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Abstract

Feedback is information that is provided to a user 
to inform him/her about the result of his/her action and 
to motivate him/her to further interact with the system. 
In web-based learning systems (WBLS), feedback is 
particularly important in test and evaluation tasks. The 
main objective of the paper is twofold: (1) to 
encourage WBLS designers and specialists to pay 
more attention to the problem of feedback adaptation, 
and (2) to analyze suggestions for feedback 
personalization to learning styles in a WBLS.  

1. Introduction 

Feedback is a response to (a) user’s action(s) and it 
is provided to a user to compare his/her performance 
with the expected one [5]. The main role of feedback 
in a Web-Based Learning System (WBLS) is to inform 
and motivate a user to increase his/her effort and 
attention. Feedback can differ in the content, time, and 
manner of presentation. Personalization of feedback 
offers possibilities to adapt it to be the most 
appropriate for the user's expertise and cognitive 
abilities in general and, in particular, to his/her current 
mood and attentiveness.  

The goal of this paper is to analyze the challenges 
of feedback personalization to the learning styles (LSs) 
of users and to consider recommendations for feedback 
design and adaptation in a WBLS. We analyse recently 
published results of adaptation research concerning LS 
based personalization in the WBLS context and dissect 
them against our taxonomy of feedback adaptation [5]. 

1.1. Feedback in a WBLS 

In a WBLS, feedback plays a crucial role in 
interaction. The feedback is especially important in test 
and assessment tasks incorporated into the learning 
process implemented within a WBLS.  

In a WBLS, feedback can differ in its function
(confirming, informing, correcting, explaining, 
motivating, rewarding, or evaluating), complexity (no-
feedback, knowledge-of-response, knowledge-of-
correct-response, answer until correct, or elaborated), 
time of occurrence (immediate or delayed feedback), 
user’s progress within a task (immediate, continuous, 
or summative), and way of presentation (textual, 
visual, audio, or video) [5]. Thus feedback adaptation 
offers a wide range of possibilities to provide a user 
with appropriate feedback in the WBLS context [5].  

1.2. Adaptation and Learning Styles 

According to Stash and De Bra [4], there is no 
consensus whether it is reasonable or not to apply LS 
in an adaptive hypermedia learning systems design. 
Nevertheless, a number of researches on the adaptation 
of WBLSs to individual LSs have recently 
demonstrated that users from different groups of LSs 
showed distinct reactions to the interaction with 
hypermedia learning environments.

Different systems provide adaptation according LSs 
in terms of content adaptation, navigation paths, or 
usage of multiple navigational tools. Most of the 
adaptive WBLSs, which incorporate learning styles, 
are based on the notion that matching learner’s 
learning strategy with the LS improves his/her 
performance [3]. According to our knowledge, there is 
no reported research concentrated on the feedback 
adaptation based on LS in the WBLS context. 

2. Feedback Personalization to LSs in a 
WBLS

In this section we summarize feedback 
personalization recommendations based on individual 
LS using two classifications (Table 1) based on two 
models: 1) Field dependence/Field independence 
model of Witkin et al. (FD/FI -model) [6] and 2) four-
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dimensional LS model of Felder and Silverman (F-S -
model) [2]. We emphasize two main aspects of 
feedback: 1) the informational aspect (what is 
presented in the feedback) and the motivational one 
(when and how feedback is presented). 

2.1. The FD/FI -model 

FD/FI dimension is particularly important for a 
WBLS, as it characterizes the degree to which a 
learner's perception or comprehension of information 
is affected by the surrounding perceptual or contextual 

field. FD-oriented users require additional 
reinforcements and navigational support, while FI-
oriented users require minimal guidance and direction 
[4, 6]. 

2.2. The F-S -model 

Felder-Silverman’s four-dimensional (active-
reflective, sensing-intuitive, visual-verbal, and 
sequential-global) model [2] is considered as the best 
suited and feasible LS theory with respect to WBLS 
design and development [1]. 

Table 1. Feedback Adaptation Recommendations Grouped According to FD/FI and F-S -models 

Feedback Adaptation to Learning Styles 
Field Dependent (FD, Sequential) Field Independent (FI, Global) 

Provide always immediate feedback; 
Present feedback in the main window (not in a new or pop-up 

window);
Do not use hyperlinks in the feedback text; 
Present the correct answer and short explanations;
Praise always the correct answers; 
Use media effects (sounds, animation) to motivate the user.

 Present continuous feedback that demonstrates user’s 
progress within the task; 

Use grades to motivate; 
Do not use many uninformative media effects (audio effects, 

animation, etc.); 
Present elaborated feedback that includes hyperlinks to the 

learning materials corresponding to the question. 
Active Reflective 

Present answer until correct feedback; 
Use external rewards collected within the test to motivate ; 
Present animation elements in feedback. 

Present feedback in a new window and time to process it; 
Provide elaborated feedback; 
Do not use audio as a main source of feedback. 

Sensing Intuitive 
Present immediate feedback; 
Do not provide continuous feedback;
Use different types of media for feedback (verbal, visual, 

audio, tactile); 
Present corrective feedback or elaborated feedback with brief 

theoretical summary or practical explanations. 

Provide immediate corrective or elaborated feedback with 
brief theoretical explanation only in the case of an incorrect 
answer;

Present continuous feedback; 
Do not use many multimedia effects (audio, animation or 

video) in feedback presentation. 
Verbaliser Visualiser (Imager) 

Present feedback as a text or in figures;
Use feedback in audio form (verbal praising, etc). 

Use more graphic information in feedback presentation 
(pictures, diagrams, charts, animation and short movies). 

3. Conclusions

Feedback adaptation in the WBLS context has 
been studied very selectively in the e-Learning 
research communities. Therefore, the results of our 
summarizing analysis of recommendations are highly 
speculative and await further validation in extensive 
experimental studies. These experimental studies are 
necessary to discover the positive patterns of relations 
between individual LSs and the adaptable feedback 
parameters increasing the efficiency of interaction and 
learning processes. The results of experiments should 
obtain useful and actionable knowledge that could be 
used by an adaptation engine of a WBLS.  
Acknowledgements. This research is partly supported 
by the Nokia Foundation and COMAS Graduate 
School of the University of Jyväskylä, Finland.

4. References 
[1] C.A. Carver, R.A. Howard, and W.D. Lane, “Addressing 
different learning styles through course hypermedia”, IEEE
Transactions on Education, 42 (1), 1999, pp. 33-38. 
[2] R.M. Felder, and L.K. Silverman, “Learning and 
teaching styles in engineering education”, J. of Engineering 
Education, 78(7), 1988, pp. 674-681. 
[3] N. Stash, A. Cristea, and P. De Bra, “Authoring of 
Learning Styles in Adaptive Hypermedia: Problems and 
Solutions”, Proc. WWW Conference, 2004, New York, USA. 
[4] N. Stash, and P. De Bra, “Incorporating cognitive styles 
in AHA!”, Proc. of the IASTED International Conference 
Web-Based Education, 2004, pp. 378-383. 
[5] E. Vasilyeva, S. Puuronen, M. Pechenizkiy, and P. 
Räsänen, “Feedback adaptation in web-based learning 
systems”, (under review) Special Issue of IJCEELL, 2006. 
[6] H.A Witkin, C.A. Moore, D.R. Goodenough, and P. W. 
Cox, “Field-dependent and field-independent cognitive styles 
and their educational implications”, Review of Educational 
Research, 47(1), 1977, pp. 1-64. 

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: Eindhoven University of Technology. Downloaded on May 27,2010 at 12:34:10 UTC 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


