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I ' 

As a junior high school counselor studies the 

elementary record cards, prior to the entry of the 

students, some of the questions and problems with which 

he is frequently confronted are: 

1. Do these records indicate that the students are 

achieving within the range of their ability? How 

can tais be determined? 

2. Who are the superior students? 

3. How can these superior students be challenged? 

4. Will the students who are achieving at a high 

level in the sixth grade continue to do so as they 

progress through school? 

5. Is the measure of intelligence or past achievement 

more important in the classification of students 

for instructional groups? 

In an effort to find the answers to some of these 

questions the stanine stability of the test scores of 200 

students was followed over a five-year period to determine 

how many of the students were accomplishing their potential 

as suggested by the sixth-grade records. 

Purpose of the study.-- It was the purpose of this 

study to consider the use of national stanines as a 

methodology by which (1) any teacher with a limited 

knowledge of statistics could identify the potentially 

superior high school student before he reached junior 



high school; (2) the students working above or below their 

ability could be easily recognized; (3) the records of stu­

dents enrolled in the Providence Public Schools could be 

compared with those of students of comparable age and grade 

from other schools throughout the country . 

Justification of the study. -- The potential of a 

superior student is often wasted because there is little 

challenge . Therefore , this type of student needs to be 

identified early and given an adequate school program in 

order to make effective use of his potential . Two important 

factors in the determination of a student's potential are 

mental ability and achievement as measured by high-quality y 
standardized tests . However, the administration of such 

tests is only one step in this process . 

In the identification of potentially superior students 

it is necessary to know not only how the student compares 

with others in his own local school system, but also how 

he ranks with students of the same age and grade throughout 

the country. Frequently intelligence tests are interpreted 

by scores only, with little or no knowledge on the part of 

the interpreter of the method by which these scores were 

obtained, or of what they actually signify. An I. Q. of 100 

on one standard test will generally mean the same thing as 

1/John L. Holmes, Guidance Testing and the Identification 
of Pupil Characteristics, Educational Bulletin Number 21, 
California Test Bureau, Monterey, California, pp. 2-3 . 
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4 
100 on another test if similar standardization samples have 

been used. However, a score of 120 on one test may be at 

the 80th percentile and at the 90th percentile on another . 
y 

It may also mean different things at different ages. Teach-

ers often interpret scores on achievement tests by grade 

equivalents only, completely overlooking the fact that a 

student may be one whole year ahead of his grade equivalent 

and yet be working below his ability . 

These inconsistencies point up the need for a simple 

and reliable method of comput i ng comparable measures by which 

the average teacher with littl e or no statistical training may 

evaluate the results of abi l ity and achievement tests in terms 

of a student's potential . 

Scope of the study . -- This study dealt with an 

analysis of repeated measurements of the same group of 

two hundred children during a span of five school years . 

Of this group one - half participated in a planned enriched 

program in junior high school , while the other half, who 

were of comparable age and ability, were given the regular 

course of study. Although it was not within the scope of 

this study to differentiate between the two groups, their 

1/H. s . Conrad, "Comparable Heasures", pp . 279-282, 
EncycloEedia of Educational Research, w. s . Monroe, Editor, 
the Macmillan Company, New Yor k, 1950. 





y y 
Tests, Stanford Achievement Tests, Cooperative Tests, w 

6 
y 

and the Iowa Tests of Educational Development. The first 

four represented all standardized tests taken by the entire 

group of students in grades six, seven, nine, and ten. One 

hundred twenty-one students took the Iowa Tests of Education-

al Development in grade eleven. 

In order that the findings of this study might be of 

practical value to the city of Providence, all tests used, 

with the exception of the Iowa Tests of Educational Develop-

ment, were those which are administered at regular intervals 

to all students in the public schools of Providence. The 

Iowa Tests of Educational Development were included as 

additional criteria of high-school achievement at the 

eleventh-grade level. 

1/Richard D. Allen, et al., Metropolitan Achievement Tests, 
19 Edition Intermediate Batter -Partial, World Book 
Company, ew York. 

g/Truman Kelley, et al., Stanford Achievement Test, Advanced 
Battery-Partial, World Book Company, New York, 1953. 

l/Educational Testing Service, Cooperative Tests, Princeton, 
New Jersey, 1951. 

WE. F. Lindquist, The Iowa Tests of Educational Development, 
Science Research Associates, Inc., Chicago, 1952. 







3. Summary 

This was a study to analyze the stability of national 

stanine scores on many different tests of both academic 

aptitude and achievement during a five-year period. The 

purposes were (1) to consider the reliability of using 

national stanine scores as comparable measures, (2) to 

evaluate the use of national stanine scores as possible 

criteria in the identification of the potentially superior 

high school student, and (3) to compare the records of 

students in the Providence schools with those of students 

of comparable age and grade throughout the country. 

The measurements used consisted of scores on various 

standardized tests which were administered to the same 

group of two hundred students as they progressed from grade 

six to grade ten. One hundred twenty-one students were 

tested in the eleventh grade . 

9 



CHAPTER II 

REVIEW OF RELATED LITERATURE 

In his discussion on the broad purposes of educational y 
and psychological testing Flanagan says in part: 

"In a society such as ours where assisting the 
individual to attain the optimal development of his 
potentialities is one of the fundamental goals of the 
group, it becomes of extreme importance to supply the 
individual with all possible knowledge concerning 
himself, his knowledge, his skills, his abilities as 
compared with those of others, and his special areas 
of strength and wealmess." 

Another factor which might well have been included in 

the preceding paragraph under "all possible knowledge 

concerning himselfn is his achievement as compared with his 
y 

ability to achieve, for as Eckerson says , "Whether a pupil's 

achievement score is high or low has little significance 

without informat ion about his school ability." 

The task of supplying the student with knowledge of his 

achievement may be accomplished through the use of high-
l/ 

quality achievement tests which, according to Ebel, " •••• pro-

1/John C. Flanagan, 11Units, Scores, and Norms," Chapter 17, 
Educational Measurement, E. F. Lindquist, Editor, American 
Council on Education, Washington, D. c., 1951, p. 761 . 

2/Louise o. Eckerson, "Testing and Counseling", School Life, 
Tseptember, 1960), Volume 43:30 . 

2/Robert L. Ebel, Using Tests for Evaluation, Test Service 
Notebook, Number 1$, Division of Test Research and Service, 
World Book Company, New York . 

-10-
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duce precise and relevant evidence on the degree of achieve­

ment of specified educational goals . " However, the task of 

supplying knowledge of achievement in terms of the student's 

ability to achieve is a much more complex procedure . As 
11 

Prescott states : 

"The search for an acceptable method of comparing 
capacity to achieve with actual achievement has contin­
ued unrelentlessly from the time of the original 
accomplishment quotients of Franzen and Monroe and 
Buckingham. The fact tha t no less than nine different 
proposals applicable to the school grade level have been 
advanced is testimony to the need for such a technique 
and the complexity of the problem . " 

2/ 
In his chapter on research Prescott - describes and 

evaluates in detail the many capacity-achievement methods 

which have been proposed and used since the beginning of the 

testing movement . He concludes with the following statements: 

11Many • ••• revisions of the accomplishment quotient 
have been attempted • • •• but because of the complexity of 
the whole problem, none has been entirely satisfactory . 
Indeed the problems in making such comparisons are so 
many and so serious that it is doubtful whether anx 
method that may be devised can ever be completely 
satisfactory . " 

Before any method of comparing capacity with achievement 

can be considered it is first necessary to (1) understand the 

significance of the different types of scores and norms which 

are used in reporting resul ts of educational and psychological 

tests, and (2) evaluate these scores and norms in terms of 

requirements for comparability . 

1/George A. Prescott, The Development of An Improved Method 
of Making Capacity-Achievement Comparisons, Unpublished 
Doctoral Dissertation, Boston University, 1950, p . 38 . 

Y,Ibid . , p . 39 . 
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For these reasons a brief review of the various ways in 

which test scores are expressed has been included in this 

chapter . A more detailed description of the stanine system 

has been given because of its importance in this study . 

1 . Ways of Expressing Test Scores 

Test scores are meaningful and valuable to the extent 

that they can be interpreted in terms of capacities, abilities, y 
and accomplishments of educa t i onal significance. 

Essentially, psychological test norms represent the test 

performance of the standardization sample, and provide basic 

reference points for the comparison of an individual's raw 

score on a test with that of the average performance of the 

standardization group . 

In order to determine more precisely the individual's 

exact position with reference to the standardization sample, 

the raw score is expressed as a transformed score . These 

transformed scores serve two purposes: (1) they indicate an 

individual's relative standing in the normative sample and 

thus permit an evaluation of his performance in reference to 

other persons, and (2) they provide comparable measures which 

make possible a direct comparison of the individual's perform­

ance on different tests . 

Since transformed scores can be expressed in the same 

units and referred to the same or to closely similar normative 

1/John c. Flanagan, op . cit . , p . 695 . 





equivalents are not entirely satisfactory values in which 
to express the achievement status of individual pupils in 
various areas, most notably in the case of pupils whose 
achievement differs markedly from the average or normal 
achievement. Units in the grade equivalent scale are not 
equal: six months of grade equivalent at one part of the 
scale may represent quite a different amount of achieve­
ment from six months at another part of the scale. Grade 
equivalents also are necessarily of unequal variability 
from subject to subject, which may lead to erroneous 
inferences concerning pupils' strengths and weaknesses. 
Experience has shown, too, that grade equivalents are 
subject to certain types of misinterpretation by parents 
and even by teachers with respect to appropriate pupil 
classification or grading. Despite these limitations 
grade equivalents have a very useful role to play in the 
interpretation of Metropolitan results, particularly in 
the interpretation of average results for classes, schools, 
or school systems. They facilitate the comparison of 
results for pupils in successive grade's and indicate 
more directly than stanines or percentile ranks the 
amount of growth taking place in the various subjects." 

Age equivalents.-- The age equivalent is similar to the 

grade equivalent, the difference being that age is substituted 

for grade as the basis for grouping the scores. Age norms 

are useful for the analysis of the performance of the individ­

ual in comparison with students of his own age regardless of 

grade placement. Their most extensive use is in the comparison 

of performance in a subject-matter area with the age values 
. 1/ 

such as chronological age and mental age.-

Modal-age grade norms . -- Some of the disadvantages of age 

and grade equivalents are partially overcome by the use of 

another type of norm based on the scores of only those students 

in a grade who are typical with respect to age. This norm 

eliminates accelerated or retarded children who are below or 

1/John c. Flanagan, op. cit . , p. 715. 



15 

above age for their grade, and has the effect of producing 

a more precisely defined group with which comparisons can be 

made . It also tends to set a higher standard of work. 

Percentiles . -- Percentile scores are expressed in terms 

of persons in the standardization sample who fall below a 

given raw score . The percentile score provides a direct 

statement of the individual ' s relative position in the stand­

ardization sample. Percentile scores may be reported with 

reference to the total standardization sample, or they may be 

given separately for subgroups within the total sample. For 

example, percentile ranks are often reported in terms of age 

groups, grade groups, modal-age grade groups, and various 

other types . 

Percentile scores are easy to compute and can be readily 

understood, even by relatively untrained people. They can be 

used equally well with children and adults, and are suitable 

for any type of test, whether it measures aptitude or person­

ality variables . 

The chief disadvantage of percentile scores is in the 

marked unequality of their units, especially at the extremes 

of the distributions . Under most conditions, percentile 

scores will give a correct picture of each individual's rank, 

or relative position, in the normative sample, but not of the 

amount of difference between his score and that of another 

person. For this reason, percentiles are not well suited to 



y 
computation of statistical measures. 

Standard scores.-- Another type of transformed score 

which is being used by current test makers is the standard 

score. This type of transformation will provide any desired 

mean and standard deviation for the derived scores by adding 

16 

or subtracting a constant value to or from all raw scores and 

multiplying the result by another constant. In this type of 

transformation all differences between individuals retain 

their same relative values. Standard scores use a pair of 

constants which result in a mean of zero and a standard devi-

ation of one for the group used as a standard. Variations of 

this technique use mean values such as 50, 100, or 500, with 

standard deviations of 10, 20, and 100 respectively. These 

types of scores simplify interpretation and inc rease compara­

bility. However, standard scores of this type are comparable 

only when found from di stributions which have approximately the 

same form. If the raw-score scale is distorted, the standard y 
scores will have the same defect. 

In order to achieve comparability of scores from dissim-

ilarly shaped curves, nonlinear transformations may be used to 

fit the scores to any specified type of distribution curve. 

Normalized standard scores are standard scores in a distribution 

1/Anne Anastasi, op. cit., pp. 77-79. 

g/John c. Flanagan, op. cit., pp. 722-723. 







the curve submerged with the other 3 per cent, as there is 

probably a full unit's discrimination between the end 1 per 
11 

cent and the next 3 per cent . Flanagan describes stanine 

scores as , " •••• in general •••• too coarse to preserve all of 

the information contained in the raw scores on educational 

achievement tests . " 

Some of the disadvantages of stanine scores may be 

minimized in the following ways: 

1. Both percentile ranks and stanine scores may be 

recorded as was done in this study . 

2. An 11-point scale which separates stanines 1 and 9 

into two equal parts of 1 per cent and 3 per cent 

respectively may be used . 

3. Where accuracy of measurement justifies greater 

refinement of units for a specific purpose, each y 
unit may be divided into three equal parts . 

2 . Stanine Studies 

19 

Although no study on the use of national stanines could 

be located in the research, several studies were found which 

involved the use of local stanines . 
'J./ 

Corcoran's s t udy, which was the only longitudinal one 

1/"Units, Scores, and Norms" , op.cit . , p . 747. 

_Y.Ibid . 

3/John E. Corcoran, A Longitudinal Study to Determine 
Stanine Stability of a Group's Test-Score Performance 
Elementary School , Unpublished Doctoral Dissertation, 
University School of Education, 1958 . 

the 
in the 
Boston 
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found in the literature, was an analysis of the ability and 

achievement test results of the same 336 elementary school 

children over a seven-year period. He converted all test 

scores of students in one school system into local stanines 

through the use of Otis Normal Percentile Charts and then 

studied the seven-year stanine stability of the 336 students 

who constituted the"staying population". His data included 

the test scores on three different ability tests, Pintner 

General Ability Test, Kuhlmann-Anderson Intelligence Tests, 

and the SRA Primary Mental Abilities Test; and the yearly 

scores on .the sub-tests of the Metropolitan Achievement Tests­

Partial Battery from grades two through eight inclusive. His 

purposes were to determine the stanine stability of the group's 

performance in ability, achievement as related to ability, 

and achievement as related to previous achievement. 

His findings indicated that the peak of mental stability 

was reached somewhere at or near the fifth grade, and that 

there was a substantial degree of stability at all levels 

tested. When ability was compared with achievement, vocab­

ulary showed the most even pattern at all grade levels. 

Reading showed the highest stability (88 per cent) in grade 

five, with stabilities of 80 and 81 per cent at grades two 

and eight respectively. The significant deviations in read­

ing were more positive than negative. The lowest average 

stability, 74 per cent, was found in grade two, and the high-
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pupils who were achieving above, below, or at maximum cap­

acity according to the stanine scale . The ability test used 

was the Kuhlmann-Anderson Intelligence Tests, and the 

achievement measures were the sub- tests of the Stanford 

Achievement Test -Partial Battery. All ability and achieve­

ment test scores were converted into stanines through the use 

of Otis Normal Percentile Charts . The ability stanine was 

then compared with the achievement stanine with the following 

results: 

1 . Reading and word meaning showed the greatest 

consistency with stabilities of 94. 2 and 90 .9 per 

cent respectively. 

2. Arithmetic computation indicated the lowest stabil­

ity, 79 .3 per cent , with more pupils scoring above 

and below ability than in any other area. 

In conclusion Brown states that long term records indicate 

adherence to a given stanine for both intelligence and 

achievement . 

3. Reports on Applications of Stanines 

Within the past few years several school systems have 

been experimenting with the various ways in which stanines 

may be used. Some of these reports which are not particularly 

applicable to this study but may prove useful to the reader 

who is interested in further information regarding specific 





r 
) 

I I 

understood record of the child's performance in the 
various subtests, which, at the school's discretion, 
may be presented to parents. MAT stanine scores have 
been well received by parent groups, because they show 
where a child stands in relation to other children in 
his class, illuminate his strengths and weaknesses, and 
thus broaden the usefulness of test information." 

As pointed out in the above evaluation, there are many 

advantages to be derived in the use of the stanine method of 

reporting test scores. If the practical application of this 

new technique proves as effective as the test authors pre-

diet the next decade may find many more test makers including 

stanines as a form of interpretative score. 

\. 







At the end of two years 76 students enrolled in 

Classical High School for ninth-grade work, while the 

other 124 remained in junior high school for one more 
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year, and then enrolled in Hope High School, a comprehensive 

high school. 

2. Methodology 

Because of the large number of scores used in the 

study, it was decided to convert all scores into stanines. 

No reference to national stanine conversion was located 

in the research, as all previous studies on stanine in-

volved the use of local percentiles. However, because 

the majority of this group were above average in both 

ability and achievement, it was considered important to 

know how they ranked with students of comparable age and 

grade throughout the country. For this reason national 

modal percentile norms were converted into national stanines. 

In spite of the fact that the standardization groups of the 

various tests may not have been identical, it was assumed 

that the Providence students were sufficiently cosmopolitan 
1:.1 

to allow for varying samples. 

3. Source of the Data 

The data used in this study were procured from the 

1/An additional factor was the participation of local schools 
in the standardization of several of the tests used. 
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results of intelligence and achievement tests given in 

the Providence schools during a six-year period. The 

series of tests began when the students were in the second 

month of the sixth grade, and included the successive years 

through the second month of the junior year in high school. 

Intelligence measures.-- Two measures of intelligence 

or academic aptitude were given during the span of this 

study: 

1. Grade Six, October, 1953, California Short-Form 

Test of Mental Maturity, Elementary Grades 4-8, 
y 

1950 S-Form 

2. Grade Nine, October, 1956, Otis Quick-Scoring 
y 

Mental Ability Test, Beta Test-Form E 

Achievement measures.-- The achievement measures used 

in grades six to nine were The Metropolitan Achievement 
J./ . 1Y' 

Tests and The Stanford Achievement Tests. The tests 

given, date of administration, and grade were as follows: 

1. Grade Six, October, 1953, Metropolitan Achievement 

Tests, Intermediate Battery-Partial Form 

2. Grade Seven, October, 1954, Stanford Achievement 

1/E. T. Sullivan, op. cit. 

g/Arthur s. Otis, op. cit. 

l/Richard D. Allen, op. cit. 

l:v'Truman Kelley, op. cit. 
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Tests, Advanced Battery-Partial Form L 

3. Grade Nine, October, 1956, Stanford Achievement 

Tests, Advanced Battery-Partial Form J 

From the second half of the ninth grade through the 

tenth, the measurements of achievement consisted of a 
11 

series of Cooperative Tests: 

1. Grade Nine, May, 1957 

Elementary Latin Test, Form Q 

Elementary French Test, Form Q 

Elementary Algebra Test, Form Z 

2. Grade Ten, October, 1957 

English Test Al, Mechanics of Expression, 

Form Z 

English Test Cl, Reading Comprehension, 

Form T 

3. Grade Ten, May, 1958 

yop. cit. 

English Test Bl, Effectiveness of Expression, 

Form T 

Algebra, Intermediate, Form Z 

French, Elementary, Form R 

Latin, Advanced, Form R 

Biology, Form Y 

Modern European History, Form x. 
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