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Abstract

This paper designs a learning notification express 
delivery service for providing students information 
about their learning status, their next learning 
activities, and even reminder notes. The learning 
notification express delivery service uses Petri-net for 
modeling learning activities.  In order to make 
students knowing what status they are and what 
activities they need to do during the learning process, 
a learning planner is also developed to make teachers 
feel more comfortable in planning their teaching 
schedule. 
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Petri-net is a directed, bipartite graph in which 
nodes are either transitions or states and could be 
defined as: 

P (Petri-net) = (T, S, A)
S is defined as a set of states (si) presenting as a state 
or a condition.  The state number in a Petri-net P can 
be denoted as n.  When a state is transformed from one 
state to another, the transformation event is called as a 
transition, which is denoted as  

tn+k T, where k > 0
The last part, A, is a set of arc connecting states and 
transitions.   

This paper develops a learning notification delivery 
service to give students useful information about when 
and what learning activity they should do.  Figure 1 
shows a practical learning activity example, 
“Delivering Homework”, based on Petri-net modeling.  
When a token is at s1, the student has no homework.  
After teacher assigns a homework (t5), the token would 

be transited to s2 (have homework).  If the student 
delivers his/her homework on time (t8), the token 
would go to s4 (homework finished).  Otherwise, if the 
student could not finish it before the deadline (t6), the 
token would go to s3, “Homework Tardiness” state.   

Figure 1.  Using Petri-net to analyze the 
“Delivering Homework” learning activity 

Some additional states and transitions are added 
into the original Petri-net-based learning activity to 
make the learning notification express delivery service 
get knowing what kind of information should be used 
to inform the student.  Figure 2 shows additional two 
states and three transitions are added into the original 
Petri-net and insert between the transition tn+k and the 
destination state sj, where s r

n+k is a state to check the 
notification rule used by the transition tn+k.

Figure 2.  Decision process example of the 
learning notification express delivery service 
If there is no rule here, the token would be able to 

go to the destination state sj through the transition t
nr

n+k.  If there is any rule for the transition tn+k, the 
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token would be sent to the state s f
n+k through the 

transition t hr
n+k (has notification rule(s) for the 

transition tn+k).  s f
n+k is a decision state to decide which 

the notification rule for tn+k should be fired.  After the 
learning notification express delivery service sends a 
short message to the student via mobile phone, the 
token then transfer to the destination state sj
automatically through the transition t f

n+k.
To make teachers feel comfortable to use the 

service, a learning planner is also implemented.  For 
this reason, some additional variables should be 
considered.  Figure 3 is a complete Petri-net-based 
learning notification express delivery service.  The 
bold lines represent the main learning process.  Each 
transition (from t5 to t8) would cause additional related 
states and transitions with normal line.  A variable, fn+k,
is used to indicate whether the notification action 
should be activated or not (just like f5 ~ f8 in Figure 3).  
Other useful variables such as check point (cx) is also 
added in the learning planner marked as blocks with 
dotted line.  This variable is used for teacher setting 
the triggering-time of each feedback function.   

s1: No Learning Activity. 
s2: Execute Learning Activity. 
s3: Redeem Activity. 
s4: Learning Activity Finished. 

t5: Activity Start. 
t6: Activity Incomplete. 
t7: Redeem Activity Complete. 
t8: Activity Complete. 

c1: Check point of t1.
c2: Check point of both t2 and t4.
c3: Check point of t3.

f5 ~ f8: Notification action flags 
(correspondent with 
transitions t5 ~ t8).
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Figure 3.  Learning Process Model 

Figure 4 is a learning plan example according to 
Figure 3.  The first column is the parameters needed in 
the learning process model and the second column is 
an example.  The first two parameters (title and content) 
are the learning plan descriptions.  The learning flow 
controller uses the three check point settings inside the 
bold table frame.  The rest parameters are notification 
action flags.  If teachers do not want the service 
delivers learning notification to students at a transition, 

they could dis-check the correspondent notification 
action flag.

Parameters Value
Title Homework 1 

Content Finds out three 
types of notebook.   

Start Time (c1) 2006/01/10 
End Time (c2) 2006/01/13 
Redeem Deadline (c3) 2006/01/16 
Activity Start Notification (f5)
Activity Incomplete Notification (f6)
Redeem Notification (f7)
Activity Complete on time Notification (f8)
Figure 4. Parameters example of learning activity 

in “Homework” learning plan 

In the end of this paper, Figure 5 shows an example 
for two students passing through different ways after 
the teacher creating a new learning process based on 
Figure 4 and Figure 5 on 2006/1/7.  Both Alex and 
Buddy stayed at the state - “No Learning Activity (s1)”
from 2006/1/7 to 2006/1/9.  When the date 2006/1/10 
came, Alex and Buddy passed through the transition 
“Activity Start (t5)” and stayed in the state - “Execute 
Learning Activity (s2)”.  Because the “Activity Start 
Notification (f5)” is checked, students would receive a 
notification notes from the system.  On 2006/1/13, 
Alex had already delivered his homework and went to 
the state - “Learning Activity Finished (s4)” through 
the transition “Activity Complete (t8)” without any 
notification, because the notification action flag  f8 was 
dis-checked according to Figure 4.

Date

Student

1/7
~

1/9
1/10

1/10
~

1/12
1/13

1/13
~

1/15
1/16

Alex s1 t5 s2 t8, s4

Buddy s1 t5 s2 t6 s3 t7, s4

Figure 5.  Example of two students’ learning 
processes based on the predefined learning plan 

Buddy didn’t finish the homework on time, so he 
would be forced to go to the state - “Redeem Activity 
(s3)” through the transition “Activity Incomplete (t6)”.
He would also receive a remind message from the 
service, because the notification action flag f6
(“Activity Incomplete Notification”) was checked.  
After Buddy delivered his homework, the system 
would check the homework delivering status on 
2006/1/16 and transferred him to the state - “Learning 
Activity Finished (s4)” through the transition - 
“Redeem Activity (t7)”.

Proceedings of the Sixth International Conference on Advanced Learning Technologies (ICALT'06) 
0-7695-2632-2/06 $20.00 © 2006 IEEE 

Authorized licensed use limited to: Athabasca University. Downloaded on November 3, 2009 at 19:30 from IEEE Xplore.  Restrictions apply. 



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles false
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (None)
  /CalRGBProfile (None)
  /CalCMYKProfile (None)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.3
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.1000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails true
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize true
  /OPM 0
  /ParseDSCComments false
  /ParseDSCCommentsForDocInfo false
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo false
  /PreserveFlatness true
  /PreserveHalftoneInfo true
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Remove
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 150
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 2.00333
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages false
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /ColorImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 150
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 2.00333
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages false
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /GrayImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 600
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.00167
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /False

  /Description <<
    /JPN <FEFF3053306e8a2d5b9a306f300130d330b830cd30b9658766f8306e8868793a304a3088307353705237306b90693057305f00200050004400460020658766f830924f5c62103059308b3068304d306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103057305f00200050004400460020658766f8306f0020004100630072006f0062006100740020304a30883073002000520065006100640065007200200035002e003000204ee5964d30678868793a3067304d307e30593002>
    /DEU <>
    /FRA <>
    /PTB <>
    /DAN <>
    /NLD <>
    /ESP <>
    /SUO <>
    /ITA <>
    /NOR <>
    /SVE <>
    /ENU <FEFF005500730065002000740068006500730065002000730065007400740069006e0067007300200074006f0020006300720065006100740065002000500044004600200064006f00630075006d0065006e007400730020007300750069007400610062006c006500200066006f007200200049004500450045002000580070006c006f00720065002e0020004300720065006100740065006400200031003500200044006500630065006d00620065007200200032003000300033002e>
  >>
>> setdistillerparams
<<
  /HWResolution [600 600]
  /PageSize [612.000 792.000]
>> setpagedevice


