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Effects of prior training on schematic concept formation 
(SCF) were studied in a transfer paradigm employing two 
types of pre training experience. One group scaled pairs of 
patterns from a single schema family; another group 
encountered the same set of patterns in a task requiring 
reproduction from memory. Upon transfer to a SCF task, the 
scaling group exhibited initial superiority. A group that had 
scaled random stimuli and a group that had no pretraining 
performed similarly over the first few transfer trials, but at a 
level below the scaling group and above the reproduction 
group. Discussion of results centered around a "nonspecific" 
transfer phenomenon. 

Schematic concept fonnation (SCF) has been defined by 
Evans (1967) as the development of the ability to assign 
objects to their corresponding schema families on the basis of 
the infonnation derived from perceiving the objects. A schema 
family is a population of objects which can be efficiently 
described in tenns of the same prototype, for example, dogs. 
The assignment of objects to their appropriate schema families 
is assumed to be possible without any aid from other sources 
of infonnation (such as knowledge of results) about the proper 
categorization. 

If only one schema is represented in a set of objects, Evans 
has theorized, learning of the schema occurs spontaneously 
when Ss have an opportunity to inspect several examples. 
When two or more schema families are represented, SCF is 
supposed to occur. Since SCF depends upon learning the 
schema, or prototype, of each schema family, it follows that 
prior opportunities to inspect examples of a relevant schema 
family would lead to enhanced perfonnance on a subsequent 
SCF task. The conditions of inspection presumably influence 
the extent to which the schema is learned. In the present study 
the effects of two degrees of schema relevance and of two 
different tasks were investigated as pretraining variables. 

If Ss are pretrained with examples of a schema which is then 
presented as one of the schemata in the subsequent SCF task, 
they should transfer to that task both the general concept of 
what constitutes a schema and the specific knowledge of one 
schema. If the Ss are pretrained with examples of a schema 
which is not presented in the subsequent SCF task, they can 
usefully transfer only the general concept of a schema; the 
specific knowledge of the first schema is no longer relevant. 
Greater positive transfer would be expected when both general 
(Le., nonspecific) and specific pretraining is relevant. 

Previous research by Edmonds & Mueller (1967) demonstra
ted the effect of nonspecific pretraining with a single schema 
family in facilitating perfonnance on a subsequent SCF task. 
The design, however, pennitted a conclusion only with regard 
to nonspecific transfer. The present study pennitted a 
comparison of specific and nonspecific effects in transfer. 

The second variable under study in the present experiment 
was type of pretraining task. Two tasks were used: 
reproduction and scaling. The reproduction task was 
methodologically similar to that utilized in a study by 
Edmonds & Mueller (1968) in which Ss were to draw from 
memory the three randomly omitted portions of the pattern 
they had just viewed. While a scaling task is not known to have 
been viewed or utilized previously in the role of a pre training 
task, it was hypothesized that the requirement of assessing 
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similarity should cause Ss to attend more closely to the 
schematic aspects of the group o( stimuli, with consequent 
facilitation of early perfonnance on an SCF task where two or 
more schemata must be discriminated. 

SUBJECTS 
The Ss were 60 students enrolled in the introductory 

psychology courses at Texas Christian University. They were 
randomly assigned to treatments as they came to the 
experiment. More than one treatment group were run 
simultaneously. There were a total of lOSs per treatment. 

STIMULI 
Patterns were produced by a computer system, VARGUS 9 

(Evans & Mueller, 1966). The VARGUS 9 system produces 
patterns of numbers randomly sampled from a defined 
population having specifiable infonnation or redundancy 

SCHEMA 1 SCHEMA :II 

Fig. I. Two schema prototypes as histofonn patterns and examples of 
their corresponding polygon format together with four instances of 
deviation from the schema. 
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characteristics. The sequence of numbers is mapped into 
proportional column heights, resulting in patterns aptly 
described as histoforms. In this experiment the V ARGUS 9 
histofornl patterns were mapped into the shape of closed 
frequency polygons. Examples of the polygons used are shown 
in Fig. I. 

Three sets of patterns were required, designated as Schema 
I, 2, and 3. Schemata I and 2 were to be discriminated in the 
transfer task. Schemata I and 3 served as the specific and 
nonspecific schemata, respectively, in the pretra,ining tasks. All 
three schemata were 70% redundant and consisted of a sample 
of 10 instances each. The samples comprising each schema 
were constrained to approximate the population distribution 
of pattern variance (PV) for 70% redundant schemata. The 
degree to which a pattern deviates from the schema is 
measured by PV. Measurement of PV is similar to the. 
calculation of a variance. 

TASKS AND PROCEDURE 
Groups making similarity judgments went through four 

orders of all 45 possible pairs of within-schema comparisons at 
10 sec per judgment. In pretraining with the reproduction 
task, Ss were asked to draw three randomly omitted portions 
of the patterns from memory; there were five random orders 
of the 10 stimulus patterns for each schema. The Ss were given 
20 sec in the priming phase and 20 sec in the reproduction 
phase. Patterns in both pretraining tasks were presented in 
booklet form. Specific treatment groups are detailed below: 

Sl. Pretraining consisted of scaling Schema I similarity. 
S3. Pretraining consisted of scaling Schema 3 similarity. 
SRAN. Pretraining consisted of scaling random pattern 

similarity. 
R I. Pretraining consisted of Schema I reproductions. 
R3. Pretraining consisted of Schema 3 reproductions. 
NPT. No pretraining was given. 

The transfer task followed pretraining after an intertask 
interval of about I min. Ss were told iliat the task would test 
their ability to learn to recognize different types of patterns 
and that they should answer in terms of whether the patterns 
on each page were examples of the same type of pattern or 
different types of patterns. The task consisted of looking at 
pairs of patterns (one pair per page in 1000ec intervals). Since 
SCF does not require knowledge of results, none was provided 
throughout the 64 discrimination trials of the transfer task. 

It should be noted that the transfer task constituted a 
discfimination among equal numbers of same-member or 
different-member pairings of patterns characterizing Schema I 
and Schema 2. Furthermore, the 10 Schema I patterns in this 
task were a completely different sample from that used for all 
the pretraining groups exposed to Schema I. Within blocks of 
eight trials, patterns were semi-randomly grouped so that (I) 
mean PVs were equal from block to block, and, (2) within 
each block the random pairings were constrained so as not to 
exceed a ratio of six same to two different schemata. 

RESULTS 
An analysis of the number of correct responses in the rust 

eight trials, where transfer effects should be greatest, showed a 
significant pretraining group effect (F = 3.186, df= 5/54, 
p < .05). Orthogonal comparisons among treatment means on 
the rust block of eight trials are itemized as follows: 

(I) Schema scaling groups vs No pretraining control (SI 
and S3 vs NPT), significant (F = 4.380, df= 1/54, p < .05). 

(2) Schema scaling groups vs random scaling group (SI 
and S3 vs SRAN), significant (F = 5.254, df = 1/54, 
p < .05). 

(3) Schema reproduction groups vs No pre training 
control (Rl and R3 vs NPT), not significant (F = .993). 
Although statistically significant differences were not 

present in the analysis of the groups' performances over all 
trials in· the transfer task, Fig. 2 shows their performance in 
blocks of 16 trials. Groups SI and S3 have been combined 
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Fig. 2. Performance of the pretraining groups on the between
IIChemata diIeriminstion Cnnsfer task (in terms of mean number correct 
per eight trial block). 

because they were highly similar. Fig. 2 shows that all groups 
reached approximately the same level of performance before 
the end of the test task. The order in which the groups reached 
this level may be worth noting. The groups with scaling 
pretraining (SI and S3) started out at the higher level. Group 
SRAN, which scaled random stimuli, reached the level next, 
followed by the two reproduction pretraining Groups (R I and 
R3). The group which received no pretraining as a control 
(NPT) was the last to attain this level. The data presented in 
Fig. 2 suggest that the effect of pretraining may be indicated 
not only by the performance on initial trials of the transfer 
task, but also by the pattern of performance over several 
blocks of trials. 

DISCUSSION 
While the groups that made similarity judgments in 

pre training exhibited greater transfer than the reproduction 
groups, there is nothing in the data to suggest that schema 
relevance had any effect with respect to pre training task. As 
suggested by Edmonds & Mueller (1967), this nonspecifiable 
transfer could amount to no more than the general notion of 
what a schema is. It remains a problem, perhaps partly 
methodological, to design an experiment to demonstrate that 
prior schema learning will transfer to SCF in an unambiguous 
fashion. 

Although this study was limited to a within-schema scaling 
task, further experiments should be undertaken employing the 
similarity judgmental response. In fact, some pilot data suggest 
thaT" similarity judgments would be a particularly sensitive 
method of investigating SCF. Experimental evidence, however, 
is needed to assess the relationship between similarity 
judgments and the categorical judgments currently used in 
SCF tasks. 

REFERENCES 
EDMONDS, E. M., & MUELLER, M. R. The role of schemata in 

perceptual learning. Psychonomic Science, 1967, 8, 239-240. 
EDMONDS, E. M., & MUELLER, M. R. Effects of incidental training 

and reinforcement on mixed schema learning. Psychonomic Science, 
1968, 10,75-76. 

EVANS, S. H. A brief statement of schema theory. Psychonomic 
Science, 1967, 8, 87-88. 

EVANS, S. H., & MUELLER, M. R. VARGUS 9: Computed stimuli for 
schema research. Psychonomic Science, 1966,6,511-512. 

NOTE 
1. This research was supported by the Department of Defense, Project 

THEMIS Contract (DAAD05-68-C-0176), under the Department of the 
Army to the Institute for the Study of Cognitive Systems through the 
TCU Research Foundation. 

Psychon. Sci., 1968, Vol. 13 (6) 



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Gray Gamma 2.2)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (ISO Coated v2 300% \050ECI\051)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.4
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Perceptual
  /DetectBlends true
  /DetectCurves 0.1000
  /ColorConversionStrategy /sRGB
  /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 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts false
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 150
  /ColorImageMinResolutionPolicy /Warning
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 150
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.40
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /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 /Warning
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 150
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.40
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /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 /Warning
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 600
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /PDFA1B:2005
  ]
  /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 (sRGB IEC61966-2.1)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<


    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e55464e1a65876863768467e5770b548c62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200036002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc666e901a554652d965874ef6768467e5770b548c52175370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200036002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /CZE <>
    /DAN <>
    /DEU <>
    /ESP <>
    /ETI <>
    /FRA <>



    /HUN <>
    /ITA (Utilizzare queste impostazioni per creare documenti Adobe PDF adatti per visualizzare e stampare documenti aziendali in modo affidabile. I documenti PDF creati possono essere aperti con Acrobat e Adobe Reader 6.0 e versioni successive.)
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020be44c988b2c8c2a40020bb38c11cb97c0020c548c815c801c73cb85c0020bcf4ace00020c778c1c4d558b2940020b3700020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200036002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /LTH <>
    /LVI <>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken waarmee zakelijke documenten betrouwbaar kunnen worden weergegeven en afgedrukt. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 6.0 en hoger.)
    /NOR <>
    /POL <>
    /PTB <>


    /SKY <>

    /SUO <>
    /SVE <>
    /TUR <>

    /ENU <FEFF004a006f0062006f007000740069006f006e007300200066006f00720020004100630072006f006200610074002000440069007300740069006c006c0065007200200039002000280039002e0034002e00350032003600330029002e000d00500072006f006400750063006500730020005000440046002000660069006c0065007300200077006800690063006800200061007200650020007500730065006400200066006f00720020006f006e006c0069006e0065002e000d0028006300290020003200300031003100200053007000720069006e006700650072002d005600650072006c0061006700200047006d006200480020>
  >>
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [595.276 841.890]
>> setpagedevice




