8.3 cmi.interactions.n.objectives
collection
SPM: 10
8.3.0.1 | cmi.interactions.n.objectives._count 0 R
integer
8.3.1 cmi.interactions.n.objectives.n.id URI (RFC 2396)
(long_identifier_ty
pe)
URN (RFC 2141) RIW
SPM: 4000
8.4 cmi.interactions.n.timestamp RIW
time(second,10,0)
8.5 cmi.interactions.n.correct_responses
collection
SPM: 10
8.5.0.1 | cmi.interactions.n.correct_responses 0 R
._count integer
8.5.1 cmi.interactions.n.correct_responses 8.2
.n.pattern cmi.interactions R/W
.n.type
8.6 cmi.interactions.n.weighting 7
real (10,7) R/W
8.7 cmi.interactions.n.learner_response 8.2
cmi.interactions R/W
.n.type
8.8 cmi.interactions.n.result
(state) “correct”
“incorrect”
“unanticipated” RIW
“neutral”
real(10,7)
SCO R : read only( W : write only( )

R/W : read/write(

)
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No SCO
8.9 cmi.interactions.n.latency
timeinterval
(second,10,2) R/W
0.01
8.10 cmi.interactions.n.description
(localized
_string_type) RIW
SPM: 250
9. cmi.launch_data SCO 1SO-10646-1 imsmanifest
characterstring <adlcp:dataFrom
R LMS>
SPM: 4000
10. cmi.learner id SCO URI (RFC 2396) LMS
(long_identifier_ty
pe) R
URN (RFC 2141)
SPM: 4000
11. cmi.learner_name SCO LMS
(localized
_string_type) R
SPM: 250
12.. cmi.learner_preference SCO
12.0.1 cmi.learner_preference._children 1SO-10646-1 R
characterstring
12.1 cmi.learner_preference.audio_level 0 7
real(10,7) R/W
range (0..*)
12.2 cmi.learner_preference.language 1SO-646
language_type
R/W
SPM: 250
12.3 cmi.learner_preference.delivery 0 7
speed real(10,7) R/W
- range (0..*)
12.4 cmi.learner_preference.audio OFF
_captioning (state) “-1 “off”
RIW “no_change”
g “ op”
ON
g
13. cmi.location SCO 1SO-10646-1 sco
characterstring
SPM: 1000
R/W LMS
SCO
14. cmi.max_time_allowed SCO imsmanifest
timeinterval <imsss:attemptAbsolu
(second,10,2) R teDurationLimit>
0.01
SCO R : read only( ) W write only( )

R/W : read/write(

)
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No SCO
15. cmi.mode SCO
(state) “browse” “normal”
R
“normal” 5. cmi.credit
SCO
“review”
16. cmi.objectives SCO
collection
SPM: 100
16.0.1 cmi.objectives._children 1SO-10646-1 R
characterstring
16.0.2 cmi.objectives._count 0 R
integer
16.1 cmi.objectives.n.id URI (RFC 2396) SCo
(long_identifier_ty
pe)
URN (RFC 2141)
SPM: 4000 R/W imsmanifest
<imsss:objectives>
objective ID
16.2 cmi.objectives.n.score
16.2.0. | cmi.objectives.n.score._children 1SO-10646-1 R
1 characterstring
16.2.1 cmi.objectives.n.score.scaled -11 7 SCo
real (10,7) range
(-1..1) -1.0 1.0
R/W
-1 1
16.2.2 cmi.objectives.n.score.raw 7
real (10,7) R/W
16.2.3 cmi.objectives.n.score.min 7
real (10,7) R/W
16.2.4 cmi.objectives.n.score.max 7
real (10,7) R/W
16.2.5 cmi.objectives.n.success_status Sco
(state) “passed”
“failed” RIW Objective
Progress Status
“unknown”
16.2.6 cmi.objectives.n.completion_status
(state) “completed”
“incomplete” RIW
“not_attempted”
“unknown”
16.2.7 cmi.objectives.n.progress_measure 01 7
real (10,7) range
0..1) 0.0 1.0 RIW
SCO R : read only( ) W : write only( )

R/W : read/write(

)
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No SCO
16.2.8 cmi.objectives.n.description
(localized
_string_type) (1SO-10646-1) RIW
SPM: 250
17. cmi.progress_measure SCO 01 7 3. cmi.completion
real (10,7) range 0.0 1.0 _status
(0..1)
0
“not attempted”
1
RIW “completed”
0>value<1
“incomplete”
18. cmi.scaled_passing_score SCO -11 7 imsmanifest
real (10,7) range <imsss:minNormal-
(-1..1) -1.0 1.0 R izedMeasure>
19. cmi.score ~ sco
19.0.1 cmi.score._children 1SO-10646-1 R
characterstring
19.1 cmi.score.scaled -11 7 SCo
real (10,7) range
(-1..1) -1.0 1.0 R/W Objective
Measure Status
19.2 cmi.score.raw 7
real (10,7) RIW
19.3 cmi.score.max 7
real (10,7) RIW
19.4 cmi.score.min 7
real (10,7) RIW
20. cmi.session_time SCO
timeinterval
(second,10,2) W
0.01
21. cmi.success_status SCO SCo
(state) “passed”
“failed” LMS
18.
“unknown” cmi.scaled
_passing_score
RIW SCO
SCO
Objective
Measure Status
SCO R : read only( ) W write only( )

R/W : read/write(

)
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No SCO
22. cmi.suspend_data SCO 1SO-10646-1
characterstring LMS
SPM: 4000 R/W
13. cmi.location
23. cmi.time_limit_action imsmanifest
SCO (state) “exit,message” <adlcp:timeLimit
Action>
“continue,messa
ge R
“exit,no essage”
“continue,no
“continue,no message”
message”
24. cmi.total_time SCo
timeinterval
(second,10,2) cmi.session_time
R
0.01
cmi.total_time
SCO R : read only( ) W write only( )

R/W : read/write(

)
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6. SCORM 2004

SCORM 2004

SCORM 2004
SCORM 2004
6.1
SCORM 2004
6.1.1
imsmanifest.xml
1.1

6.1

6.1.2
@)

SCO
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63

2
<imsss:controlMode>
3
a. Choice
True
Choice
True
Control Mode \
Choice = True
Choice Exit = True C
Flow = True 1.
Forward Only = False
1.1 1.2 1.3
6.2 Choice
b. Choice Exit
Choice
True
Forward Previous
True Forward Previous
False
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Control Mode
Choice = False
Choice Exit = True C

Flow = True 1.
Forward Only = False

11 =)y 12 ¢@mp 13

[ = _ [}
]

6.3 Flow
d. Forward Only
True Forward
False

Control Mode

Choice = False

Choice Exit = True

Flow = True 1.
Forward Only = True

11 Y 12 (mE) 13

:l—:_M:l—'

6.4 Forward Only

e. Use Current Attempt Objective Information

True
True
f. Use Current Attempt Progress Information

True
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True
(4)
<item identifier="PRETEST1">
<title> </title>
<item identifier="Q1" isvisible = "false" identifierref=" RQ1">
<title> 1</title>
</item>
<item identifier="Q2" isvisible = "false" identifierref=" RQ2">
<title> 2</title>
</item>
<item identifier="Q3" isvisible = "false" identifierref=" RQ3">
<title> 3</title>
</item>
<imsss:sequencing>
<imsss:controlMode choice="false" choiceExit="Ffalse" flow="true" forwardOnly = "true"/>
</imsss:sequencing>
</item>
(5)
Choice True Flow True
SCO
Forward Only Flow
6.1.3
6.1.3.1
1)
70 3
if-then
(2)

<imsss:sequencingRules>
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3
a.
if-then
if [ ] then [ ]
3 Rule
Condition
Precondition Rule
Postcondition Rule
Exit Rule
b. condition_set
All
Any
Any
All
Any
< imsss'ruleConditions >
noOp
Not
noOp
<imsss:ruleCondition>

c. action

1 <imsss:ruleAction>

Precondition actions

”Skip”, “Disabled”, “Hidden from Choice”, "Stop Forward Traversal”

Postcondition actions

”Exit Parent”, “Exit All”, “Retry”, “Retry All”, “Continue”, “Previous”
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Exit actions
"Exit”

If [condition_set] Then [Action]

If (All/Any) [condition_set]

(not) [condition]

(All
/Any)

Then [action]

6.5
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(4)

IT “not satisfied” Then “retry”

<item identifier="DRILL1">
<title> </title>
<item identifier="Q1" isvisible = "false" identifierref="RQ1">
<title> 1</title>
</item>
<item identifier="Q2" isvisible = "false" identifierref="RQ2">
<title> 2</title>
</item>
<imsss:sequencing>
<imsss:sequencingRules >
<imsss:postConditionRule>
<imsss:ruleConditions>
<imsss:ruleCondition operator = “not” condition = "satisfied"/>
</imsss:ruleConditions>
<imsss:ruleAction action = "retry"/>
</imsss:postConditionRule>
</imsss:sequencingRules>
</imsss:sequencing>
</item>

(%)

(Rule Condition Referenced Objective)
Rule Condition Measure Threshold
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6.1.3.2
a.
<preConditionRule>
b. condition_set
6.1
Satisfied

Objective Status

Known

Objective Measure

Known

Objective Measure

Greater Than

Objective Measure
Less Than

Completed

Activity Progress

Known

Attempted

Attempt Limit
Exceeded

Always
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c. action
6.2
Skip Continue Previous
Disabled
Hidden from Choice Choice
Stop Forward Traversal
6.1.3.3
a.
<postConditionRule>
b. condition_set
c. action

6.3

Exit Parent

Exit All

Retry

Retry All

Continue

Previous
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6.1.3.4

a.

<exitConditionRule>
b. condition_set
c. action
6.4
Exit

6.1.4

(1)

121 | [122] [ 123 131 ] [ 1.32
A A A A A
sco) (sco) (sco] (sco) (sco) (sco)
6.6
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(2)
<imsss:rollupRules>
3)
a.
If [ | For [ ] Then [ ]
b. condition_set
All
Any
Any
All
Any

< imsss:rollupConditions>
noOp
Not

noOp

<imsss: rollupCondition>
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SCORM 2004

Satisfied

Objective Status
Known

Objective Measure
Known

Completed

Activity Progress
Known

Attempted

Attempt Limit
Exceeded

Never

80%

6.6

All

Any

None

At Least Count

At Least Percent

At Least Count

At Least Persent

73
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< imsss:rollupRule>

action
6.7
Satisfied
Not Satisfied
Completed
Incomplete
If [condition_set] Then [action] For [child_activity set]
If (All/Any) [condition_set] (All/Any/None/ )
( CTT T T T T \
(not) [condition] A, child_activity |
SN A
< R ~> child_activity |
(A” N \
7Any) 4 child_activity )
N child_activity
Then [action] SoooToooC ’

6.7
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(%)

SCORM 2004

“attempted” For “"all” Then “completed”

<item identifier="SCORM1">

<title>SCORM </title>
<item identifier=" CHAPTER1">
<title>SCORM </title>

<item identifier="C1" isvisible = "true" identifierref="RC1">
<title>SCORM </title>

</item>

<item identifier="C2" isvisible = "true" identifierref="RC2">
<title>SCORM </title>

</item>

<item identifier="C3" isvisible = "true" identifierref="RC3">
<title>SCORM </title>

</item>

<imsss:sequencing>
<imsss:rollupRules >
<imsss:rollupRule childActivitySet = "all'™>
<imsss:rollupConditions>
<imsss:rollupCondition condition = "attempted"/>
</imsss:rollupConditions>
<imsss:rollupAction action = "completed"/>
</imsss:rol lupRule>
</imsss:rollupRules>
</imsss:sequencing>
</item>
</item>

Delivery Controls Tracked False
Rollup Objective Satisfied False
Satisfied Not Satisfied
Rollup Progress Completion False
Completed Incomplete

Request For
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6.1.5
(1)

)

®)

Rollup Rules
Request For = False

Delivery Control
Tracked = False

SCORM 2004

1.1

1.2

1.3

Rollup Rules
Rollup Objective Satisfied = False
Rollup Objective Completion = False

Attempt Limit

attemptLimit
0

6.8

<imsss:limitConditions>
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b. 1 Attempt Absolute Duration Limit
LMS SCO LMS
cmi.max.time_allowed
SCO

attemptAbsoluteDurationLimit

[11 ]

SCO
Limit Conditions
attemptAbsolute- SCO
DurationLimit = 60.0

SCO

GetValue(cmi.max_time_allowed
=60.0

60

6.9

(4)

SCORM

0.0

<item identifier="INTRO" identifierref="RINTRO">
<title> </title>
<imsss:sequencing>
<imsss:limitConditions attemptLimit="1"/>
</imsss:sequencing>
</item>

<item identifier="POST" identifierref="RPOST">
<title>SCORM2004 </title>
<imsss:sequencing>
<imsss:limitConditions attemptAbsoluteDurationLimit ="120.0"/>
</imsss:sequencing>
</item>

7
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6.1.6

6.10

6.1.6.1
@)

(2)
<imsss:objectives>
<imsss:primaryObjective>

<imsss:objective>
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3)
a. Objective ID
b. Objective Satisfied by Measure
Minimum Normalized
Measure for the Objective True /
False "False”
c. Objective Minimum Satisfied Normalized Measure
1.0
d. Objective Contributes to Rollup 5
True / False "False”
(4)
80

<item identifier="PRETEST1">
<title> </title>
<imsss:sequencing>
<imsss:objectives>
<imsss:primaryObjective objectivelD = "PRIMARYOBJ" satisfiedByMeasure = "true™>
<imsss:minNormal izedMeasure>0.8</imsss:minNormal izedMeasure>
</imsss:primaryObjective>
</imsss:objectives>
</imsss:sequencing>
</item>

®)
Objective Satisfied by Measure "True”

Objective Minimum Satisfied Normalized Measure LMS SCORM
SCO

cmi.scaled_passing_score

5CAM PrimaryQObjective

PrimaryObjective True
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111
Primary Objective —
satisfiedByMeasure = “True” 1.1.2
minNormalizedMeasure = “0.8”
1.1.3
6.11

SCO

cmi.objectives.n.success_status

cmi.objectives.n.completion_status

SCO

11

SCORM 2004

GetValue(*“cmi.scaled_passing_score “
=08

80

cmi.objectives

6.12

SetValue(“‘cmi.objectives.0.success_status””, “passed”
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6.1.6.2
@)

mapinfo ‘ /

writeSatisfiedStatus

mapinfo

=“True” readSatisfiedStatus
=“True”
6.13
)
<imsss:primaryObjective> <imsss:objective>
<imsss'‘maplInfo>
a. Activity Objective ID

1D
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SCORM 2004

Target Objective 1D

ID
Read Objective Satisfied Status

”True”
Write Objective Satisfied Status
“False”
Read Objective Normalized Measure
77True7’
Write Objective Normalized Measure
"False”

(4)

<item identifier="PRETEST1">
<title> </title>
<item identifier="Q1" isvisible = "false" identifierref="RQ1">
<title> 1</title>
</item>
<imsss:sequencing>
<imsss:objectives>
<imsss:primaryObjective objectivelD = "PRIMARYOBJ" satisfiedByMeasure = "true">
<imsss:minNormal izedVMeasure>0.6</imsss:minNormal izedMeasure>
<imsss:mapInfo targetObjectivelD = "obj1"
readNormalizedMeasure = "false" writeSatisfiedStatus = "true" />
</imsss:primaryObjective>
</imsss:objectives>
</imsss:sequencing>
</item>

Activity Objective ID
Target Objective ID
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6.1.7
6.1.7.1 Selection / Randomization Controls
(1)

Randomization Controls

selectCount = “2”

reorderChildren = “True” \

¢
6.14

2

<imsss:randomizationControls>

3)
a. Select Count
0 0
b. Selection Timing
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6.8

never

once

onEachNewAttempt6

“never”
c. Reorder Children
“False”
d. Randomization Timing
6.9

never

once

onEachNewAttempt

“never”

(@)
<item identifier="POSTTEST1">
<title> </title>
<item identifier="Ql" isvisible = "false" identifierref="RQ1">
<title> 1</title>
</item>
<item identifier="Q2" isvisible = "false" identifierref="RQ2">
<title> 2</title>
</item>
<item identifier="Q3" isvisible = "false" identifierref="RQ3">
<title> 3</title>
</item>
<imsss:sequencing>
<imsss:randomizationControls selectCount=""2" selectionTiming="once" />
</imsss:sequencing>
</item>
6 *dnEachNewAttempt”” SCORM
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6.1.7.2 Delivery Controls
1)

LMS
@)

<imsss:deliveryControls>

3
a. Tracked
"True”
b. Completion Set By Content
Attempt Completion Status SCO
"True” LMS
SCO
"False”
c. Objective Set By Content
Objective Satisfied Status SCO
"True” LMS
SCO
“False”
4

<item identifier="L1" identifierref="RL1">
<title> </title>
<imsss:sequencing>
<imsss:deliveryControls tracked = "false"/>
</imsss:sequencing>
</item>
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6.2 2004 SCO
SCORM 2004 SCO

SCORM 2004

6.2.1 RTE
6.2.1.1 API
SCO API LMS
SCO API
window.opener  SCO
s N\
N 4\
( & )
SCO
\_ J
\ J
s N
N 4\
s « A
‘j ]
\ J SCO
\_ J
6.15 API
SCO API Initialize(*”)  Terminate(*”)
API IEEE ECMA Java
API
ECMA
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API
<html>
<head>
<script type="text/javascript™
<f--
//-——-- AL e

var APl = null;
function FindAPI(win) {
if ((typeof(win.AP1_1484_11) != “undefined”) && (win.AP1_1484 11 != null)) {
return win.AP1_1484 11;
} else if (win.location == top.location) {
return null;
} else {
return FindAPI(win._parent);
}

}
function Mylnit() {

// API

if ((window.parent 1= null) && (window.parent != window)) {
API = FindAPI(window.parent);

}

// API1

if ((API == null) && (window.opener != null)) {
API = FindAPI(window.opener);

}

if (API != null) {
//
APl . Initialize("™");

} else {
alert("API ");

}

}
funciton MyFin() {

if (API != null) {
//
API.Terminate("");
}

}
//-->

</script>

</head>

<body onload="MyInit();” onunoad="MyFin();">
<h1>SCORM </h1>

</body>

</html>
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6.2.1.2 API
SCORM API
(1) API
a. SCO Initialize
FindAPI API API
SCORM 1 Initialize
b. SCO Terminate
Terminate LMS SCORM
LMS LMS
c. LMS GetValue
GetValue LMS
SCO
d. LMS SetValue Commit
SetValue LMS API
Commit API LMS
SetValue LMS
Terminate
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LMS

<html>
<head>

<script type="text/javascript™
<I--

var APl = null;
function FindAPI(win) {

//
}
function MyInit() {
// API
if ((window.parent = null) && (window.parent != window)) {
APl = FindAPI(window.parent);
}
// API1
if ((API == null) && (window.opener != null)) {
API = FindAPI(window.opener);
}
it (API 1= null) {
//
APL.Initialize(");
} else {
alert("API ");
}
}

funciton MyFin() {
if (API != null) {
//
API.Terminate("");

}
}
funciton GetLearnerName() {
var name = “;
if (AP1 != null) {
//
name = API._GetValue(“cmi.learner_name”);
}
return name;
}
//-->
</script>
</head>
<body onload="MyInit();” onunoad="MyFin();">
<h1>SCORM </hl>
<script type="text/javascript>
<I—
doucument.write(“<p> " + GetLearnerName() + “ </p>");
//--></script>
</body>
</html>
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LMS
<html>
<head>
<script type="text/javascript’>
<I--
//-—--- L

var APl = null;
function FindAPI(win) {

//
}
function MyInit() {
// APl
if ((window.parent 1= null) && (window.parent != window)) {
APl = FindAPI(window.parent);
}
// API1
if ((API == null) && (window.opener != null)) {
APl = FindAPI(window.opener);
}
it (API 1= null) {
//
APl .Initialize(");
} else {
alert("API ");
}
}

funciton MyFin() {
if (API != null) {
//
APl .Terminate("");
}

}
funciton SetAnswer() {

var ans = document.forml.textl.value;
it (API 1= null) {

//
APl .SetValue(“cmi.interactions.0. learner_response”, ans);
//
API_Commit(*");
}
}
//-->
</script>
</head>
<body onload="MyInit();” onunoad="MyFin();">
<h1>SCORM </h1>
<br>

<form name="forml">
<p><input name="answerl” type=""text" size="20">
<input type="button" value=" " onclick="SetAnswer();"></p>
</form>
</body>
</html>
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SCORM 2004

API
API
API SCO
API API
GetLastError, GetErrorString, GetErrorDiagnostic

<html>

<head>

<script type="text/javascript”>

<I--

var APl = null;
function FindAPI(win) {
« )
}
function MyInit() {
« )
}
funciton MyFin() {
« )
}

function CheckError() {
var errMsg = "";
it (API 1= null) {
it (parselnt(APl.GetLastError()) > 0) {

errMsg = APl .GetErrorString() + ":"

alert(errMsg);

}

}
//-->

</script>

</head>

<body onload="MyInit();” onunoad="MyFin()">
<h1>SCORM </h1>

</body>

</html>

+ API.GetDiagnostic();

91




SCORM 2004

6.2.1.3
LMS SCO LMS SCO
@
a.
1D
id = GetvValue(“cmi.learner_id");
SCO
Lprm = GetValue(“cmi.launch_data”);
SCO
attempt_time = GetValue(“cmi.max_time_allowed”);
b.
LMS
SCO
SCO
c.
LMS

Imsmanifest.xml

SCO <adlcp:dataFromLMS>
SCO <imsss:attemptAbsoluteDurationLimit>
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GetValue(“cmilaunch_data™);

—

SCO LMS

SCORM 2004

<adlcp:dataFromLMS>

</adlcp:dataFromLMS>

6.16
6.10
cmi.completion_threshold SCO
<adlcp:completionThreshold>
cmi.launch_data SCO
<adlcp:dataFromLMS>
cmi.max_time_ allowed SCO

<imsss:attemptAbsoluteDurationLimit>

cmi.scaled_passing_score SCO

<imsss‘minNormalizedMeasure>

cmi.time limit.action SCO

<adlcp:timeLimitAction>

SCO

Maximum Time Allowed
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SCORM 2004

SetValue(“cmi.session_time”, “05:15:00");

b.
LMS
SCO
LMS

SCO

SetValue(“‘cmi.session_time”, “05:15:00”);

SCO

LMS

LMS

6.17
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®3)

b.

SCORM 2004

Loc = GetValue(“cmi.success_status”);

SetValue(“cmi.success_status”, “passed”);

LMS
SCO
LMS
SCO

SCO

SCO

SetValue(“cmi.success_status”, “passed”);

GetValue(“‘cmi.success_status”);

6.18
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6.2.2

SCORM 2004 SCO SCO

SCO SCO

6.2.2.1 SCO
(1)

SCORM 2004 LMS SCO

SCO
2
adl.nav.request API

©)

6.11 SCO
continue SCO
previous SCO
choice SCO
exit SCO
exitAll
abandon SCO
abandonAll
_none_

(4)

SetValue(“adl.nav.request”,”continue”);
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Al Choice

SetValue(“adl .nav.request”,”{target="Al"}choice");

choice

)
SCO LMS Terminate

LMS SCO

SCO SCO SCO
LMS adl.nav.request_valid
SCO

6.2.2.2 GUI

@)
SCORM 2004 LMS

)

<adlnav:presentation>

©)
LMS
GUI hideLMSUI LMS

6.12 LMS

previous

continue

exit

abandon
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SCORM 2004

<organization>
<item identifier="iteml” identifierref="Resourcel” isvisible="true">
<adlnav:presentation>
<adlnav:navigationlnterface>
<adlnav:hideLMSUI>continue</adlnav:hideLMSUI>
<adlnav:hideLMSUI>previous</adlnav:hideLMSUI>
</adlnav:navigationinterface>
</adlnav:presentation>
</item>
</organization>
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7. SCORM 1.2 2004
SCORM 2004 SCORM 1.2
SCORM 1.2 SCORM 2004 LMS
SCORM 1.2 SCORM 2004
SCORM 1.2 SCORM 2004
7.1 SCO
SCORM 2004 1.2 1.3.1
1.2 1.3.1
SCORM SCO
SCO
SCORM 2004
SCO SCORM 2004
7.2 imsmanifest.xml
SCORM 2004 SCORM 1.2
SCORM 1.2
SCORM 2004
SCORM 1.2
XML
ADL
SCORM 2004
721
imsmanifest.xml SCORM 1.2 SCORM 2004
<metadata> <organizations>
<resources>
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7.2.2
SCORM 2004 SCORM IMS XML
7.1
SCORM 1.2 SCORM 2004
IMS http://www.imsproject.org/xsd/imscp_root | http://www.imsglobal.org/xsd/imscp_v
vlplp2 1pl
ADL http://www.adlnet.org/xsd/adlcp_root | http://www.adlnet.org/xsd/adlcp_v1p3
v1p2
XML http://www.imsglobal.org/xsd/imsmd_ | xmIns=http://Itsc.ieee.org/xsd/LOM
rootvlp2pl
ADL
7.2 ADL
SCORM 1.2 SCORM 2004
<adlcp:prerequisites>
<adlcp:maxtimeallowed>
<adlcp:timelimitaction> <adlep:timeLimitAction>
<adlcp:datafromlms> <adlcp:dataFromLMS>
<adlcp:masteryscore>
<adlcp:scormtype> <adlcp:scormType>
7.2.3 prerequisites masteryscore
<adlcp:prerequisites> SCO
<adlcp:masteryscore> <adlcp:maxtimeallowed> ADL
SCORM 1.2 ADL LMS
SCORM 2004
prerequisites masteryscore
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7.2.3.1 prerequisites

SCORM 1.2 SCO
prerequisites
SCORM 2004
prerequisites
1)
If [ 1 Then [ ]

If not Completed Then StopForwardTraversal

imsmanifest.xml

SCORM 2004

ADL

<item identifier = "SAMPLE1">
<title> </title>
<imsss:sequencing>
<imsss:sequencingRules>
<imsss:preConditionRule>
<imsss:ruleConditions>
<imsss:ruleCondition condition = "completed" operator = "not"/>
</imsss:ruleConditions>
<imsss:ruleAction action = "stopForwardTraversal"/>
</imsss:preConditionRule>
</imsss:sequencingRules>
</imsss:sequencing>
</item>

7.2.3.2 masteryscore
SCORM 1.2 ADL

101




SCORM 2004

masteryscore SCORM 2004

imsmanifest.xml

SCO <imsss:objectives>
Objective Satisfied by Measure "True”
<imsss'‘minNormalizedMeasure>
SCO SCORM

”cmi.scaled_passing_score”

0.7 70

<item identifier="iteml">
<title> </title>
<imsss:sequencing>
<imsss:objectives>
<imsss:primaryObjective objectivelD="obj1"
satisfiedByMeasure="True">
<imsss:minNormalizedMeasure>0.7</imsss:minNormal izedMeasure>
</imsss:primaryObjective>
</imsss:objectives>
</imsss:sequencing>

</item>
SCO
SCO SCORM 2004 cmi.scaled_passing_score
masteryscore = GetValue(“'cmi.scaled_passing_score')*100;
100
masteryscore
masteryscore 7707
7.2.4
7.2.4.1
SCORM 2004
LMS continue previous
Flow True
Choice True
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LMS

<imsss:controlMode>

<imsss:sequencing>
<imsss:controlMode choice="true" choiceExit="true" flow="true" forwardOnly="false"/>
</imsss:sequencing>

7.2.4.2
SCORM 2004

Use Current Attempt Objective (Progress)
Information

Use Current Attempt Objective (Progress) Information True

Use Current Attempt Objective

(Progress) Information False

7.2.5
SCORM 2004 Content

Aggregation Meta-data <metadata> <schema> <schemaversion>

7

<metadata>
<schema>ADL SCORM</schema>
<schemaversion>CAM 1.3</schemaversion>
</metadata>

7 SCORM 2004 3rd Edition
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7.3 SCO
SCO SCORM 1.2 SCORM 2004
API
API
SCO SCORM 2004
7.3.1 API
SCORM 1.2 SCORM API 8 API” SCORM
2004 SCORM API "API 1484 117
SCO API FindAPI API
"API 1484 117
7.3.2 API
SCORM 2004 API API
SCORM 1.2 SCORM 2004 API
API
7.3 API
SCORM 1.2 SCORM 2004
LMSInitialize Initialize
LMSFinish Terminate
LMSGetValue GetValue
LMSSetValue SetValue
LMSCommit Commit
LMSGetLastError GetLastError
LMSGetErrorString GetErrorString
LMSGetDiagnostic GetDiagnostic
8 “<API > SCORM 1.2 “<API i
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7.3.3

SCORM 2004
SCORM 2004

SCO

SCORM 1.2 SCORM 2004

7.3.3.1
SCORM 2004 SCORM 1.2

SCORM 1.2 SCORM 2004

7.4 SCORM 1.2

SCORM 2004

SCO SCORM 1.2
SCORM 2004

SCORM 2004

SCORM 1.2

SCORM 2004

cmi

._version

cmi.comments

cmi

cmi

cmi

.comments_from_learner._children
.comments_from_learner._count

.comments_from_learner.n.comment

cmi.comments_from_learner.n.location
cmi.comments_from_learner.n.timestamp
cmi.comments_from_Ims._children
cmi.comments_from_Ims._count
cmi .comments_from_Ims cmi .comments_from_Ims._n.comment
cmi.comments_from_Ims.n.location
cmi.comments_from_Ims.n.timestamp
cmi.core._children
cmi.core.credit cmi.credit
cmi.core.entry cmi.entry
cmi.core.exit cmi.exit
cmi.core. lesson_location cmi.location
cmi.core. lesson_mode cmi.mode
cmi_success_status
cmi.core.lesson_status
cmi.completion_status
cmi.core.score._children cmi.score._children
cmi.core.score.max cmi .score.max
cmi.core.score.min cmi.score.min
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SCORM 1.2

SCORM 2004

cmi.core.score.raw

cmi.score.raw

cmi.score.scaled

cmi.core.session_time

cmi.session_time

cmi.core.student_id

cmi.learner_id

cmi .core.student_name

cmi . learner_name

cmi.core.total_time

cmi.total_time

cmi.interactions._children

cmi.interactions._children

cmi.interactions._count

cmi.interactions._count

cmi.interactions.n.correct_responses._count

cmi.interactions.n.correct_responses._count

cmi.interactions.n.correct_responses.n._pattern

cmi.interactions.n.correct_responses.n._pattern

cmi.interactions.n.description

cmi.interactions.n.id

cmi.interactions.n.id

cmi.interactions.n. latency

cmi.interactions.n. latency

cmi.interactions.n.objectives._count

cmi.interactions.n.objectives._count

cmi.interactions.n.objectives.n.id

cmi.interactions.n.objectives.n.id

cmi.interactions.n.result

cmi.interactions.n.result

cmi.interactions.n.student_response

cmi.interactions.n. learner_response

cmi.interactions.n.time

cmi.interactions.n.timestamp

cmi.interactions.n.type

cmi.interactions.n.type

cmi.interactions.n.weighting

cmi.interactions.n.weighting

cmi . launch_data

cmi . launch_data

cmi.objectives._children

cmi.objectives._children

cmi.objectives._count

cmi.objectives._count

cmi.objectives.n.description

cmi.objectives.n.id

cmi.objectives.n.id

cmi.objectives.n._progress_measure

cmi.objectives.n_score._children

cmi.objectives.n_score._children

cmi.objectives.n._score.max

cmi.objectives.n._score.max

cmi.objectives.n_score.min

cmi.objectives.n_score.min

cmi.objectives.n._score.raw

cmi.objectives.n._score.raw

cmi.objectives.n.score.scaled

cmi.objectives.n._status

cmi.objectives.n._success_status

cmi.objectives.n.completion_status

cmi.student_data._children

cmi.student_data.mastery_score

cmi.scaled_passing_score
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SCORM 1.2 SCORM 2004
cmi.student_data.max_time_allowed cmi.max_time_allowed
cmi.student_data.time_limit_action cmi.time_limit_action.
cmi.student_preference._children cmi . learner_preference._children
cmi.student_preference.audio cmi . learner_preference.audio_level
cmi .student_preference. language cmi . learner_preference. language
cmi .student_preference.speed cmi. learner_preference.delivery_speed
cmi.student_preference.text cmi . learner_preference.audio_captioning
cmi .suspend_data cmi .suspend_data

cmi.completion_threshold
cmi .progress_measure

SCORM 2004
SCO

7.5

SCORM 2004

adl .nav.request

adl .nav.request_valid.continue

adl .nav.request_valid.previous

adl .nav.request_valid.choice

7.3.3.2 lesson_status
SCORM 1.2 ”cmi.core.lesson_status”
SCORM 1.2

”cmi.core.lesson_status”

SCORM 2004
”cmi.core.lesson_status”

“cmi.completion_status” ”cmi.success_status”

”cmi.completion_status”
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“cmi.completion_status”

completed
incomplete
not attempted
unknown

lesson_status browsed

”cmi.success_status”

“cmi.success_status”

passed
failed
unknown

“cmi.core.lesson_status” “cmi.completion_status” “cmi.success_status”

7.3.3.3 Data Type
SCORM 2004
LMS SPM

SCORM 1.2 SCORM 2004

SCORM 2004
characterstring
localized_string_type
language_type
long_identifier_type
short_identifier_type
integer
state
real(10,7)
time(second,10,0)

timeinterval(second,10,2)

7.3.3.4 Interaction
SCORM 2004
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SCORM 1.2 SCORM 2004

SCORM 2004 ”choice” “multiple_choice”

7.3.3.5 suspend_data
SCORM 1.2 ”cmi.suspend_data” SCO LMS LMS
SCO
"cmi.suspend_data" SCO

”cmi.suspend_data”

SCORM 2004 ”cmi.suspend_data” LMS SCO
Suspend All ”Continue” “Exit All” ”Abandon All”
SCO “cmi.suspend_data” SCORM 2004
”cmi_suspend_data” “e i
SCORM 2004 ”cmi.location”
”cmi.suspend_data” ”cmi.location” SCO
SCO
LMS LMS
”cmi.location”
GetValue(“cmi . location”)
SetvValue(“cmi.location”,”chkPtl._p3.f5")
“cmi.location” SPM 1000 “cmi.suspend_data” SPM
4000 ”cmi.location” ”cmi.suspend_data”
SCORM 2004 Interactions SCO LMS
LMS
“cmi.interactions.n.learner_response” “cmi.interactions.n.result”
7.3.3.6 LMS
SCORM 2004 LMS SCORM 1.2 LMS
LMS
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SCORM 2004
7.4
SCORM 2004 API
SCORM 2004
SCORM 1.2 SCORM 2004
76 SCORM 12 SCORM 2004
SCORM 1.2 Error Code SCORM 2004 Error Code
0 — No error 0 — No error

101 — General Exception

101 — General Exception

102 — General Initialization Failure

103 — Already Initialized

104 — Content Instance Terminated

111 — General Termination Failure

112 — Termination Before Initialization

113 — Termination After Termination

122 — Retrieve Data Before Initialization

123 — Retrieve Data After Termination

132 — Store Data Before Initialization

133 — Store Data After Termination

142 — Commit Before Initialization

143 — Commit After Termination

201 - Invalid argument error

201 — General Argument Error

202 - Element cannot have children
203 - Element not an array. Cannot have count

301 — General Get Failure

351 — General Set Failure

391 — General Commit Failure

401 - Not implemented error

401 — Undefined Data Model Element

401 - Not implemented error

402 — Unimplemented Data Model Element

301 - Not initialized

403 — Data Model Element Value Not Initialized

403 - Element is read only

404 — Data Model Element Is Read Only

404 - Element is write only
402 - Invalid set value, element is a keyword

405 — Data Model Element Is Write Only

405 - Incorrect Data Type

406 — Data Model Element Type Mismatch

407 — Data Model Element Value Out Of Range

408 — Data Model Dependency Not Established

API

7.5 SCORM 2004

SCORM 1.2
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SCORM 1.2 SCORM 2004
SCORM 2004
SCORM 2004
LMS

SCORM 2004 SCORM 1.2

SCORM 2004
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LMS , 3
localized string type, 52
long identifier type, 52

Activity. —

API, 38

API . — API

API , 38, 44, 86, 104 masteryscore, 101

API , 45,91

API ,41, 88

API , 104

Overview, 4

CAM, 4
characterstring, 52 prerequisites, 101
Choice, 16, 63 Primary Objective. —
Choice Exit, 16, 63
completion_status, 107
Content Aggregation Model. — CAM
real, 53
RTE, 4, 36, 86
Run-Time Environment. — RTE
Flow, 16, 63
Forward Only, 17, 64

SCO, 37, 86, 104

SCORM, 2

imsmanifest.xml. - SCORM 1.2, 6

integer, 53 SCORM 2004, 3
SCO , 31, 96
SCO , 32

Sequencing and Navigation. — SN

language type, 52 Sharable Content Object. — SCO
lesson_status, 107 Sharable Content Object Reference Model. -
LMS GUI , 34 SCORM
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short identifier type, 53
SN, 4

SPM, 50

state, 53

success_status, 107

time, 53

timeinterval, 53

Use Current Attempt Objective Information, 17,
64

Use Current Attempt Progress Information, 17,

64
, 10
, 10
, 37
, 12,29, 103
. - APl
, 110
, 37
, 10, 27, 78
, 22
, 12

SCORM 2004

, 51
, 217, 81

, 10

, 50
. — CAM
, 10
, 100

. - SPM

, 10, 62
. - SN
, 16, 62, 102
, 13
, 15, 62, 65
, 12
, 22
, 13
, 20,71
, 10
, 44
, 23
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, 18, 76 , 18, 69
R , 20, 70
, 52
, 49, 55, 92, 105
, 49
, 99
, 11
, 51
, 96
, 32 . — RTE
, 96
, 30
, 13
, 27,81
, 12,21
,21,24,71
, 85
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