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Interpreting Achievement Profiles-

Eric F. Gardner

ABOUT THIS HEPORY

in the press of dealing with great quantities of
information about large numbers of students, there
is a na~iral inclination tc seek ways to simplify and
sumrarize. The test profile is valuable for this
purpose because it can capture the essence of im-
portant relationships and present them in a manner
which is immediately apparent. in that sense the
profile has heuristic value which enhances under-
standing of scaled test scores.

Dr. Gardner emphasizes these virtues of the pro
tile - particularly as they apply to achievement
tests. He takes special care, however, to warn
against corollary dangers in using profiles. Tnese
stem mainly from oversimplitying and oveririter-
preting information which is presented in distillec,
visual form. As this report makes clear, test scores
still have the same measurement ~haracteristics and
liraitations regardless ol the mode of presentation.
This article enumerates specific cautions as veell as
uselul advice on the use of profiles.

The author is highly qualified to write on the
suhject. 1n his years as Professor and Chairman ot
the Psycholngy Uepartment at Syracuse University,
Dr. Gardner has been recognized as a nztional
authority on measurement in education. As a
co-author of the well-known Stanford Achieve-
ment Test, he has had unique evp~-ience in foster-
ing good rneasurement practice. This report con-
tinues the author’s tradition of putting that
experience to good use.

|

Uses and Warnings

ERIC F. GARDNER

The old Chinese saying that @ picture is worth
one thousand words is especially applicable to test
profiles. Profiles are zonvenient ways of showing
test scores; they are graphic devices enabling us to
see the over-all performance of an individual or
group of individuals at a glance. They nrovide an
excellent means for gaining a comprehensive pic-
ture of a person’s or class’ strengths and weak-
nes-es. Profiles can be very helpful provided we use
suitable caution in their interpretation. In one
sense, a profile is like a good map whic., reflects
features existing in reality, however, the eppear-
ance of such features on the profile does not
guarantée their feality. An important point to
remember js that although many of us find it
surprisingly easy to believe that a score must be
accurate if we have seen it on a test profile, iis
appearance on the profile does not make the score
any more or less accurzte or valid.

In general, profiles are used when we wish to
show two or more scores for the same person or
two or more scores for groups of people. We may
be interested in seis of scores obtzined at the same
time or scts of scores ob.ained at fixed intervals
such as thore of a student on . group of tests taken
in tuccessive gr=des.

Profiles show the tests along one axis of the
graph and the score vlues along the other axis.
Profile forms may show ccore values along the
vertical axis or along the horizontal; there is no
particular reason for p.eferring the one over the
other so far as ease of reading is concerned. f, for
example, we wish to prepare 2 profile sheet for our
own class we would probably want to st our test
variables down the left hand side of the sheet and
to plot our scores aleng the horizontal axis of the
profile. We would do this because it is easier to
write the complete test identification along a line
than to write it along the narrow confines of a
colum:w.



Since raw {or obtained scores! test scores may
vary considerably in meaning, it is obvious that raw
scores cannot be usad in plotting a profile. Before a
profile can be piotted, then, it is clearly necessary
to transform the scores to sets ot comparable
values. There are two ways of doing this. One s to
scale the raw scores on the proiile itself so that
each scale has an equivalent mean and equivalent
units of measurement. i he otiver is 1 convert the
raw scores into sorne tvpe of derived score; before
plotting them. The most common method i35 to use
either standard scores, percentile ranks scaled to
proportional standard score distances, or stanines.
Note that when this procecure has been foilowed,
the standard scores, stanines, or percentile ranks
must be based cn the saine or strictly comparable
populations all of whom have been tested at the
same time. A discussion of comparability and other
warnings abaut the construction of profiles and
their intepretation will be nresented 'ater on in this
paper. Let us now consider and illustrate severa!
different kinds of useful profiles.

SOME USES OF PROFILES

1. To Obtain a Picture of the Relative Perfor-
mance of a Pupil in Several Different Sukijects
or Areas.

What should you fook for in a profile? Is there a
systematic way that you can analyze test results?
The following three steps of analysis represent a
gnod approach to the interpretation of test results.
Diagnese, Evaluate, Plan. The analysis of th2 test
profile in Figure 1 itlustrates how these steps can
be applied.'

Analysis of Susan K.'s Profile

Figure 1 is a sample cepy of the Pupil Sianine
Profile. The three steps of analysis are applied to
this profile as an illustration of how test scores of a
supil can be meaningfully interprcted. At this
point | would like to call attention to the
statement in the Stanford Achievement Manual
which says, “When comparing two subtest stanines
for an individua! pupil, only differences of 2 or
more stanine .evels should be considered significant
by the teacher.”

Diagnose - Examine the profile for the must
obvious subject strengths and weaknesses shown by
the pupil’s performance on this test battery.

Susan, with plotted stanines of either 8or9, is
achieving best in the areas of word meaning,
paragraph meaning, spelling, word study ski'ls,
language, and the social studies. When compare’l
with other girls and boys of her grade lerrel, Susan

-
T The foliawing illustration has been taken from Stanford
Achieverment Test, Teachers’ Guide for linterpretation
o “ Use of Test Results, Harcourt, Brace & World, lInc,,

Stanford Achievement Tert
Intermediate Complete Pattery

Nan.e Date of Testing  Grade Placement Age

K., Susen B. 226 45 2 yr. 6 mo.

Otis Quick-Scoring Menta! Ability Test 1Q 124, Stanine 8

GRADE SAILE °
SCORE HANK STANINE
ford Meaning 70 94. 12 34 5 ¢ 7(4)09
i —
Parajraph Meaning 22. q&‘ v 2 3 4 58 7 8
Spelling ; Té6|19611 2 3456 7 8
Nor Study Skills 7190|1272 34 56 789
l.anguage 12 90 1.2 3 456 7@ 3

Arithmetic Coraputation 5‘; 80 12 3 4 5 6/(}) 8 9

fwrithmetic Conwaots 4—0 31» 12 3 Q{E 7 8 9

Arithmetic /pplications 49 éz— 1 2 3 4 ‘5)@\76 2

Social Studies 77 98 T2 3 4 506 7%@
Science 4—-5 4-6 1 2 2 4{) + 8 4y

Figure 1. Stanine Profile for Susan K

shows average aciiievement in arithmetic concapts
and in science, where she hés stanines of either 4,
5, or 6. She shows evidence of understanding the
application of arithmetic witk. a stanine of 6 and
shows considerable competence in arithmetic com-
putation with a stanine of 7. With an 1.Q. of 124
and a corresponding’ stanine of 8, Susan would
nornially be expected to achieve stanines of 7 or
above in the various subjects.

Evaluate - Relate the pupil’s scores on the
achieverment test to such variaoles as your estimate
of the pupil, his grades, his performance on & test
of menital ability, and the like.

Susan’s test 1esults indicate that she is a superior
student in the language arts &nd in social studies.
Her school marks and judgments of previous
teachers should reflect this superiority. |f the test
was taken in the spring, have schoo! marks threugh
the school year reflected this superiority? if not,
why not? What are Susan’s personal sttitudes? s
she a non-conformist? Does she exce! in aspects of
a subject not measured by the tests? |s Susan @
highty verbal memorizer? Is she a pocr reasoner in
mathematics and science? What are her interests?
Doesn’t Susan need special encouragement and
help in mathematics and science? These and other
questions arise when test scores and other evalua
tions do not conesnond,

Aruitoxt provided by Eic:



Plar — Plan a program of classroom activities
that will remedy some of the olbvious shartcomings
and will build upon the greater strengths of each

pupil.

Diversity of interest in subject areas and of levels
of achievement in them is inevitable and even
desirchle among pupils and within each individual
pupil. But no pupil in the elementary grades,
especially one of Susan’s general level of ability,
should fail to tearn the fundamenta! subjects such
as aritt,metic.

Because of Susan’'s outstanding work in the
language arts, her teacher can be reasonatly as-
sured that her inahility to score much above
average in the area of science or in arithmetic
concepls does not stem from any reading dif-
ficulty. This then feaves the teachey at least two
factars to consider: (1) lack of interest and (2)
tack of fundamental knowledge about the under-
lyina conzepts i science and in arithmetic. These
postble deticiznces could havz? resulted from ir-
adequate axperience  witht  these  subjects,
inadequate .n'erest evideiced in the hunte i these
content areas, fack of a stimul sting teacher of these
subjects, and the like.

The instructional problem bhere is a -elatively
simple one. A careful, thoreugh discussion with
Susan shoauld elizit from her the ovel of interest in
tnese areas and alse some teasens for a lack of
understanding in the basic cot:cepts. Her shortages
in know 2dge of mathematics concepts need to be
diagnosed. As a result of such understerding,
Susan’s techer will be able to build an instruction
4l program that will improve Susan’s performance
in these areas.

2. To Compare the Perforinance of a Single
Grade on Several Subjects and with the Na-
tional Norm.

One commen use of achievement test batteries is
in connection with some “phase of administration
or superviston. The supervisor is interested in
knowing strengths and weaknesses in specific
subjects so that they can be yiven greater attention,
Frequently the naticnal performance is accepted as
a standard. Although national norms are useful as
one frame of reference, it is important to recognize
that achievement at the rational average may well
be an unreasonable goal for a particular school,
class, or system. Norms are not designed to be
standards nor should they be so designated unless a
consideration of all relevant vaiiables indicates
they represent an appropriate level of average
achievement for a particular group of students.
Even then, by the very definition of a norm, it is
e Q hat haif the pupils will exceed it and hatf

\'\E MC low.
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The authors of most achievement test batteries
provide several srales for comparing local achieve-
ment with national norms. We can usually expect
to be furnishe¢ with grade equivalents, percentile
ranks, standard scores, and stanines. (n :pite of
their deficiencies and decrease in popularity, the
grade equ.valent is till the most comimoniy used
frame of reference for evaluating local achieve-
ment.

In Figure 2 a single-grade profile is shown in
which the deviations of the local school system
medians from the corresponding national norma-
tive values are plotted in months of grade equiva-
lent above or below the norm at the time of
testing. This profile, which represents the perform-
ance of all fourth grade pupils tested the first of
Movember (Grade 4.2} from a community of
slightly better-than-average socio-economic level
and moderate size, indicates that achievement is
~bove the national norm in al! areas.

We have to note, however, that tne average | Q.
of this system was 110 on the Pmntner Generif
Ability Test, and the average age in this grade was
three months yourger than the nationa: normative
group. Heice, it is pertinent to ask, “Is this group
exceeding the naticnal norm as much as would be
exnected?”” Marny factors previously mentioned
and otrers to be discussed later are at issue e.qg.

Grade Eqivalent Scale

4.0 50 6.0 70 8.0

Word Neaning
Paragragh Meaning

Spelling

Word Study Skills
Language

Arithmetic Computation
Arithmetic Concepts
Arithmetic Application
Social Science

Science

Local Profite

— — - National Norm Line

Figure 2. Profile of Fourth Grade Students (Tested
November 15t} Plotted in Terms of Median Standard
Scores Expressed as Grade Equivalents,



{1} comparability of grade equivalent units across
subjects, {2) mental tests generaily correlate dif-
ferenth with subject-matter achievement tests
from area to area, (3) reliability of test scores.

3. School-by-School Comparisons in Terms
of Achievermnent Tests.

The superintendant of schools, usually the per-
son who eventually ha. to approve the purchase of
test materials and the altocation of time for testing,
is interested in knowirg hovy his schools compare
with each other and the national norm. As cne
importanit datum it is often helpful for him and the
supervisor to have a schoot-by-school co:nparison
based on standardized test results.

Figure 3 shows such a distribution of standard
scores by schiool for one <ubject (Spelling) in a
small school system.? Medians have been com-
puted for each school and these median standard
scores have been circleu and joined in order to
make a profile. Although the standard score sca'es
used bere lack some of the deficiencies of grade
equivalent scales and although we are dealing with
medians rather than individual scores, we still have
the typical problems associatad with determining
hovs large an observed difterence must he to be
meaningiul. Some of these differences are so siiall
that tney can be considered chance differences.
Others are so substantial that they wou'd undoubt.
edly maintain upon retesting. A similar profile
could be made for eacnn class within 2 specific
grade.

It is desirable for a school systemn to cari, out
such a testing program for several years using
alternate forms of the same batleries. By relating
this kind of achievement test information to other
factors such as socio-economic status, aptitude
measures, ethnic composition and differences in
the characteristics of the instructional staff, the
administration will gain an increasingly dependable
idea of such school by school variations. Some of
these differences, which may be rooted in the
background of abilities that the children bring to
schoot, require the focusing of special efforts and
resources in particular schools to achieve sat-
isfactory remediation.

? Adapted from the manual of the Metropolitan
\l- ievernent Test, Harcourt, Brace & World, 1962.
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Figure 3. School-by-School Comparison of Test Re.
suits for Grade 6.7 in a Single Community. Showing
Distributions of Stand. "d Scores for the Spelting Test
in the Metropolitan Intermediate Battery.

4. Comparing a Pupil's Performance in

Successive Years.

Not only is the profile a useful device for
portraying the differential performance of a pupil
{class or school) on the subtests of an achievement
test battery, it can be used to show profiles of the
same pupil for several years. The Teacher’'s Manual
for the /owa Tests of Basic Skills presents a
standard permanent profile chart on which are



plotted the test orofiles of a pupil for two
consecutiv2 years. The chart utilizes the principle
of plotting scores for all tests in the battery atong a
“standard scale” — in this case, grade equivalents.
This principle is illustrated in Figure 4. The dotted
line represents the performance of Frank Smith
tested as a fourth grade pupil; the solid line
represents his performance when tested at the same
time ir the fifth grade.”

By romparing the dotted and solid lines one
mAay discover what relative progress he has made
during the intervening school year in the various
areas lested. It appears that Frar™’s gains on the
fanguage tests are larger than the typicaf gain of 10
points per grade but that they are less on other
tests particularly Test W. The usual questions
about the confidence one can place in this observa-
ticn aione are relevant. An examination of the
fifth-g-ade profile confirms the impression from
tive pravious profile that Frank is relatively poor in
arithmetic skifls. The use of such profiles for
consecutive years, not only gives a n.ore complete
picture of a pupil s performance, but also gives
information zbout consistency of performance.

WARNINGS ON THE USE OF PROFILES

Since profiles are relatively simple to ¢onstruct
and are at [east superficially easy to interpret, they
constitute one of the most popular methods of
summarizing the resutts of multiple measurement.
They have the obvious advantage that the graphic
nreseritation enables one to view the totat set of
test scores and their possible interpretations at a
glance. In the use of profiles, more than any other
as.ect of test interpretation, we need to beware of
seeming simplicity and to understand the numer-
ous pitfalls into which a naive interpretation would
lead us.

For example, the failure 1t question whether or
not the plotted scores are based upon common
scales, which permit comparisons, may result in a
distorted picture which has abso!utely no meaning.
Furthermore, most of us find it espec:ally easy to
interpret apparent differences in scores as real
ditferences. By not being sensitive to the effect on
our conclusions of the size of the profile scale we
may &rrive al erroneous decisions merely because
our profile occupies a full page rather than a 2" x
3" corner. 8y failing to guestion the reliability of
differences between scores and by relying solely on
observad differences in arriving at conclusions, we
ignore the possible unreliability and invalidity of
the overali summation which would be instantly
revealed if less “'simple’” methods were used.

! Adamu! fram the profile chart shown on p. 18 uf the
Manual for the tova Tests of Basic Skills,

EMC MiHin Co., 1956,
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Pidrd

Gradwe Equivalent

3.0 4.0 5.0 6.0 7.0
. 1
b R
Vezabulary
Reading
Language Skitls
Work-Stucy Skills )o
Arithmetic Skifls (
Composite \o
3.0 4.0 5.0 6.0 70

= == = First Testing Second Testing

Figure 4. Performance of Frank Smith Tested as a
Fourth and Later as a Fifth Grade Student.

These issues along with others must be under-
stood by those who vse or make profiles if the
conclusions drawn are to be valid. This coinment
should not lead to the asbandonment cf the profiie,
but to an awareness of the precavtions which
should be followed in ts use. The {ollowing
portion of this paper will comment 1n some detail
on the background and supptemental information
one must consider tcr adequate interpretation of a
profite. The material will be presented in the form
of * number of warnings for proper construction
and use of a prcfile.

1. Be sure the scores plotted are in compar-
able units.

Since raw test scores may vary considerably in
meaning, it is obvious that raw or obtained scores
do not possess the kind of comparability needed in
plottinc profiles. For example, the pupils in one
class may have scores which range from 40 to 60
on a vocabulary test ard from 5 to 25 on an
arithmetic est. Hence, it would be impossible for
anyone In the class to eppear better in arithmetic
than in vocshulary. Before any profile can be
plotted which will permit des red comparisons it is
clearly necessary to convert the scores to scales
having comparable values,

Comparable scores are obte ied usually by some
scaling procedure so that ail scores may be ex-
pressed in terms of a commor reference point and
a common unit of measurcment. The authors of
most tests fill this need by providin) tables {or

H



interpreting a raw score in relation to "normal”’ or
typical performance. These tables of “norms” are
based on statistical operations on sccres of a
normative or standsrdization group. A variety of
definitions of ccmparability have given yise tc a
number of numerica! indices used to express such
comparability. Such measures as percentiles,
standard scores, stanines, and grade cauivalents
have been derivaed to be consistent with specific
definitions of ccmparability, and although dif-
ferent from 2achi oiher, have proved to be useful in
the in*erpretation of perfcrmance on tests. Note
that comparisons using profiles must use the same
unit across variables, even though it may be
possible to present ti'e same orofile using several
different measurement units. {See Figure 5)

2. Be sure the score scales on the profile are
based on the same or strictly comparable pop-
ulations which have been tested at the same
time.

The importence of the particular reference
population used to determine any such scaie
cannot be overemphasized. The performance of a
student who scures at the 84:h percentile or

obtains a stanine of 6 in a reading comprehension
test where these scores are based on a set of typical
7ih grade scores is obviously not ihe same as the
performance of one whose standing at the 84th
percentile on the same test is calculated from the
distribution of a below-average 7th grade. lLijke-
wise, a pup’t with a vocabulary grade score of 5.2
obtained for a representative sample of bth graders
in one locality may not be at all conparable to a
pupil who makes a score of 52 based on a
representative national sample.

Note tiat comparable scores, either standard
scores, percentile ranks, or stanines raust be based
cn the same or strictly comparable populations.
Also, note that a percentile score of 84 or & stanine
of 6 based on a normative population tested in
October does not represent as high a levei of
performance as a percentile score of 84 or a stanine
of 6 based on a nornative population tested the
following April. Figure 6 nresents data from which
no meaningful ste.ements can be made as to the
relationships among the scores of John Jones
whether we consider raw scores, percentile ranks,
or standard score equivalents.

Name
r T[_ . Standard Deviat'ons from Mean
Name f Test &% 3025 “28 -5 -0 -5 o 5 1w 15 28 25 30
N £ 2 Stanine
and mmé%? 11713L415‘61?|8|9
T \ -
Date of Testing Group z (¢ g8 Percentile Rank
d | & [&)|0 2 5 10 20 30 40 5060 70 80 90 S5 98 99 99t
- R
—
. —-
B} | 1
!
R e i
i
JE I T 44
1 _
- - |
(o 1*1* B
A | 41 [
Q Figute 5. Test Record and Profile Chart.
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Test and Normatuve Group Raw Sco-e Percentile Rank

Lezraing Aptitude 76 45
(Freshmen at Onio St.)

Reading Comprehension 42 62
{8th Grade Norms}

Mathematics 38 40
{H. S. Algebra Class}

Mechanical Aptitude 83 65
{H. &. Shoo Class)

Clerical Aptituge 175 20
|Employed Clerks)

Figure 6. Sam Jones: Test Resulis in Non-Compar-
able Form,

3. Do aot depend upon observed differences
alone.

One of the most serious abuses in orofile
interpretation riccurs when teachers, counsejors, or
sthool psychulogists depend upon visual scanning
onfy for their interpretation. Too often, only a
quick inspection of the profile is used to determine
whether Jim is betler in reading than in spelling or
arithmetic. Two points that appear to be well
sep-arated on the profile are assumed to represent
real and significant differences in ability. But such
may not be the case. Any difference may be made
to appear (arp2 by increasing the size of the scaie,
the way a photographer would make an enlarge-
ment of a print. In this way a rninute difference
may be made to fook gigantic.

4, Check on the reliability and standard error
of reeasurement of each test and each dif-
ference score.

To overcome being undnly influenced by size of
scate you should be concerned about the reliability
of the measurement ard in particular the standard
error of measurement of the scores used, Only by
considering the size of the errors of measurement
associated with the points on the profile can you
understand with any certainty the meaning of an
observed difference. Suppose that Johnny had a
standard score of 60 in a reading test and a
standard score of 55 in an arithmetic test. Suppose
further that the reading test had a stundard error of
Y and the arithmetic test had a standard error of 8.
If you asserted, on the basis of these test scores,
that Johnny was better in reading than in arith-
metic you would be making a very hazardous

ERIC
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statement. The earrors of measurement are suf-
ficiently large that on a subsequent retesting the
scores could easily be reversed.

Some test publishers have orovidea a variety of
ways to aid the proiile user in assessing the
reliability of the scores and differences presented
on profiles using their particular instrument. For
example, the manual for the DAY indicates that
the authors and publisher have scaled these tests in
such a way that a teacher or cocunselor can use a
ruler to determine reliability of differences on the
profi'te form provided. Plotted points must be
separated by a vertical distance ¢f one inch for the
difference to be coasidered significent. The
Stanford Achievemenrt Test specifies that in com-
paring pupi! performance a real difference can be
assumed only when the twno scores cornpared are
more than one stanine apart. The STEP Test sets
up a band around each score to indicate the extent
of its unreliability.

in each of these instances the authors have
computed the standard err v of measurement and
have incorporated it in their instructions as to how
to use the profile for detecting meaningfui dif-
ferences. 1f such information is not given in the
manual then it is necessary for the teacher,
counselor, superintendent or other profile user to
obtain information about reliability and to person-
ally rompute the standard error of ineasurement
for mach individual score and the standard error of
measurerent of differences between rubrics being
comparec. Otherwise he has no information about
how much confidence he can place in his observed
differences.

5. Be concerned about the independence or
lack of independence of the variabtes shown
on a profile.

Vihen interpteting a prafile we are concerneu
not only with the magnitude of the scores but also
with those differences among them which consti-
tute the esser.ce of scare paltern. We go beyond
the interpretive statement: "Sam is very high in
reading compr thension, moderately high in arith-
metic computation and only average in science.” In
addition we often make interpretive statements
such as: ““Sany is higher in parzgraph meaning than
in arithmetic computation and science; he is higher
in arithmetic than in science; and lower in science
than either of the others. Therefore, le does not
have the score pattern of a person likely to succeed
in a field involving arithmetic and science.”

Yet sven though the individual scores may be
reliable for answering certain questions, the unreli-
ability of the differences on which the foregoing
interpretation hinges may be such that Sam could
actually be equal in all three or higher in paragreph
meaning than in arithmetic. Again, the very con-



creteness of the graphic pattern gives it an appear-
ance of accuracy that is wholly spurious. After all
don’'t we have numerical scores, not only in black
and white, but as points on agraph? Can’t we rely
on the pattern vse observe for our interpretation?

Obviously the interpretation of a profile de-
pends not only upon the scores, but upon the
interrelationships and differences amang them. But
the reliabisity {and the interpretation) of the
difference between scores for a singie individual on
two functions involve not only the reliability of
the two tests, but also the correlation between
them. The reiiaLility of the differenc. between two
measures which are correlated can easily be shown
to be less than the reliability of the difference
between the same two measures if they are
independent of cach other. Hence, when one is
dealing with a profile involving a series of measures
which are highly correlated, it is even more
impurtent to be concerned about the reliability of
observed differences than when the measures are
relatively independent.

6. Be sure that all necessary supportine infor-
mation is included as part of the labeling on a
profile.

The greatest advantage of general profite forms
is that scveral different tests may be shown on the
same shec.. The great limitation of such forms is
the ease with which we may put tests with
drastically dissimilar norm groups on the same
sheet. Figure 5 is an example of a good general
profile form for it has porcentile, standard score,
and stanine scales and calls for: title, normative
group, the raw score, two different types of
derived scores, and the drte of testing. When
preparing such a profile we should be careful to
give complete inforination on all tests. What seems
self evident at the moment of recording may not
be so obvious months later. We pecd to be
acnneiglly careful to record a complete designation

Y . normative group.
ERIC
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7. Remember tha: profiies using lines joining
noints are 1ot graphs in the usual sense.

Inits usual form a profile is a graphic representa-
tion of a set of test scores for a singfe individual in
which the tests are represented bv ordinates spaced
along the horizontal base line and the magnitude of
each score is represented by plotting the point at
the appropriate height on that ordinate, In order to
aid the eye in locating the points thus plotted, it is
customary to join the points by fines, leading to
the more o less "jegged” picture that gives the
technique its name. It should be remembered that
the line thus drawn is not a graph in the u:ual
sense,

Wy are accustomed to dealing with craphs of
continuous functions even thaugh only a few
points may b experimertally determined. |n such
graphs, the lines have meaning as representing
values associated with values intermediate between
those plotted. This is not true of ordinary test
profiles. What would be the meaning of point “a*’
in the top profite illustrated in Figure 72 Some of
these objeciions may be overcome by plctting
profiles without connecting the profile points, Two
mecthods of doing so alung with the more common
method are iHustrated in Figure 7.' These two
profifes avoid the false assumption mherent in the
connecting of score points on the tests az well as
being less subject to configural misinterpretation.

8. Base your interpretation on test scores
aided by the protile.

Sinze the user of a profile frequently tends to
think of a profile as representing a pattern of test
results the arrangements of the horizontal ordi-
nates is of importance. In which order should a set
of tests be arranged for plotting? Since all of the
scores are presented and since the lines between
piotted paints are meaningless, 1t may be that
order on the base iine is wholly immaterial. On the
other hand, the interpretation of the “pattern” of
the profile is often made as a psychological
judgment, based not enly on the numerical values
of the senres, but on thei total perceptual contigu
ration.

To the extent that this latter factor enters, order
is important. Ceasider the impressian made by the
two profifes shown in Figure 8 each based on the
same set of test scores. Which s the easicr to
interpret; which the most open to misinterpreta:
tion? To the best of my knowledge no investiga
tion of these problems has been made dircctly.
Without  having  adequate o swers  for  these
questions the practical user of profiles can avoid

T Adapted from the lndvidaal Report Form of the
Dutferential Apiituede Tests, The Psychological Corpora
tion, 104/,
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Q Thiee Methods of Profiling the Same Set of
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possible errors by regarding the p-ciile s a mzthod
of conveniently presenting the actual test results.
Interpretation should be bhased on t:s. scores aided
by the profile, not o the profile ~ided by the
s “ores.

9. Do not attempt a simplified version of
profite analysis.

One of the most extensively 1o<rarched and
complex fields is that of comparing 1 .c profile of
an individual with the profile of a normative group
of individuals havirg a certain characterictic or who
are successful in some particular occupation. On
the Weschler Adult Intelligence Scale for axample,
some clinical psychologists have used relationships
between scores on certain of the ejeven scales asa
basis for personality diagnosis. [he authors of the
California Test Bureau's Multiple Antitude Tests
have prepared a number of t,pivgl profiles of
occupational and other groups, suggesting that
important guestions can be answered by coinparing
individual profiles with these examples. 'n con:
sidering the effectiveness of interpretation, many
of our questions apply to any normative score,
whether on a profile or not. It is worth noting,
however, that the use of a profile does not solve
the questions, and certainly should not lead to
ignoring them.

However, assuming adequate reliability certain
meaningful statements can be made about the
resermblence of an individual's profile to i{he
profiles of specific occupational groups. For ex-
ample, after administering a battery of tests to
Sam, a twelfth grader, we raight be able to say that
his profile was simitar to the profile {patte.n of test
scores) of the average angineer but was unlike that
of the average lawyer. But assuming similarity of
profiles, can we say whether he would be success-
ful in either profession? Is the individual engineer
more or less successful as his profile lies wholly
above or wholly belov, the averar2 of the group?
What shatl we say of the individua! whcse profile,
when coiapared with that for the group in which
we are interested, shows several points above the
group mean, but one point conspicuously below it?
To what extent, then, does superiority in one or
more tests compensate for marked deficiency in
another?
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Figure 8. Two Hypothetical Profiles Showing Dif-
ferent Arrangements of the Sanie Scores.

[t is obvious that we are interested in two quite
different questions. Guestion 1 — Do Sam’s tes!
scores as profiled permit us to say that he belongs
to a particular group, e.g, engineer, when his
profile resenbles that of the average engineer?
Question 2 — If we are able to say that his profile
is similer to those of engineers, can we say
furthermore that he would be successful as an
enginees? To answer these two questions quantita-
tive procedures which are far superior to profile
iniwe pretation are available. The first question,
navnely, group membership, can be answered ef-
fectively by the use of the multiple discriminant
function, and tne second ques’ion - how success-
ful a person is likely to be — can be answered best
by multipla regression procedures.

Returning now to the actual situaticn wheie we
are not ¢ble to asume reliabihty for the rofile of
gither the nermative group or that of the individual
under consideration, what quantitative answer can
we give as to the limits of tolerance within which
the individual's profile mus. agree with the crite-
rion profie with which he is being compared? As
yel, no one procedure has been found to be
comipletely satisfactory. However, there has been
exiensive research in this area and a number of
procedures have been proposed. Among the num-
ber of techriques proposed for measuring profile
sir ilarity are the following:

1. Ccefficients of correlation (Burt, 1937)

2. Cceflficient of profile similarity ({duMas,
194v)

3 Coctficient of intra class similarity (Wabster,
10152}

{‘"ufhcrcm of pattern similarity  (Cattell,

El{lcag‘,

Aruitoxt provided by Eic:

5. Distance measure D {Osgood and Suci,
1952)

6. Dissimilarity index D (Cronbach and Glescr,
1953)

The a..propriate statistical technique to be used
for any particular set ot data will depend upon the
assumptions underlying the technicues and how
well the investigator understands the nature of the
scores he is using. No attempt is made in this paper
to describe these particuiar procedures. They are
merely presented as prefereble alternatives to
profiles for interpreting certain types of sets of test
scores. Recent papers by Marx (1968), Nunnally
(1862}, Mc4ugh and Sivanich (1963), and Heer
mann (1965} have focused on the general problem
of profile comnarisan.

CONCLUSIONS

This paper has attempted to comment on four
iccues, although equal weight has not been given to
each. The main effort has focused on the first two,
namely, tne use »f and pitfalls in interpreting
profiles. | have tried to describe and iflustrate in
some detail the uselidness of urofiles as frames of
reference for tne interpretation of test scorcs by
school personnel; and | have stressed the need to
base interpretations on the test scores aided by the
profile not on the profide conliguration aided by
the test scores.

Since profites are relatively simple to construct
and appear, at least superficia'ly, easy to interpret,
considerable emphasi, was placed upon under-
standing the numerous piifalls into which a nawve
interpretation would lead. Comments in the form
of nine warnings were presented (0 Lssist the
school man in usira profiles appropriately.
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The other two issues were a consideration of
the profile configuration itself and a comment on
quantitative procedures that for certain purposes
are superior to profile analysis. The complexities
involved in answering questions by cornparing one
profile with « sother ur with a vocational normative
group were discussed. Even though such compar-
isons are useful to researchers, ) advise the teacher,
supervisor, and administrator to avoid simplified
versions of profile analysis. Although | have men-
tioned some of the methods proposed, | have not
described them. References have been given which
will permit the interested reader to investigate this
complex problem for himse!f.

Finally, only a casual reference was made to
two important quantitative procedures - rultiple
discriminent analysis end multiple regression anal-
ysis. These methods are superior to profiles for
answering the Qquestions — Which group does a
person most resemble? and, How successful is a
person hkely to be if he is a member of a certain
vocationa! group? Here also references have been
given sc that an interested reader with a strong
statistical background may pursue these problems
further.

]
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