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Short- and long-term follow-up results
for cognitive interventions

ROBERT PASNAK and JANICE CAMPBELL
George Mason University, Fairfax, Virginia

Follow-up results for two studies are presented. In both studies, learning-set instruction on early
concrete operations-unidimensional classification, unidimensional seriation, and, in the second
study, conservation-was offered to children who were not making normal progress. Improve.
ments on psychometric tests of intelligence were associated with gains on the concrete opera
tions. These improvements lasted for at least a year in the first study, and, in a reduced form,
for 6 years in the second study.

Pasnak, Campbell, Perry, and McCormick (1989) and
Pasnak et al. (1987) reported successful efforts to acceler
ate cognitive development. The first study involved 6- to
8-year-old children who were mildly mentally retarded.
The second involved normal 5-year-olds who were hav
ing difficulty in kindergarten. The present paper is a report
of follow-up results for those interventions.

Pasnak et al . (1989) worked with 6 children, 4 of them
black, enrolled in a special education class (see Table 1).
Five of these children (Child 2-Child 6) were taught
unidimensional classification by a learning-set procedure.
Each problem comprised four objects , one of which dif
fered in one dimension. For 20 problems, the difference
was form ; for 20, it was size ; for 20, it was orientation;
for 20 , it was type or function; for 20, it was texture.
Texture problems involved a successive classification pro
cedure, since the children were allowed to feel, but not
see , the objects for these 20 problems.

All but Child 6 eventually solved all of classification
learning-set problems. (Child 6 made no progress at all.)
These 5 children and Child I, who could already classify,
subsequently received learning-set instruction on seriation.
Seriation problems required the children to align objects
in order from the smallest to the largest. If there were
more than three objects in the series , the child was re
quired to seriate all but one of the subjects. The rema in
ing object, usually a middle-sized one , then had to be in
serted in its proper place within the series. (Inserting an
item into an already-formed series is much more difficult
than is constructing a series from scratch.)

The child who could classify without instruction solved
60 seriation problems, 15 consisting of three objects, 10
consisting offour, five , and six objects , and 5 consisting
of seven, eight, and nine objects . Two of the children who
had received classification instruction learned to solve the
15 problems that had three objects, but their instruction,

Correspondence should be addressed to Robert Pasnak, Department
of Psychology, George Mason University, Fairfax, VA 22030.

Table 1
Age, Race, and Sex or Participating MMR Cbildreo

Child Age in Years Race Sex

I 6.67 Black Male
2 7.33 Black Male
3 7.67 Black Female
4 8.17 Black Female
5 6.83 White Male
6 8.00 White Male

and that of the other children, was terminated by the end
of the school semester.

All children but the one who could not learn to solve
any classification problems made gains on their classifica
tion posttests [t(5) = 2.45, p < .05] . Only 2 children
improved appreciably on their seriation posttests, but their
improvement was sufficient to raise the mean of the group
significantly [t(5) = 2,69 , p < .05]. The child gaining
the most was the one who had mastered classification with
out instruction ; he received the most seriation instruction ,

The children also made significant gains on the Slosson
Intelligence Test (SIT) [t(5) = 2.89, P < ,05] and the
Peabody Picture Vocabulary Test (PPVT) [t(5) = 6.06,
p < .0 I] , These tests were presented as generalization
measures that might reflect increased cognitive competence,

The following year, no further instruction was offered
on classification. However, the 4 children who had been
able to profit from classification were given seriation in
struction 15 min per week for 31f2 months. Two of these
children (Child 2 and Child 5 in Table 2) were ultimately
able to master all of the seriation instruction problems.
The other 2 children (Child 3 and Child 4) were unable
to progress beyond problems that had three objects.

Table 1 presents scores for these children on their pre
tests and posttests. It also shows follow-up data that were
collected 1 year after the initial posttest (6 weeks after the
seriation instruction for Child 2-Child 5). No scores are
given for Child 6, who had been unable to make any prog
ress on classification or seriation and for whom no follow-
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Table 2
Pretest, Posttest, and Follow-up Test Scores

Child

Test 2 3 4 5 x
Classification

Pretest 40 20 12 13 27 22.4
Posttest 42 42 24 19 33 32.0
Follow-up 44 35 35 19 37 34.0

Seriation
Pretest 4 8 2 3 5 4.4
Posttest 12 10 3 3 10 7.6
Follow-up 15 10 12 7 14 11.6

Siosson IQ
Pretest 59 43 48 49 60 51.8
Posttest 75 68 52 58 79 66.4
Follow-up 78 65 58 50 71 64.4

PPVT Raw
Pretest 36 36 5 39 20 27.2
Posttest 53 47 14 45 39 39.6
Follow-up 56 23 48

PPVT SSE
Pretest 51 44 <40 <40 <40
Posttest 56 49 <40 <40 <46
Follow-up 61 <40 43

Note-Child I received only seriation instruction. Child 3 could not
respond meaningfully to the classificationpretest, and so was awarded
chance scores.

up data were collected. Also, Child 2 and Child 4 were
not available for follow-up administration of the PPVT .

Analysis of variance shows a significantdifference in the
classification scores, even for this small sample [F(2,8) =
7.04, p < .05]. Pretest scores were significantly lower
than the posttest and follow-up scores [F(l,8) = 13.71,
P < .01]. The posttest and follow-up scores do not differ
[F(l,8) = 0.37,p > .05]. Thus, withoutanyfurtherclas
sification training, the gain from pretest to posttest has
maintained itself for at least 1 year. The explanation may
lie in the role of simple classification skills in ordinary
thinking processes. At this age, increases in a child's clas
sification abilities, from whatever source, are likely to
be constantly strengthened and reinforced during daily
interactions with home and school environments. Hence,
it may be no surprise that the classification gains were
maintained in the present case.

There also was an overall gain in seriation [F(2,8) =
10.58, P < .01]. In this case, pretest scores were signif
icantly lower thanposttest and follow-up scores [F(1,8) =
14.66, P < .01] , and the follow-up scores were signifi
cantly higher than those on the initial posttest [F(l,8) =
6.50, p < .05] . This is not, of course, truly follow-up
data, except in the case ofChild 1, because all ofthe other
children received seriation instruction in the year after the
initial posttest. The most obvious interpretation is that
Child 1 at least held his gain, probably for the reason
given in the preceding paragraph, and that the other chil
dren made new gains because of the new instruction.

The IQs as measured by the SIT showed the same pat
tern as the classification scores. There was a significant
difference [F(2,8) = 10.18, P < .01], and it was be-

tween the pretest scores and those made on the other two
tests [F(l,8) = 20.20, P < .01]. There was no differ
ence between posttestand follow-upscores [F(1,8) =0.33,
p > .05].

Thus, it appears that the overall gain in reasoning abil
ity measured by the SIT persisted, as did the classifica
tion gains. On the other hand, it did not increase, even
though the children were stronger in seriation.

The PPVT scores are problematic, since only 3 chil
dren took the follow-up test. It seems clear that the raw
scores were not lower, and they should not have been
since the children had an extra year to increase their
vocabularies. The standard score equivalents available for
2 children appear to show no decline from the posttest,
indicating that the children held their position relative to
the national sample. This is a good showing for children
who are mentally retarded. It may well reflect the con
tinuing efforts of their teachers to build vocabularies as
much as it does the increases in their classification and
seriation abilities, ifindeed there is a causal relationship.

In sum, this before-after design, with a l-year follow
up, shows significant gains from pretest to posttest on four
measures, and these gains lasted at least a year.

Pasnak et al. (1987), using a different research design,
worked with children who were younger but more able.
Two 5-year-old boys, who were having difficulty in kinder
garten because of general cognitive delays, participated
in their experiment. These boys had average or better
pretest IQs on the Stanford Binet (SB) and the Wechsler
Preschool and Primary Scale of Intelligence (WPPSI) and
no known handicapping condition . Pretests showed that
they were unable to classify successively, or to classify
by type or function, whether objects were presented for
examination or were simply named. They also lacked some
seriation abilities and were unable to conserve number
or substance . One boy (Boy A) was subsequently taught
classification, seriation, substance conservation, and num
ber conservation via a learning-set procedure in a multi
ple baseline design. The learning-set method was used to
teach seriation, classification, and number conservation
to Boy B, also in a multiple baseline design . This boy
generalized perfectly from number conservation to sub
stance conservation, so substance conservation instruc
tion proved unnecessary.

Classification, seriation, and conservation tests were ad
ministered after the instruction (which took about 3 Yz
months) was completed, and the SB and Wechsler Intel
ligence Scale for Children-Revised (WISC-R) were ad
ministered as generalization measures. (The boys were
now too old for the WPPSI.) The IQ tests were readminis
tered in a l-year follow-up .

The pretest-posttest comparison showed that the boys
made significant gains on classification, seriation, and
both forms of conservation. Both also made large, sig
nificant gains on the Wechsler scales-performance, ver
bal, and full scale-and Boy B made a significant gain
on the SB. The l-year follow-up results for these tests
showed that the gains on the verbal Wechsler scale dis-
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Note-The WISC-R replaced theWPPSI for follow-uptests . *Differ
ences between pretest scores and posttest or follow-up scores are sig
nificant (p < .05) when z exceeds 1.96.

Table 4
Differences Between IQ Scores Expressed as Standard (z) Scores

Pretest

Posttest
Boy A - .51* 4.85 2.35 4.58
Boy B 2.00 5.97 4.71 3.72

1-Year Follow-up
Boy A -1.13 3.61 1.07 3.16
BoyB 2.79 1.97 0.00 3.16

6-Year Follow-up
Boy A -3.33 6.58 2.06 6.30
Boy B .67 1.87 2.06 .29

p < .05), verbal-scale (z = 2.64, P < .05), or full-scale
(z = 4.10, p < .05) scores are considered.

There was also a (nonsignificant) decline in his SB.
Thus, even though the 6-year follow-up scores were gen
erally higher than those made before the intervention, they
tended to be lower than those made immediately after it.

Results are mixed when the follow-up scores are com
pared for I and 6 years . Boy A's full-scale WISC-R was
significantly higher at the 6-year follow-up than at the
l -year follow-up (z = 2.01, P < .05), as was the perfor
mance scale (z = 2.26, p < .05). Boy B, on the other
hand, showed a significant decline on the performance
scale (z = 3.00, p < .05).

This is mostly offset by a compensation rise on the ver
bal scale, so that the full-scale IQ is unchanged. On the
other hand, both boys show a 9-point, statistically sig
nificant (z = 2.00, P < .05) decline on the SB from the
I-year follow-up to the 6-year follow-up. The fairest in
terpretation of the results is that verbal- and full-scale
WISC-R scores may have stabilized while performance
scores remained labile; SB scores declined.

In sum, this long-term follow-up seems to show that
some of the effects of the initial intervention are still
present and that, for one boy, but not the other , some of
the immediate gains have been lost. Of course, not much
confidence can be placed in the generality of these obser
vations, since they are based on only 2 children. The vari
ability of the results for even these 2 children suggests
even greater caution in attempting to predict the results
that might be obtained for other children .

Both studies are consistent in showing that IQ gains im
mediately after the intervention did not disappear in the
following year. This is consistent with the idea that im
provement in the concrete operations of unidimensional
classification, unidimensional seriation, and perhaps early
forms of conservation are associated with lasting changes
in more general thinking abilities. This is an attractive
possibility when children who are chronologically mature
are the beneficiaries of instruction on early concrete oper
ations. The children needed competence in these basic
operations to compete with age peers in and out of school.

Verbal PerformanceFull
Stanford

Binet

Table 3
Stanford Binet and Wechsler IQ Scores

Pretest Posttest I Year 6 Years

Boy A

Stanford Binet 128 125 122 113
WPPSI (WISC-R)

Full 106 119 117 123
Verbal 116 124 120 123
Performance 95 111 108 117

Boy B

Stanford Binet 100 109 112 103
WPPSI (WISC-R)

FuJI 104 120 110 109
Verbal III 127 III 118
Performance 95 108 108 96

appeared, but those on the performance-scale scores and,
consequently, the full-scale scores were substantially
maintained . Boy B also maintained his gain on the SB.

The same two IQ tests were readministered for the
present follow-up study. This administration took place
5 years after the initial l-year follow-up (i.e ., when the
boys were completing the sixth grade, as opposed to the
first grade) . Their results, and those of the pretests, post
tests, and l-year follow-up tests, are presented in Table 3
as raw scores.

The first thing that emerges from Table 3 is that the
follow-up scores are, with the exception of Boy A's SB,
higher than the pretest scores. The differences on the ver
bal Wechsler scale for both boys and on the performance
scale for Boy A are significantly higher. Conversely, the
decline in Boy A's SB score is also statistically signifi
cant. His pretest performance on this test was problematic.
The measured IQ was high, much higher than on the
WPPSI, but obtained in an erratic way. At 5~ years of
age, it was difficult to obtain ceilings, since he had widely
scattered successes, some at up to twice his basal age,
intermixed with many failures. The gradual decline in his
SB score may be an instance of regularization with in
creasing maturity. Apart from this, it seems fair to con
clude that the boys retained part of their gains on the IQ
measures, whatever the source of those gains may be.

Differences between the pretest scores and scores on
all posttests are shown in Table 4 in standard score form .
This table shows that, while full-scale Wechsler scores
were significantly higher than pretest scores in all but one
comparison, the gains on the verbal and performance scales
fluctuated unpredictably. Also, Boy B lost the gain he had
made on the sa.

There are some significant declines when the 6-year
follow-up scores are compared with those of the posttest
immediately after the instruction. Boy A's SB declined
significantly over the 6-year period , presumably for the
reason hypothesized . His WISC-R scores tended to rise,
although the changes were not statistically significant. This
is the only positive note. Boy B's WISC-R scores were
significantly lower, whether performance-scale (z = 3.43,
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Any advances in such thinking abilities would probably
be reinforced by the natural, social, and academic environ
ments . Since they are highly correlated with scores on
psychometric IQ tests , it may not be surprising that
changes in concrete operations were accompanied by
changes in IQ measures. These children were at an age
where changes in IQ scores, especially upward changes,
can be expected (McCall, Applebaum, & Hogarty , 1973).

The possibility of a very gradual drift back towards
preintervention levels of functioning cannot be discounted.
The early concrete operations so essential to a young
child's cognitive functioning are not sufficient for an older
child. More advanced thinking abilities are needed as the
child matures. The children in these studies might be ex
pected to acquire new cognitive operations at the same
slow rates as had put them behind in the first place. Hence,
a gradual return to their original relative position vis-a
vis their age peers on psychometric measures at general
reasoning ability might well be expected.

A more important problem is that the IQ measures used
in these two studies are generalization measures. Neither
study provides direct evidence that the IQ changes are the
result of the increased competence in cognitive operations.
In fact , the before-after design at the field research by
Pasnak et al. (1989) does not even prove that the improve
ment in concrete operations was the result of the interven-

tion. It seems unlikely that it was not, since children with
this degree of retardation usually do not classify or seriate
well until every early adolescence (McCormick, Campbell,
Perry, & Pasnak, 1990), and the multiple baseline design
employed by Pasnak et al. (1987) does provide an accept
able basis for attributing concrete operational gains to the
learning-set instruction. Even in the latter study, however ,
the conclusion that the associated IQ changes were caused
by the intervention can only be regarded as a hypothesis
that has not yet been proven or disproven.

REFERENCES

MCCALL, R., ApPLEBAUM, M., &: HOGARTY, P. (1973). Developmen
tal changes in mental performance. Monographs of the Society for
Research in Child Development, 38(3 , Serial No. 150).

MCCORMICK, P., CAMPBELL, J., PERRY, P., &: PASNAK, R. (1990). in
structionof 8- to 13-year-oldsmentallyretarded children on Piagetian
concepts. Mental Retardation , 28, 359-366 .

PASNAK, R., BROWN, K., KURKJIAN, M., MATTRAN, K., TRIANA, E.,
&: YAMAMOTO, N. (1987). Cognitive gains through training on clas
sification, seriation, and conservation. Genetic. Social , & General
Psychology Monographs , 113, 295-321.

PASNAK, R., CAMPBELL, J., PERRY, P., &: MCCORMICK, P. (1989).
Piacceleration instructionfor childrenwho are mentallyretarded. Edu
cation & Training in Mental Retardation , 24 , 352-362.

(Manuscript received December 28, 1990.)



<<
  /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




