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The study of the nature of intelligence challenges the intere~t 
of psychologists and educators not only because of the theoretical 
concepts involved but also because of the implications relating to 
child care and education. If, on the one hand, intelligence is static, 
a fixed entity, and relatively unmodifiable by changes in environmen­
tal impact, then changes in living conditions and amount and kind of 
education can be expected to have little influence on the I'!lental levr.l 
of individuals. 

On the other hand, if intelligence shows change in relation to 
shifts in environmental i~fluence, then our concept must include mod­
ifiability, and the implications for child welfare become more cl-ial­
lenging. 

This latter concept was postulated by Alfred Binet. In his sig­
nificant book entitled, Les ldeea Modernea Sur Lea Enfanta ( 1), 
published in 1909, Binet devotes an enlightening chapter to the topic, 
Intelligence: ha Measurement and Education. He is surprised anrl 
concerned at the prejudice' against the concept of modifiability of in-
telligence. . 

To quote: "Some recent philosophers appear to have given their 
moral support to the deplorable verdict that the intelligence of an 
individual is a fixed quantity, a quantity which cannot be augmented. 

*This paper was presented at the annual convention of the American 
Association on Mental Deficiency, Chicago, Illinois, Section 2, Saturday afternoon, 
May 6, 1939. 
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Control of State Institutions, for approving this rather unusual venture; to Mr. 
S:rl McCauley, Superintendent of the Iowa Soldiers' Orphans' Home, who has at 
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We must protest and act against this brutal pessimism. We shall en­
deavor to show that it has no foundation whatsoever." ( pp. 54-55) 

Binet goes on to cite observations and situations relating to the 
t.eaching of subnormal childrefl, summarizing as follows: "A child's 
mind is like a field for which an expert farmer has advised a change 
in the method of cultivating, with the result that in place of desert 
land, we now have a harvest. It is in this particular sense, the only 
one which is significant, that we say that the intelligence of children 
may be increased. One increases that which constitutes the intelli­
gence of a school child; namely, the capacity to learn, to improve with 
instruction.·• ( p. 55) 

STATEMENT OF THE PROBLEM 
The purpose of this study was to determine the effects on mental 

growth of a radical shift in institutional environment to one provid­
ing superior stimulation, introduced into the lives of mentally retard­
ed children of early preschool ages. These children were placed singly 
or in some cases by twos on wards of brighter girls in an institution 
for feeble-minded children. Preliminary observation had given some 
indication that such an · environment was mentally stimulating for 
children two to three years of age. As a correlary aim, it seemed 
pertinent to study a contrast group of dull-normal and normal chil­
dren of somewhat similar ages residing over a period of time in a 
relatively nonstimulating orphanage environment. 

ORIGIN OF THE STUDY 
This research project was the outgrowth of a clinical surprise. 

Two children under a year and a half, in residence at the state or­
phanage, gave unmistakable· evidence of marked mental retardation. 
Kuhlmann-Binet intelligence tests were given both children. C. D.,1 
thirteen months of age at time of examination, obtained an IQ of 46, 
and B. D.,2 at sixteen months, scored an IQ of 35 . Qualitative obser­
vations of the examiner substantiated a classification of imbecile level 
of mental retardation. In the case of B. D., the examiner felt that the 
child's actual level was perhaps slightly higher, but not to exeed ten 
points or an IQ level of 45. As check tests for further corroboration, 
the Iowa Tests for Young Children ( 2) were used. Mental ages of 
approximately six and seven months respectively were obtained. 

Obviously a classification of feeble-mindedness would not be 
justified if based on results of intelligence tests alone, particularly at 
these young ages. However, behavioral reactions in conjunction with 
the examinations of the pediatrician, and observations by the super­
intendent of nurses relative to activity or lack of activity of these 
children in the nursery in contrast with other children gave ample 
substantiation for a classification of marked mental retardation. C. D., 
at thirteen months, was making no attempts to stand, even with assis­
tance. She could not pull herself to ah upright position with the &id 

!Designated as case 5 In Table 1, page 14. 
2Designated as c11se 8 In Table 1, page 14. 
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of crib or chair, nor did ehe display much manipulative activity with 
blocks or play materials. Spontaneous vocalization also was lacking. 
B. D., at sixteen months, was not vocalizing, was unable to walk wit:n 
help, anrl made relatively no responses to play materials in the 
nursery. 

There were no indications of physiologic-ii or organic defects. 
Birth histories were negative, both children being full term normal 
delivery with no indications of birth injury or glandular dysfunctiqn. 
Social histories were not flattering .- Both children were illegitimate. 
In the case of C. D., the mother had been adjudged feeble-minded 
and a legal guardian was appointed. Although the mother claimed to 
have finished the eighth grade at sixteen years, the social workers felt 
that she was very retarded and probably had had a difficult time in 
school. A Stanford-Binet ( 1916 revision) intelligence test given at the 
University Hospital showed a mental age of nine years and an IQ of 
56. She had always been healthy. Her father was a miner, had been 
unable to learn in school, and had deserted his family. Little is known 
of the father of the child, although it was reported that he had gone 
to high school. 

B. D.'s mother was an inmate in a state hospital, diagnosed as 
psychosis with mental deficiency. She was slow to sit up, walk, and 
talk, and went only to the second grade in school. The maternal 
grandfather drank to excess and his brother died in a state hosp.itai 
-0f general paralysis of the insane. One maternal_ great aunt died of 
epilepsy. B. D.'s father iri unknown; the mother named an inebriate 
formerly released from the state hospital. 

Accordingly, these two children were recommended for transfer 
to .the school for feeble-minded.• We quote from the recommendations 
for transfer as follows: C. D. : " Diagnosis of mental ability: Men­
tal deficiency of imbecile level, which will probably continue with an 
increase in age. Prognosis: Poor. With this deficiency in mental de­
velopment, C. D. will be unable to make her way outside the care and 
protection offered by an institution for feeble-minded children. Her 
relatives are not in a position to give her the continuous care :;he will 
need." Diagnosis and prognosis on B. D. were similar to the one just 
quoted. 

Following this recommendation, the children were committed to 
the school for feeble-minded. They were placed on a ward of older 
girls, ranging in age from eighteen to fifty years and in mental age 
from five to nine years . 

.Six months after transfer, the psychologist visiting the wards 
of the institution was surprised to notice the apparently remarkable 
development of these children. Accordingly they were re-examined 

"These two children were transferred to the state school at Wood;ward. All 
other children In the experimental irroup were sent to the ■tate 1chool at Glen­
wood. 
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on the Kuhlmann-Binet, C. D. obtaining an IQ of 77 and B. D. an IQ 
of 87. Twelve months later they wer e tested again with !Q's of 100 
and 88, respectively. Tests were again given when thP children were 
forty months and forty-three n11:Jnths of age r espectively, with IQ's of 
95 and 93. 

In the meantime, inquiries were made as to r easons for this un­
usual development. Their "home" or ward environment was studied. 
It was observed that the attendants on the ward had taken a great 
fancy to the "babies." They were essentially the only preschool chil­
dren on the ward, other than a few hopeless bed patients with physio-
1 ogical dffects. The attendants would take these two children with 
them on th eir days off, giving th em car rides and taking them down 
town to the store. Toys, picture books, and play materials were pur­
chased by these actmiring adults. The older, brighter girls on th e 
wards wer e ~, lso very much attached to the children and would play 
with them duri ng most of the waking hours. Thus it can be seen that 
this invironment turned out to be stimulating to these preschool chil­
dren of low initial mental level. 

Following these last examinations, it was felt that the stimu­
lation value of thi s particular Vind of an environment had been pretty 
well exk:usted. If the resulting level of intelligence were to be main­
tained, a shift to a more normal environment seemed essential. Fur­
thermore, si nce the children wer e then well within the range of nor­
mal intelligence, there ceased to be any justification for keeping them 
in an institution for the feeble-minded. Accordingly, they were tram­
fcrred back to the orphanage and from there placed i;1 rather average 
adoptive hom es, thei.r ages then being three years, six months, and 
three years, eight months. After approximately fifteen months in the 
foster homes , th e children were again examined, this time using the 
Stanford-Binet . IQ's of 94 and 93 were obtained . From the evidence 
obtained, there is every indication that they will continue to classify 
as normal individuals as they increase in age. Accordingly, legal 
adoption has bE:en completed in both cases. 

From these startling preliminary findings, several questions were 
presented. Observations of similarly retarded children comparable in 
ages, remaining in an orphanage nursery, showed continued lack of 
mental development. In such a situation, the retarded child with num­
bers of other children of higher intelligence but of the same age 
seemed to make no gain in rate of mental growth. Also, since there 
was a ratio of only one or two adults to twelve or eighteen children, 
adult contacts we)'e at a minimum and limited largely to physical 
care. Obviously, the retarded child could not be placed directly in an 
adoptive home as there could be no marked assurance that later de­
velopment would be normal. Boarding home care to permit further 
evaluation and observation of development would, of course, be a 
logical solution of such a problem. However, the code of Iowa pro-
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vides only for institutional care or placement in free or adoptive 
homes. Consequently, there seemed to be only one alternative, and 
that a rather fantastic one ; namely, to trr.nsfer mentally retarded 
children in the orphanage nursery, Olle to two years of age, to an 
institution for feeble-mind ed in order to make them normal. In view 
of the earlier preliminary findings, it was hoped that possibly 50 
per cent of the case5 might show at least some improvement. With 
cases not showing improvement, the transfer would be proper, 
and they could remain in that environment permanently. The sug­
gestion was presented to the Board of Control, and although received 
with doubts and misgivings, was approved. It was decided that chil­
<iren so tran5ferred would not be technically committed to the insti­
tution for f eeble-minded, but would rather be guests in r esidence at 
the school for feeble-minded and would continue to appear on the 
orphanage population list . In other words, they would simply be tem­
porarily hospitalized for therapeutic treatment. In this way th,)re 
would not be the stigma of commitment to the school for feeble-mind­
ed appearing on the case hi stories. Each case was to be evaluated 
from time to time. If and when improvement fail ed to ensue, fin:!l 
commitment was to be consummated. 

SUBJECTS 

Experimental Group 

Accordingly, from time to time, retarded children from the Iowa 
Soldiers' Orphans' Home at Davenport were sent to the Iowa Institu­
tion for Feeble-Minded Children at Glenwood. The experimental group 
includes all children so transferred who were under three years of 
age at time of transfer, a total of thirteen. The following tabulation 
shows sex, chronological age at time of examination before transfer, 
Kuhlmann-Binet mental age, and IQ; and chronological age at time 
of transfer. 

Examination Prior to Transfer 

Chronolog- Mental Chronolog-
Case Sex ical Age, Age, IQ ical Al!e, 

Months Months Months at 
Transfer 

1 M 7.0 6.0 89 7.1 
2 F 12.7 7.2 57 13.1 
3 F 12.7 10.8 85 13.3 
4 F 14.7 10.8 73 15.0 
5 F 13.4 6.0 46 l!'i.2 
6 F 15.5 12.0 77 15.6 
7 F 16.6 10.8 65 17.1 
8 F 16.6 6.0 35 18.4 
9 F 21.8 13.2 61 22.0 

10 M 23.3 16.8 72 23.4 
11 M 25.7 19.2 75 27.4 
12 F 27.9 18.0 ll5 28.4 
13 F 30.0 10.8 36 35.9 
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The mean chronological age at time of transfer was 19.4 months, 

median 17.1 months, with a range from 7.1 to 35.9 months. Range of 

IQ's was from 35 to 89 with a mean of 64.3 and a median of 65.0 . . 
In eleven of the thirteen cases, additional tests had been given shortly 

before or in conjunction with the tests reported above. These were 
either repeated Kuhlmann-Binet examinations or Iowa Tests for 

Young Children. Such tests gave further corroboration of classifica­

tions of marked mental retardation. 

That such retardation was real and observable was substantiated 
by the reports of the pediatrician and the nurse in charge, indicating 
lack of development.3 The orphanage policy is to place children 
and infants in adoptive homes as soon as possible. All children in 
this grnup were considered unsuitable for adoption because of men­
tal retardation. In Case 1, although the IQ was 89, it was felt that 
actual retardation was much greater. At seven months this child 
could scarcely hold his head up without support. There was little 
general bodily activity as compared with other infants the same 
age. In Case 3, at twelve months there was very little activity 
and sitting up without support was very unsteady. She could not pull 
herself to a standing position and did not creep. Case 11 was not 
only retarded, but showed perseverative patterns of behavior, partic­
ularly rocking back and forth incessantly. Cases 5, 8, and 13 were 
classified at the imbecile level. Descriptions of Cases 5 and 8 haYe 
been given under the origin of the study. Case 13, the oldest child in 
the group, showed perhaps the greatest amount of retardation. She 
was committed to the orphanage at twenty-eight months of age and 
came from a home where extreme neglect was typical. At thirty 
months of age, she was unable to stand alone, could not walk with 
help, and required support when sitting in a chair. 

Following transfer to the school for feeble-minded, examinations 
Ly the superintendent and other members of the medical staff further 
corroborated the reports from the orphanage as to the marked degree 
of mental retardation. 

Contrast Group 

This group did not exist as a designated group until the close of 
the experimental period. These children were simply examined as 
individuals from time to time along with the other children in the 
orphanage as routine procedure. It was only after the data on the ex­
perimental group had been analyzed that the decision was made to 
stud.y a group of children remaining in the orphanage for contrast 

3The writers are indebted to Dr. M. D. Ott, pediatrician, and .Miss Sadie 
LeFevre, superintendent of nurses, Iowa Soldiers' Orphans' Home, for these ob­
•~rvations and reports. 
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purposes. Children were included who (a) had had initial intelligence 
tests under two years of age, ( b) were still in residence in the or­
phanage at approximately four years of age, and ( c) were in the 

control group of the orphanage preschool study ( 5), or ( d) had not 

attended preschool. The study of the orphanage preschool referred to 

included two groups of children matched in chronological age, men­

tal age, IQ, and leng th of residen.ce in the institution. The one group 

had the advantages of the more stimulating environment of preschool 

attendance while the control group experienced the less stimulating 

environment of cottage life. Since the purpose of the r.ontrast group 

for the present study was to include children in a relatively non • 

stimulating environment, children who had attended preschool could 

not be included. Such limitations, however, did not constitute a se­

lective factor as far as the make-up of the children was concerned. A 

total of twelve children met these requirements and have been desig­

nated as the contrast group in the present study. 

The following tabulation shows sex, chronological age at time of 
first examination, Kuhlmann-Binet mental age, and IQ: 

Chronolog- Mental 
Case Sex ical A ge, Age, IQ 

Months Months 

14 F 11.9 11.0 91 
15 F 13.0 12.0 92 
16 F 13.6 9.6 71 
17 M 13.8 13.2 96 
18 M 14.5 14.4 99 
19 M 15.2 13.2 87 
20 M 17.3 14.0 81 
21 M 17.5 18.0 103 
22 M 18.3 18.0 98 
23 F 20.2 18.0 89 
24 M 21.5 10.6 50 
25 M 21.8 18.0 83 

The mean chronological age at time of first examination was 
16.6 months with a median at 16.3 months. The range was from 11.9 
months to 21.8 months. The mean IQ for the group was 86.7 (median 
90.0). With the exception of two ca3es (16 and 24) the children had 
IQ's ranging from 81 to 103. 

Reasons for earlier nonplacement in adoptive homes were in gen­
eral for those other than mental retardation. In fact, nine were, or 
had, been considered normal as far as mental development was con­
cerned. Five children were withheld from placement simply because 
of a poor family history. Two were held because of improper com­
mitment, two because of luetic condition, and one because of mental 
retardation. 
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Birth Histories of the Group 

In the examination of the birth Mstories of the two groups, no 
marked discrepancies were obs~ ved. In the experimental group, eight 
children were full term with normal delivery. Prematurity occurred 
in three cases ( 4, 7, and 9) . Case 7, two months premature, spent the 
first two months in an incubator. The other two cases did not require 
special care. One case, 11, was delivered by cesarean section. The 
remaining case, 13, was not admitted to the orphanage until twenty­
eight months of age. No birth history was available. 

The children of the contrast group present similar birth histories. 
Eight _of this group were full term babies with normal labor. One, 
Case 23, was premature and delivered by breach extraction. Case 17 
was delivered by low forceps at full term. As a result of difficult 
tabor, he presented early symptoms of intracranial hemorrhage. 
There wer e periods of cyanosis and clonic convulsions, and feedings 
were taken poorly. At the end of a week, however, the cyanosis hac.l 
diminished and there were no longer convulsions. By t.he end of fif­
teen days, the child appeared normal. Case 24 was admitted at four­
teen months with no birth history available. 

These data have been presented in summary form in the follow­
ing tabulation:* 

Information Con- Experimental 
cerning Birth Group 

Birth injuries 
Pathological labor 2 
Prematurity 3 
Normal delivery 8 
Unknown 1 

Medical Histories 

Contrast 
Group 

1 
3 
1 
8 
1 

In the evaluation of the medical histories of both the experimen­
tal and contrast groups, little of significance was found in the rela­
tionship between i,llnesses and the rate of mental growth. In the expP­
rimental group, one child, Case 9, had congenital syphilis, but immedi­
ate antiluetic treatment following birth was adequate and serology 
was negative during the experimental period. In the contrast group, 
two children, Cases 14 and 16, were luetic, but Case 16 responded to 
early antiluetic treatment and all serology has been negative during 
the period of the study. However, in Case 14, a question may be 
raised as to the contributing effects of persistent syphilis. Blood Was­
sermann and Kahn were negative at nine months of age, but examina­
tion at thirty months revealed 4 plus Wassermann and Kahn. Treat­
ment was again iruitituted, and at forty-six months both blood and 
spinal fluid serology were negative. Case 16 ,pn admission to the or­
phanage, had enlarged spleen and liver, a tentative diagnosis of 
Gaucher's disease being made. This did not seriously affect the activ­
ity of the child during the course of study. 

•A given case may appear in more than one category. 
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Considering all children of both groups, they have had various 
upper r espiratory infections, occasional contagious diseases, mild 
eczemas, but nothing more severe that the ordinary child of pre­
school age would have in the average•home. 

Family Backgrounds 

Social histories revealed that the children of both experimental 
and contrast groups came from homes of low social, economic, occu­
pational, and intellectual levels. The family background is comparablt! 
to that reported by Skeels and Fillmore ( 4) in their study of the 
mental development of children from underpriviledged homes and 
Skodak's study ( 6 ) of children in foster homes placed at ages two to 
five . The backgrounds of the children in the two groups were com 
parable. 

Mothers.-Information r elating to education was available for 
eleven of the thirteen mothers in the experimental group and ten of 
lhe twelve mothers in the contrast group. The mean grade com­
pleted by mothers of children in the experimental group was 7.8 
with a median at grade eight. Only two had any high school work, 
one having complet ed the eleventh grade and one the tenth grade 
( Cases 3 and 6). In on e case, lt was doubtful if the second gradP. 
had been completed ( Case 8). Two ( Cases 1 and 5) had dropped out 
of the eighth grade at the age of sixteen. 

In the contrast group, the mean grade completed was 7.3 wit;h 
a median at 7.5. One mother (Case 19) had completed high school 
and one had an equivalent of ninth grade education. 

Occupational history of mothers, available on seven of the 
mothers of the experimental group and nine of the contrast group, in­
cluded mainly housework, either in the homes of parents or work­
ing out as domestics. In only one instance was there a higher level 
indicated ( Case 24 of the contrast group) in which the mother had 
been a telephone operator and had done general office work. 

Intelligence tests4 had been obtained on five of the mothers iu 
the experimental group and nine of the mothers in the contra&t 
group. The mean IQ for mothers of the experimental group was 70.4, 
with a median at 66. One additional mother, although not tested, was 
considered feeble-minded and had gone only as far as the second 
grade. Four mothers had IQ's below 70, and one classified as normal 
with an IQ of 100. 

Of the nine mothers in the contrast group, only two had IQ"s 
above 70, one being 79 and the other 84. The others ranged from 36 
to 66. The mean IQ was 63, with a median at 62. 

4Sta:nford-Blnet (1916) lntelllgence tests. Most of these were given by 
psychologists either at the Psycopathic Hospital or the University Hospital of 
tbe University of Iowa. Maximum chronological age used was sixteen years. 
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Fathers.-Little information was available on the fathers, in 
fact in many cases paternity was doubtful. Ten of the children in 
each group were illegitimate. IQ the experimental group, information 

relati,1g to education was available on only four fathers. Two had 

completed the eighth grade, one completed high school and one had 
gone to high school but how far was not known. Occupational status 

was indicated on only three of the fathers; one was a traveling sales­
man, one a printer, and one a farm hand. 

In the contrast group, educational information was available on 
four. One had completed high school and one was considered tal ented 
in music ( Case 24) . Two had completed eighth grade, ( Cases 15 and 
18), and one the sixth grade ( Case 21) . Occupational information 
was known on ,,ig-ht of the fathers. Three were day laborers, two 
were farm hands, one worked on the railroad section, one was a farm 
renter, and one was in a C.C.C. camp. 

A qualitative analysis of social histori es seems to justify the 
conclusion that within these educational and occupational classifica­
tions of true parents, the individuals represent the lower levels ln 
such groups. Most of these fathers and mothers dropped out of school 
becauM of having reached their limits of achievement, and in no 
sense of the word represent the averages of their grade placements. 
The same may be said with reference to occupational status. 

DESCRIPTION OF THE ENVIRONMENTS 

Experimental Group 

Children in this group were transferred from the orphanage 
nursery to the school for feeble-minded, and placed on the wards 
wjth older, brighter girls. Wards in the girls' division were used. 
This included a large cottage of eight wards with a matron and an 
assistant .matron in charge and one attendant for each ward .. There 
are approximately thirty patient; on each ward, including girls rang­
ing in ages from eighteen to fifty years. On two wards, (wards 2 and 
3) are girls of the higher levels, mental ages from nine to twelve 
years. On two other wards (wards 4 and 5) the mental levels are 
.from seven to ten years, and on another ward ( ward 7) the mental 
ages are from five to eight. 

With the exception of ward 7, there were few if any younger 
children on the wards aside from the experimental children. In some 
cases, there were one or two other young children on the ward, usu­
ally a mongol or a spastic paralysis case. In general, one, or at the 
rnost two, children in the experimental group were placed on a given 
ward. 

The attendants and the older girls became very fond of the child 
placed on the ward and took great pride in its achievement. In fact, 

,· . ,·• ,· · -.. , .. 
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there was considerable competition between wards to see which one 
would have their "baby" walking or talking first. The girls would 
spend a great deal of time with the children, teaching them to walk, 

talk, play with toys and play materials, and in the training of habits. 

Most of the clothing for these children was made by the older 
girls. The girls were so fond of the children that they would actually 
spend their small earnings and allowances to buy them special foorls, 
toys, picture books, and materials for clothing. Similarly attendants 
gave of their time, money and affection, and during their free hours 
frequently took the children on excursions, car rides, and trips. In 
addition, it was the policy of the matron in charge of the girls' school 
division to single out certain of these children whom she felt were in 
need of special individualization, and permit these children to spend 
a portion of time each day visiting her office. This furnished new 
experiences including being singled out and given special attention 
and affection, new play materials, additional language 8timulation, 
and contacts with other office callers. 

An indication of the interest in these children was shown by the 
fact that a baby show was held for one of the Fourth of July celebra­
tions. Each ward made a float upon which its "baby" rode, dressed 
in costume. Prizes were awarded for the winning baby, most attrac­
tive costume, and best float. 

The spacious living rooms of the wards furnished ample room 
Ior indoor play and activity. Whenever weather permitted, the chil­
dren spent some time each day on the playground, supervised by one 
or more of the older girls. In this situation, they had contacts with 
other children of similar ages. Outdoor play equipment included 
tricycles, swings, slides, sand box, etc. 

In addition to the opportunities afforded on the wards, the chil­
dren attended the school kindergarten. They were sent to school as 
soon as they could walk. Toddlers remained for only half of the morn­
ing, whereas those of four or five years of age were in kindergarten 
the entire morning. Activities carried on in the kindergarten were 
more in the nature of a preschool than the more formal type of kin­
dergarten. 

As a part of the school program, the children each morning 
attended fifteen minute chapel exercises, including group singing and 
music by the orchestra. The children also attended the dances, school 
programs, moving pictures, and Sunday chapel services. 

In considering this enriched environment from a dynamic point 
of view, it must be pointed out that in the case of almost every child, 
some one adult, ( older girl or attendant) would become particularly 
attached to a given child and would figuratively "adopt" him. As a 
consequence there would develop a rather intense adult-child rela-
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tlonship with the other adult contacts being somewhat more margin­
al. This meant that such a child had some one person with whom he 
was identified and who was Pl¼rticularly interested in him and his 

achievement. It was felt that this constituted an important aspect of 
the environmental impact on the child. 

Contrast Group 

The environment of the children in the contrast group is con­
sidered to be rather representative of the average orphanage. The 
outstanding feature is the profound lack of mental stimulation or H · 

periences usually associated with the life of a young child in the or­
dinary home. 

Up to the age of two years, the children were in the nursery of 
the hospital. This was limited to a rather small play room with addi­
tional dormitory rooms of two to five beds each. The children Were 
cared for by two nurses with some additional assistance by one or 
two girls of ten to fifteen years of age. The children had good physi­
cal and medical care, but little can be said beyond this. Contacts witr. 
adults were largely limited to feeding, bathing, dressing, and toilet 
details. It can readily be seen that with the large number of children 
per adult, little time was available for anything aside from the rou­
tines of physical care. The girls who assisted the nurses accepted 
the work as a necessary evil and, in general, took little personal in­
terest in the children as individuals. Few play materials were avail­
able and little attention was given to the teaching of play techniques. 
The children were seldom out of the nursery room except for short 
walks or short periods of time out of doors for fresh air. 

At two years of age these children were graduated to the cot­
tages. A rather complete description of "cottage" life is reported in 
the study by Skeels, Updegraff, Wellman, and Williams (5) on A 
Study of Environmental Stimulation: An Orphanage Preschool Proj­
ect, from which the following excerpts are taken: 

"Overcrowding of living facilities was characteristic. Too 
many children had to be accommodated in the available space 
and there were too few adults to guide them. . . . . Thirty to 
thirty-five children of the same sex under six years of age lived 
in a "cottage" in charge of one matron and three or four en­
tirely untrained and often reluctant girls of thirteen to fifteen 
years of age. The waking and sleeping hours of these children 
were spent ( except during meal times and a little time on a 
grass plot) in an average sized room ( approximately fifteen 
feet square), a sun porch of similar size, a cloak room, . . . 
and a single dormitory. The latter was occupied only during 
sleeping hours . . . The meals for all children in the orphanage 
were served in a central building in a single large dining 
room .... 

"The duties falling to the lot of a matron were not only 
those involved in the care of the children but those related to 
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clothing and cottage maintenance, in other words, cleaning, 
mending, and so forth ... With so much 1esponsibility centered 
on one adult, the result was a necessary regimentation. The chil­
dren sat down, stood up, and did mant things in rows and in uni­
son. They spent considerable time sitting on chairs, for in addi­
tion to the number of children and the matron's limited time, 
there was the misfourtune of inadequate equipment. . . . 

"No child had any property which belonged exclusively to 
him, except, perhaps, his tooth brush. Even his clothing, includ­
ing shoes, was selected and put on him according to size .. .. " 
(p. 10-11) 

From this it may be seen what a remarkable contrast there was 
between the environment of the experimental transfer group and the 
contrast group. Such a radical shift in environment as was expe­
rienced by each of the children in the experimental group would 
scarcely occur in an unselected sampling of children in their own 
homes more than two or three times in a thousand cases. 

Following the completion of these research studies on preschool 
children, the orphanage has made radical changes in the program for 
the preschool child. Number of children per cottage has been reduced, 
thus alleviating to a great extent the overcrowded conditions. Each 
cottage now has two matrons with additional domestic service. The 
preschool has been made an integral part of the school system with 
all children of preschool age in attendance. With the assistance of the 
state emergency nursery school program a pre-preschool program has 
been set up for the children in the nursery under two years of age. 
A trained teacher, in addition to the regular nursing staff, spends 
full time with the infants providing a mor,e enriched play and educa­
tional program. 

MENTAL DEVELOPMENT OF CHILDREN IN EXPERIMENTAL 
AND CONTRAST GROUPS 

The mental development of individual children in the experi­
mental group is presented in Table 1. As the standard measure of in­
telligence the 1922 Kuhlmann Revision of the Binet was used, ex­
cepting in the cases of two or three tests on children who were 
four years of age or more where the Stanford-Binet (1916) was 
used. All examinations were made by trained and experienced psy­
chologists. Test one was the measure of intelligence just prior to 
transfer. Tests two, three, and last test, were given at subsequent in­
tervah: of time following transfer. "Last test" is the test at the 
end of the experimental period, and represents the second, third, or 
fourth test, depending on the number of tests available at representa­
tive time intervals on a given child. 

Similar data showing the mental growth of the individual chil­
dren in the contrast group are presented in Table 2. In the column 
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TABLE 1 

MENTAL DEVELOPMENT OF INDIVIDUAL CHILDREN IN EXPERIMENTAL GROUP AS MEASURED BY KUHLMANN-BINET 

INTELLIGENCE TESTS BEFORE AND AFTER TRANSFER 

Before After Transfer 
Transfer Chrono- Length 

lo1rical Test of 
Case Test 1 Age, 

2 

1-Chrono-

8 Last 
Experi-

Number• . Months, ! mental 
; 

Chrono- I at 
Chrono- I I Chrono- Period, 

Transfer Months 
logical IQ logical IQ logical IQ lo gica l IQ 
Age, Age, I Age, Age, 

Months Months I Months Months 

1 7.0 89 7.1 12.8 113 12.8 113 5.7 
2 12.7 57 13.1 20.5 94 29.4 83 36.8 77 23.7 
3 12.7 85 13.3 25.2 107 25.2 107 11.9 
4 14.7 73 15.0 23.1 100 23.1 100 8.1 
6 13.4 46 15.2 21.7 77 32.9 100 40.0 95** 24.8 
6 15 .5 77 15.6 21.3 96 30.1 100 30.1 100 14.5 
7 16.6 65 17.1 27.5 104 27.5 104 10.4 
8 16.6 35 18.4 24.8 87 36.0 88 43.0 93 24 .6 
9 21.8 61 22.0 34.3 80 34.3 80 12.3 

10 23.3 72 23.4 29.1 88 37.9 71 45.4 79 22.0 
11 25.7 75 27.4 42.5 78 51.0 82** 51.0 82** 23.6 
12 27.9 65 28.4 40.4 82 40.4 82 12.0 
13 30.0 36 35.9 51.7 70 81.0 74** 89.0 81** 52.1 

'i< Arranged according to age the time of first test from you,:igest to oldest. 
** Stanford-Binet IQ 

Change 
in IQ, 
First 

to Last 
Test 

+24 
+20 
+22 
+27 
+49 

• +23 
+39 
+58 
+19 
+ 7 
+ 7 
+17 
+45 



marked "last test" is given the test on each child at the end of 
the period of study. This was either the third or fourth test, depend­
ing upon the number of available tests at representative time inter-
vals on each child. • 

Mean, median, and standard deviation comparisons of mental 
growth from "first" to "last test" for experimental and contrast groups 
are presented in Table 3. Mean IQ at time of transfer was 64.3 with 
a median at 65. The average gain in intelligence quotient for the ex­
r erimental group during the course of the experiment was 27.5 points 
with a median of 23. The mean IQ on "last" test was 91.8 with a 
median at 93. The difference between "first" and "last" tests yielded 
a critical ratio (Fisher's t) of 6.3 or practical certainty of a true dif­
ference . Every child showed a gain, the range being from 7 to 58 
points. Three children made gains of 46 points or more, and all but 
two children gained more than 15 points (Table 1). 

The average chronological age at time of transfer was 19.4 
months with a range from 7.1 months to 35.9 months, the median 
being 17.1 months. Length of the experimental period was from 5.7 
months to 52 .1 months with a mean of 18.9 months and a median of 
14.5 months. The length of the experimental period was not a con­
stant for all children, but depended upon the rate of development of 
the individual child. As soon as a child showed normal mental devel­
opment as measured by intelligence tests and substantiated by quali­
tative otservations, the experimental period was considered completed; 
the child's visit at the school for feeble-mind ed was terminated ; and 
he was placed in an adoptive home or r eturned to the orphanage. 

The mental growth pattern for children of the contrast group 
ts quite the opposite from that of the experimental group. The mean 
IQ on "first" examination was 86.7, whereas on the "last" test it 
was 60.5, showing an average loss of 26.2 points. The critical ratio 
(Fisher's t) was 6.1. The median IQ on "first" test was 90 and on 
"last test" 60, with a median of individual losses of 32.5 points (Table 
3). With the exception of one child who gained two points in IQ 
from first to last test, all children showed losses, the range being• 
from -8 points to -45 points. Ten of the twelve children lost 15 or 
more points in IQ (Table 2). 

Mean comparisons of mental growth from "first" to "last test" for 
experimental and contrast groups are shown graphically in Figures 1 
and 2. Since the first examinations on children of the experimental 
group were made about one month before transfer, the unbroken line 
has been drawn horizontally from chronological age at time of first 
test to the time of transfer. In Figure 1, since some children in the 
experimental group had only two tests, the same IQ would appear in 
the second and "last" test landmarks on the graph. Accordingly, in 
Figure 2, these have been separated. The unbroken line represent3 
the gain in intelligence from time of transfer to second test and in-
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TABLE 2 

MENTAL DEVELOPMENT OF INDIVIDUAL CHILDREN IN CONTRAST GROUP AS MEASURED BY REPEATED KUHLMANN­

BINET INTELLIGENCE TESTS OVER A PERIOD OF TWO AND ONE-HALF YEARS 

Test 
- · --·-··-----·----·- ··- ----- --- ----- ·-· ·--·-- ··· ·----· -· -- ----- ----- · · -- - -· . -- ---··· ··--··· -- -··--- ·- ----·- ··-·-··· -----

l 2 3 
Ca~e 

Number* 
Chrono- Chrono- I Chrono-
logical IQ logical 

I 
IQ logical 

Age, Age, Age, 
Months Months Months 

14 11.9 91 24.8 73 37.5 
15 13.0 92 20.1 54 38.3 
16 13.6 71 20.6 76 40.9 
17 13.8 96 37.2 58 53.2 
18 14.5 99 21.6 67 41.9 
19 15.2 87 22.5 80 35.5 
20 17.3 81 43.0 77 52.9 
21 17.5 103 26.8 72 38.0 
22 18.3 98 24.8 93 30.7 
23 20.2 89 27.0 71 39.4 
24 21.5 50 34 .9 57 51.6 
25 21.8 83 28.7 75 37.8 

* Arranged according to age at time of transfer from youngest to oldet\t 
••Stanford-Binet IQ 

Last 

Chrono-
IQ logical IQ 

Age, 
Months 

65 55.0 62 
56 38.3 56 
56 40.9 56 
54 53.2 54 
54 41.9 54 
74 44.5 67 
83** 52.9 83** 
63 50.3 60 
80 39.7 61 
66 48.4 71 
42 51.6 42 
63 50.1 60 

Length of Chanire 
Experi- in IQ, 
mental First 
Period. to Last 

I 
Months Test 

! I 
43.1 -29 
25.3 -36 
27.3 -15 
39.4 -42 
27.4 -45 
29.3 -20 
35.6 + 2 
32.8 -43 
21.4 -37 
28.2 -18 
30.1 - 8 
28.3 -23 
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TABLE 3 

MEAN, MEDIAN, AND STANDARD DEVIATION COMPARISONS OF MENTAL GROWTH FROM FIRST TO LAST TEST FOR 

EXPERIMENTAL AND CONTRAST GROUPS 

Chrono- Mental I Chrono- Chrono- Mental 
Length of Change 

Experi- in IQ, 
Measure logical Age, IQ logical logical Age, IQ mental F"irs t 

Age, Months 

I 
Age, Age, Months Period, to Last 

Months Months Months Months Test 

Experimental Group ( 13 Children) 

Before Transfer Transfer After Transfer 

Mean 18.3 11.4 64.3 19.4 38.4 33.9 91.8 18.9 +27.5 
Standard 6.6 4.2 16.4 7.4 17.6 13.0 11.5 11.6 15 deviation 
Median 16.6 10.8 65.0 17.1 36.8 30.0 93.0 14.5 -t 23 

Contrast Group (12 Children) 

First Test Transfer Last Test ' ! ' 

Mean I 16.6 14.2 86.7 i 47.2 28.7 60.5 30.7 -26.2 
Standard I 

deviation 2.9 2.9 14.3 .. 5.9 6.4 9.7 5.8 14.1 

Median 16.3 13.6 90.0 49.3 29.3 60.0 28.8 -32.5 



eludes all thirteen children. The broken line shows the rate of mental 
growth for six children having three tests reported and indicates the 

rate of growth from time of transfer to second test and from second 

test to third test. Since all children in the contrast group had at least 
three tests, such a division was unnecessary. 

From Figures 1 and 2 and Table 1 it will be seen that as far a~ 

central tendencies are concerned, the greatest gain for children in th-e 

experimental group was made during the first ten months of the ex­
perimental period. Similarly, in Figures 1 and 2 and 'l'able 2, th~ 

greatest loss for children in the contrast group was during the first 

year with a somewhat lower rate of loss during the second and third 

years. 

In the foll:>wing tabulation children in the experimental group 
have been arranged in the order of gains from the greatest to thE: 
least; children in the contrast group hawi been arranged in order of 
losses from the greatest to the least. 

Changes in IQ Chronological 
Case First to Last Age. Months IQ 

Test First Test First Test 

Experimental Group 
8 +58 16.6 35 
5 +49 13.4 46 

13 +45 30.0 36 
7 +39 16.6 65 
4 -t-27 14.7 73 
1 +24 7.0 89 
6 +23 15.5 77 
3 +22 12.7 85 
2 +20 12.7 57 
9 +19 21.8 61 

12 +17 27.9 65 
10 + 7 23.3 72 
11 + 7 25.7 75 

Contrast Group 
18 -46 14.5 99 
21 -43 17.5 103 
17 -42 13.8 96 
22 -37 18.3 98 
15 -36 13.0 92 
14 -29 11.9 91 
25 -23 21.8 83 
19 -20 15.2 87 
23 -18 20.2 89 
16 -15 13.6 71 
24 - 8 21.5 50 
20 + 2 17.3 81 

There is a tendency for children in the experimental group in­

itially at the lower levels to make the greate.r gains. The three chil­

dren classifying at the imbecile level on first examination made gains 
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of 58, 49, a nd 45 poi nts IQ. Al so greatest losses in the contrast group 
were associated with the highest initial leveh;. Six children with orig­
inal !Q's above 90 lost from 29 to 45 points in IQ. While this shift 
may be partially due to r egressiq,n , ther e must be other factors oper­
ating to bring about such a large and consistent change . 

These r esults, although more marked, are comparable to tl tP. 

findings reported in the orphanage preschool study by Skeels, Upde­
g raff, Wellman, and Williams ( 5 ) . In that stud y, children of the pre­
school group initially at the lower levels made the greatest gains 
following a period of preschool attendance, and children in the con­
trol group originally at the higher levels showed the greatest tosses. 

There appears to be a marked lack of r elationship between men­
tal growth patterns and factors perta ining to the family histories of 
the children. Numbers of cases are too small to permit statistical 
treatment of the data. Comparisons are therefore on a more general 
inspectional basis. In the experimental group, children whose mother ~ 
were classified as f eeble-minded showed as marked gains as children 
whose mothers were at a higher mental level. The greatest gain in ir.­
telligence (58 points IQ) was made by Case 8 whose mother was 
known to be f eeble-minded and had only gone as far as the second 
grade in school. 

In the contrast group, the only child who failed to show loss in 
rate of mental growth ( Case 20) from "first" to "last" test was 
the son of a mother with an IQ of 36. Case 24, the most retarded 
child in the group on first examination with an IQ of 50, had 
a rather flattering family history. His father had graduated from 
high school and was talented in music. His mother was an eighth 
grade graduate and had gone to an evening business school. She had 
been a telephone operator and had done general office work. 

That the gains in intelligence evidenced by the children of the 
experimental group were true gains and not due to an artifice in 
testing seems validated. Practice effects could not have been a con­
tributing factor to these gains as the children in the contrast group, 
who showed continual losses in IQ, actually had more tests than 
children in the experimental group. Improvement was noted inde­
pendently by members of the medical staff, attendants and matrons 
and school teachers. 

Teachers are required to submit written reports to the principal 
at the end of each semester on all children enrolled in classes. Re­
peated reference is made in these reports to the marked improvement 
of these children in the experimental group. The following excerpts 
are taken from such reports: Case 12 after one year preschool or 
kindergarten: "Well behaved, interested. Joins group for simple 
games and rhythms. From my observations she apparently possesses 
about average intelligence for a child her age." Later report: "Very 
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great improvement. Has good vocabulary and muscular coordination. 

Takes directions readily and can be depended upon. A good le!lder in 

games. Docs fair handwork." Case ~' after one year: "Very quiet. 
Has shown a very great improvement this year. Has a fair vocabulary 

and will take part in games when asked." (This child, two years of 

age, was one of the youngest in the group.) Case 9, after one year: 

"Has improved a good deal. Enjoys games and rhythms. Is speaking 

quite a little. Very attent ive." 

A close bond of love and affection between a gi ven child and 
<ille or two adults ass uming a very personal parental role appears to 
be a dynamic factor of great importance. In evaluating these relation­
shi p , nine of th e thirteen children in the experimeutal group were 
favored with such a r elationship. The four other children tended to 
be less individualized and their adult r elationships were more of a 
general nature involving- more adults , the bonds of relationship being 
less intense with a g iven individu a l adult. It seems significant to note 
that the children favored with t he more intense personal contacts 
made grea ter gains than those considered as being limited to the more 
ge neral contacts. The nine children in the "per sonal" group made 
gains in IQ r a nging from 1 7 to 58 points with an average of 33.8 
pomts gain. The four children in the more general contact group 
made average gains of 14 points. Two children made gains of only 
7 points, one 19 points, and one 20 points. 

Two children ( Cases 10 and 11), showed little progress on ward 
, over a period of a year and a half. This ward differed materially 
from the other wards in that there we-re from eight to twelve chil­
dren of younger ages ( 3 to 8 years ), and the older girls wer e of a 
lower m ental level. The attendant on the ward was especially fine 
with young children, but, of course, was unabl e to give as much in­
C.ividual attention as was possible on other wards because of the large 
number of young children . At this time it was f eared that these two 
childre n would continue to be hopelessly retarded . However, they 
we1e subsequently placed as s ingletons on wards with brighter girls , 
and after a period of s ix months with more individu '.} lization they 
showed marked gains in intelligence. 

The possibility of "coaching" on test items may be ruled out as 
a factor. Adults and other older girls working with the children were 
not in any way familiar with the t ests used or when they would be 
administered. Results in terms of IQ's were never given out; the 
only reports made were qualitative ones indicating the general im­
provement of the child. 

As haR been indicated, all thirteen children in the experimental 
group were considered unsuitable for adoption because of mental 
deficiency., Following the experimental period, seven of these child-
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ren have been plaec!d in adoptive homes . Of the remaining six, ftve 

are considered·well within the range of normality and were returned 

to the orphanage. Only one child ( IQ 77) will continue in residence 

at the school for feel:le-minded •for further observation as to subse­

quent mental development. 

Of the children in adoptive homes, four have been examined 
following one year's residence in the foster home. These are Cases 
1, 5, 7, a nd 8. Final IQ's are respectively as follows: 117, 94, 97, 
and 93. Three of the five children returned to the orphanage 
have been given an additional test following "last test" reported in 
Table 2. These are Cases 3, 10, and 11 with subsequent IQ's of 115, 
84, and 85 . 

Accordingly, on a basis of last test reported, of the thirteen 
children two now classify as above average intelligence with lQ's of 
117 and 115; five have I Q's between 90 and 100; five at the 80 to 
90 level and only one child with an IQ below 80. No child is now COJ,­

sidered to be feeble-minded. 

In an evaluation of the contrasting mental growth patterns oi 
children in the two groups, one is irnpressed by the marked relation­
ship between rate of mental growth and the nature of the environ­
mental impact. In the case of the contrast group, the psychological 
prescription was apparently .inadequate as to kinds of ingredient:;, 
amounts, and relative proportions. Accordingly, the children becam,, 
increasingly emaciated in mental growth as time went on. 

Conversely, when the psychological prescription was radically 
changed, the children in the experimental group already retarded at 
the time of transfer showed marked improvement and either achieved 
or approached normal mental development after a period of time. The 
environment of the experimental group apparently included a more 
adequate prescription as relating to the kinds and proportions of in­
gredients needed by children of these young ages for normal mental 
development. It must not be inferred that the environment of the ex­
perimental group represented an optimum prescription. Perhaps even 
g:·eater improvement would have resulted had there been greater 
facilities and more adequate knowledge of proportioning the ingre­
dients operative in producing optimal mental growth. No instructions 
were given as to what should or should not be done with the chil­
dren when they were placed on the wards. This was largely a matter 
of chance. The general prescription, however, did include certain un­
measured quantitative and qualitative ingredients such as love and af­
fection by one or more interested adults; a wealth of play materials 
::.nd ample space and opportunity for play with supervision and direc­
tion; varied experiences such as preschool or kindergarten attendance 
ar:d opportunity to be in group gatherings; and a number of other di­
versified experiences associated with the opportunities afforded a child 
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in a rather adequate home situation. This rather general prescription 
proved to be conducive to increase in rate of mental development. 

With more adequate knowl edge.. as to the correct proportionin,g 
of such ingredi ents in relation to the specific inadequacies or gaps in 
the developmental pattern of a given child, possibly even more marked 
mental improvement could have been brought about. 

That such increase in rate of mental development may be brought 
about at older ages through provision of a more adequate psychologi­
cal prescription is suggested in the studies of Kephart ( 3) at the 
Wayne County Training School. He found that boys of fifteen to 
eighteen years of age showed increase in rate of mental growth fol­
lowing environmental changes pointed toward alleviation of the de­
velopmental gaps or inadequacies. 

It therefore :ippears that there is an added challenge in th~ 
education of the so-call ed "functional" feeble-minded, that is those 
not evidencing physiological defici encies or organic diseases. Not 
only should th e educational µr o;_\"ram of a school for feeble-minded 
include the teaching of skill s at the individual's mental level, but it 
should be so individualized as to provide for the specific developmen­
tal needs of a given child with the strong possibility that the !eve! of 
mental capacity can be materially augmented. 

SUMMARY 

This study attemr,ts to determine the effect on mental growth of 
a radical shift from one institutional environment to another which 
provided superior stimulation. The experimental group included thir­
teen mentally retarded orphanage childrP.n from one to two years 
of age, placed singl y or by twos on wards with brighter, older girls. 
This environment was stimulating a nd had many adult contacts. The 
mean IQ of the group at time of transfer was 64 .3 . As a contrast 
group tiwelve average and dull normal children ( mean IQ 86. 7) in 
an orphanage nursery were studied . F ew adult contacts were afforded 
with limited opportunities for play and development. 

Results and conclusjons are as follows: 

1. Over a period of two years the mean level of intelligence of 
the experimental group increased markedly while that of the con­
trast group showed an equivalent decrease. The experimental group 
made an average gain of 27.5 points while the contrast group show­
ed a mean loss of 26.2 points. 

2. Critical ratios ( t's) based on differences between first and 
last tests for experimental and contrast groups were 6.3 and 6.1 
respectively. 

3. A change from m ental retardation to normal intelligence in 
children of preschool age is pos8ible in the absence of organic disease 
or physiological defici ency by provid;ng a more adequate psychologi­
cal prescription. 
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4. Conversely, children o,f 1iormal intelligence may become men­
tally retarded to such a degree as to be classifiable as feeble-minded 
under the continued adverse influence of a relatively nonstimulating 
environment. 

5. An intimate and close relationship between the child and an 
interested adult seems to be a factor of importance in the mental 
development of young children. 

6. In a child placing program if children are to be withhel"1 
from placement in adoptive homes pending further observation of 
mental development, it is imperative that careful consideration be 
given to the type of environment in which they are to be held. 

7. The possibility of increasing the mental capacity of "function­
ally" feeble-minded children should be considered as an essential ob­
jective in setting up an individualized treatment and educational 
program in a school for feeble-minded. 
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