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Learning to spell as a function of trial-and-error 
performance or observation 

MELVIN H. MARX and KATHLEEN MARX 
University of Missouri, Columbia, Missouri 65201 

An experiment is reported in which elementary school children learned to spell very difficult words in 
a single practice session. Subjects learned better under performance (trial-and-error) than observation 
conditions. Girls were superior to boys, but only under the observation condition. A reliable interaction 
of individual/cooperative practice with grade was found, with fourth and fifth graders superior under 
cooperative and sixth graders superior under individual conditions. 

This study was designed to test in a field situation 
some propositions concerning multiple-choice learn
ing that have been worked out in the laboratory. The 
purpose was to compare two basic behavioral 
processes as determinants of efficiency in the learning 
of the spelling of very difficult words by elementary 
school pupils. Performing, as here defmed, refers to 
the usual trial-and-error type of responding, with 
knowledge of results; observing refers to the watching 
of someone else's performance. 

The perform/observe variable was investigated in 
two experiments by Hillix and Marx (1960) in which it 
was found that observers acquired a series of 
stimUlus-response associations at a reliably faster rate 
than performers. This observer superiority was 
subsequently confirmed in a large number of 
experiments by Rosenbaum (see Rosenbaum & 
Arenson, 1968), including one on elementary school 
children (Rosenbaum & Schutz, 1967). More 
recently, using more discrete stimUlus-response items, 
we have not been able to replicate the observer 
superiority so consistently, although we did find in 
one study (Marx & Marx, 1970) a reliable increment 
in observer learning relative to performer learning 
over the fourth to the sixth grade. The present 
experiments were therefore planned primarily to 
determine whether pupils in the higher elementary 
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grades would learn to spell difficult words more 
rapidly under one or the other of these two practice 
conditions. 

Although the primary objective of this experiment 
was to determine the effect of the perform/observe 
variable on fourth, fifth, and sixth graders' spelling, a 
secondary objective was to investigate the role of social 
cooperation vs. individual practice in this learning 
situation. A much cited study by Durrell (1959) 
suggested that "team learning" is a more effective 
practice condition than the more usual individual 
procedure. However, as Durrell himself pointed out, 
"It is, of course, impossible to single out any 
experimental factor as the major element in the study. 
The results cannot be attributed to team learning 
alone, to pupil specialties, to discussion techniques, 
or to enrichment activities" (1959, p. 8). Cooperative 
work between pairs of 10- and 12-year-old children 
was found to produce learning that was somewhat 
superior to individual efforts (Amaria, Biran, & 
Leith, 1969), but the problem-solving studies reviewed 
by Maier (1970) yielded advantages to individuals as 
well as groups. Thus, there seems to be a need to 
determine whether or not social cooperation does in 
fact facilitate learning, and the present experiment 
represents an initial effort in this direction. 

METHOD 
Subjects 

All of the pupils present during the training day in two classes 
each from the fourth, fifth, and sixth grades of an elementary 
school were included in the experiment. A total of 166 pupils was 
thus involved. 

Experimental Delign 
One class from each grade was assigned to the individual 

practice (I) condition, and the other class to the cooperation (C) 
condition. The pupils in each class were divided into pairs, 
like-sexed and of approximately equivalent ability level (as judged 
by the teacher). Members of each pair alternated between the 
performer (P) and the observer (0) role. 

Stimulus Materials 
Twelve words to be learned were selected for each grade from a 

spelling bee pamphlet. An Eastman Ektagraphic projector was 
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used to show the correct spellings of the words by means of 
2 x 2 in. slides. 

Procedure 
Training. After appropriate seating arrangements and 

preliminary instructions. each class was given a pretest on the 12 
words. Then four practice trials were administered. and a test was 
given to conclude the training session. 

After each word was called out orally by the experimenter. and 
a brief definition of it given during the pretest and the first 
training trial. 10 sec were allowed for the performer in each pair to 
attempt to spell it. At the end of the spelling period for the sixth 
word. the correct spellings were shown on a slide. Observers now 
checked the spellings. placing a check mark after each word that 
was spelled correctly and indicating the errors of omission or 
commission in faulty words. as the performer watched. Two 
minutes were allowed for this correction procedure. Then the two 
subjects in each pair exchanged roles. with the previous observer 
becoming the performer for the last six words in the list. The same 
procedure was used for these words. 

To facilitate scoring and also aid in separation of the 
perform/observe functions. one member from each pair was 
assigned to the "red team" and the other to the "blue team." The 
major functional significance of this step was to allow use of two 
colored pencils. in accordance with the team color. Thus. red team 
members corrected blue team performance records in a clearly 
contrasting color. and vice versa. 

The words within each set of six were presented in different 
(random) orders on successive trials. 

During the 10-sec spelling period. IP subjects worked by 
themselves. while 10 members of each pair merely watched. 
During this period. CP subjects were encouraged to solicit aid in 
the spelling from their CO partners. as quietly as possible. and 
were allowed to use scratch paper to try out tentative spellings. 
The final decision in each case. however. was to be made by the P 
subject. 

RESULTS 

Perform/Observe Variable 
Although negligible differences between P and 0 

scores occurred on both pretest and retest, on the 
test, subjects consistently made more correct 
responses under the P condition. These data are 
given, for the three grades separately and for all 
subjects combined, in Table 1. 

An analysis of variance performed on the test data 
indicated that the PIO variable was not reliable for 
Grade4(F = 3.13, p > .05, for 1147 dO, while it was 
reliable for Grade 5 (F = 6.97, p < .025, for 1161 dO 
and Grade 6 (F = 6.04, p < .025, for 1155 dO, as 
well as for all of the subjects (F = 15.22, p < .001, for 
11165 df),1 -

Table 1 
Mean Number of Correct Words on Pretest and Test by 

P and 0 for Three Grades and All Subjects 

Number Correct 
Pretest Test 

Grade n P 0 P 

Fourth 48 .54 .50 3.21 
Fifth 62 .35 .26 2.97 
Sixth 56 .07 .20 4.20 

All SUbjects 166 .31 .30 3.45 
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Figure I. Mean number of correct words on test by grade and 

CII variables. 

Cooperation/Individual Variable 
The test data for this variable are plotted in 

Figure 1. The main etfect of C/I was not reliable 
(F < 1.(0) but, as suggested in the figure, there was a 
reliable interaction of C/I by Grade Level (F = 4.10, 
p < .05, for 2/155 dO, which is evident as superior 
acquisition for the C condition in the fifth grade but 
for the I condition in the sixth grade. 

Other Variables: Grade Level, Sex 
As suggested in Figure I, the main effect of Grade 

Level was reliable (F = 4.97. P < .01, for 21155 dO, 
with a positive relationship between mean correct 
words and grade level except for a slight inversion in 
the fifth grade (means of 6.06, 5.47. and 7.63 in 
increasing order). 

The main effect of Sex was reliable (F = 5.57, 
P < .05, for 11155 dO, with girls superior at each 
grade level (overall mean of 7.03 correct words 
compared to 5.65). In this analysis the girls clearly 
excelled the boys in the number of correct words they 
achieved as observers (3.40 to 2.38; F = 10.14. 
p < .001 for 11154 dO, but they were only slightly, 
and not reliably, superior as performers (3.62 to 
3.27; F = 1.17, p > .05 for 11154 dO. 

DISCUSSION 

The present demonstration of a statistically reliable advantage 
in acquisition for performance. or trial and error with reward. as 
opposed to observation. or a purely informative process. is 
consistent with results with college students recently obtained by 
Marx and Witter (1972). In that study subjects repeated both 
correct responses and errors more often from training trial to 
immediately following test trial when performing than when 
observing; the mean number of correct responses. however. did 
not differ. so that the present data represent something of an 



extension. They further extend the distinction between the 
observer superiority originally obtained by Hillix and Marx (1%0) 
with serial multiple-choice learning material and the contrary 
results now being obtained with discrete-item associations. 

With regard to the cooperation/individual practice variable, it 
seems to have been general1y ineffective in the present learning 
situation. The one statistical1y reliable interaction, between C/I 
condition and grade level, cannot be theoretical1y interpreted with 
any assurance until replicated. As Figure 1 indicates, the 
interaction is clearly attributable to the marked decrement in the I 
score for the fifth grade, a result which at the present time is 
probably best attributed to sampling variation. Whether 
individual practice is reaUy superior to cooperation in the sixth 
grade. where there maywel1 be an increasing emphasis on 
competition, also of course needs to be determined by further 
data; but this relationship does offer some interesting food for 
speculation. 

The fact that girls were reliably superior at test only in the 
observer situation is consistent with similar trends previously 
noted. although typical1y the ditlerences have not been quite 
reliable statisticaUy. The tendency for males to excel in 
performance (e.g., Marx & Witter, 1972) represents the other side 
of the same coin. It seems that there is a fundamental interaction 
of sex and performance/observation which should be checked out 
systematical1y. 

NOTE 

I. Owing to the wide variatiuu in N (48, 62, and 56 for the 
fourth. fifth. and sixth grades. respectively), separate within
subject ANOY As were run for each grade and for the total N, 
in order to avoid severe reduction in subjects by random dropping 
of subjects to equalize Ns. This llse of unequal-n ANOY A 
rendered it impossible to compute the interaction of P/O with the 
grade variable that is suggested in Table 1, or with either of the 
other intersubject variables (C/I and sex). 

PERFORMANCE VS. OBSERVATION 155 

REFERENCES 

AMARIA. R. P .. BIRAN, L. A .. & LEITH. G. O. Individual vs. 
cooperative learning: 1. Intluence of intelligence and sex. 
Educati()llUl Research, 1969. 11.0-103. 

DURRELL. D. D. Adapting instruction to the learning needs 
of children in the intermediate grades: A summary. Journal 
o.t'Education. 1959. 142, 2-10. 

HILLIX, W. A .. & MARX. M. H. Response strengthening by 
information and effect in human learning. Journal of 
Experimental Psychology. 1%0. 60, 97-102. 

MAIER. N. R. F. Problem solving and creativity in individuals 
and groups. Belmont. Calif: Brooks/Cole. 1970. 

MARX. M. H .. & MARX, K. Observation vs. performance in 
learning over the fourth to sixth grades. Psychonomic 
Science. 1970. 21. 199-200. 

MARX. M. H .. & WITTER. D. W. Repetition of correct 
responses and errors as a function of performance with 
reward or information. Journal of Experimental Psychology. 
1972. 92. 53-58. 

ROSENBAUM. M. E.. & ARENSON. S. 1. Observational 
learning: Some theory. some variables. some data. In 
E. C. Simmel. R. A. Hoppe. & G. A. Milton (Eds.). 
Social facilitation and imitative behavior. Boston: AUyn & 
Bacon, 1%8. Pp. 111-134. 

ROSENBAUM, M. E., & SCHUTZ, L. J. The effects of extraneous 
response requirements on learning by performers and 
observers. Psychonomic Science, 1%7, 8. 51-52. 

(Received for pUblication Apri112. 1976.) 



<<
  /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




