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Effects of visual field of presentation and stimulus
characteristics on visual discrimination learning*

PATRICIA Y. LeFEBVRE and SUNNAN K. KUBOSE
University of North Carolina at Greensboro, Greensboro, North Carolina 27412

If reversal behavior requires reference to verbal abilities, then response latencies should be shorter
when the discrimination stimuli have direct access to the brain areas concerned with these functions.
Stimuli were tachistoscopically presented to the left, center, and right visual fields. Results indicated
that during the initial discrimination, verbal tasks were not affected by field of presentation, but
nonverbal tasks had significantly shorter reactions times with left field presentation. For the reversal
discrimination, right field presentation resulted in significantly shorter response latencies for both tasks.

To describe adult discrimination learning, Kendler and
Kendler (1962) suggest a mediational model consisting
of two integrated S-R units in which the external
stimulus is followed by an implicit response that evokes
an implicit cue connected to an overt response. Kendler
(1964) further suggests that the existence of this covert
linkage is determined by a verbal factor. In this sense, a
verbal label may act as the symbolic or implicit cue
preceding the overt response. Studies (Kendler, Kendler,
& Wells, 1960; Kendler, 1964; Kendler, Kendler, &
Saunders, 1967) present evidence implicating the role of
language in the execution of mediated responses. This
evidence is, however, inconclusive in identifying the
specific role of language during mediated behavior.

The present research investigated the possible
relationship between field of visual presentation and
discrimination behavior. If mediation is facilitated by
accessibility to verbal processes, then information must
travel to the areas of the brain concerned with this
function. There is ample evidence for-localization of the
speech function within the dominant hemisphere
(Penfield & Roberts, 1959; McAdams & Whitaker, 1971;
Filbey & Gazzaniga, 1969). Following this rationale, the
present research utilized a modified reversal shift
paradigm in which verbal and nonverbal stimuli were
presented in either the left, center, or right visual field.
Stimuli which require reference to verbal areas entering
the minor hemisphere (left visual field) must be
transmitted to the speech areas located on the dominant
side. If execution of reversal shifts (mediational
behavior) requires reference to the speech areas of the
brain, then left visual field presentation should result in
longer reaction times.

METHOD

Subjects
Ss were 46 introductory psychology students from the
University of North Carolina at Greensboro and eight adults not

*Sponsored by Robert G. Eason, who takes full editorial
responsibility for the manuscript.

enrolled at the University. All Ss were of comparable ages. All Ss
were right-handed.

Apparatus

The stimulus cards were presented in a two-channel
Polymetric tachistoscope with a viewing distance of 17 in.
Presentation of stimuli was coincident with the starting of a
Standard Electric clock, and the S’s response stopped the clock.
Responses were made by flipping a switch with the right hand in
the direction which corresponded spatially to the choice of
stimuli.

Design and Procedure
The task was a two-choice, simultaneous visual discrimination

. requiring a reversal shift similar to the paradigm described by

Kendler and Kendler (1962). The S first learned an initial
discrimination which differed simultaneously on two
dimensions; following this initial task, the S was presented with
identical stimuli requiring a response along the same dimension
but to a different cue on that dimension. The stimuli and task
are illustrated in Table 1. For half the Ss, name was the relevant
dimension, and for the other half, the relevant dimension was
size. Half the group with the size task had “small” as positive;
half had “large” as positive. For the name group, letter “a” or
“A” was correct for half, and for half the group, letter name “b”
or ‘“B” was correct. This counterbalancing procedure resulted in
four experimental groups.

Stimuli were randomly presented to the left, center, and right
visual fields with the left and right presentation having a visual
angle of 3-1/3 deg from a center fixation point. Each stimulus
was presented for 200 msec. Ss were instructed to fixate on the
center fixation point. They were told that when the stimulus
pair was flashed on the screen they should decide which of the
two was correct and move the switch in the direction to
correspond to their choice. They were asked to respond as

Table 1
Experimental Design for Forced Reversal Shift
Based on Name or Size Dimension

Initial Reversal
Discrimination Discrimination

+ — - +

i\ b A b

. . . - — +
Size Dimension B a B a
+ - — +

A b A b

Name Dimension = + * -
B a B a
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quickly and as accurately as possible. Following the S’s response,
E indicated whether the choice was correct or incorrect. Elapsed
time for each response was recorded. Ss received trials on the
initial discrimination until a criterion of 4 out of 5 correct was
reached. Following criterion, an additional 12 trials with the
same discrimination task were given. Then without warning, the
reversal shift was initiated. Again, criterion was 4 out of 5
correct, with 12 trials following the attainment of criterion. Data
from Ss not reaching criterion within 30 trials were not used.

During performance on the intital discrimination, no
difference was expected as a function of field of presentation for
the size task. This task should require no reference to verbal
areas (Cohen, 1972). For the name task, a right visual-field
superiority was expected in that such a task may require verbal
processes. During performance on the reversal discrimination, a
right-field superiority was expected for both the name and size
tasks. If mediation does require reference to verbal processes,
then direct access to the areas of the brain concerned with these
processes should result in faster response latencies.

RESULTS

Analyses of variance were performed on the response
latency data during acquisition and after criterion was
attained for both the initial discrimination and for the
reversal discrimination. Factors were field of
presentation (a repeated measure), type of task (name or
size), and counterbalancing. Additionally, an analysis of
variance was performed for number of trials necessary to
attain criterion for the initial and reversal
discriminations.

The analysis of the acquisition latency data during the
initial discrimination revealed no significant effects. For
acquisition of the reversal discrimination, there was a
significant effect due to field of presentation (F =
11.0339; df = 2/88; p<.0l) and a significant
interaction effect due to field of presentation and the
counterbalancing procedure (F = 4.2052; df = 2/88;
p<.05). Tukey tests for the interaction showed that
latencies for center-field presentation were significantly
higher than left or right field of presentation when small
or “Bb’ was positive (q = .076801; r = 3; df = 88;
p < .01), while latencies for right and center
presentation were significantly longer than left presenta-
tion when large or “aA” was positive (q = .05780,
r = 3; df = 88; p <.05). Field of presentation during
acquisition of the reversal discrimination accounted for
3% of the total variability, and the interaction accounted
for 1% (based on utility index, Dodd & Schultz, 1973).

The analysis of the postcriterion latency data for the
initial discrimination indicated a significant main effect
due to field of presentation (F = 13.196; df = 2/88;
p<.01) and a significant interaction effect for field of
presentation and type of task (F = 7.65; df = 2/88;
p<.01). Tukey tests for differences between means
showed that right-field presentation resuited in
significantly longer response latencies than either left or
center field (q = .03511; 1 = 5, 4f=88; p <.01). Tukey
tests for the interaction indicated that for the name task,
the effect of field of presentation was not significant; for

the size task, the right field was inferior to both left and
center fields (q =.04966;r1 = 3; df = 88;p < .01). Visual
field of presentation accounted for 2% of the total
variability, and the interaction of visual field and task
accounted for 1% of the total variability. Calculation of
the strength of association, after subtracting the variance
due to Ss, showed that field of presentation accounted
for 10% of the variability, and the interaction effect
represented 5%.

The analysis of variance for response latencies for
postcriterion trails on the reversal discrimination showed
a significant main effect due to field of presentation.
Tukey tests indicated that left-field presentation resulted
in significantly longer latencies than either center or
right presentation (q =.02040; r = 3; df = 88; p <.05).
Field of presentation accounted for 7% of the total
variance. Without the variance due to Ss, field of
presentation accounted for 50% of the variance.

Analysis of trials to criterion necessary for ajl
conditions in both the initial and reversal discrimination
showed that the name-size factor was significant (F =
4.1800; df = 1/44; p <.05). Ss having the size task
generated a mean of 5,937 for trials necessary to attain
criterion; whereas, the Ss having the name task required
7.605 trials to attain criterion. This factor accounted for
1% of the total variance.

DISCUSSION

For the postcriterion latencies in the size task during the
initial discrimination phase, there is a clear left-visual field (right
hemisphere) superiority, while in the reversal phase, this
superiority is reversed, with significantly shorter response
latencies for right-visual field presentation for both the name and
size tasks. These different findings seem to indicate that there
are different processes involved in the performance on the initial
discrimination as compared to the reversal discrimination.

In relation to the hypothesis that performance of reversal
discriminations involves a verbal process, results provide support.
Congruent with lateralization of verbal functions within the left
brain, right-field presentation of reversal stimuli does facilitate
the discrimination process. During post-criterion trials on the
reversal discrimination, there was a significant field effect. Both
name and size discriminations were performed faster with
right-field presentation. During the initial discrimination,
however, there was a significant facilitiation of left-field
presentation for the size task while the name task was performed
equally well by both hemispheres. For the reversal shift, then,
the major effect is due to the process of mediation rather than to
the type of task.
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Going beyond tests of significance:
Is psychology ready?*

D. JAMES DOOLING and JOSEPH H. DANKS
Kent State University, Kent, Ohio 44242

A criticism is offered for the recent efforts to encourage psychologists to report the proportion of
variance accounted for (w?) by analysis of variance effects. Few psychological experiments employ

designs that allow legitimate inferences as to the strength of particular effects. As such, w

2 is a

descriptive statistic that is extremely limited in its usefulness. It is suggested that a widespread reporting
of w? in psychology is not only unnecessary, but could also be misleading.

In the past decade, some psychologists have criticized
the mere reporting of significance levels in
analysis-of-variance designs. According to this view, it is
also important, even essential, to report the “strength”
of the significant effects that have been obtained. In
addition to the reporting of F-ratios, psychologists have
been urged to compute a statistic that reflects the
proportion of variance accounted for by a given effect
(w?). A source most influential in this regard was Hays’s
Statistics for psychologists (1963). His argument can be
summarized as follows: “The occurrence of a significant
result says nothing at all about the strength of the
association between treatment and score. A significant
result leads to the inference that some association exists,
but in no sense does this mean that an important degree
of association necessarily exists. Conversely, evidence of
a strong statistical association can occur in data even
when the results are not significant [1963, p.342].”
More recently, Vaughan and Corballis (1969) called

_*We are grateful to Clyde Hendrick, Roy Lachman, Roy S.
Lilly, and Terry J. Spencer for their comments on an earlier
version of this manuscript.
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attention to the fact that research psychologists have not
heeded Hays’s advice. They contended that lack of such
information in published articles is a serious problem
and that “a change of attitude is required [1969,
p. 204].” Following Vaughan and Corballis four years
later, Dodd and Schultz (1973) echo their cry, providing
computational procedures in an attempt to “encourage
researchers to include estimates of magnitude of effects
[p. 395}.”

We take a position in opposition to the opinions
expressed above, though we find merit in the positions
stated. Our comment does not fault either the reasoning
of Hays or the computational formulas provided by
either Vaughan and Corballis or by Dodd and Schultz.
We find the logic of the Hays comment impeccable and
agree that knowledge of the strength of association
would add new information not given by the usual
report of significance levels alone. Our quarrel is rather
with a possible (and we think, probable)
misinterpretation of the proportion of variance
accounted for measure (w?) when reported in journals
and read by psychologists. In addition, we argue that the




<<
  /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




