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CHAPTER X
INTRODUCTION
THE PROBLEM

For many years it has been the habit of schools and states to
sel. a certain age as the date of maturity upon which a child shall
enter school. The chronological age of six years, varied by several
months each way, is the age accepted by a majority of schools and states
as the entering age,

Most school officlals realize that factors other than chrono-
logical aze neoed to be taken into consideration when a criterion is
being set up on requirements for school entrance.

White found; in a study of 2,3 attendance units in Montana,
that two-fifths of the 243 units did not know when their school
entrance policy had gone into effect. In only one~third had there been
any change in policy in the five years before 1955-56,1

The school administrators of the above mentioned attendance
units reported that practice consists largely of using a chronological
age first grade entrance date, Only twenty-nine percent of the
administrators wished to continue the use of the single criterion of

1y awrence Edward White s "A Survey Of The First Grade Entrance
Requirements For Montana Publie Schools And Administirative Suggestions
For Their Improvement® (unpublished Master's professional paper, The
Montana State University, Missoula, 1956), p. 20.

«lm
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chronological age for school entrance.?

The following which i1s taken from a study by Miller will help
to bear out the inadaquacy of present school entrance practices,

In May, 1950, the Stone~Webster Reading Test was given to 306
firstegrade pupils and comparisons were made of the percentile rank
standings of the various age groups.

The young child tested for admission constituted the only age
group which had no scores among the lowest quarter. In other words,
none were reading failures. The younger group constituted those
children whoase chronologieal age was from five years six months to

five years ten months,
Careful analysis of the results of these young children tested

for readiness indicated that these children, on the whole, were well
adjusted., They scored well above average in popularity, leadership,
and favorable personality traits, The achievement tests of these
ehildren revealed that, with rare exceptions, they were above average
in academic achievement, They were also above average in intelligence
as indicated by mental test resulte,d

This study and others seem to point to the coneclusion that
chronological aze is not so important in the academle, social and
cﬁtional adjustment of the child as many people think,%

ZMG s Pe 35,

3vera V. Miller, "Academic Achievement And Social Adjustment
0f Children 'foung For Their Grade Placement," The Elementary School
Journel, 571259-62, 1957.

k James R, Hobson, YMental Age As A Workable Criterion For School
Admission, "The Flementary School Journal, 48:312-21, Felruary, 1948;
and Ines B, King, "Effects Of Age Of Entrance Into Grade I Upon Achieve-
ment In Elementary School,” The Elementary School Journmal, 55:1171-78,
February, 1955,
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Significance of the problem, Many schools in practice assume

that when a child has become a certain age he is automatieally ready
to take on the responsibiiities that are required on entering school,
This may not necessarily be the case, If schools would use a specified
mental age, obtained by testing and observing a number of pupils, as

an added criterlon on which {0 base school entry perhaps there would
be fewer immature children i{n the primary grades today. The child

who 1s immature or non-ready for the school program may not be the

same youngster who is young chronolegically.

People =till cling to their traditional concepts even as new
facts emerge, Nothing is more 4ifficull for the educator to
conceive, apparently, than the notion that school achievement
might be better measured with reference to the range of achieve«
ment of an age group than with reference to a grade, even when
the grade 1s known to be a continuously shifting datum,b

The following concept of readiness by Hildreth will clarify

what i3 meant when the terms readiness and non-readiness or immature
are used In this study,

The concept of readiness for learning sugzests thet bhecause
of having attained a certain stage in development the child
is more ready to learn new habits, skills, or concepts than he

has up to this point. Before this time, effort to learn would
result in failure.t

Purpose of this study, The purpose of this atudy was: (1) to
present by graphical means an approximation of the relationship which

exists between mental age and scholastic achievement and chronologiecal

age and scholastic achievement of pupils in grades one, two, three,

PEthel L. Cornell, "The Development And Application Of Age
Progress Percentile Norms Of Elementary School Achievement,® Journal
or rimental Education, 121201, March, 1944,

6Gertrude Hildreth, Child G*rowb; Through Fduecation (New York:
The Ronald Press Company, 1948}, p. .
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four, and five of School District 1, Missoula, Montanaj and (2) to
determine the bearing mental age has on grade failure and chronological
age has on grade failure of the students descrided in (1) above.

The amount of the above similarity was determined in the followe
ing wayss (1) relating the grade placement scores of the students, as
obtained from the Stanford Achlevement Test Seores, with the chrono-

loglcel age, of the pupils, as of September first of the year in which
they entered each of the grades one, two , three, four, and five and
comparing each of the individual age group medians with the experiment
groups® median, the Missoula norm, and the national normj (2) observing
the relatiocnship of grade placement scores of the total group with the
girls' group and the boys' group and the relationship of the boys®
group median and girls' group median with the experimental group
median, the Missoula nom, and the national norm; (3) comparing the
porcent of student fallures as grouped by mental age groups with the
percent of student failures as grouped by chronological age groups; and
(i) comparing the percent of pupils achievinz below the experimental
group median as grouped by mental age with those grouped by chrono-
logical aege for each of the first five grades,

Scope of the study. T7The study waa made only in Schoel District 1,
of Missoula, Montana, with grade school pupils who started their school

career in the first grade during the school year 1951-52 and who were

in continuous attendance in the Missoula Schools until the end of the
school year 1955-56, Only the students who were in continuous attend-
snce in the Missoula Schools for their first five years of school and
for whom intelligence test scores and Stanford Achievement Test scores
were available for each year of their school life were used in the study.
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Iimitations of the study. ILimitations of the study are as
follows: (1) only the group of childrem who started the first grade in

1951 and who continued in sehool for their first five years were ine
cluded in the study; (2) only pupils who had taken the Stanford Achieve-

ment Test for each of their first five years of school and who had an
intelligence test score available were used in the study; and {3) the
study was made only in School District 1, Missoula, Montana.

Procedures used in this study. The official scores for achieve
ment were compiled from the results of Stanford Achievement Tests.?

The scoresa for intelligence were compiled from the results of the
Euhlmann~Anderson Intelligence Tests, the Otis Quick-Scoring Mental

Ability Tests, and the Revised Stenford-Binet Scale.® The scores were
obtained from the permanent records that are on file in the offlices

of School Distriet 1, Missoula, Montana, 7This material was made availe
able through the cooperation of school officials,”?

The method employed for reporting the findings of the study yraz‘i
that of a combination of Pigures 1 through 29 and Tables I, II, III,
and IV. The figures will show: {1) the average battery achievement

score for each grade as grouped by grade entering agej (2) the average

Ttrumen L. Eelly, Giles N, Ruch, and lLewis M, Terman, "Stanford
Achievement Test,™ Yonkers, N, Lt ¥World Book Companye.

8!'. Kuhlmann and Rose G, Anderson, "KuhlmanneAnderson Intelliw
gence Tests,” Minnespolis, Minn,: Eductional Test Bureau, Inc.; Arthur
S. Otis, "Otis Quick Scoring Mental Ability Tests," Yonkers, N. Y.t
World Book Company$ lewis M, Termsn and Maud A. Merrill, "Revised Stane
ford-Binet Scale," New Tork: Houghton Mifflin Company.

92, S. Porter, Superintendent of Schools, School District 1,

Missouls, Montanaj and S, J. Knutson, Curriculum Coordinator, School
District 1, Missoula, Montana,
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battery achievement seore for boys and girls of each grade as grouped
by grade entering agej (3) a comparison of achievement scores for each
grade for the total group, the girlst group, and the boyst group; (L) a
percent distribution showing the number of students retained by mental
age groups and by chronologlcal age groups; and (5) a percent distrie
bution showing the number of students that are below the group median
by mental age grouﬁs and by chronclogical sge groups,

The tables will contain the data for the figures listed in (%)
and (5) above,

children of age groups five years eight months and five years
nine months were adnmitted to the first grade of school only on satis-
factory completion of the Van Wagenen Reading Readiness Test.1? Thia
uﬁ iz compoesed of tests ocovering six different areas;i this lends
value to the total test when it is used for diagnostie purposes,

Russel's review of the Yan Wagenen Reading Readiness Test

points out these advantages: *Since Van Wagenen's Heading Readiness
Test is made up of six subtests administered individually it has more

diagnostic possibilities than simpler tests such as Stone and Groves
Qlassification Test For Berimers In Readine,®

The six tosts; Range, Perception of Relations, Vocabulary-()pp?-
sites, Menory Span for Ideas, Word Discrimination, and Word Learning,
"obviously o.ttemixh to measure quite different abilitdes and agree with
the common view that readiness for reading iz & complex of factors, "1

104, J. Van Wagenen, "Van Wagenen Reading Readiness Test,®
Minneapolis: Educational Test Bureau, 1938,

Upavid He Russel, The Third Mental Measurements Yearbook (ed.

O, K. Buros. Newark, New Jersey: Rutgers University Press, 1949), p.
550,
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In f.he compilation of the findings of this study the two younger
8ge groups, filve years eight months and five years nine months, were
used as 1f they had entered school thke came av the older children,

Thuse younger children entered school only on satisfactory completion
of the Van Wagenen Reading Resdiness Test., The other pupils in the
older ege groups entered school after reaching the specified chrono-
logical age of at least five years ten months. This should be kept
in mind by the reader as he proceeds through the report,

The related literature used in connection with this study alds
in making comparisons ¢f the lindings of this study with the results
of other studies,

The ordsr of reporting the subsequent chapters %.s as follows:
Chapter II will contain a review of related litersture, Chapter III will
contain the treatment of dats of this study, Chapter IV will include
the summary and recommendations, Appendix A tolls why certain pupils
not before mentioned were laft out of the study, and Appendix B includes
the raw data from which the results of this study were made,
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CHAPTER II
REVIEW OF RELATED LITERATURE

MENTAL AGE AND CHRONOILOCICAL AGE AS RELATED TO SCHOOL
ACHIEVEMENT AND READING ACHIEVEMENT
elationship of gene school achievement to mental are and to

chronolopical aze, Hobson conducted a study in the public schools of
Brookline, Massachusettis, In this system all children were admitted to
grade one after reaching the age of five years-nine months, Children as
rmich as nine months below the required chronological age were admitted
to school upon satisfactory completion of trial entrance tests. This
group was known as the younger or under-age group.

Hobson concluded that this younger age group admitted by test
did superilor academic work as compared to other children in their grade,
He recommended that a six-months range of chronological age be used for
testing under-age children and a mental aze of seventy-four months be
a requirement for trial admission into the first grade.}

Shields found that no grade one pupils with a mental age of
seventy~two months or higher was retained in grade one,2

Hildreth states that children in the conventional first grade |
tend to fail unless they have a mental age of azbout seventy-six months,

1James R. Hobson, "Mental Age As A Worksble Criteriom For School
Admission,” The Elementary School Journal, 48131220, February, 1948,

2Reed L. Shields, "A Study Of Some Factors That Are Related To
Success And Fallure In The First Grade Program Of School District 1,
Missoula, Montana®" (unpublished Master's thesis, The Montana State

University, Missoula, 1956), p. 27.

-8
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but that children with a mental age of seventy-eight months or higher
tend to make good progress in grade f.me.3

The above 1s somewhat in contrast to what Gates found in a
study made of four groups of children. He says:

In the first of the four groups of children, well adjusted to
individual differences, a mental age of five years appears to dbe
sufficient, Of the children equaling or exceeding a mental age
of five years in this group, none appeared to be seriocusly ree
tarded and only 7 per cent fell below a reading grade of 1.95,
which was the average reading achievement for pupils in America at
large at the time in the school year that the measurement was made,
A second group was found in which the minimm reading age was a
half«yesar higher, A third group required a mental age of about
6.0, or cne full year higher, In a fourth group, representing
the opposite extreme of thes first, children with a mental age of
6.5 fared none too well, and some of those with mental ages of 7.0
or above had difficulty. Of the latter, 36 per cent falled to
axceed the national norm, General statements that any given mantal
age should be achieved }:y & pupil before he begins the beginning

program are misleading.

Arthur in a study of children in mental age groups, with a
minimum age group of five years-zero months to five years-~four months
and a maximum ags group of seven years-five months to seven years-nine
months, found that the reading comprehension scores of the groups in-
creased as the mental age increased, He found that a mental age of
six to six and a half years was in general necessary for first grade

achievement .’
Relationship of readins schievement to mental acre and to chronoe

Scertrude Hildreth, ™Age Standards For First Grade Entrance,"
Childhood Education, 2332}, September, 1946,

barthur I, Gates, "The Necessary Mental Age For Beginning
Reading," lhe Elementary School Journal, 37:497-508, 1937.

Sarace Arthur, "A Cuantitative Study Of The Resultes Of CGrouping

First-Grade Classes According To Mental Age," Journal Of Educational
Research, 12:177-79, 1925,
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logical are, The rollom are results of a study made by Morphett
and Washburne of Winnetka, Illinoist (1) Mental age alone showed a
larger degree of correlation with reading progress than did the intell.
igence quotient or the average of mental and chronological ages; (2)
the children with a mental age of six years and six months mads much
better progress in reading than did those of less maturity, but they
made less satisfactory progress than did those whose mental age was six
months greater; and (3) the gain in ability up to six years and six
months of menta) age, however, was mich greater than the subsequent
gain, They stated the conclusion that by postponing the teaching ef
reading until children reach a mental age of six years and a half,
teachers could greatly decrease the chances of failure and discouragew
mont and could corespendingly increase their efﬁ.ciency.é

Thomson relates the results of her study over a perlod of four
years, In the 1930 to 1932 period fifty percent of the first-grade
entrants in the school under study were less than five years and ten
months of age. In the peried from 1932 to 1934 only ten percent were
two months below six years of age chronologically. The second group,
including children who were on the whole above the age of six years,
attacked the reading process with ruch more enthusiasm and success with
the result that fewer difficulties developed which would be classified
as social, emotional, or mental.?

éabel Vogel Morphett and Carleton Washburne, "when Should
Children B;‘gin To Read,® The Elementary School Jowrnal, 311496=503,
March, 193

T3ennie Lloyd Thomson, "Big Cains From Postponed Reading,®
Journa) Of Education, 117:445~46, October, 1934.
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Bigelow likewise points out that the later the entrance of the
pupll to the first grade the better the personal sdjustment to the
entire school program. She studied schaol success and its relationship
to mental age and chronologlcal age at the time of school entrance.

The following conclusions were drawn: If a child i{s below six years
old chronologlically and has a mental age of six years and ten months or
above, he is practically certain to succeed in school, If his mental
age is betmen six years and eight months and eix years and nine mntha;
inclusive, he has a good chance of success, A child chronologically
between six years and six years and four months of age has a good chance
of success 1f his mental age is six years and four months or above, A
child whe is chronslogically bdelow six years and four months of age

and whose mental age is below six years has practically no chance of
success, A child chronologically below six years of age with mental age
batween six years and six years and seven months, or a child chrono-
logically betwsen six years and six years and four monthe of age with ‘
mental age between six years and six years and three months, hclugiu,
has some chance of success if he is sufficiently mature physically,
socially, and emotionally.®

The above is somewhat in contrast to what Harrison says. She
holds that the single factor which most accurately determines readiness
to read is that of mental age. She says chronologieal age has very
1ittle ¢o do with reading readiness except as it is considered in
determining the mental age of the first-grade entrant, It is to a '
slight degree indicative of the amount of experience a c¢hild has had,

8E1izabeth B. Bigelow, "School Progress Of Under-Age Children,"
The Elementary School Journal, 351186~92, November, 1934.
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but in terms of time only, not in quality nor extent. It has been
almost the eole criterion of fitness for entrance to first grade and
the beginning of the reading skills, The result has been failure for
too large a proportion of firstegrade pnpila.’ Harrison says:

In light of these facts, we should no longer consider the
sixth birthday as the open door to reading instruction., We may,
it is true, select soms children for first-grade entrance at that
age or even & 1ittle younger if their mental ages are well in
advance of the normal six~year-old and provided they are well
developed physically, socially, and emotionally. For others we
should postpone first-grade entrance until a time at which they have
sufficient mental maturity to attack thes complex skill of reading;
for some this will be as late as seven years of age,l0

FACTORS OTHER THAN MENTAL AND CHRONOLOGICAIL AGE WHICH ARE
RELATED TO SUCCESS IN READING

A physiolesical aprroach to readins readiness, Betts feels that
the maturation of the physiological processeas is undoudtedly a factor

of paramount importance in success or failure in reading. He s=ays:

Indead, there are yet no adequate or highly reliable tests for
the determination of psychological preparedness generally knowm
as "reading readiness.¥ Maturity of function, as well as freedom
from physiological defects, contributes directly to physiolegiecal
readiness to read, Certain specific maturations after reading
readiness is esxtablished merit ecareful consideration.ll

ALt least two levels of readiness to reasd should bs studied,
The f£irst level is characterised by psychologiecal readiness, On
this level the child can de caused to want to learn to read by a
series of readingereadiness activities, Also, he may be able to
diserinminate between word configurations, HNevertheless, a child
moy be psychologically ready to read and not meet the second lowl,
the physiological requirements, The essentials here are normal

M, Lucile Harrison ding Readiness. (New York: Houghton

idop P« 20,
Upmmentt Albert Bett.s, A Physiological Approach To The Analy=

sis Of Reading Disabilities,” Educstional Research Bulletin, 13:138,
September, 1934,
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visual acuity and binocular co-ordination., Given normal visual
acuity, that 1s, an absence of a pathological condition or a
refractive error, the subject mast have the power to maintsin his
binocular co-ordination during the entire perioed of reading,
Interrelated with these two levels are maturation factors such as
auditory span and visual epan,l2

In a study by Dean visual efficlency in itself did not detere

mine whether a child would sueceed or fall in grade one. He says:

Lack of visual efficiency may be a seriocus drawback to children
in their school work. Nervous instability, restlessness, headaches,
or other results of visual deficiency may seriously hamper school
progress in one way or another, but, according to the present
evidence, such defects, on the whole, do not impair reading
efficiency at the first-grade level %o the extent that prediction

of suecess or failure can be based on the asbsence or the presence
of such defects.l3

Intelligence as s factor in reading success., In a study by

Hawthorme of one hundred and four pupils, of average intelligence, but
with as much as three years retardation in reading, remedial work given
these pupils resulted in the following: There was no corresponding
improvement in intelligence such as would be expected 1f the intell-
1zence tests were dependent to a large extent upon reading abllity.
There was a low correlation between initial retardation and the I, Q.
An insignificant relationship between the I, Q. and the amount of
improvement made in reading during this period of remedial instruction
was found, There was an insignificant relationship between the degree
of initial retardation and the degree of improvement in reading,lh

uIbid. 3 Po 174.

13Charles D. Dean, "Predicting First Grade Reading Achievement,”
The Elementary School Journal, 39:611~12, April, 1939.

1k; . W. Hawthorne, "The Effects Of Improvement In Reading
Ability On Intelligence-Test Scores," Journal Of Educational Psy-
chology, 26141=51, January, 1935.

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.



Y-

Data from a study made by McCullough show that although there
was & relation between intelligence and readingecomprehension scorus,
there was no correlation between intelligence and the amount of gain
in reading comprehension during a ten~week remedial training period.15

Durrell found that the I. Q.'a from the group tests appeared to
vary to a significant degree with the reading accomplishement of groups
examined, Since school success depended to a large extent on reading
ability he comcluded that the presence of reading items in a test will
not necessarily invalidate it as a measure for the prediction of school
success 1f the reading accomplishmeat of the child is relatively conw
stant, Yet he felt that the presence of the large factor of re=ding in
intelligence tests will allow many children to be clagssed as dull who
are really normal or bright but who have poor reading u»b.‘..lit.y..]'6

Durrell says the following in regard to the group intelligence
test:

It follows that the group intelligence test involving a great
number of reading items should not be used as a basis for intell~.
igence or accomplishement tients. It appears to bs a reading
test incorrectly labeled.l?m

The use of intelligence as a criterion for reading readiness is
well described by Petty in the following statement:

Certainly intelligence is a very potent factor in the determine

15constance McCullough, "Relationship Between Intelligence And

Gains In Reading Ability," Journal Of Educational Psychology, 30:688-
92, December, 1939.

16ponald D. Durrell, "The Influence Of Reading Ability On

Intelligence Measures,” Journal Of Eduecational Psychology, 241412-16,
September, 1933,

171vid., p. 416.
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ation of reading readiness, but it iz equally true that the correlat-
jons found are low enough that the importance of other factors mst
be recomnized,l8

The effect of sex on yeading achlevement, The following data.
are taken from a study made by Wilson of 400 pupils in the Horace Mann

School of Teachers College, Columbia University, New York.
| The results are as followst

1., At grade one level the zirls did slightly better than the
boys in reading and letter tests, although they had about the same
mental age as boys, while the boys were somevhat superior in intell-
igence,

2. At grade two level significant differences indicating the
superiority of the girls were apparent in mental, raadin\g; and letter
abilities; but superiority of the girls was greatest in mental abilitles,

3. Ab the third grade level the girls tended somswhat to surpass
the boys in mental abilities, but showed no c¢lear superiority in reading
or letter abilities.1?

Wilson says:t

The conclusion seems to be that neither superior mental adbile

ities slone or in themselves produced superior reading ability, nor
did sex do so, Perhaps the differences varied from grade level to
grade level becauss of msturity factors,

It would seem probable that the reasons for mere rapid progrese
by girls are related to learning interests and dispesitions, rather

18yary Clare Petty, "in Experimental Study Of Certain Factors

Influenecing Reading Readiness,® Journsl Of Educational Psycholopy,
301222‘ March, 1939.

19rank T. Wilson, "Sex Differences In Begimning Reading In A

Progressive School,® Journal Of Educational Research, 32:570-82,
April, 193%.

201p1d., pe STT-78.
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than bty more subtle sex differences, such as mental qualities
characteristic of femininity., Perhaps the interests and disposite
ions of girls making them more favorably inclined to learning, are
in part to be explained by their greater physiologlcal maturity,
which 18 an established simificant difference at the ages of
primary school children.<l
Shields in his study, found that in the younger age groups, up
througzh the group aix years<two months, the norm achievement of the
girls definitely exceeded that of the boys,22
Pauley has the following to say in regard to sex differences
and school entrances
Many children are not ready for the traditional first grade of
publie school when they are chronologically approaching six years
of age., Particularly is this true of boys. Boys usually develop
" in nearly sll respects mors slowly than girls. Much of the rew
search in sex differences indicates that girls should be admitted

at least three or more montha younger than boys; or, better, that
the entering age for boys should be raised three or more months,<3

SIMMARY OF HELATED LITERATURE

elationship of gene c achi ent, ta and

chronolorical are, - The majority of the writers reviewed here suggested
that a mental age of about six and a half years was necessary for school
echlevement in grade one. Gales held that mental age was not neces-
sarily the only criterion that should be used for predicting sucecess
in reading,

There was substantial agreement that ne definlte chronological
age be the only entrance requirement, Other factors such as mental age

2lrvid,, p. 581,
225hields, op. cit., p. 22,

- 23prank R. Pauley, "Sex Differences And Legal School Entrance
Age,” Journal Of Educatlonal Research, 4511~9, September, 1951.
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and readiness should enter in when a eriterion is being set up on

school entrance.

Relationship of reading achievement to mental ape snd to
chronolocical are, Chronological age should not be the only factor

conaldered when predicting reading readiness, although there were
frplications that the eolder child adjusts better to the teaching of
reading, The writers' here reviewed were in substantial agreement that
a mental age of eix and a hslf years should be attained by a pupil
before he or she would be ready for reading instruction,

A _physiologieal avproach to reading readiness, Such physiow

logical factors as visual acuity and binocular co-ordination were con-
sidered to be positively related to success in a reading program.

Intelligrence as a factor in reading suecess, Hawthorne did not
find improvement on intelligence tests dependent on reading while

Durrell felt that group intellingence tests were actuslly reading

tests,
Intelligzence was generally considered a factor in reading success,
though correlations between reading improvement and intelligence were

low,

The effect of sex on reading achievement. Girls did slightly
better than boys in reading during the early elementary grades, That

the girls exceeded the boys because of interests, dispositions, and
their greater physiological maturity at an earlier age was generally
accepted in the studies reviewed,

Pauly recommended that the school entering age for boys be
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ralsed three months or more to help take care of the late maturity
of bvoys,4

2h1yi4,

L
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CHAPTER ITX
FINDINGS
ACHIEVEVENT AND CHRONOIOGICAL AGE

Com sons of achievement scores of students as uped
grade entering ares, The data regarding the scholastic achievement of
257 first grade pl'apils grouped according to school entering age are
glven in Figure 1, page 20,

Thq grade placement acores, as maaured by the Stanford Achieve
ment test, are on the vertlcal axis, These scores have a range of 0,7
to 4.0 for grade one., The horisontal axis includes both the number of
students in sach age group and the age of the entering children. The
ages of the students as of September 1, 1951, vary from five years-
eight months with N equal to seven to six years-~ten monthe with N
equal to five, where N equals the number of pupils in that age group.
The average I. Q. score of sach age group is at the upper extremity of
that group.

The reader will note the combinaltion of a rectangle and a str-
alght line has been used to show the distribution of the Stanford Achievew
ment test scores for each age group. The rectangle and straizht line
should be given the following interpretation: One end of the line to the
other end indlcates the range over which the test scores extended for
each particular age group. The lower straight line shows the distri.
bution of the lower twenty-five percent of the age group. The upper
straight line shows the upper twenty~five percent of the sge group., The

-1
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rectangle indicates the spread of the middle fifty percent of the test
scores °f._ the age group. The short heriszontal line in each rectangle
shows the position eof the median of this fifty percent group., The
median line varies in its position in the rectangle depending on how
scores tend to spread out or conflict,

The top broken line ruming horizontally across the figure is
the median line for the experimental group. The lower broken line
is the mid-score line or norm for all the Misscula first grade pupils
on the test for the school year 1951-52, The lowser horizontal, or
solld line, is the national norm.

The above interpretation which was glven for Figure 1 will also
suffice for Fizures 1 through 15. .

In Figure 1 there are eightean children in the six yeara-ﬁ
seven nonth group with a grade placement range from 0.7 to 4.0. The
unit; 0,7, should be read as a test placement equivalent to the seventh
month of the year preceding the first grade. The unit, 4.0, should
.be read s a test placement equivalent to the bdeginning of grade four.
Another example would be the unit, 1.73; this should be read as the test
placement equivalent to the seventh month of grade one, The lower
twanty~five percent of the puplls had a range from 0.7 to 1,63 and the
upper twenty-five percent had a range of 2.83 to 4.0, The middle
£ifty percent includes the pupils between 1.63 and 2,83 with a median
of 2.40, This group median of 2,40 is just slightly higher than the
experimental group median of 2,38 for grade one,

Data 4n Figure 1 show that first grade pupils in School District
1, ¥issoula, Montana did not differ greatly by age groups in achievement
as measured by the Stanford Achievement Test, However, in the separate
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age groups there was found an achievement spread ranging from one
year-two months to three years-five months. Shields found the same
type of wvariation in his study with an achievement grade placement
range of from one year-one month to one year-eight months,} The
differences within any age group are greater thsn any differences among
groups.,

Hobson found the following 1n a ten year study made from 1933.34
to 1942-43, 1In the Publie Schools, Brookline, Massachusetts, all
children were admitted to grade one after reaching the age of five
years-nine months,

Children as much as nine months below the required chronelogical
age were admitted to examination and given the opportunity to qualify
for trial admission., This group admitted upon satisfactory completion
of the examination was known as the younger or under-sge group.

Tt was shown that the younger sge group admitted by test did
superior acsdemic work compared with other children in their grade,

The average percent of failures of under-age children admitted
by test was 1l.1) for the other children it was 5.9.

Experience showed not only that these selected younger children
were superior to their fellows academically but that they could not be
distinguished physically after they started grade one, Not only did
they have fewer academnic difficulties, but they were less often referred
to school officlals for emt;ional; social, and other personality

lgead L. Shields, "A Study Of Some Factors That Are Related To
Success And Failure In The First Grade Program Of School District 1,

Missoula, Montana" (unpublished Master's thesis, The Montana State
mmr“t"’ m‘soul" 1956)' Pe 18.
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malad justments, 2

The following recommendations were made by Hobson on completion
of his study, That a six~month range of chronological age for testing
of under-age children be used and a mental age of neventy-fpur mr;i;’hs
be a requirement for trial admission into the first grade.’ |

Attentlon should also be called to the asverage I, Q. scores for
each group. It will be noticed that the only average I. Q. scores
above 110 are those for the ags groups five years-eleven months, five
years~ten monthe, five years.nine months, and five years-eigzht months,
None of the groups with a grade entrance age of six years or above had
an average I. Q:. score above 110,

Figure 2, page 24, contains the data for 233 second grade pupils
as grouped by grade entering ege. There were twenty-four fewer students
entering the second grade in September, 1952, than thers were first
graders in September, 1951. The pupils who were retained in grade one
at the end of the 1951.52 school year were not included in Figure 2
for the second grade, The same was true for the subsequent grades,
each year having a slightly smaller number of children than did the
preceding year.

As in Flgure 1, Figure 2 shows that there was no greag difference
in the achievement range of separate age groups in grade two, but again
there was a range of over one year in achlievement for nearly every

separate age group, the exception to thia being the age group of seven

2James R, Hobson, "Mental Age As A Workable Criterion For School
Admission,® The Elementary School Joumnal, 48:312-17, February, 1948.

31p1d., p. 320.
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STANFORD ACHIEVEMENT AVERAGE BATTERY SCORES FOR 233 GRADE
STUDENTS AS GROUPED BY SECOND GRADE ENTERING AGE
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years~ten months which had a grade placement range equivalent to the
sevanth month of grade two to the sixth month of grade three. The rest
of the age groups had a test placement thst lay between the range of
three years for the age group of seven years to a range of one year-
four months for the age group of seven years-one month, The total
grade placemsnt range for grads two was 1.6 to 4.7.

The large achievement spread which was pointed out for grade
one age groups held for grade two. The separate age groups of the
second grade had an achievement spread ranging from zero yesrs-eleven
ronths to three yearswzero months,

Figure 3, page 263 Figure &, page 273 and Figure 5, page 28 ,
show the data for grades three; four, and five in consecutive order,
as was shown in Figure 1 for grade cne and in Figure 2 for grade
two.

No marked differences in achievement by age group occurred,
Each age group had achlevement ranges that spresd from a minimm of
one year-three months to two years-zero months and from & maximm of
four years-seven months to seven years-~four months,

Taoa found that when the Stanford Achimt Test was given
to school children of sge levels eight to ten, nine to eleven, and
ten to twelve there was no signifieant difference in variability
of scholastic function for different ages except when the subjects
consisted of the eight~year-old children. He thought this might
be due to the Stanford Achievement Test being too difficult for eighte
yearwold children, so that the differences among the children could
not be disclosed as well as for the children of other age groups. He
concluded that there were no significant differences in chronological
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age between grades, b

In Figure 1 the 257 grade one puplls had an achievement spread
of 0.7 to 4.0 or a range of three years-five months; in Figure 2 the
233 grade two puplls had a spread of 1.5 to 4.7 or a range of three
years-one monthj the 223 grade three pupils as shown in Figure 3, had
' 1 aproad.of 2.2 to 7.1 or & range of four years-eleven months; in
Figure &, the 217 grade four students had a spread of 2.7 to 7.4 or &
range of four ycaga-nino months; and the 212 pgrode five rmpils; as
shown in Figure 5, had a spread of 3.8 to 11.0 or a range of seven
years~four monthe.

As the pupils in the experimental group moved up through the
grades there was & tendency for the separste age gr-oups; as grouped
by school entering age; to have a greater grade placement range as
measured by the Stanford Achievement tests,

Cornell says the following in relation to her study:

It vas shown that grade placement had very little relation
either to the status of achievement for age or to thronological
agey that children of the same age and the same levs) of
achievement were found at as many as five different grade
levels and that the higher levels of achievement at any age

tendedsto be distributed over a wider range of grades than the
lower,

Compe

a3 grouped by orade enterinz sges, Figures 6, page 303 7, page 31;
8, page 323 9, page 333 and 10, page 34 show a further breakdown of

sons of achie

brei Tsoa, "A Study Of The Relatlonship Between Grade And Age
And Variability," Journal Of Experimental Education, 12:19394, March,
1944

5Ethel L. Cornell, *The Develomment And Application Of Agze

Percentils Norms Of Element School Achievement,” Journ
&” i tal Edveation, 12:225, !-l:x::gh, 1944, ¢ »" dowrnal

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.



‘uoissiwgad 1noypum pauqiyosd uononpolidas Jayung “Jaumo 1ybuAdoo ayy Jo uoissiwiad yum pasonpoldey

Achievement Scores

5.0
b6
k.2
3.8

3.4}

3.0
2.6
2,2
1.8
1ok
1.0

0.6¢

0.2

Average Group I, Q.'s

roup Median
e ssoula Norm

| ’ﬁatioiaal Norm

% = 105 103 100 109 101 109 110 106 108 110 1l 117 130
S ® 108 97 102 104 105 106 107 106 108 111 115 14 116 109
LN B A !

N=3 203 9981209161 912197 6 6 61217 8 L1 8 113123 4 3

6=10 6~9 68 6-7 6-b6 6-5

Female

6=, 6-3 6=2
Chronological Age of Students as September 1, 1951

FIGURE 6

6-1

6-0

5-11 5-10 5-9 5-8

STANFORD ACHIEVEMENT AVERAGE BATTERY SCORES FOR 128 GRADE BOYS AND
129 GRADE GIRLS AS GROUPED BY FIRST GRADE ENTERING AGE

Male

1
0



‘uoissiwiad noyum pauqiyosd uononpoidas Joyung “soumo WBUAdoo ayy jo uoissiuiad yum paonpoiday

Achievement Scores

6.2¢

5.8

Sebi}
5.0t

b6
L.2
3.8
3.4
3.0
2,6
2,2
1.8
1.4

Average Group I, Q.'s

102 --- 105 107 100 109 109 109 110 106 108 113 115 117 130
L 105,108, 99 105, 105 107, 106 , 109 114, 109 . 113, 135, 114, 136 . 109

L

)
)
§—Group Median (3
~——Missoula Norm
ational Norm

'JAVEVNINSNNNIIi

< Bpdlal

N2 103987 9815148 7187 5 6 4 1215812138 103 113 4 3

7-10 7-9 7-8 7-7 7-6 7-5 7-4 7-3 7-2 7-1 7-0 6=11 6-10 6~9 6-8
Chronological Age of Students as September 1, 1952

FIGURE 7

STANFORD ACHIEVEMENT AVERAGE BATTERY SCORES FOR 115 GRADE BOYS AND

118 GRADE GIRLS AS GROUPED BY SECOND GRADE ENTERING AGE
Female Male



‘uoissiwgad 1noypum pauqiyosd uononpolidas Jayung “Jaumo 1ybuAdoo ayy Jo uoissiwiad yum pasonpoldey
Achieverent Scores

Average Group I, Q,'s

102 - 105 107 102 109 109 109 110 106 111 113 lis> 117 130
, 105 108 102 104 106 107 107 111 S 109 114, 117 11 116, 1GS

1 ' . ' ' ) ' L ' 4

8.0
7.6¢
7.2}
6.8}
6.4
6.0}
5.6}
5.2

!

e

Vg

1'4..14, "
LOt—
3.6} -

302 3
.r

2.8
Rob}

2,0
gl=2 103 9778 7187 W7 46 LNIY7 L3703 113 L 3

8-10 8-9 8.8 8.7 8.6 @€-5 8-y 8-3 8.2 8.1 8-0 7-11 7-10 7-9 7-8
Chronological Age of Students as September 1, 1953

L
i

11

-Lroup Median
{issoula Norm
:ational Norm

WL T
}
}

/4
L/

—_
g
I
}_
FA'B i,

|
—LL I
YN EILET

L

FIGURE 8

STANFORD ACHIEVEMENT AVERAGE BATTERY SCORES FOR 108 GRADE BOYS A'.D

Female 115 GRADE GIRLS A3 GROUFED BY THIRD RADE EMNTERING AGE Male



‘uoissiwgad 1noypum pauqiyosd uononpolidas Jayung “Jaumo 1ybuAdoo ayy Jo uoissiwiad yum pasonpoldey

Achievement Scores

8.8¢
8.41

8.0
7.6

7.2 f
6.8}

6.4
6.0

5.61

5e2

h.8E

Lok
4e0

3.6}
3.2 [
2.2}

Average Grou'p I, Q.'s

102 — 105 107 102 109 109 109 110 107 111 113 115 117 130
(105 1Q8 102 104 106 _ 07 107 117 1 110 115 117 | 114 116 | 109
b
' | ’
T
3 N
E‘: -th :
3 L N h N —Group Median
~ < o issoula Norm
bl ? l |T T' TT - E ational Norm
i
N=2 1 0397 787 Wik8 7177 3 6 4 9 W7 10127 103 113 4 3
9-10 9-9 98 97 %6 9-5 9-4 93 92 9-1 90 8-11 8-10 89 8.8
Chronological Age of Students as September 1, 1954
FIGURE 9
STANFORD ACHIEVEMENT AVERAGE BATTERY SCORES FOR 105 GRADE BOYS AND
' Female Male

112 GRADE GIRLS AS GROUPED BY FOURTH GRADE ENTERING AGE

—E’g_



~34~

OV ONIYAILE Favud LId4Id X4 Q@LGOHL SV STHID 3avyy Tl

1% ANY SZOG FaVu0 TOT ¥Od SHECUS AEALLVE HOVEHAY INHIAZIHOV QUOANVIS STEUR

ol PU0Id

Gu6T ‘1 aequegdog st sjlepnyg JO ey TEITSOTOUCIY)
g=6 66 0T-6 T1=6 0=0T T-01 ¢=0T €-0T %-0UT 4-0T 9-0T 4i~0l 80T 6=CT O

v
v ) o v Y

1
€ 7 ETL T 0L 92tol L €T 8 7 9 € L9l L 8WILL L 8 L L 6 € 0 T 2=

sy ®
8°¢

%
.w.q

N

4 No.w
: 1979
" =

n ; {10°4

oy

JANA

L
y
| I

WION TBUCTYEN
UWION mﬁrcmmﬂzﬁws

UBTPO), ITNOIE jrm e

A

1LY L TATAR

UL LLLALL ]

8L

AULLLITLLALJ Y77}

]
CVLLLLITLL LY T A

LTI IT T T30k
—
[
<
C\

— 19°8
0%6
76
8'6
O]
{4°01
Nt

Y

A

67T STU  TIT° Mt ' LTl w01 Z0T 901 MOl <ol o1 SOT
0T LTT STT €TT  TIT 80T OFT ool 601 o0l ool 40l §0T  —= 20T

S, *°I dnoas; asedeny

$3100C JUILWRASTYIY

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.



~35-

ﬂmes 1 through 5§ in the differences in achievement of girls snd
boys, as grouped by grade entering age, for grades cma; tw; three,
four, and five respectively,

There 18 no apparent pattern to the differences of the achieve-
went of the 128 firyt grade boys and 129 first grade girls as shown in
Figure 6. In one sge group, for example that of six years-five months;
the girls had a grade placement range of 1.3 to 3.7 while the boys!
range was 1,6 to 3.0, In the age group six years-three months the boys
had a grade placement range of l.4 to 3.7 and the girlst range was 1.7
to 2.6,

Shields did find, in his atuc’qr; that in the younger age groups;
up through the group 8ix years«two months , the norm achievement of the
glrls definitely exceeded that of the boys,b

The pattern in grade one; Figure 6, of no appreciable difference
in a.f:hi«wmt of boys and girls as msasured by the Stanford Achievement
Test, held in grades two through five as shown in Figures 7 through
10.

One pattern consistently occurred. If the boys in one age group
were higher than the girls in grade placement in grade one, then the ‘
boya of that group tended to kesp shead of the girls through grade five,
The same tendency held for any girls' age group shead in achievement in
grade one, For example: if the beginning age group of six years-five
months 1is followed through the ages of seven years«five mnt.lfxs for
grade two, Figure 73 eight :’ears-ﬁvc‘mnths for grade three, Figure 8%
nine years-five months for grade four, Figure 93 and tem yevars-five

65}11‘1“, 2D Q&og Pe 22,
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months for grade five, Figzuve .w; the reader will note that the boys
exceeded the girls in achisvement in every grade with a larger spread
in relative achievement grade by grade through grade five, And again
1f the girls of one age group were ahead of the boys in school achieve-
ment in grade one and fell bhehind in the next grade; by the time the
children of that age group reached the fifth grade the girls would
‘again be ghead, This was true for nearly every age group presented.
Prescott observed the following:

When begimming first-grade boys and girls are matched aceording
to chronologleal age, the performance of the girls was somewhat
superior to that of the boys, but the mean readiness ecore of the
overage boys was 8lightly higher than that of the overage girls,
The mean readiness score of the underage girls was slightly higher
than the mean score of the undersge boys.

In view of the lack of consistency in superisrity of girls over
boys when chrenolegical age is considered, it is the writert's

opinion that norms by sex would be of little practical value to
the test user,?

Comparlsons of achievement scores for the total Egug.. the zirlet
g;gup.' and the boya! group. The distribution of achievement scores for
the total experimental group, the girls? group, and the boys* group, for
grades one through five, are illustrated as folhv_ra: {1) achievement
scores for grade one are illustrated in Figure 11, page 37j (2) achievem
ment scores for grade twoe are illustrated in Figure 12, page 38? (3)
achievement scores for grade three are illustrated in Flgure 13, page 39;
{4) achievement scores for grade four are illustrated in Figure 14,
page 403 and (5) achievement scores for grade five are illustrated in
Figure 15, page 4l.

Note should be taken of the intervals used for the grade

7George A. Prescott, "Sex Differences In Metropolitan Readiness
Test Results,” Journal Of Educstional Research, 481610, April, 1955.
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Placement scores which are on the vertical axes of Figures 11 through
15. An interval of two-tenths, (0.2), was used in Figures 11 through
14, but in Pigure 15 an interval of fourwtenths, (0.4), was used.

Figures 11 through 15, for grades one through five rospective]y;
help to show the lack of marked girrermees in achievement of the
total group and the girlst group, the total group and the boyst gx-oup;
and the girls! group and the boys' group, as measured by the Stanford
Achievement Tests for each grade.

The extensive range of achievement for each separate grade is
well {1lustrated in the above mentioned figures and the contrast be-
tween the achievement sprea.d for the grades and lack of marked dlfter-
ences for the total group, the girlst group, and the boys' group, for
each of the first five grades, is easily discernsd,

ACHIEVEMENT RELATED TO MENTAL AGE AND CHRONCLOGICAL AGE

Relationship o ade failure to mental are and to chronological
apge., The data regardﬁng grade failure of students in grade one and in
grades one through five as related to mental age are given in Table I,
page 43. The data given in Table I regarding students retained in
grade one are shown graphically in Figure 16, page 44, The data given
in Table I regarding student fallures in grades one through five are
shown graphically in Figure 17, page 45.

As can be seen from the colums headed percent in Table I, there
was a definite tendency for those pupils having low mental ages to
have a larger percent of faillures than those students with a high
mental age. For example, in the percent column under the heading
ngtudents retained in grades one through five" 77.7 percent of the

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.
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papils in the mental age group of 65-66 months were retained somewhere
betwesn grades one and five. Only 1l.1 percent of the pupils in the
mental age group of 85-86 months were retained at one time before
completing the first five grades,

Table I indilcatea that only one pupil with a mental age higher
than eighty-six months was retalned and thls one student was retained
in grade one a3 shown. This might lead to the supposition that other
factors than mental age caused this retention,

Shields found that no grade one pupils in his study with a
mental gge higher than seventy-two months was retained,®

Data of Figures 16 and 17 indicate that as mental age increased
the percent of studenta failed went down for grade one and for grades
one through five,

Hildreth atates that children in the conventional first grade
tend to fall unless they have & mental age of about seventy-six months
at the time of entrance into grade one. Brighter chlldren and those
with a mental age close to seventy-eight mohtha by the opening of school
in September make good progress with the first grade pgogramﬁ

In a study by Gates, of four groups of children, it was found
that mental age 18 not necessarily the only criterion on which te
base success or failure, He states the following:

In the first of the four groups of children, wsll adjusted to

individual differences, a mental age of five years appears to be

sufficient, Of the children equaling or exceeding a mental age
of five years in this group, none appeared to be seriously retarded
and only 7 per cent fell below a reading grade of 1.95, which was

85!1’.91&9, ODe mo. Pa 27

9certrude Hildreth, "Age Standards For First Grade Entrance,®
Childhood Education, 23:24, September, 1946,
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the average reading achievement for pupils in America at Lirge at

the time in the school year that the measurement was made. A

second group was found in which the minimum reading age was

& half-year higher., A third group required a mental age of about

6.0, or one full year higher. In a fourth group, representing

the opposite extreme of the first, children with a mental age of 6.5

fared none too well, snd some of those with mental ages of 7.0 or

above had difficulty, Of the latter, 346 per cent falled to exceed

the national norm, General statements that any given mental age

should be achieved by a pupll before he begins the beginning program

are misleading,10

The data regarding chronological age as related to grade one

fallures and fallures in grades one through five are given in Table II,
page 48, There was very little relationship between either chronological
age and the grade one falilures or chronologlcal age and failures in
gradea one through five,

) Graphlical representation of Table II is given in Figure 18, page
L9, for students retained in grade one and in Figure 19, page 50, for
students retained in grades one through five, The lack of relation-
ship between chronological age and grade failure is easily observed when

one studies these figures,

_ Relationship of experimental group medisns, ef prades one throush
five, to menta) are and to chronolozical ape. Data in Table III, page

51, indicate that the negative relationship of advancing mental age

and grade fallure was also found in the relationship of mental age to
achievement below the grade median, In grade one one~hundred percent of
the students with a mental age of sixty months or lower achieved grade
placement scores below the group median for the first grade. Figure 20,
page 52; shows a picture of the close relationship of mental age and

10Arthur I, Gates, "The Necessary Mental Age For Beginning
Reading," The Elementary School Journal, 37:497-508, 1937,
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achievement for those pupils achieving below the group median in grade

one,

The data in Table IIT show that one-hundred percent of the
students with a mental age of eighty months or lower achisved below the
group median for gerade twoj in grade three sighty~three percent of the
students with a mental age of ninety months or lower and eighty-four
percent of the students with a mental age of one-hundred months or
lower achieved below the group medien for grade three; in grades four
one~-hundred percent of the students with & mental age of one~hundred
months or lower achieved below the group median for grade fourj and in
grade five one-hundred percent of the students with a mental age of
one-hundred and ten months or lower achieved below the group median for
grade five,

Data shown in Table 1IIT for grade two are graphically illustrated
in Figure 21, pagze Sh. Data shown in Table III for grade three are
graphically illustrated in Figure 22, page 55. Data shown in Table IIX
for grade four ars graphically illustrated in Figure 23, page 56. Data
shown in Ta$1¢ Ixr for grade five ares graphically illustrated In
Figure 24, page 57.

These Tigures show that mental age seemed important for schole

astie achievemﬁmt as maamd by the Stanford Achlevementi Tests for
School Distriect 1, Missoula, Montana,

In studying mental age factors as relatcfd to scholastic
achievement for four grades in schools A and B, Tsoa found that the
variability in mental age had a standard deviation increase of ]0.82
to 17.03 for four grades in school A, In school B, there was a
difference of 5.36 points in the standard deviations of the four grades,
He concluded that significant differences existed in mental age
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among grades as related to school achievement.l}

Figures 20 through 24 show the same pattern for the relatione
ship between the grade medians and mental age that Figures 16 and 17
yresented for retention,

Arthur found that by grouping children into mental age groups,
with a minimm age group of five yearsezero months to five years-four
months and a maximm age group of seven years-five months to seven
years-nine months, the reading comprehension scorea of the groups
increased as the mental age increased, The optismum aze group was
found to be that of six years-five months to six years-nine months,
The returns for the effort expended was materlally increased in this
group, It was found that a mental age of six to six and a half years

was In general necessary for first grade schievement 12
Table IV, page 59, gives the corresponding data for chronological

age that Table IIT did for mental age. Table IV indicates that no
close relationship held between chronological age and whether a stud-
ent achieved the grade nedian as measured by the Stanford Achievement
Tests for the first five grades of School District 1. |

The data of Table IV is graphically presented in Figure 25,
page €0, for grade onej in Figure 26, page 61,.£or grade twoj in Fig-
ure 27, page 62, for gra.dn three; in Figure 22, page 63, for grade
fouri and in Pigure 29, page 64, for grade five.

The above five figures show the same lack of relationshlp

u'rﬂo“ LOhe 2_’;&_., Pe 19%.

12crace Arthur, "A Quantitative Study Of The Results Of Grouping

First-Grade Classes According To Mental Age," Jourmal Of Educational
Research, 12:177-79, 1925,
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FIGURE 25

PERCENT DISTRIBUTION OF 257 GRADE ONE STUDENTS BELOW THE
GRADE ONE GROUP MEDIAN, BY CHRONOLOGICAL AGE GROUPS
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FIGURE 26

PERCENT DISTRIBUTION OF 233 GRADE TWO STUDENTS BELOW THE
GRADE TWO GROUP MEDIAN, BY CHRONOIOGICAL AGE GROUPS
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FIGURE 27

PERCENT DISTRIBUTION OF 223 GRADE THREE STUDENTS BELOW THE
GRADE THREE GROUP MEDIAN, BY CHRONOLOGICAL AGE GROUPS
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FIGURE 28

PERCENT DISTRIBUTION OF 217 GRADE FOUR STUDENTS BELOW THE
GRADE FOUR GROUP MEDIAN, BY CHRONOIOGICAL AGE GROUPS
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FIGURE 29

PERCENT DISTRIBUTION OF 212 GRADE FIVE STUDENTS BELOW THE
GRADE FIVE GROUP MEDIAN, BY CHRONOLOGICAL AGE GROUPS
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between chronological age and achievement that existed between chronoe-
logical age and retention in grades cne through five as shown in Figures

18 and 9.
A PARTIAL STATISTICAL TREATMENT
scatter 4 ustrat the correlation between chrono-
ogic ge and school achie t for prade one,
Grade placement scores as measured by
Stanford Achlievement Tests
XM X2 bt B B R KA = I
afa] 2] 2] 1] 8
25 faj 7 afa]arfoas
b1ys Jw jufaz] 4| s L8
2 j6 Jiz 7 ity 3] 3 L4
s 17 jur | s 3 AL
23 Inj9}) e} s} 6 Lk,
4 | A jJl0o ) 4 2] 4] 2 | 2
i 1 f1] 2 211 7
8 f29)59 |ss | ss|anlz | 2 {27
N=257
T dydym100
T fdy= ~100
3 fdy=29
T alp=854
T 142 =635
ra _ N(Taxdy) -~ (T2dx) (Z1dy) - .155

YN sfdZ = (Fra) PN L fay - szdyila
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CR-.%:.&%_.- 2,46

2,46 > 1.96; significant on the .05 level
of confidence,

A acatteg diw ;Qustggting tge co&&tion between mental
g a_;_md echool achievemnt for grade one, A

B T8 AR A e | PR T Aok 8 T 2R et et . il R RS AP, A P A AT e, B VR 8 e ke e by - e APkt ot =1 A et et ettt

L B Grade placement aeores as measured by
; tanford Achi ; Tests '
%“' '0."" Ob‘" o3 02“"?:3-0- o Py 3.8‘
: 10,9 113 D7 12,1 12,5 P.9 13,3 13,7 4,1
I 88 1|
7-11 to |} . |
| 8.3 | 2 2 2 1
17=5 to . 4 1 . .
1™ | 3 XEIR 19
e sl 6fuxjas| 6} s &7
~[58 to 4jr2fj2s f13 ] 9jw}) 27
oy M X
o 1 6=~3 to ; . .
Ep T e A1 11y 11 2 2 L3
510 to |} . .
g 62 | 2 8 | 1A 6 & 1l 35
55 to | =1 1
5| 5.9 | 3 6 2 17
>0t Fa1jli1j1
b7 to |} 1] 2 3
- i
-2 to I 1
Tt W afefolelslsn]lalal 2
N=257
Zdxdyp=68
Zfdy-lblp
TLdx=27
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Z£d2 =793
Ted2 =635
.. N(E aty) = (2 £42)(F #ay)
VINStaZ, - (Sta)d[NEtazy - (Z2a;)7]

h
Q" Viol

cn-_g%%.g..-n.a

11.4>2.58 highly eignificant on the .OL level
of confidence,

3] 2 i:mshi between tha two ri's.

U, G-;l"'ﬁz'v JRP 1
Nl--B Hz-S

Ty~ 5= V‘é's’r'%"s' 257 -

O, D, ™ 0.089
- z2 2.

2.53 "‘""‘? .01 lm1 Qf eﬁnﬂmm-

8.54) 2.58 hence highly significant on .01
level,
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CHAPTER IV
SUMMARY AND RECOMMENDATIONS
SUMMARY

sons achie scores udents as b
grade enterins ages, There was no great difference in the achievement
range of separate age groups for each of the grades one through five,
as measured by Stanford Achievement Tests, but each grade did have a
large range of achlevement spread. This spread in range varied from
a minimam of three years-one month for grade two to a maximm of

seven years-four months for grade five,

Co sons of achievement scores of grade boys and grade girls
as rrouped by grade entering apes, There was no apparent differences
in the achievement of boys and girls in grades one through five in
School Distriet 1, Missoula, Montena, as measured by achievement tests,

One pattern was observed. That was if the’boys or girls of one
age group were higher in achlevement in grade one, then the sex that
was high in grade one would usually be higher when the age group
reached grade five,

sons ach ment scores for the tot up, the 1s?

group, end the boys® group, The figures listed under this heading in
the "treatment of the data" again showed the lack of marked differences

between the achlevement of the total group and girlst group, the total
group and the boys'! group, and the girls' group and the boys! group.

=68~
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The extensive range of achievement for the groups of sach grade was well
11lustrated in this section,

Relationships de fall ment e and to chrono ¢
age. It was found in this study that if a student had a mental age of
85-86 months there was little likelihood that he would fail in grade
one, This was in contrast to what Cates found, He showed that in cer-
tain groups at least thirty-six percent of the students failed who had
a mental age of eighty-four months, page 47,

No apparent relationship was found in this study between
chronological age and pupil .t‘éiluro as measured by the Stanford Achleve-
ment tests glven in District l.

Relationship of rinental medians o des one thro
five to mental ace and to chronologieal asce, A close relstionship

existed between mtal age and udholé#tie achievement of pupils in
grades onelthrm:‘g,h five, If the mental age went down, the percent of
st.udent.a achieving the grade medians went down., IA every gra.de 0N
cept grade t.wb the mental ages of some students went low enough so
that one~-hundred percent of that group achieved below the group median
for the grade., This c¢lose relationship of mental age to achievement
was also rotmd by Tsoa and Arthur, pages 53 and 58, Arthur found a
mental age of six and a half years was necessary for first grade achieve-
ment,

The same lack of relationship that was evident between chrono-
logical ege and student failure was again apparent betwesn chronological
age and achievement of grade medians as measured by the Stanford

Achievenent Tests.
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70
RECCMMZNDATICNS

Most school officials realize that factors other than chronoe
logleal age should be taken into consideration when a criterion is
beingz set up for entrance into school; but these same officlals
generally use chronological age as their main entrance requirement.
This is probably due, at least in part, to f.he difficulties that arise
from setting up a new eriterion.

It is the writerts opinion that further research and practice
should be made in using mental age, in eonjunction with chronological
age, as part of a criterion for setting up requirements on school
entrance,

It 13 up to the superintendents and principals to start the use
of a new criterion for school entrance, Thess ars the men who have
cont.rol;, at least in pa.rt, of the entrance of pupils into school. Only
with thelr help and leadership will a start toward educating the publiec
into realiging that chronological age should not be the only require-
ment for school entrance, _

After the people as a whole realize that changes should be made,
then new laws and recommendations will be put into effect. Changes
usually occur over s period of many years, in some cases &3 many as
twenty or thirty years. In this case it is time for schoo]: officials
and teachers to begin the re-education of the publle so th;y the people
will realize the status of our present school entrance laws are ine
adecquate for the children now entering achool.
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APPENDIX A

Pupils left out of this stndy. Two pupils with complete data
regarding the requirements of inclusion in the study were not included

for the following reasans: They were the only two students who had
been promoted through two grades in one year. They did not represent
a large enough sample to warrant study.

One pupil was retained in two different grades during his
first five years in school, This pupil was not included in the
study for resasons gimilar ts those listed adbove,

-73-
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APPENDIX B

Raw data from which the results of the study were made.
"7 "Chronological " 'Achievement Placement
Student I. Q. Age Grades 1 2 3 4
i 130 5-8 2.9 3.6 5.4 6.0
2 138 5.8 3.5 L.5 S5e5 6.7
3 132 5-8 3.2 3.9 I8 6.8
h 119 58 3.2 3.8 4.0 6.0
5 12 5-8 2.1 2.8 3.1 3.9
6 108 5-8 2,5 2.7 3.5 he7
7 106 5.8 2.6 2.8 4.1 5.1
8 122 5=-9 2.2 34 5.2 6.1
9 104 5-9 1.8 2,9 3.8 3.8
10 - 119 5«9 2.2 3.3 k.l 5.4
1n 114 5=9 24 3.4 4.6 5.9
12 131 5~9 3.0 3.5 5.6 6.4
13 116 59 2.4 3.0 he5 5.0
14 122 S 3.4 3.5 5e2 5.9
15 17 5«9 2.8 3.4 Lol 5.7
16 115 59 3.6 L5 5.9 6.4
17 122 5=9 3.5 3.6 he2 6.0
18 110 59 2.9 3.3 4.9 7.0
19 124 5-9 2.3 2.7 3.7 heo2
20 118 =9 3.4 3.4 hebs L.9
21 107 5-9 2.8 3.2 4.2 4.9
22 117 59 2.0
23 1n7 5-10 2.5 3.7 L2 Se2
136 510 2.6 3.7 45 6.0
25 1\, 5-10 2.5 3.3 3.8 6.0
26 118 5=10 3.2 L7 7.1 73
27 111 5-10 1.7 2.9 3.6 5.3
28 106 5.10 2,2 3.2 he2 48
29 1n7 5-10 1.7 2.9 3.7 4.6
30 116 510 2e3 2.2 2.7 2.8
31 112 510 2.4 3.6 L3 5.0
32 104 5-10 2.0 2.7 3.9 &S
33 125 5-10 3.1 LT L5 5.9
36 105 5-10 Lok
37 11, 5-11 1.7 2,8 3.6 4.0
38 115 5-11 2.5 3.7 309 5.5
39 127 511 2. 3.7 4.8 5.7
41 112 5-11 3.6 3.2 4.0 5.3
L2 108 5«11 2,7 3.2 3.9 4e9
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8.7
75
7.6
6.9
Le6

6.1
8.1
Se.1
7.3
7.0

6.2
6.5
6.3
9.0
7.8
7.5
5.5
7.3
6.9

6.4
6.5
6.9
11.0
6.5
6.1
503
3.8
5¢3
5.7
8.2
he2
5.9

5.9
6.8
7.9
7.6

6.3



Student

43
Ly
L5
46
47
L8
L9
30
51
52
53
54
55
56
57
58
59
60
81
62
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I. Q.

102
112
122
15
111
116
124
114
125
122
110
119
103
104
101

7h
113
107
104
132
101
107
111
123
107
120
117
113
113
109
117
111
118
103
109

93
102

97
17
103
116
121

95
115

99

99
126
104
101
110

Chronological

Age

5-11
5-11
511
511
5-11
511
511
511
511
.11
5-11
511
511
511
5-11
5-11

384

6-0
6-0

AANSSSSSSSS S S S SN

~75-

Achlievement FPlacement

Crades 1

1.9
3.k
2.9
2.5
2.0
3.3
2.4
3.2
3.7
2.4
2,0
3.2
2.4
1.3
1.7
1.0
3.4
2.5
1.9
3.5
2,8
242
1.9
3.3
2.0
2.6
2.7
2,6
3.2
2.4
2,0
2,2
2.6
1.9
2.1
1.5
1.8
2.

1.9
2.0
2.4
2.9
2.3
2.7
1.9
1.9
2.1
2.9
2.3
2,1

2

2.7
3.8
3ebs
3.7
2.7
3.6
3.6
he2
4.7
3.2
2,7
4.7
2,2
2.1
2;3

3.7
3.1
2.7
3.2
3.2
33
3.2
hob
2.9
3.1
2.6
3h
34
3.2
3.7
3.8
3.6
2.4
2.1
1.6

3.0
2.8
2.9
3.5
2.9
33
2.2
3.0
3.4
3.2
2,7
2.8

3

34
5.0
5.7
5.1
2,9
4.0
4.9
é.1
5.9
o2
3.4
L.6
2,7
2.3

hob
k.3
3.6
4.3
he2
3.1
3.8
5.8
3.7
L6
3.3
5.9
he5
3.6
9§
he5

Lok
2.2

3.5
3.9
4,0
bob
3.6
4e3
2.9
3.3
5.0
L.2
3.5
3.2

&

6.6

VI PO

L ]

5.4

ko6
S5.4
5.6
5.2
Loy
5.3
3.6

6.7
5.1
4.8
Le3

Le9
6.7
8.4
7.0
5e2
5.9
8,6
8.6
9.3
6.5
hely
7.9

6.3
5.8
5.3
6,2
6.1

6.8
9.1
Sebs
6.7
563
8.7
7.6
5.3
Te2
7.0
6.7

Sk
5.7
6.3
5.7
4.3
6.8
he9
Le9
7.7
6.2
5.7
5.2



Student

993
9%
95

136

1,40
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I. Q.
105

Chronological

76

Achievemen® FPlacement

Grades 1

3.1
3.1
2.5
2.0
2.3
2.5
2,6
2.1
1.7
1.9
2,3
1.8
2;1
2.0
1.8
1.4
1.6
2.1
2.3
3.1
1.8
2k
2,1
2.3
242
2.0
2.6
3.7
2.2
3.0
1.4
1.9
2.4
1.5
2,1
1.8
2‘7
1.5
1.4
2,0
1‘8
1.7
2.9
2.6
2.4
2.6
2.3
1.9
3.1
2.6

2

33
3.5
3.1
2.9
2,8
3l
2.5
3.0
o2
2,6
2,3
2.1
342
2.6
2.7

3.0
ho2
b2
3.2
2,8
3.1
2,3
3.2
3.2
3.8
L.7T
2.9
3.9
35
2ah
3.9
2.7
3.4
3.1
3.9

20
2.2

- .

3.1
3.0
3.2
3.2
2,8
3.4
3.6

3

3.0
3.8
3.6
4.2
3.7
heol
3.6
3.9
5¢3
3.6
2,8
2.5
3.1
3.0

3.6
5.5
5.4
3.7
3.7
4.0
3.0
3.3
k.6
45
6.1
he3
4.8
bhe2
3.8
4.8
3.8
3.9
4.3
4.6

.37

b7
3.9
3.8
b3
3.6
3.5
5.1
5.2

4

5.3
5.5
5.7
5.0
be9
6.5
heds
.3
5.8
3.7
2,7

L7

4.8

6.8

-4
”y

5.0
5.0
5.5
L6
Lok
6.0
6.3

55
6.2
7.6
6.4
6.3
7.7
5.3
5.1
g.1

5¢5
Tl
8.2
he9
he?
7.6
5.2
5.7
6.5
6.9
T2
5.8
8.1
5«5
6.4
6.7
5.4
Le9
6.1
8.0

5.8
5.4
6.3
55
b7
7.6
2.6



Student

143
44
145
146
147
43
149
150
151
152
153
154
155
156
157
153
159
160
161
162
163
164
165
166
167
168
169
170
171
172
173
174
175
176
177
178
179
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I. Q.

15
108
a7
120
105
9L
97
119
104
102
130
108
109
103
117
89
92
91
gL
&9
75
83

Chronalogical

Age

77

Achisvement Placement

Grades 1

245
2,0
1.4
2.6
2.2
2.4
2.8
2.8
2.0
2.7
3.7
2.6
35
3ol
2.6
2.1
1.8
1.8
1,3
1.5
1.2
1.6
2.1
2.0
2.8
2ely
2.5
2.4
2.5
2,0
2.4
3.0
2.7
2.6
2.6
1.9
1.6
1.7
2.9
3.7
3.4
3b
2.2
1.9
1.9
1.3
1.8
2.1
3.4
2.6

2

3
2,5
3.2
hel
2,5
3.1
3k
3.1
2,9
2,9
L7
3.9
Lol
3¢5
3.2
2.5
2.2

2.7

3.2
2.9
hed
3.3
2.9
3.2
3.6

2.6
2.7
2.9
2.9
3.2
Le2
bob
3.8
Le2
2.6
2.9
3.1
2.7
2.9
3.9

.6

3

4£e9
3.7
3.2
Se2
3.1
L3
3.6
Se1
2.8
L7
5e3
hel
5.6
Le2
ba3
2.7

3.9
5.6
4.0
3.7
540
3.6
L3
4.0
Ser
Sebs
35
Se3
3.8
3.7
heS
5.3
5.8
he2
6.7
3.6
2,5
4.0

3.3
3.9
5.1
3.8

4

5¢5
L7
he3
5.9
L0
5.0
5.0
545
4ol
5.3
Tebe
4.9
6.4
53
5.4
3.4

Lok
Le9
Sebs
57
beb
5.2
be9
6.3
6.9
5.0
55
he2
L5
5.5

6.6
5¢3
6.8
4.0
LoQ
5.2

L.l
Sek
5.8
5.0

6.5
6.1
5¢3
7.0
5.8
6.7
5.5
6.5
hely
6.3
8.4
7.2
8,0
6.0
6.0

4.8
7.6
3.7
6.5
2.3
6.0
6.2
5.7
8.0
6.7
5.7
6.3
5.1
6.1
6.2
75
8.5
8.4
8.6
4.9
5.0
5.7

L8
6.3
6.8
5.2



Student

193
194
195
196
177
19
199
200
201
202
203
204
205
206
207
203
209
210
211
212
213
214
215
216
217
213
219
220
221
222
223
224
225
226
227
223
229
230
231
232
233
23%
235
236
237
233
239
240
241
242
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1. Q.

116
107
29
105
115
29
105
04,
104
103
109
120
108
1G5
107
101
1056
82
8l
100
71
F?
122
109
105
107
1046
106
as
101
103
106
10,
08
123

Chronologzical

Ape

6-6
é-6
6-6
6-6
6-6
6-6
6-6
6-6
66
6-6
65
-6
b6
6-6
6-6

Ko7

Achleveaesnt Placarent

Grades 1

3
.O
ol
23
2.6
1.
2.2

L W

NN

L ]
S

.

MZ\}MPNNQ

[

1'\)

.
(OVURVESRUE Kol ]

3.1

2.3
2.7

2

3.7
3.3
3.7
3.6
3.7
3.0
3.2
3.9

3

5.0
5.1
5e3
Le5
fiols
3.1
345
5.6
4.3
5.2
L,0
L.k
4.8
53
[&QB
hels
3.2

3.1
Le9
hed
542
heS
5«2
4,0
3.8
4.0
3.1
Le3
3.0
37
bals
3.3

33

. ka3

5.5
L7
5.0
Lol
ka5
4ed
3.9
L.3
5.2

L

L]

»

A~ O
. ®

T

&

L

[]

[}

[ Y
E BRIV A AR B OB B

umcso\c\}n\n-qm oLl

6.0
546
645
Seby
59
Seks
hely
Se.1
La7
5.5
Lol
L.l
6.6
3.7

Lol
6.3
7.1
5.9
6.0
6.2
5.6
57
53
b7
6.6

75
7.0
T3
8.4
6.8
S
5.5
8.5
T3
7.0
6.4
7.3
73
8.4
7%
7.3

4e9
9.2
7.6

6.2
6.9
5«9

5.0
5.8
7.3
5.2
5.1
9.0
hab

5.0
6.5
%.1
7.1
7.8
7.3
7.3
73
6.7
5.2
8.0



Student I, Q.

243
244,
245
246

247
243
249
250
251
252
253
254
255
256
257

95
97
o2
112

Chronological

Age
6-8

6-8

~T70

Achievement Placement

Crades 1

1.9
2.8
2.5
3.0
2.3
1.7
1.2
2.8
3.6
245
2*5
3.0

2.7

1.5

1.2

2

2.9
3.2
3.6

3

4.2
35
5.0
Le3
he3

5.0
5.6
3.8
4.0
4.8

33

4

6.3
5.6
5.7
Seks
4.8

6.4
73
L5
L.8
6.3
hel

The c¢hronological ages as shoun abeve are the students zges as

of September, 1951,

scores and the chronological agea of the rtudentz, The following
formla was used in deriving the mental ages: MA = IQ é CA
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The mental ages uszed in the study vere derived from the I. Q.
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