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Effective instructional organization and sequences cannot be ated without
analyzing and interpreting diagnostic information. Currently the te is required to

provide the analysis and interpretation as well as the instruction. Class loads and time
limitations preclude anything other than the cursory examination of data. In order to
facilitate effectiveness and efficiency, a computer can assume the analysis function
and free the teacher for careful interpretation and competent instruction. The
utilization of a computer in educational diagnosis involves (1) identifying information
categories requisite to educational diagnosis, (2) specifying category variables, 3)
selecting instruments for obtaining daia, (4) organizing files for data storage and
retrieval, (5) developing a library of computer programs based on anticipated
diagnostic procedures, (b) specifying data presentation format, and (7) translating
the data info instructional sequences. Two exhibits of the application of computer
t:ghnol t;) educational diagnosis are described and illustrated Data tables are
| uded. .
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- administretive purposes. Research in the use of the computer as a

) ;tandpoint of both effectiveness and efficiency, the computer can best
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THE APPLICATION OF COMPUTER TECHNOLOGY 70 ' |
EDUCATIONAL DIAGNOSIS . |

Research Report: Diagnosis and Disab:.lities = | ]

Over the past decade or more, computer technology has become a re-
ality in the field of education. In general, the application of this
technology haa been confined to storage and retrieval of data for

teacher-suwogate is being given limited attention

Effective inatmctional organization and sequencea cannot be gen-
erated nithout appropriate analysie and interpretation of diagnostic
information. The typical procedure has required the teacher to pmvida
the analysis and interpretation as well as the instruction. Fron the

assune the analysis function, thus facilitating wore extensive diagnos-
tic interpretation and freeing the teacher for the more inportant task
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Plattor - Woestehoff 2

of instructional implemeniation. This paper offers a report of re-
search designed to demonistrate that computer technology has the
potential to provide significant and direct assistance to instruction

through analysis of a wide range of pupil data.

Educational Diagnosis and Data Analysis
In the typical school situation, the ‘numerical magnitude of pupil

enrollments has led teachers and administrators to use standardized
test data as the major infomati’wn upbn which to base the organization
and implementation of instruction. These data have generally been con-
cerned with academic potential (mental ability) and achievement. Test
scores are converted into standard measures, either stanines or gmdc
equivalents, generally by the teachers, and the data are stored in

the form of pupil lists. Storage is typically in student files or
teacl;ers' desk drawers.

In addition to administering the tests and sedri.ng and recording
the data, teachers are generally expected to interpret the test re-
sults and translate these results into action programs of instruction.
Rarely is the magnitude of this task considered. For example, a thir.'d
grade teacher who administers only two test instments. such as the
Stanford Achievement Test and the California ‘l‘est of Mental Maturity,
neither of which can be scored by machine, will score, convert idto
standard data, and 1ist seven achievement subtests and sixtem- mental
ab:.l:sty subtests for each pupil in the class. If the class consists
of thirty pupils, the teacher has ﬁorked with 690 individual pupil
scores as a result of the administration of only two standardized

tests. If readiness testing, diagnostic testing, interest ‘testing, or -
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aptitude testing are added on a regular basis duri.ng the pupﬂ"s
school career, the am;mnt of pup.’_n.l data collected and availavble at any
given t.ime is enormous. ' ' |

| Using these data effect:ively without assistance is clearly impos-
sible. Even if psychometrists were available in every school system,
which is not likely to be the case in the foreseeable future, time
would preclude such personnel from providing data analyses suffi-
_ cientl;} soon after test admi.nis,tration‘ to allow the data to be useful.
Nor do psychometrists possess the physical capacity to provide inter-
active analyses among the various data for each pupil in a typical

EAEE

school or school systeln;.
The prescription and implementation of effective instructional
sequences requires that the diagnosis of learning behaviors be as
exact 'as possible., This includes both the evaluation of specific
pupil performance behavior prior to the inception of instruction and
the modification of learning programs in terms of both individual
pupil behaviors and patterns of behaviors. within a given group of
pupils. Data must therefore be exa;i\ined not only on the basis of in-
dividual subtests . but in tems of the interaction of these subtests
for each child and foz: 'gmups of children. In .additio'n. data other

than standardized test scores must be made available to the teacher to .

be considered " instruction. The computer is ideally suited to’this

o .
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Applying Computer Technology to Educational Diagnosis R

The following examples serve to illustrate the application of the
concept of computer assisted instructional diagnosis to a specific .
school situation.* | | | | _

Exhibit A is a computer histogram analysis of raw scor:es data ob-
tained from the administration of the Bond-Clymer-Hoyt Silent Reading
Diagnostic Test (SRDI) to 280 fourth grade pupils in the two elemen-
| tary schools in which this research took place. This histogram |
analyzes data obtained from the three subtests which comprise the
Visual Analysis section of the test. These include Subtest Four, -

Locating Elements; Subtest Five, Syllabication; and Subtest Six,
locating Root Words. This type of analysis was selected because it

| provides a methodology for ‘the visual examination of (1) score dis-
tributions; (2) means, quartiles, and ranges; 3) cbmparisons among
classes at a given grade level and (Y) individual pupil disabilities
and strengths. Similar histograms were done f_oé each individual sub-
test of the SROT and for the combined subtests in the areas of
-Recognition Pattern, Phonetic Knowiedge. and Word Synthesis. '

This computer aqalysis also provides means, standard deviations,
and h;igh and low scores by class and grade level for each variable.
The computer was further prograsmed to indicate the number of pupils

*The New Orleans Education Improvement Project provided the set-
ting for this research. This project, funded by the Ford Foundation,
was established as a compact of colleges and schools to improve the
_education of disadvantaged children in two intact elementary schools
serving a predominantly Negro neighborhood in New Orleans, Louisiana.
The authors served as consultants to this project at the time during
which the research reported in this paper was conducted.
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and the percentage of pupils ai or above grade level for each of the
" variables tested. In order to make the visual analysis even more dis-
tinct, the interval containing the nomm grade equivalent for this
level (4.0) was bracketed by the programmer. At this grade level,
only 37% of the 'pupils achieved a grade equivalent at or above grade
level in Visual Analysis., 8ince the canpufer can also be programmed

to print the names of those pupils who appear as "stars" at any inter-

val or group of intervals on the histogram, this type of analysis
'facilitates the provision of individualized and group inétructiqn in f
specific reading skills. ' |

Computer analyses can also be made of children who have difficul-

ty with more than one diagnostic area in re;d:‘mg, such as Visual
Analysis and Phonetic Analysis, Further, the computer can identify
.. . those children who have difficulty in certain areas on tlie SRDT, and

also appear at any particular range or intervalﬂoq_the test of mental

ability. Thus, interactive data analysis become: feasible.

Tables I and II present the same histogram analyses for the fifth
and sixth grade levels in the samé schools. Visual examination of
Bxhibit A as well as Tables 1 and.II clearly demonstrate the degree

to ﬁhich difficulty in the area of Viéual Analysis skills decreases
with each suééeeding grade levgl.

Tables III; IV, and V presgnt the same histogram anal: -
data obtained from the four subtests waici COMPLABE Lile » i iliall
"Analysis section of the SRDT, als? for grades U4, 5, and 6 in the same
schoéls.' It is interesting to note that the numbers of.pupils at

grade level or above in this skill is vastly different at each grade
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level: from the numbers at grade level in Visual Analysis. 'In addi-

tion, the percentage of pﬁpils at grade level in Phonetic Analysis
decreases bet&éen fourth and sixth grade, where it increased in Visual
Analysis. The computer can'also prdvide interactive information as

to whether the "stars" representing pupils at grade level in Phonetic

Analysis also represent the same pupils in the area of Visual
Analysis. |
As.the dat= obtaiﬁed during this research were aualyzed by the

computer, it was found that a general discrepancy existed between the

Language and Non-Language I.Q. scores obtaihed on the California Test

of Mental Maturity. This discrepancy was found at all grade levels,

and was in the direction of the Non-Laaguage I.Q.'s. 1In mény in-
stances, this discrepancy was statistically significant (15 points g
or more).

- In ordexr to determine the degree and impact of the influence of -

this d1screpancy, the followzng computer analy31s was made. For each
pupil at each grade level, the Language I.Q. was subtracted from the
Non-Language I.Q. The higher Non-Language-Language discrepancy was
desigﬁated "nositive"; the higher_Languaée-Non-Language discrepancy
was designated "negative". Five pupil cateéories based on positive
and negative discrepancies were generated.

Exhibit B is a computer histogram analysis of these d1screpancy

categorles in terms of total I.Q. for all children at the first grade
level in the two schools. Examination of- the hlstogram 1mmed1ate1y
reveais that positive discrepancies which are statistically signifi-

cant exist for more than half of the first grade population. About
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45% of “the group show positive discrepancies of more than 20 I‘.Q.

points. 'In addition, the higher the I.Q., the greater the positive
discrepancy. Tnus, the brightest children tend to have the greatest

difficulty with those language elements tested with the California

| Test of Mental Maturity. ' L _" - ]
', ' In a diagnostic sense, this histogram would indicate the need for |
concentration at the first grade level on developmental 1anguage' |
activities as well as the desirability of further research into the
reasons for these 1arge discrepancies. Computer printouts can also be
used to identify children with large positive dlscrepanc1es and |

specific readiness difficulties. Thus, prescriptions for instruc-

tional treatments can be derived based on meaningful diagnoses. Out-

IR

comes may be.predicted more effectively a§:well.

Considerations in Computer Diagnosis

The utilization of the computer in educational diagnosis involres '

the following considerations:

1. Identification of information_categories:required for
educational diagnosis.-

2. Specification of variables within the categories.

3. Selection of instrumentation'for oktaining data concerning
specific variables. |

4, Organlaatlon of files for data storage and retrleval

‘ 5. Development of a library of computer programs ‘based upon

antac;pated diagnostic procedures.

6. Specification of the format for presentation of data.

7. Translation of the data into instructional sequences.
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Of these elements, the teacher as diagnostician must assume the
responsibility for the identification of the information categories

1); the speelf:.cata.on of the variables for which information is

- needed to prepare 1nstructlon (2); the selection of 1nstrumentatlon

for obtaining data concerning these variables; and the translataon of
these data into instructional sequences (7) The remalnlng tasks
(4, 5 and 5), should be assumed by the eompuier speclalzst. To date,
the teacher nas been expected to organlze the lees for data storage
(generally in the form of cumnulative record folders) and retrieval,
Anyone who has attempted to woxi< with cunulative folders knows hew
difficul: it is for teachers to record all pertinent data and keep
the folders up to date in such a manner that the.data are useful and
current. Teackers have also been expected to specify the'format for:
presenting the data (making graphs, charts, lists,‘etc.).as well as
understand the statistical analyses of the data and'nse these analy-
ses in interpretation. The impossibility of functioning in all of
these roles, as wel; as the press of time and pupil numbers, has
generally precluded anything but tne‘most.eursory examination of data,
and has virtually excluded the effective and efficient use of_data in
instnnct1on. | . 1

At thls poznt in time, it would appear most feaszble, to allow -

the computer to analyze and 1n;erpret pupil data and to allow the

teacher to implement 1nstruetzon based on 1nformagzon provided through'

computer analysis. In this negard, the role of the computer special-

ist in education becomes a vital one. To the extent that the computer

specialist clearly understands the role of the teacher in diagnosis,
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prescription and ﬁnplementation of instruction, and to the éxtent that

11 be able to determine most

he understands the test instrunents, he wi
effectively the techniques for assisting the teacher through “he use

of ‘the computer. Perhaps this suggests the need for a new position

the instructional computer specialist.

tes that this is a possibility

in educations The research

reported in this paper clearly indica

worth investigating.
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EXHIB'T B

VARIABLE 8 (TOTAL 1.Q.)

999,.= NO_SCORE

DISCREPANCY ~
RANGES' <« ¢ -11 <10 : -1 O0: 410 +11 : 420 420 :~»
" _GRCUP_ 1 GROUP_2 GROUP 3 GROUP- & GROUP 5
- 0000000000+0000.....Q+00000000.0+.......0..‘;00000....0+
__SPECIAL
VALUES

998.= INVALID
999,000 )A*ihikkAA56

998,000 )*##

TABULATIONS AND COMPUTATIONS WHICH FOLLOW EXCLUDE SPECIAL VALUES

n 12.

INTERVAL
-128.000_) '
124.000 ) % % . &k _
120,000 ) %
116.050 ) % &% . L kK
112,000 ) ) I kA kA
108.00C ) % kkAhk
104,000 )* % % khkkk kk kAL
100.000 ) &% Ak ik % A ARR AR
96.000_)* £k hkhk KAk RAAAARAAR] S
92,000 )* *& k& ARARRARRE RAARAARAR] ]
" 88.000 ) i £ ShhAK KRAARRALR] 7
1 -] 854.000 ) % Shkhhkkk hkkkk RAAAREAXA] 3
| 8. 80,000 )* Akhk &K RARARAAR  KAAAAK
» 76.000 )* &k KARKARE Ak kAR AL
72,000 ) k& L SEARAAARR  RAKAKARAAK
68.000 )* &4 & . kkkkk KARARAKR
64.000 )* 2 2 fk& &% AARAAAALE
60.000 )* % kkkh %k *hAK - &k
56.3.@. )*** RAkk I o
: 52 oc’ﬁo )* &% & - %
48,000 ) *& ik %
44.000 ) x - )
MEAN 73.000 80.182 81.778 83.768 87.445
S DEV 17.378 18.317 19.166 14.972 14.972
33. Sh. 69. 137.

ALL GROUPS COMBINED

(SPECIAL VALUES EXCLUDED)

MEAN ~ 84,2557
S DEV 16.5303
MAXIMUM 127.0000
MINIMUM 47.0000

miﬁiﬁ“r‘h"“ﬁfsrocms‘ FOCRAMS ~OF CTMM TOTAL Y.Q." S’BY'VARYINGTISCREFANCYIMLSTOR"'
FIRST GRADE CLASSES. . ’

“—(FALL TESTING, 1966)

._NEW ORLEANS EDUCATION IMPROVEMENT PROJECT .. . ...
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