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Abstract

The contiguity principle, stemming from the cognitive theory of multimedia
learning, suggests that the effectiveness of learning materials incorporating
verbal information with matching visual information, increases when they are
presented in contiguity — in time and space. Such presentation enables the
learner to integrate both types of information simultaneously, and thereby to
exploit the optimal capacity and processing ability of his working memory.
The contiguity principle has been supported by studies which examined a
wide varieties of learning environments, however it has not yet been
examined within the context of learning materials that incorporate graphic
organizers (as a visual entity) and text (as a verbal entity).

The current study examined whether the implementation of the contiguity
principle by placing a graphic organizer in contiguity with a corresponding
expository text on the same screen display will improve learning efficiency in
measures of retrieval and comprehension, reduce cognitive load (level of
mental effort invested by the learner during learning) and improve orientation
(the learner's sense of his relative location in the text and of the location and
importance of concepts and facts in the hierarchal structure of the text)
compared with situations where the graphic organizer and the text are
presented on separate and subsequent screen displays. 82 subjects were
randomly assigned into 4 experiment conditions — organizer and text in
contiguity, organizer before text, organizer after text, and text only — and
were asked to learn academic material concerning "factors of youth
delinquency" (2000 words), which was displayed on a computer screen. on
subsequent 12 screen displays. Subjects then answered retrieval and
comprehension questions about the macro-level (main concepts and the
connections between them) and the micro-level (factual detailed information)
of the text, and rated their level of cognitive load and sense of orientation.

Results reveal that learning efficiency scores where the contiguous organizer
and text group was statistically significant higher than in the other three
experimental groups, in measures of retrieval and comprehension at the
macro-level — but not at the micro-level. Subjects also evaluated the level of
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orientation to be higher on this condition, but no significant difference of
cognitive load was found between the four groups. These results are
consistent with previous studies that have examined the contiguity principle
in different learning environments which incorporated different types of
verbal and visual materials, and indicate that the use of graphic organizer as a
text aid may be more effective if the graphic organizer is presented in
contiguity with text rather than if presented separately.

In light of the growing use of the digital format to present learning and teaching
materials and the relative facility graphic organizers can be displayed in
contiguity with text, we can recommend developers to create learning
environments based on this format. Establishing this recommendation and
generalizing it requires further examination of the contiguity principle in
additional types of learning materials that incorporate graphic organizer and
text of different length and complexity.

Keywords: graphic organizers, learning efficiency, text aids, digital format,
contiguity principle, Cognitive theory of multimedia learning.

Rl 72)

YD WNN TTIONNND NTNIY MHDVLINPN TPNNONNN YIANN ,MDI0N NIPY
2T DRIN NIV YT YININ YN OXADWNN TINOD MININ DY NPDVPIND
955N MDY NIVANND 1T NIND 2NN IR — MDNHDA DN DN TIWNRD
NN NNPN NN TPORDVAIN NN DYDY T2 ,1INI-12 YN M0 NV NN
NNIY DMIPNNI NIHND NI MHON PNIPY .NTIAYN NIOT DY YN N9
TIMOY N DY PN PT DIV OO ,NTND M0 DY AN PHN
L(TPINAT MYD) LOPVI (MR MYD) 1oAY DININD DXAOWNHN

SV NAND MYNNINI MDNON PIPY DIV OND 1IN NP NIIWY NDNI
TNPYO N — TON NNXN NNINI DXIN NPY VOPLY MDA YN PINNI
NN ODVLMIP DMWY NNNSN ,NIAM INNN DY DYTTNA NTNON MDY
NVIND) NIXVINNY (NTMION TONNA TMON YT DY YPWINN YDVINN NPNNDN
VOPLVN NI PON IMPMI 12XD NTNON TONNA TOMDN DY MIRNNHNIN
AN DY HWIND 1IANN NMOIPNT MTHY OOVIN DY ONMIPIND M2
NIMNXNI VOPOVLM PANVN PIRNN ONXIN DN DXANND RNV — (TINON
VOPLY PINND — NN ONIN 4-Y THXIPN IKPIN DPT 82 .MTIM TON
PN — 7292 LOPVLY ,LOPL NN PIND ,LOPV NAD PIND , MDD
,0°991 2000-5 Y¥ PPN YN MIMIYY DXNY NYNI NPY 1IN o

STON NINNN 12-5 NOOOYW MINND MYNNNI AVNND TON 22X DY INNY

NN MAM IMNN MOXY DY DPTAN 1DYN NTNRON 2OY DPO INND
MORYDY (D2 DIYPD VLOPLI DMIPXY DIYIND MONMNNN) PPN
NPT (DXVI9N NI YNTIW YPNRY MONMNNIN) 1PN NN MM MNN

LMRVIMNIND NYINT YDVINPN DMIVN NN NN

IIPN MOMND2 VOPLM PINNDN AN I ONINA NTHON MDY D NN
MONY DINND NDNN NN NYIDVWIAY 11D PN PVDYVLD 1PN DM
NN 1DMYN G DTN PN NN XD TN — 1IPHN NN 1AM INNN
DNV NN DTAN KNI XD ODIN N3 ONIND AN DM PNV NIND NN
DY TAN THP2 DYDY PAPNIY DIRNNNDN .DONINN NYIIN P2 ODUIIMNPN
129V N2 MY NTNRD M0 MDIDN PIPY NN NNAY DNTIP OMIPNN
PINNDT VIDOWN D DXTHON) DMV OMON DOOHNIDN OPHNIN DMININ
MDD AN ONX NP XDOPIR NPNY NYY INY VOPOVN NTNID IV AN

12 DOWNNT DMIIINN DAIYIND NNON MYNNNI VOPL NIANT YOOD TYPNN IINIT NX — NI PIND 1
D91 XY DXVWATY 10N PRI PINNDD WINOY NYYI XNDONN IPNNA OININD VNN DI DIVPMN



V295 >pornip YN, Tpw oyn

VIDOYW DY NI NIONN NOIND NIND 0NN TINA INY DN IWUNND VOPLD
MVINY M N2 HONON MIOPN NN T MIIN TSNY DUNT VNN
NIV NNONN DIVHD DINNNNI ¥ ,VDPLY MDD YANT PIND IMYNNNI
1 NNDND DOAD OTI NT VNN DY MODIANKN NTND MIIA0 PNNIND
IIN DY DD DMNDI MINON NIPY DIV NN 1INAD DIPNI NN NDYDOINDY

M5 TIN DY NNV NI DXODPLI DPINI) DIIND DXAYWNN TINdY

VOPY ,VOPVN NTNY PNRY ,NTNID MDY ,DMIANT DININND NN MM
NTNOD  DVMNPN NNONT,MNON PIPY  POVNT VPN
PTVONN

NN
Baggett, P. (1984). Role of temporal overlap of visual and auditory material in forming dual media
associations. Journal of Educational Psychology, 76, 408—417.

Kools, M., van de Wiel, M. W. J, Ruiter, R. A. C., Cruts, A., and Kok, G. (2006). The effect of graphic
organizers on subjective and objective comprehension of a health education text. Health Education
and Behavior, 33, 760-772.

Mayer, R. E. (1999). The promise of educational psychology: Vol. 1, Learning in the content areas.
Upper Saddle River, NJ: Prentice Hall.

Mayer, R.E. (2002). Multimedia learning. Cambridge, UK: Cambridge University Press.

Mayer, R. E., and Anderson, R. B. (1992). The instructive animation: Helping students build connections
between words and pictures in multimedia learning. Journal of Educational Psychology, 84, 444—
452.

Mayer, R. E., Bove, W., Bryman, A., Mars, R., and Tapangco, L. (1996). When less is more: Meaningful
learning from visual and verbal summaries of science textbook lessons. Journal of Educational
Psychology, 88, 64-73.

Mueller-Kalthoff, T., and Moeller, J. (2003). The effects of graphical overviews, prior knowledge, and
self-concept on hypertext disorientation and learning achievement. Journal of Educational
Multimediaand Hypermedia, 12, 117-134.

Potelle, H., and Rouet, J. F. (2003). Effects of content representation and readers’ prior knowledge on the
comprehension of hypertext. International Journal of Human—Computer Studies, 58, 327-345.

Robinson, D. H. (1998). Graphic organizers as aids to text learning. Reading Research and Instruction,
37, 85-105.

Robinson, D. H., Corliss, S. B., Bush, A. M., Bera, S. J., and Tomberlin, T. (2003). Optimal presentation
of graphic organizers and text: A case for large bites? Educational Technology Research and
Development, 51, 25-41.

Vekiri, I. (2002). What is the value of graphical displays in learning? Educational Psychology Review, 14,
261-312.




<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Right
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.1000
  /ColorConversionStrategy /UseDeviceIndependentColor
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize false
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 150
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Average
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 150
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Average
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Average
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages false
  /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 /Unknown

  /CreateJDFFile false
  /Description <<
    /JPN <FEFF3053306e8a2d5b9a306f30019ad889e350cf5ea6753b50cf3092542b308030d730ea30d730ec30b9537052377528306e00200050004400460020658766f830924f5c62103059308b3068304d306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103057305f00200050004400460020658766f8306f0020004100630072006f0062006100740020304a30883073002000520065006100640065007200200035002e003000204ee5964d30678868793a3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /FRA <>
    /DEU <>
    /PTB <>
    /DAN <>
    /NLD <>
    /ESP <>
    /SUO <>
    /ITA <>
    /NOR <>
    /SVE <>






    /TUR <>
    /HEB <>
    /ENU <>
  >>
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


