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Abstraetb‘e

A system-level analysis of the effectiveness of special education
was conducted in an educational cooperative comprised.of six school
.distr%éts. In,totaﬁ, 96 students in" grades 1-6 were assessed three
times during the year on direct; curriculum-based measures of
achievement in reading, math, and spelling. Analyses of student
performance data were conducted across the entire cooperative (across
all six districts), for each district, by teacher, and finally by
classification, grede, and sex of student. In contrast to many of the

previous findings in the 1iferature, the data indicated that special

education had\E‘BOSitiveieffect on.student achievement and resulted in

performance levels closer to those attained by regular education

students. - The implications of these findings are discussed in terms

of the meaéurement systems used to document effects.
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- The Effecti?eness of Special Edugation:
A Direct Measurément Approacﬁt .

The'effeétiyeness of §pecia1 education placement for handicapped
‘children currently is being challenged. After a thorough review of
the literature, Blatt and Garfunkel  (1973) could make no conclusive
étatement_that special c1§ss placements were pféferable to regular
class placements for excép@jona] children. In a more recent'review of
the research, Carlberg and Kavale (1980) concurred, and‘SUggestéd that
émpirica] data ‘;upporting special p]acemént of educab]e mentally
retarded {(EMR), slow learning (SL), behaviorally disordered (BDY, and
learning disabled (LD) children often are contradictory. Because most
previous reviéws u£f1ized a narrative approach and/or box-score
ana]ysesl both of which lead to rather subjective and incomplete
results, these investﬁgators conducted a meta-analysis (Glass, 1976,
1978) of the available data iﬁ an aitempt to find objective and
relevant trends. Focusing on the data éétﬁered\in 50 experimeﬁtal
studies, their meta-analysis of Effect Sizes (ES) indicated that,
overall, gﬁecia1 class placement was inferior to regular c]éss
placement in improving student aéhievement. Further analysis showed
differential effects for various ca;;gories of exceptionality. LD and
.BD placed in épecia] education surpassed their counterparts -enrolled
in regular eduéation on achievement measures. However, the
~achievement of EMR and SL children placed in special classes was
inferior to those stﬁdents with a similar diagnosis butoeducated in
tha regular class.

The Carlberg and Kavale (1980) conclusions ére problematic on

three accounts. First, student achievement outcomes in the 50 studies
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typically were.mea§ured with standardized achievement tests. Often,
- With these  types of tests, the conteqt of the curriculum and the
achievement measures.do pot overlap. Therefore, student 1earning_in
the curriculum and measurement of prbgress are both compromised (Eaton
& Lovitt, 1972; Jenkins & Pany, 1978). To the "extent that the
achjevement measures fail to represent real student improvement in
afeas where remediation has been imb]emented, the internal validity of
the meta-analysis is threatened (Campbell & Stanley, 1963).

A second inadequacy of fhé Carlberg and KaVé1e study is the over-
reliance on Effect Sizes derived from tests with Jquestionab]é
reliability and validity. These authors citgq 30 of the original 50
studies as providing Effect Sizes for fhe achievement outcome
variable. We were able to review 21 of fhese 30 ‘studies ana found
that five of the studies used the ITPA or perceptual-motor tests as
the dependent variable for measuring achievement, a practice that has
been severely ché11enged (Arter & Jenkins, 1977; Hammill & Iarsen,‘
1974a, 1974b). Student achievement in 10 of the 21 studies was
assessed with the Wide Renge Achievement Test, a fest that has not

hbeen adeguately standardized and contains a limited behaviorAsampfe
(Salvia & Ysseldyke, 1981). This extreme dependence on tests with
questionable technica]vadeqdacy seriously threatens the va1idity of
the'meta-ana1ysis. |

A third difficulty relates to the inability of norm-referenced
tests to measure student Tearning (Carver, 1974). Hively and Reynclds
(1975) remarked that only_a Criterion or,domain—referenced'asséssment

procedure adequately measures pupil progress. Since norm-referenced

be

(



. 3
tests are designed ‘to  measure individual differences and not
improvement, it.may be -argued that the Car]bérg and Kavale (1980)
meta-analysis, based upon norm-referénced achievement tests, is
mis1eading.'- |

;In summary, the quéétionéb1e nature of the dependent Variab1es
used in the meta-analysis threatens the validity of the statements
made concerning the efficacy of special education. What ‘is needed to
measUre"the outcomes of (spécja]) educational interventions is a
sensitive and relevant measurement system, such as d%rgét measures Qf
student achievement uéing'-curricu1uhsbased assessment procedures
(Deno, & Mirkin, 1977; _Haring &. Lovitt, 1969; Howell, Kaplan, &
0'Connell, 1979; Lovitt, 1976; White & Haring, 1980). If ouf task is
to measure the effectiveness of special educa;jon programs, it is
imperative that the measures bekspeéifica11y designed to_meésure pupil
prdgress in the classroom. Deno and .his associates have demonstrated
the validity of such measure§ in reading (Deno, Mirkin, &.Chiang,
1982), spelling (Deno, Mirkih, Lowry,. & Kuehnle, 1980), and written
expression (Deno, Marston, & Mirkin, 1982). Research in the are; of
math has determined that similar procedures have adequate re1iabi1ify
(Tindal, Marston, & Deno; 1983), although further research needs to be
conduttéd to estab]ish. criterion-related validity. The research
presented here is a study:ofvthe degree to which students receiving
special services improve when assessed with curricu1um-bé§ed, direct
measures. It is our view that. this a1tefnative evaluation strétegy
may improve wupon - past analyses of the effectiveness of special

education.



Method
Subjetts
| This research was conducted as a part ofvthe°educationa1 system
implemented in Pine‘Cqunty, which. has adopted a dei;j:ry of services -
based on the model developed by Deno and Mirkin (1977)." A total of 96
special edutation’/sgadents served as subjects for this research
“Project. There were 15 girls and 81 boys in grades 1-6. A1l students‘~_
had been referred and'found eligible fbr special education-services aé
the beginning of the school year -The students' primary hand1capp1nq
c1assification was either 1earn1ng disabled or educab1e menta]]y
retarded. F1fty—f1ve of the studerts received services in 1earn1ng-}
disability programs‘and ‘41 pupils were in EMR programs. Al1l students
were being served through an educational eooperative comprised of six
schoo]i districts.' Because this cooperative provided a common
admiﬁistrative organizetion, the same assessment, ﬁeasurement, and
evaluation procedures were used for all students in this research.
Materials |
As previously mentioned, the measurement system adopted by the
the special -educational cooperative for a11 educational decisions was
based on the’workhof Deno and his colleagues. Initially developed for
purboses ofip]ahning and evaluating instructional programs (cf. Deno &
Mirkin, 1977), the emphas1s of measurement was on direct and frequent
assessment of student progress
The' measures consisted of brief samples (from one to three
minutes) of stuqent performance using the currieﬁ1um as the source of

items for testing. Because of the low numbers of students served .in
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tﬁe area of written expression (n=7), the results from this area were
efiminated from all analyses. Following -is a brief description of the
~measures in reading, spelling, and mathematics.

(a) The reading measure consisted of a one-minute sample of

oral reading, utilizing a count of the number of words
read correct and incorrect.

.(b) The spelling measure cons1sted of a two minute sample of

~ spelling in response to a dictated word 1ist, utilizing
a count of the number of words and letter sequences
spelled correct and incorrect.

(c) The math measure consisted of a two-minute sample of

computation of math problems, utilizing the number of
digits computed correct and incorrect, including those
involved in the steps prerequ1s1te to solving the
problem.

A1l of the @easurement “materials were developed from the
curricula in use in the school districts. For reading and spelling,
the passages and word lists were sampled from the curricd}um used in
the regular education program in each district and represented grade
appropriate material. For the math measure, the problems were sampled!
from a compilation of problems from all six districts' reqular
éducation curricula.

Procedures

A1l special students were tested'at three times during the school
year: (a) in the fall, at the point of referral and determination of .
eligibility; (b) inAthe winter, at‘the'midpoint of the school year,
and (c) in the sbring, at the end of the year. Only those students

referred, assessed, and found eligible by the time of the state's

child count of handicapped students (December 1) were included in the

analysis.



A compéréb]e testing schedule was conduétequy}%h a random samp]é
of regular education students in each of the digfri;ts. This provided
a normative reference with which to compare special education,
students' performan;e; this was used in determining e]fgibi]ity and
improvement. A total of 660 stu&ents were iﬁvo]vea jn this testing,
with approximaté]y 20 students from each grade within each district
(two smaller districfs included only 15.studentstper grade). The same
measurement materials and procedures were dsed for this group.

In ana]}ses conduéted on the special education‘pobu1ation, two
indices'oflperformance were calculated: (a) ‘the absolute score for
each of the academic areas (reading, spelling, and math), and (b) the
degree of improvement re]atiyé to regular education performance, known
as a discrepancy index. . This 1atterfmeasufe Was calculated for each
grade level by dividing the lower performance scoré.(tyaica11y from
the special education students) info the higher performance (typically
from the regular éducation studenté). _For examp1e; if a student
referred for special education read 50 words per minute during the
assessmeﬁt while his/her>grade-appropriate peeré had read 100 words
per minute, the former student would show a 2.0 discrepancy (100/50)
and possibly be found.e1igib1e for special education services. If, at
the end of the year, the two scores were 100 and 140, respectively,
the discrepancy index would have dropped (improved) to 1.4.

Because‘bf’fhe relatively small number of sfuden%s involved in
this research, a breakdown ana]yéis was not possible. Rather, an
aggregate analysis was qonducted' by regrouping students over the

following major educational variables: the cooperative (all six

ii



7
districts) and each school district, teacher, student c]assification;
graqe, and sex: The data for the last fou; variableé were anajiyzed

. for statistically significant differences between the various levels
of each variaﬁ]e (factor). Only at tﬁe level of the schbo] distnig;\\
were significche tests not -conducted. Of course,-af the " highest

‘aggregation, the cooperative, there was O;iy one level, precluding the
use of §tati$tica1'test$.

u Results
-An analysis of the performgﬁce of all special education students
on the reading (passages and word 1i§ts), mathematicsh (addition,
éubtractioh, mu]tip]ication, ﬁhd'division), and spelling measures'is
presented in Table 1. In addiéion td the average median correct and
standard deviations for these measures, the aVerage discrepancyland

its standard deviation are included in the table for each testing
(fall, winter, andhgpring). For ekamﬁie, in tHe fall the average .
number of wqrds read correct1y from'pasﬁages by a student receiving
special education services was 36.0, which is 5.0 times d%screpant
from peers. Comparisons across time showed that the perforﬁance:of
the special education students increased at each testing on all seven
measures, thus demonstratﬁng academic growth, In most cases, the
.growtn was fairly consisteht aross  the three testing periods.
 However, in addition and subtraction, most of the improvement attained
by the end of the yegﬁ had been accomplished between the fall and'
winter testings, with 1ittle real improvément shown between the winter

and spring testing. Concurrehtly, the_discrepancy ‘ratios were reduced

in each academic category between fall and spring test sessions,

{
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s%gnifying that the specia1 educatian students were making progress
and performing more at a level commensurate with regu]ar education
peers. However, in five areas, the 1mprovement was not consistent
over the year. In reading passages, the improvement made in the first
semester was not sustained and may have actually deter%orated in the
second semester. In addition, subtraction, and spelling, most
improvement occurred during the first semester only. In division, the
d%screpancy of speqia] education students actually became much worse
from fall tc Winter'testing, with a very marked change occurring from
winter to spring, Yesu]ting in an overall reduction in discrepancy.

School District

Méans and standard deviations across the six districts
participating in the study are reported in Tables 2-8. Inspection of
the data reveals that in a11 But O;é of the districts with. complete
data there was an increase in the average medians in the two types of
readfng data (passages and 1lists) from fall to winter to spring (see
Tables 2 and 3). Only district B showed a lack of imp;ovement
following the in{tia1 gains made from fall to winter. ‘In 29 out of 32
instances,'ghe discrépancy ratio was reduced betweenﬂfa]l and spring.

In one district, the discrepancy ratio increased by year's end, while

one distfict showed no overall change on the reading passages.

>
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In the area of mathematics (see Tables 4-7), all districts showed
an. overall gain from fall to spring in the average median digits
correct. However, several had the greatest improvement occur from
fall torwinter, and then showed no- further dimprovement or actually
showed Tlosses. Th{s‘1ack of change, though, was less than the het
gain from the eariier period. . In addition, isubtraction, and
multiplication, 50% of. the districts exhibited this pattern.
Considerably dif%erent results are found” for the discrepancy data. .Of
the 72 data points (six districts, three testing periods, and four
"math operations), there were 22 scores thét represented losses from
the previous testing levels, 8 of which resu]tedzgn a total decrease
from fall to spring - that is, the discrepancy was actually higher at
year's end than at the begjnnihg. Approximately 33% of the math
discrepancy results showed this negative effect. In the area of
spe]]ing,“fhe four districts that served students sh-wed ipprovement'
from fall to spring on both the average median correct letter
seduences_as well as the dﬁscrepancy ratios.

Teacher |

The results from analyses by teacher are presented in Tables
9-17. Results . of the tests of significance among teachers are
summarized in ‘Table 9. Means’and standard de?iatibns of students'
performance in the three academic areas are detailed in Taﬁ]es 10-16.

The data revealed considerable variation among teachers for changes in
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both the average median correct and the average discrepancy ratios in

all of the academic areas.

Tests of signfficance conducted on the average median cdrrect‘and
the Iaverage discrepancy revealed an inconsiétent, pattern of
significant differences ahong teachers (gee Table 9); In the average
median correct for }eading'_passages, significant differences were
found at all three testing periods. Only in the fall, however, were
‘there significant differences among teachers for reading passageA
distrepancies. With word lists, significant differences appeéfed 6n1y
in the average median correct for the v - ¢ testiﬁg and the average
discrepancy forLthe spring testing. In the area of math, teacheré
. appeared signifigantfyc different during the fall testing in the
average median correct for gubtraction and the average discrepancy for
addition and division; during.the winter testing, only in the average
median correct for multiplication and division were there significant
differences among teachers; during the spring testing, differences
appeared in the average median'”cofrgct for division only. In
spelling, theré was one significant difference among teachers in the
fall discrepancies. | |

The above results are similar to those obtained in the analysis
S} district. In part, thi§ is explained by the fact that for three
districts, theré wa§ on1y one teacher per district, resulting in

duplication of data at both levels.

F-Pn
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Inspection of Tables 10-16 reveals several findings concerning
_the improvement of student performance across the three testing
periods. In reading passages (see Table 10), all teachers §howed
improved student performance on the average median correct. On
discrepancies, 6 of 10 teachers showed overall improvements, thrée“
showed equivalent results (within one decimal point) between fall and
spring and one showed a decrease ih the étudents' standing relative to
peers. Most improvement occurred between fall and .winter testing,
with the students of.seven tegchers showing losses between winter and
spring or showing no gain during the period. |

On wofd lists (see Table 11), the results were quite-similar.
A1 teacheré shpWed overall improvements from fall to sprﬁng on tﬂe
average median éorrect,. thpugh for two‘ teachers; this improvement
occurred betweén thé-f{rst two testing periods. On the discrepancies,
- 8 of 10 teachers showed overall improvements while one'teacher had a
larger average discrepancy in the spring than in the fall and one had
_essentia]]y similar average discrepanies.

In the area of mathematics_(see Tables 12-15), there was overall
improvement from fall to spring iq the average median correct for all
teachers in both édaition and mu]tip1ication: In division, one
teachers' students performéd lower in the spring than they did in the
fall, while in subtraction, one teacher's séudents had lower correct
performance and two teachers' students had simi]ar performance (wifﬁin
one unit) in the sprjng as compared to the fall. As was previously
noted, most imﬁ}ovements occurred from fall to winter. .This was true

for over 50% of the teachers in all areas of math except division.

15
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For the discrepancies in math, mecst teachers showed an overall
impro&ément in their students' re]ative'standing from fall to spring:
6 of 9 'in addition; 8 of 10 in subtraction; ‘and 5 of 9 in
multiplication. - bn]y in division did the hajorityjof teachers show
decreased standings of students sérved in sbe;ia])education relative
- to regular education.pEers.(S of 9). In ai1 areas of math, most
improvements in discrepancies from peers occurred 1in the first
semester; It is ﬁntéresting also to note t;at one feacher showed
increases (worsehing) in the discrepancy ratio for a]i areas of math,
one teacher showed ihéreases in three of four areas, and.three showed
. discrepancy increases ihwtwo of the four areas.

. In the area of spei]ing (see.Tab1e 16),'a11 fiVe teachers showea
student improvements in the average median corréct from fall to winter -
to spring.. In the “discrepancies, four of the .five showed
improvements, while one teacher showed a slight- decrement in the
average discrepancy. |

. fn summary, as can Be seen in Table 17, the average discrepancies
for students of three teachers were reduced between fall and spring
across a]f areas.in which_data were obtéined (6 of 6). However, for
four other teachers the students' average "discrepancy actué]]y
increased in approxihately'30%-bf the academic Measures, whije-for two
" teachers, increased discrepancies 6ccurred in all of the areas served.
It shovld be pointed out that, for thése .teachers, average median
perforﬂaﬁce did 1increase -across time, but did not dincrease

proportionate]y to peer improvement.
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Student Classification

Data also were summarized as a function of student
classification. The .results from the significance tests and the means
and standard deviations for reading, math, and.spelling ére presented -
in Tables 18-21. Examination of the data indicates a significantly
higher level of academic performance during the fall testjng for LD
students than for EMR students on the passage measure o% reading and
the meésures of addition and division. During the winter testing,
;on1y the passages in reading and subtraction in math showed
significan% differencés between LD and EMR_studehts ih the average
median correct. Finally, in the spring, - significant diﬁierences
appéaredwfor all but two math measures (subtraction and divisi%nj and
spelling. ngnificant)differences appeared;between the two grgups'in
dfécrepancy,ratioégin readiqg passages,. addition, and spelling in the
fall; in éddition.and subtraction'in the winter; and in addition and
multiplication in the spring. Both tHe median correct and the peer
discrepancy ratio for all students showea:imprOVements bétwegn fall
and spring on all measures in reading, spe]]iﬁg, and math, exceptbfor
discrepancies of EMR students “in divi;ion and LD students on reading
passages and spelling.

C]oseéuinSpection reveals interesting differences between LD and
EMR students. Wnile the two .groups of students showed similar

. ) Los . : o
improvement on both reaQ1ng measures in average median correct from

&4
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fall to winter, EMR students showed little improvement in performance
from wintef to spring (see Table 19). For both groups, most reduction
in, discrepancieé occurred from the fall to. winter, - though a much
greater amount appeared for the EMR students.

In math, EMR students showed 1ittie'imﬁroVement in the second
semester in'either the average median porrect.or the discrepancies in
addition, and the median correct in muﬁtip]ication, while LD students
- showed '; similar lack of. improvement for the same time frame in
subtraction for both of these indices and :}n addition for
discrepancies (see Table 20). .‘ In multiplication, a1£hough‘ EMR
students showed little improVement in the median correct, there was a -
substantial reduct#on in the discrepancy ratioé. In division,
although LD students showed an overall improvement in discrepancies,
th%s'bccurred only following an increase in the first semester.

In spe]ling,_students in both classifications showed considerab1e
improvements in-the median @orréét (see Table 21). However, 6n1y EMR
students showed a large décreﬁse in the discrepancy from‘peers; with
ai]lbf this gain occurring in the first semester.

Grade Level

Performance by grade 1level is preéented }n Tables 22—25.
' Significant differences were found among grédes. for both average
median corre;t and discrepancies oh1y in reading passages at1a11 three
“testing bgriods (see Table 22). In reading word Tlists and ébe]1ing,

significant differences occurred in the average median correct for all
testing peniods; Hdwever,' with discrgpanciés, differences were
sfgnificanf 0h1y'in the fall in spelling and only ‘in the spring in

o
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reading word 1ists. Very few differences were found in all four éregs
of math. Significant differences among gradesiin the anénage median
correct occunred in the - fall ~for~~additian~“subtractibﬁj’”ﬁna
multiplication, and. in che spring for multiplication oniy.‘
Significant differences among grades also were found +in addition and
subtraction in the discrepancies, in the fall for the former and in
the winter for the latter. The; only significant difference among
grades in divisionioccurred in the average discrepancy at the spring
testing. |

. - - . - - ma G - e - A . - - e a

Although improveménts occurred within:qii grades between testing
periods in the .average median correct in reading passages, only four
‘grades showed concomitant decreases in discrepancies (see Table 23).
Mcsc of the improvements in discrepancies occurred from fall to winter
for all six grades. The findings for word lists (cee Table 24i showed
Tess consistent improvement in the average median correct across the
three testing"periods, though an overai]limprovement for all §rades
was found. Only one grade showed an increase in the discrepancy from
fall to épring for the word lists in reading.

}n math, there‘was an increase in the average median correct from
fall to spring - for é]i grades-and in all functions except grade three
in subtraction (see Tables 25-28). However, fhére were sévera] grades
. where the discrepancy increased across tne‘tnree,testing periods, with

about one third showing an overall negative net effect.
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In spelling, there was an improvement in the average median

correct for all five grades (see Table 29). . In four of the five .

“gradéé, “tﬁé 'avérage.Hdiscrépahéywwshawédm:1mbr09éméﬁt- from fall to
spring.
Student Sex

The final analysis conducted was on sex of student fof both the
average median correct and the ‘average discrepancy (see Table 30).°
Differences between girls and boys were found to be significant for
the average median correct on word 1lists 4in the fall and in
discrepancy ratios in division in the winter. In all gther areas and

testing periods, no significant differences were found.

- - - - - - " Mo -

In an analysis of Aimprovement within measures' across testing
periods, very consistent findings occurred for all academic measures
in the average median correct (see Tables 31-33). Forithe average
discrepancies, improvements occurred in every area excépt reading_fdr
girls. On both measures of readﬁng,'girls were more discrepant in the
spring than - they were in the fall. A]though improvements were shown
in the average median correct in subtraction, 1ittle change occurred

for girls in the discrepancies from fall to spring testing.
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Discussion

The resu]ts of this study indicate two trends occurr1ng in the
snec1a1 education cooperat1ve where a data- based assessment model has
been adopted. First, it is clear that those students receiving either
LD or EMR services are improving in achievement-1ene1, as measured by
curricuium-based;\\djrect measures of academic perfonmance: The
assessment oF' growth’ Bﬁ objective, observable behaviors cannot be
minimized for it represents actual learning of functiona] skills
necessary to all cni1dren in our societyc“ The methodo]ogy used to
measure educational effects is closely related to the domain-
referenced model proposed by Hively and Reynolds (1975) and indicates.
that uwitnin-cniid ‘learning can be assessed without norm-referencedx.
tests, | | _

-Secbnd, “the resd1ts indicate tnat the direct measurement data
also may be used in a nonm-referenced fashion, such as with_ peer
d1screpancy scores.  The discrepancy ana1ysis _isi significant in
considering the effectiveness of special education. If ‘specia1
education .is not effective in remediating student 1earning.prob1ems,
one would expect peer. d1screpancy ratios to remain constant across
time, or to increase. Howeyer,. the data presented here suggest
otherwise. In most- cases, LD and EMR students decreased the
-d1screpancy between themse1ves and peers dur1ng the academ1c school
' year.i Thege data ‘support the use:of special education services for :
4intekyening with elementary students with exceptional needs. It -
should Be;considened also for handicapped secondary students; there is

t

a notable absence of research in assessment for these ‘students

O
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(Miller, 1981). The significance of this research 1fes in the
measurement system itseif, in providing a -sensitive _measuré of
achievement. . Un1ike previous research which utilized either
inadequéte published measufes of achievement, or worse yet,“rating
scales, the current findings are based on reliable and valid measures
of achievement. ‘ | | _

Several cautjdns, hoﬁever,» need. to. be stated din the
interprefétions which can be made from this research. In some of the
ana]ysés, the number of students .in the analysis (i.e. on the
"teachers' case load) was'duite few (1ess'than three), Additiona]]y;
the standard deviations for both the average median correct and the.
' average dﬁscrehancy in ményvana1yses was quite'1ar§e; relative to the
}average itse1f. The net effett of this is.Ehelpotentfa1 for a measure
of central téndency to be quite un§£ab1e. For this reason, the dafa.
should nog.be over-interpreted and taken out of context.

In additfon, a]thoﬁgh 'statistica1 tests were conducted on the
major vériab]es,(teacher, c1as$ification, grade, and sex of student);
no tests of significance'Were conducted on the change across testing
" periods. Dué to. the problems involved in basing formal analyses on
gain scores (i.e., reliability of thé difference score) ahq regression
to the mean, nfhese' tests were deemed inappropriate. Rather, the
,ana1y§is Qas'based on the use of three'testing period§. ;Stateménts of
effecfs Qere'baséd on improvements between fhe-testing periods. . Tb
the..degree-'fhat 'effects were noted without corroborating tests of
significance, however, the - interpretations .should be viewed

; tentatively. An interesting . finding, 'wHich occurred quite

2
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consistently for many of the analyses, was the differential growth
over-. the -course :of the ‘year. * Most improvements appeared to occur
ddfing the first semeste; (from fall to winter) and less often during
the second.semestgr (from winter to spring). | |

~The structure of the data-based assessment épproach used in this
research provides important collateral side effects. Most significant
is the research base that has been developed in this educational
cooperative. Watson (1971) stated that "a major reasoﬁ that
'mind]essness' continués to characterize school systems js that they
fail to fecognize'the critical need for research fp. 3493." “Theldata-
based approach can supply this research component, Néte also that the
research is not spacific to the special education system, but draws in
the regular education component as well. -This practice should
facilitate educatioﬁa] change (Lilly, 1973). Thus, the school
adminis%ratpr has a mechanism that he or she may call upon fbf
decision-making purposes. For eiémp]é, the individual éna]ysis of |
teacher efficécy presented indicaﬁes that while some teachers appear
effective, other teachers are hav%ng problems. Thi§ is not to be seén
as a means to identify poor teachers, bhut rather poor teaching
‘environmeﬁts. Such an analysis may lead to an awareness that
components of thaf environment have been nég]ected (e.g., budget for
‘currﬁculﬁm, deteriorating physical environment, higH student-teacher
ratio). In total, then, the data-based aésessmeﬁt approaéh offers not
onlyba measuremenf_é]tgrnative for the student, but a comprehens jve
reVieWing procedure that is sensitive to the needs and problems of the

school system.

PaW)
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While the data should notlbe over-interpreted, the value of this
measurement system cannot be‘understated. The same data base can be
used at the 1EP level to evaluate indiviéua1 student programs, as well
as at a systems lavel td evaluate major administrative variables and
provide an empirical. basis for change. The importance of this
research lies not in the fact that special education services appeared
to be effective, but that it was systematically documented at all, and

in the context of an ongoing schuol system.
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. ' Table 1
Means and Standard Deviations of Number Correct and.Discrepancies

on Me&sures of Reading, Matii, and Spelting.for the Entire COoper_ativea

" Average Standard Deviation Avérage Standard Deviation- -
N Median Correct Median Correct - Discrepancy Average Discrepancy
Fall Testing
Reading: .
Passages ) 96 36.0 29.3 =.5.0 7.
Word Lists 59 9.5 9.5 -5.9 5.3
. Math:
Adfition 35 10.7 9.8 -2.0 3.2
Subtraction 53 7.2 8.4 -3.1 3.5
Multiplication 4 9.7 7.3 -6.0 10.0
. Division 35. 1.9 2.7 -6.0 5.6
Spelling 30 T 36.9 25.0 -6.8 1.3
Hihter Testing
Rgading:
Passages 96 48.4 27.7 -3.2 3.0
Word Lists 96 15.4 12.0 -5.3 4.7
Math: :
Addition .37 20.8 10.7 -1.2 1.4
Subtraction 50 = 14.6 7.6 . =2.0 1.9
Multiplication 45 201 13.6 ) -3.5 7.0
Division 40 6.9 101 - =104 1.9
Spelling 28 n.z .29 -2.0 0.7
Spring Testing
Reading: ) )
Passages 96 52.6 29.8 -3.6 41
Word Lists 96 18.8 12.9 -5.0 6.7
Math: ' ‘ '
Addition 35 21.9 : 10.8 -1.3. 1.5
Subtraction 53 "14.9 7.2 -1.9 1.9
Multiplication Y| 27.3 ’ 17.8 . ‘ -2.8 4,7
Divisfon - 3% - 13.1 12.6 : -4.9 7.9
Spelling 30 83.3 317 0.7

. =2.0

3No tests of significance were conducted.

™
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" Table 2
Means and Standard Deviations of Number Correct and Discrepanties

in Reading Passages for Each Districta

Standard Standard -

Average, Deviation ' Deviation
Median . Median Average Average
District N Correct “Correct Discrepancy . "Discrepancy
Fall Testing
A 4 28.0 21.8 -7.6 7.7
B 21 -17.3 15.3 =7.2 9.7
C 16 33.9 22.4 -3.3 3.1
D 17 49.0 33.6 -2.7 1.7
E 13 25.5 26.7 -10.3 11.6
F 31 50.3 32.1 -2.7 2.2
_Wintér Testing
A 4 46.8 23.5 -2.9 1.3
" B 21 33.0 19.5 -4.3 3.3 e
C 16 50.3 25:3 -2.6 1.5
D 1 53.9 28.1 -3.6 2.8
E 13 32.9 . 20.2 - -4.8 . - 5.3
F 31 62.7 29.8 -2.2 1.6
Spring Testing
A 4 49.5 32.5 2.1 2.1
B 21 41.7 24.3 -5.1 6.7
C 16 53.6 27.3 -3.0 1.8
D N 61.4 '34.4 -2.7 1.3
E 13 - 33.7 18.4 -4.2 2.4
F 31 64.6 . 31.5 -3.3 4.1

o tests of significanée{were conducted.
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Table 3
Means and-Standard Devigtfons of Number Cokrect and Dfscrepancies

in Reading Word Lists for Each District®

- Standard Standard

'Average Deviation Deviation
. Median Median Average Average
District N Correct Correct Discrepancy Discrepancy
Fall Testing
A 4 5.5 4.2 -10.4 8.1
B 20 8.6 . 10.5 -6.8 5.8
c 16 .. 9.8. ©9.8 . =5.1 -5.4
D 1 14.8 11.0 -5.1 3.9
E - - - .- -
F 8 6.8 - 3.2 -4.,2 3.2
Winter Testing |
A - - - - -
B 21 14.7 11.8 -5.7 4.8
C 16 o 17.4 ©14.8 . =5.3 4.7
D 11 19.4 10.0 - -3.9 - 2.2
E -- ‘ -- - -- --"
F 31 8.0 6.1 -6.2 6.8
Spring;Iesting
A 4 17.3 12.1 3.7 2.2
B 21 13.4 7.7 -4.7 3.4
C 15 21.0 14.2 . =4, 2.6
D 1 22.5 11.7 ~-4.0 2.3
E - — _— —— -
F 31 22.6 15.6 -6.1 11.0
3 z

No tests of significance were conducted.

(y)
o=t




Table 4 .
Means and Standard Deviations of Nﬂhber Correct and Discrepancies

in Addition for each District®

PR - e ,..27 e

Standard . . Standard
Average Deviation Deviation
Median Median Average Average
District N Correct Correct Discrepancy Discrepancy
- Fall Testing Aiﬂ. ¢
A 2 6.5 0.7 4.0 0.4
B 7 4.9 2.7 -3.7 2.1
c 10— —21-2 124 +1= 2-\ 18—~
D 8 8.0 6.7 -3.2° 3.3
E 1 7.0 -- -3.6 --
F 8 14.0 14.1 -0.8 4.6
Winter Testing _ | \ .
A 2 23.0 0.0 -1.0 0.0
B 7 19.0 11.8 -1.3 1.6
c 7 18.6 7.0 -0.8 1.4
D 7 19.7 “11.4- -1.0 1.6
E 1 20.0 0.0 -1.7 0.0
F- 8 25.6 15.1 -1.5 1.3
Spring Testing
- A 2 22.5. 0.7 -1.5 --
B 7 17.6 10.3 -2.0 1.9
c 8 25.8 7.9 -0.9 1.2
D 8 22.4 12.1 -1.1 1.8
E . 1 26.0 -- -1.5 --
F. 17 - 20.6 10.6v -1.7 1.0
.a

No tests of significance were conducted.
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Table 5
Means and Standard Deviations of the Number Correct and Discrepancies

in Subtraction for Each Districtd

_ Standard : ~ Standard

Average Deviation Deviation

Median Median Average Average
District N Lorrect Correct Discrepancy Discrepancy
Fall Testing
A 2 6.5 6.4 -5.9 5.8
B 7 3.4 3.2 -2.8 0.9

-_— e 10— 14,8 . 1246052 22 T

D 8 4.3 5.0 - \_4.1 4.6
E 5 5.4 2.7 KS'O 2.9
F 17 7.8 8.4 2.7 3.5
Winter Testing \
A 2 10.0 1.4 -2.7 0.4
B. 7 12.9 12.0 -2.7 2.9
C 7 15.7 7.0 -1.0 1.5
D 7 - 10.6 5.5 -2.6 1.6
E 4 .18.8 7.5 -1.8 0.6
F 21 16.1 7.4 -1.9 2.1
Spring Testing - | K
A 2 7.0 2.8 4. . 1.6
B .. 7 15.9 9.5 -1.3 1.8
c 8 . 16.0 9.3 -1.7 2.3
D 8 13.0 6.5 -1.6 2.1
E 5 18.0 7.6 -1.7 1.8
F 17 14,8 6.8 -2.3 2.2

Ao tests of significance were conducted.
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Table 6
Means and Standard Deviations of Number Corfect and .Discrepancies

in Multiplication for Each District?

Standard Standard
Average Deviation - ' Deviation
Median Median Average - Average
District N Correct Correct Discrepancy Discrepancy
Fall Testing : _ S oo
A 2 3.5 3.5 ~23.3 © 23.6
B 4 4.0 1.4 -5.1 2.4
c 6 13.7 7.0 i 06— — A
D 7 7.6 7.1 -3.8 4.5
E 4 17.5 10.2 . -3.9 2.5
F 14 7.3 7.0 - -8.8 13.3
- Winter Testing ’ _ .
A 2, 2.5 . 0.7 9.6 2.7
B 4 23.8 14,1 -0.9 2.7
c 5 29.4 19.8 -2.5 3.3
D 6 18.2 11.3 -9.9 - 17.8
E 3 39.3 3.2 -1.3 1.0
F 16 20.2 “11.2 -2.4 2.9 .
Spring Testing
A 2 13.0 4.2 0.0 1.8
B 4 11.5 8.6 -6.9 4.7
c 6 19.7 13.2 -6.5 7.3
"D 7 37.7 22.3 -1.6 2.8
E 4 26.5 17.2 -2.6 1.4
F 12 . 34.5 \ 1738, -0.1 2.6
a

No tests of significance were condﬁcted.
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Table 7
Means and Standard Deviations of Number Correct and Discrepancies

in Division for Each District?

Standard : Standard

Average "Deviation Deviation
Median Median Average - Average
District N Correct Correct Discrepancy Discrepancy
Fall Testing
A | 3 0.0 — C-13.0 0.0 .
B 4 0.0 0.0 -3.8 0.9
C 6 2.8 2.6 -0.3 4.3
D 7 2.9 3.5 -3.6 5.6
E 4 0.8 1.5 -8.3 3.3
F 1 2.4 2.5 -7.1 5.7
winter Testing
A 3 6.7 5.5 -5.5 3.3
B 4 5.0 2.6 -4.6 3.0 -
C 4 7.8 6.1 -10.6 15.0
D 6 4.2 3.3 -10.2 7.0
E 3 37.7 15.3 -0.7 1.7
F 1 3.6 2.4 -12.0 8.8
Spring Testing
LA 3 :10.7 10.1 -3.9 7.2
B 4 7.0 5.0 -9.0 10.9
C 6 10.8 12.4 -4.8 3.8
D 7 5.9 6.0 -11.9 11.9
E 4 33.8 7.2 +0.6 1.3
F 12 8.4 12.6 -4.7 5.5
.a

No.tests of significance were conducted.
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Table 8
Means and Standard Deviations of Number Correct and Discrepancies

in Spelling for Four Districtsa

Standard o Standard
Average Deviation . - Deviation
~ Median Median Average Average
District N . Correct Correct: Discrepancy Discrepancy

Fall Testing

c 10, 27.4 9:0 2.2 0.9
E 9 27— 27.8 AT 1720
F 2 58.0 .- 17.0 | -2.6 0.8
G 8 51.1 28.9 | -2.5 2.0
Winter Testing “\

c 10 82.4 21.5 7 0.5
E 10 62.9 - 34.1 -2.1 0.7
F - _— - . - -
G 8 69.4 29.9 - -2.3 0.8
Spring Testing | o

c . 10 91.6 ~  29.5 -2.0 0.8
E 9 64.9 24.7 2.0 0.7
F 2 116.5 55.9 -1.8 0.8
G 8 83.6 32.1 -1.9 . 0.6
a

No tests of significance were conducted.
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Table 9

- Feratios, Degrees‘of Freedon, and Probability Levels for ANOVA on Teachers

z2e

Fall

| Winter - Spring
~ Neasures Mdn Correct Discrepancies Mdn Correct Niscrepancies Mdn Correct Discrepancies
| FEY I TS B N P Y T
- Passages (8,87)  (887)  (8,8) X (8,87) X
' p < .00 pe.0b pe 0 el
| Fe 5 By
" Word Lists i Koo (55) X Koo (887)
p <001 p< .0
S X
Addition | (8,26) X - i |
<00
| F =3, | :
Subtraction (8,44) = .X X B \
p <. |
' | F=2.48
Nultiplication X Lo (1,8) X f f
pe b
P00 F=1300 F=290
Divisior | a0 | may
| p <8 p <00 p b
| F a3 |
SpelTing | (L) | b
pel . |
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Table 10

Means and Standard beviations of Number Correct and Discrepancies

in Reading Passages by Teacher

Standard Standard
Average Deviation _ Deviation
Y, Median Median Average . Average
Teacher N Correct Correct Discrepancy Discrepancy
Fall Testing )
1 4 28, Q*** 21.8 -7.6% 7.7
2 7 14.1 12.8 -8.9 12.5
3 14 18.9 16.7 -6.3 8.3
4 n 49.0 33.6 -2.7 1.7
5 13 25.5 26.7 -10.3 11.6
6 9 65.9 41.1 -2.7 2.7
7 8 23.0 17.0 -3.3 3.4
8 9 32.1 21.6 -3.2 3.6
9 7 - 36.3 24.9 -3.3 2.7
10 14 55.8 22.8 -2.3 0.8"
Winter Testing
1 4 46, 8*** 23.5 -2.9 1.3
2 7 32.3 13.5 -3.0 0.9
3 14 33.4 1 22.4 -5.0 3.9
4 1 53.9 28.1 -3.6 - 2.8
5 - 13 32.9 20.2 -4.8 5.3
6 9 72.0 36.9 -1.8 1.4
7 8 - 36.8 24.8 -3.2 2.7
8 9 49.1 24.5 -2.5 1.3
9 7 51.9 28.2 -2.6 1.8
10 14 71.5 17.9 -1.8 0.5
Spring Testing
1 4 49, 5¥%* 32.5 -2.1 2.1
2 7 49.0 24.6 -2.9 1.7
3 14 38.1 24.3 -6.2 8.1
4 M 61.4 34.4 TL2.7 1.3
5 13 33.7 18.4 -4.2 2.4
6 9 70.6 37.3 -2.7 3.0 .
7 8 38.1 27.4 -6.5 6.5
8 9 52.0 24.9 -2.8 1.3
9 7 + 55,6 32.1 -3.2. 2.4
10 . 14 75.9 20.9 -1.8 0.4
*p < .05

***p < ,001
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Table 11
Means ahd Standard Deviaytions of Number Correct z;nd Discrepancies

in Reading Word Lists by Teacher

. Standard Standard
Average Deviation : Deviation
: ~ Median Median: Average Average
Teacher "N Correct Correct - Discrepancy Discrepancy.
Fall Testing \
1 4 5.5 4.2 -10.4 8.1
2 7 13.9 15.1 -3.4 2.3
3 13 5.7 6.0 -8.6 6.3
4 11 14.8 11.0 -5.1 3.9
5 = - - - - --
6 - -- -- - --
7 6 6.0 3.2 -4.3 3.7
8 9 10.4 11.2 -5.7 7.0
9 7 8.0 8.3 -4.2 2.6
10 2 9.0 2.8 -4 .1 1.5
Winter Testing
1 - -- -— . == T --
2 7 27 .6 *k* 10.2 0 =2.0 . 0.8
3 14 8.3 5.8 -7.6 4.9
4 N 19.4 10.0 -3.9 2.2
5 - e=- -- -~ -
6 - - - - -
7 - 8 8.0 6.1 -6.2 6.8
- 8 9 21.4 17.2 -4.7 3.6
-9 7 12.1 i 9.7 -6.0 6.0
10- - - - ! . - -
Spring Testing
1 4 17.3 | 12.1 -3, 7** 2.2
2 7 15,7 ¢ - 8.1 -2.9 1.2,
3 14 - 12.3 |- 7.5 -5.6 3.8
4 1. 22.5 | 11.7 -4.0 2.3
5 13 13.0 | 8.7 -5.2 3.7
6 9 22.4 |- 15.4 -3.8 4.0
7 8 19.0 | 20.9 -14.9 19.3
8 9 21.3 16.4 -3.9 2.4
9 7 20.5 11.4 ~-4.3 ’ 3.1
10 14 24.8. 13.0 . -2.6 2.3
*E =

p < .01
*dKk p i .OO'I

40
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Table 12

Means and Standard Deviations of Number Correct and Discrepancies

<

d in Addition by Teacher
Standard Standard
Average Deviation Deviation
_ Median  Median Average . Average
Teacher N -Correct Correct Discrepancy - Discrepancy
- . Fall Testing

1 ' 2 - 6.5 0.7 _4,Q*Fx 0.4
2 4 8.0 4.3 -2.1 0.8

3 5 4.8 2.6 - =4,2 2.2

4 8 8.0 6.7 -3.2 3.3

5 1 7.0 0.0 -3.6 0.0

6 -- - - == -

7 7 15.7 14.3 +0.7 2.1

8 4 13.0 4,2 -1.1 0.1

9 5 19.0 13.4 +1.0 1.1
10 1 2.0 0.0 - -11.0 0.0
Hinter Testing

1 2 - 23.0 . 0.0 -1.0 0.0

2 3 27.7 11.6 - -0.2 1.9

3 4 12.5 7.6 -2.1 0.7

4 7 19.7 11.4 -1.0 1.6

5 1 20.0 0.0 -1.7 070 -
6 - - -- -- -

7 7 27.0 _. 15.7 -1.3 1.3

8 2 17.0 8.5 -0.7 ¢ 2.5

9 5 19.2 7.4 -0.9 1.2
10 1 16.0 0.0 -2.8 0.0
Spring Testing

1 ‘ 2 22.5 0.7 -1.5 -

2. 4 24.8 8.8 --0.3 1.5

3 5 12.2 5.5 . -2.7 1.6

4 8 22.4 12.1 -1.1 ‘ 1.8

5 1 26.0 - -1.5 -

6 . _-— —_— - - -

7 7 23.3 15.2 -1.4 1.4 -
8 2 19.0 1.4 -1.8 0.0

9 5 28.8 8.6 -0.4 1.4
10 ‘ 1 ~10.0 S a- -3.1 0.7
**x p <001
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Table 14

Means and Standard Deviations of Number Correct and Discrepanc{es

in Md1tip1ication by Teacher

Standanrd
Deviation

Median

Standard
Deviation
Average

Average
Median

Average

Discrepancy

Discrepancy

Correct

Correct

Teacher

Fall Testing
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Winter Tesqing
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—

Spring Testing

NN O
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.

o 0w
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Deviation
Discrepancy

. .Standard
Average

Average
Discrepancy

Standard
Deviation
Median
Correct

Table 15
in Division by Teacher .

Average

Median
Correct

‘Means and Standard Deviations of Number Correct and Discrepancies
N

Fall Testing
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-, Table 16
Means and Standard Deviation% of Number Correct and Discrepancies

\
in Spelling by Teacher 3

Standard ) Standard
‘Average - Deviation : Deviation
Median Median .  Average Average -
Teacher - N ° Correct Correct Discrepancy Discrepancy
Fall Testing .
4 8 51.1 28.9 -2.5% 2.0
5 9 - 27.1° 27.8, -17.1 17.0
6 2 58.0 17.0 -2.6 o 0.8
8 . 5 22.6 7.7 -2.7 1.0
9 5 . 32.2 8.2 -1.7 0.4
HWinter Testing
4. 8 69.4 29.9 -2.3 0.8
5 : 10 62.9 34.1 -2.1 0.7
' 6 - - - - -
i 5 84.2° - 19.4 -1.6 0.2
9 5 80.6 25.7 -1.8 0.7.
e ‘
Spring Testing // , .
4 -8 | 836 32,1 - -1.9 0.6
5 9 64.9 24.7 -2.0 07
6 2 116.5 55.9 -1.8 0.8
8 5 93.8 - 21.6 -1.8 - 0.8
9 5 89.4 38.5 - =2.2 1.1
*p < .05

[
@




Table 17
| - | | 5
- Frequency of Occasions Where Average Discrepancy Inproved Between Fall and Spring for Each Teacher

| T | | - Percentage of
Reading . Word . S Wt Reduced
Teacher Passage List  Addition  Subtraction  cation  Division ~Spelling  Discrepancies

1 [ ¥ / [0« 100

! A N
3 [ / - i
! AR / / [

; e 0
f - / - / " |
] 0
8 /o / / ]
;. o - )
I A A / | . 6

K signifies that peer d1screpancy decreased between Fall and Spring test §5510
-~ denotes no comparison possible. -




Table 18

F-ratios, Degrees of Freedom, and Probability Levels for ANOVA on Classification of Students

Spring Testing

Mdn Correct Discrepancies

O RTeg e Teng
Mrasures Mdn Correct Discrepancies Mdn Correct Discrepancies
- F=7.06 F=573 F=6,64
Passages (1) (1,94) (1.94) X
piﬁ} p<.06 p<.0b
o st [ x | X
: " i
Fed00  F=42 F=8.78
Addition (1333) (]a33) X (]a3])
| | peli  ps0S pe<.0
~ . CF=ST1 0 Fe0.8
- Subtraction K X (4 (0,4
‘ | N I p<.0
Miltiplication 1 X i X
|
F=‘6‘0]
Division (1,3) X )y X
<.05
~ Spelling X! 1 28) X X
‘ o op <05,

-

F=10.9
(1,%)
p <001

CF=1.2

(1,%)
p < .01

F=13.13
(1:33)

<000

Fes0
(1,39)
p<.06

[c 416

>
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Table-19

Means and Standard Deviations of Number Correct and Discrepancies |

»{ﬁpﬁgé&iné Measures for Each Student Classification

) Standard Standard
_ ~ " Average Deviation = . Deviation
Student Median - Median Average
C]assification N Correct Correct Discrepancy Discrepancy
Fall Testing
LD: : ) :
Reading Passages 55 A2.9%* 31.6 -3.5* 4.6
Word Lists. . 36 10.5 10.1 - =5.0 4.3
 EMR: .
\Reading Passages 41 26.6 23.2 -7.0 9.2
Word Lists 23 8.0 8.5 -7.3 6.4
Winter Testing
LD: o |
. Reading Passages - 55 + - 54,5% 28.6 : -2.8 2.4
Word Lists 36 15.3 . ° 11.8 -5.1 4.4
EMR . .mmmvé.mmemm»mmw w“mfm
Reading Passages 41 40,2 ——24.5— - —=3.8— 3+6-
Word Lists . 20 15.7 % 12.9 -5.7 5.2
~Spring Testing \
LD: - ' o
Reading Passages 55 60.8*** - 29.8 -3.4 5.0
Word Lists 55 21.8*%* 12.8 C . =3.9 6.0
EMR: - - T
Reading Passages - 41 41.5 L 26.2 -3.9. 2.7
Word Lists 41 - 14.8 \ 12.2 -6.5 - 7.4 _
*p< .05 S | o
** p < .01 ' ’ \ ,
***p < .001 v ,

[




Table 20

Means and Standard Deviations of Nuﬁﬁer Correct and Discrepancies

in Math for Each Student C]éssification

43

; Sténdard Standaré
Average, Deviation Deviation
Median Median Average Average
N Correct Correct Discrepancy Discrepancy
Addition
Fall Testing ]
LD’ . 16 . 14.1* 12.1 . -0.8* 2.9
EMR 19 7.7 6.3 -=3.0 3.2
Winter Testing
LD 15 24.5 11.7 -0.5%* 1.4
EMR 18 18.3 10.0 -1.7 1.0
Spring Testing - f
LD 16 28, 1%%* 1.5 0. 4kk* 1.5
EMR 19 16.6 7.0 . =2.1 1.0
Subtraction o .
Fall Testing
LD 28 7.8 9.9 -2.9 3.7
EMR 25 . 6.6 6.3 -3.3 3.2
Winter Testing
LD " 26 17.2% 8.0 =1.3%* 1.7
EMR 23 11.9 6.8 -2.9 2.0
Spring Testing . )
LD 28 16.3 7.3 -1.6 1.9
EMR 25 13.5 +7.0 -2.2 1.9
Multiplication i ;
—FalT" Testing
LD 25 10.4 6.8 -5.5 10.6
EMR 16 8.8 8.0 _ -6.9 9.4
Hinter Testing . .
LD. 23 23.7 13.0 -2.2 2.7
EMR 14 19.7 15.4 -6.3 1.9
Spring Testing S ,
LD 25 32.7%* 15.7 -1.6* 3.5
EMR 16 18.9 18.0 -4,8 5.7
Division '
Fall Testing '
w 19 2.8% 3.1 -5.7 6.4
EMR 16 : .8 1.4 -6.4 4.6
Winter Testing
LD 18 5.5 3.6 -7.9 6.6
EMR 14 1.4 16.0 -9.5 10.6
Spring. Testing ' _
LD 19 - 13.4 11.7 -3.4 6.3
. EMR 16 12.7. 14.0 -6.7 9.3
*p<.05 ' ‘[
** p < .01 '
k% i .001



Table 21

nm_Meansuandetandand-Devjatiohs-of~Number~Corrgc@;and~Discrepancies ' i’

in Spelling for Each “Student Classification

Standard " Standard
Average Deviation - Deviation
Student : Median Median ~ Average v
C1assification "N Correct Correct’ Discrepancy Discrepancy
\
Fall Testing\c‘ .
' \F /
LD ‘ 14 44.1 23.4 2.1 1.2
| EMR - ‘\ 16 30.6 25.2 -10.9 . 14.4
kwinter'Testing\ /
LD AR 76.8 28.2 -2.0 | 0.7
'EMR ; 16 67.9 30.1 -2.0 | 0.7
. ! ! . |
Spring Testing o ‘ l
LD 14 92.9 . 33.9 2.0 0.8
EMR L 16 ~74.8 28.0 - =2.0 0.6
*p < .05 /
\

e




Table 22

- F-ratios, Degrees of Freedom, and Probability Levels for ANOVA on Grade Level of Students

Fall Testing

Winter Testing

Spring Testing: |

Measures Mdn Correct Discrepancies Mdn Correct Discrepancies . Mdn Correct Discrepancies
F=1933  F=98 " F=213 F=83  F=1560  [F=68
Passages (5,0) (5,0) (5,90) (5,90) 5,%) (5% -
<001 pc00 p <001 p< 000 p <001 p e, 000
: o F=4.67 F=2287 F=5.58 F=3.]8
Nord Lists (5,%2) ' (5,50) ! (5,8)  (5%)
p < .001 \ p <05 p <001 p<.0l
| F=30  Fe3 |
~ Addition (9,29) (5.29) . X X X
- p<.09 p<.0b
| F =3, =30
Subtraction (5,47) o X (5,8) X X
| pe b | B
'/ |
- F=13.16 ' ‘ | F=3.9
Multiplication + - (2,38) o B X (2,3) X
s pei05 | p< .05 ]
= o \ | F=1.39
Division e SR ) o (2,%)
| . \ p< .01
SRR F=904  Fe73.5 | F=7.00 F=5.15
Spelling (4,08)  (4,26) \ (43) . (4,26) !
p<. 00T p<.0N ,\p.5.001 <,001

R

A

24

Sv
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Table 23
Means and Standard Deviatiohs of Number Correct and Discfepancies

in Reading Passagez for all-Six Grade Levels .

<

' - Standard ' ’ Stardard _
" . Average Deviation | Deviation -
: ~ Median Median Average Average
Grade Level N - Correct _"Correct__\, Discrepancy - Discrepancy
Fall Testing
1 5 6.8 7.8 1. o¥ex 4.5
2 13 5.5 6.5 -14.7 12.8
3 17 20.5 12.4 - -6.3 7.4
4 N 22 . 31.0 15.4 ' -3.7 2.0
5 18. -~ 59.1 ° 32.8° -1.8 1.2
6 21 59.5 5.4 .. -2.9 . 2.2
Winter Testing \ .
1 6 14, 3x 7.3 5. 3wkk 4.3
2 13 ©16.2 8.1 -6.9 5.2
3 17 - 36.6 17.4 -3.3 1.6
4 122 50.3 18.4 -2.4 0.9
5 17 72.9 26.4 -1.7 0.9
6 21 - 65.9 21.6 -2.4 S 2.1
Spring Testing 4
1 5 9.Gwek 3.8 10.3xx 5.8
2 13 23.6 16.0- -6.9 . 8.2 ¢
3 17 - 4.3 15.9 -3.4 1.5
4 22 52.9 23.3 -2.8 2.0
5, 18 79:1 133.0 -2.3 2.4
6 21 « 66.8 20.1 -2.3 1.0
o pz 00 "

/
QT
(g
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Table 24
Means and Standard Deviations of Number Correct and Discrepanciés

in Reading Word Lists for Each of Six Grades

Standard o Standard
: Average Deviation te Deviation
, P Median Median Average - Average

Grade Level : N Correct Correct Discrepancy Discrepanc:

Fall Testing

1 | 3 ¢ 0.0%* 0.0 2.2 3.3

2 9 4.2 - 3.6 ‘ -6.5 7.2

3 14 6.2 - 4.9 -6.6 4.7

4 °15 9.0 1.1 -7.9 5.9

5 . 1 .16.7 - 10.7 -3.8 2.3

6 o _ 7 16.6 8.3 -4.5 5.6

Winter Testing

1 - 10.0* 16.8 -4.0 1.7
2 8 14.0 11.3 -7.3 7.3
3 15 . 9.7 6.1 -7.1 5.5

4 - 10 - 13.9 12.9 -5.2 2.8

5. 1 22.5 12.0 -2.9 1.3
.6 7 24.3 11.4 -4.2 ~,. 5.0

“ :, Spring Testing

1 5 8, 2xwx 3.8 -15. 1% 16.6

2 13 10.2 5.5 © -4.9 3.8

3 17 16.8 " 14,0 ¢ -6.2 - 10.3 .

4 22 17.2 10.1 -4.6 2.8

5 18 1 27.2 13.7 . =3.3 3.7

6 21 23.2 12.5 -3.5 3.7

*p < 05 | i '

**.pi.o‘l 2 /\

*** p < 001

<
¢ /\\ e )
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Table 25

Means and Standard Deviations of Number Correct and Discrepancies

in Addition -for Each of Six Grade Levels

: Standard i Standard
Average Deviation Deviation
. Median ~ Median Average Average
Grade Level N Correct Correct Discrepancy Discrepancy .
Fall Testing
1 3 2.3 0.6 -1.3* 4.9
2 - 4 4.0 2.3 -1.8 2.3
3 8 18.1 10.5 +0.7 1.4
4 3 4.0 3.5 -6.0 4.8
5 8 7.5 4.6 -3.5 2.7
6 9 14.8 . 1.9 -2.0 2.7
Winter Testing
1 . 3 21.3 25.0 ~1.9 0.6
2 4 17.5- 16.0 -1.2 2.1
3 8 - 23.4 10.0 -0.9 1.3
4 , 3 14.3 2.9 -2.1 0.6.
5 o 7 24.0 8.3 ~0.7 1.3
6 7 20.0 - 7.3 -1.3 1.3
Spring Testing o ' . .
1 3 9.3 4.9 -2.1 1.0
.2 4 21.5 11.4 -0.5 1.9
3 8 25.3 12.4 -1.5 1.2
4 4 20.8 14.1 -1.6: 2.2
5 8 21.6 9.0 -0.9 1.4
6 8 24.1 10.0 -1.6 1.8
S *p 205

e
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Table 26
Means and Standard Deviations of Number Correct and Discrepancies

_in- Subtraction for Each of Six Grade Levels

Standard’ Standard

Average Deviation Deviation

L Median Median Average Average .

Grade Level . N Correct _ Correct Discrepancy Discrepancy

Fall Testing

1 -3 1.7* 0.6 ~0.3 2.9

2 5 2.8 3.1 -4.5 5.7

3 10 14.4 . 9.2 -1.2 2.7

4 - 8 3.4 2.5 -3.2 1.5

5 11 4,7 3.1 ~-3.9 3.6

6 BN 16 . 8.8 10.8 > ~3.9 3.3

Winter Testing

1 3 3.7 5.5 ~5.0* 5.4

2 5 15.9 12.4 ~-0.9 2.3

3 10. 17.1 6.1 ~1.2 » 0.9

4 9 12.9 8.6 ~2.5 2.0°

5 9 13.0 4.1 - ~-2.0 1.0

6 13 16.9 -. 7.1 ~2.2 1.3

Spring TeSting . |

1 '3 . 6.3 4.5 -3.4 3.1

2 5 19.0 7.2 ~1.1 1.6

3 10 13.5 5.0 -1.9 1.3°

4 9 18.3 7.8 ~-1.0 1.9

5 11 .  13.5 5.9 =1.7 1.7

6 15 15.3 ,‘8,2 ~2.5 2.1

*

an
0N
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Table 27
‘Means and Standard Deviations of Number Correct and Discrepancies

. in Multiplication for Each of Three Grades .

‘ . Standard - Standard
Average Deviation - Deviation
' Median Median Average - Average
Grade Level N Correct Correct Discrepancy Discrepancy
Fall Tésting
_ 4 10 7.4% 6.1 -3.5 4.1
. 5 .9 - 6.2 3.6 -3.6 2.4
6 , . 22 12.2 8.1 -8.1 13.1
Winter Testing
4 : 10 16,8 - 17.1 -7.5 13.1
5 7 . 26.7 7.6 -0.9 1.7
6 ‘ 19 23.3 13.7 ~2.6 3.2
Sprinb Testing
4 1 6.2  10.7 4.3 4.0
5 _ 9 36.3 20.9 -2.3 3.9
6 21 29.2 7.1 - -2.3 5.3
*p<.05

1
-0
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Table 28

. Means and Standard Deviations of Number Correct and Discrepancies

e

in Division for'Eéch of Three Grade Levels

Standard - . Sfandard

Average Deviation Deviation
Median Median Average Average
Grade Level N Correct Correct Discrepancy Discrepancy
Fall Testing
4 | 3 3.0 2.6 -0.9 2.4
5 8 1.3 3.2 -3.7 2.3
6 . - 24 2.0 2.6 -7.4 6.1
Winter Testing ,
' 4 5.3 5.5 -7.9 10.2
5 7 5.1 3.0 -6.8 3.9
6 ‘ 21 9.4 13.3 -9.3 9.5
Spring Testing
. B 8.0 7.9 _7.5%% 8.2
5 8 6.9 7.6 . -12.3 11,8
6 23 16.1 ©13.8 -i.9 3.5
** p < .01

o,
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Jable 29
Means and Standard .Deviations of Number Correct and D1screpanc1es

in Spe111ng for Each of F1ve Grade Leve]s‘

- Standard. - Standard
Average Deviation < Deviation
Median Median Average Average

Grade Level - N Correct - Correct Discrepancy Discrepancy
Fall Testing

2 4 0.0*** 0.0 -35,0%** 0.0

3 2 18.0 2.8 -3.0 : 1.8

4 7 30.1 14,7 -3.0 1.6
5 7 60.0 . 25.4 -1.3 1.1

6 10 44.0 15.5 -2.7 0.8
-Winter Testing .

2 4 29 .5%** 5.1 -2.3 0.4

3 2 59.0 21.2 -2.2 0.8

4 7 65.7 21.0 -2.1 0.7

5 7 98.7 22.6 -1.6 0.5

6 8 77.9 22.5 -2.1 0.8
<§pring Testing

2 4 . 43.8%** 8.1 -1.9 . 0.6
3 2 64.0 11.3 -2.2 0.4
4 7 75.7 27.7 -2.0° 0.6

5 7 111.3° 19.2 - =1.5 0.3
6 10 88.6 31.3 -2.3 0.9
*** p < .001




| Table 30

F-ratios,"Degrees of Freedom, and Probability Levels for ANOVA on Student Sex

9“

Fall Testing | - Winter Testing Spri'ng Testing

~ Measures Mdn Correct Discrepancies  Mdn Correct Discrepancies Ndn Correct Discrepancies
Passages | X X | ! X X | X
| F=3.07 |
Word Lists - {1,56) X X X X X
| pe.0 ,
 Addition , . r o | |
Subtraction ) X b X X X X
Multiplication KoL ! v ! !
‘\ Fell "
Division Lo X (1,30) X X
“ \\ p<.05
Spelling o \\ X X X X X
\\ |
| \
\:
3\1

€9
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Table 31

Means and Standard Deviations of Number Correct and Discrepancies

in Reading by Sex of Student - \\
2 . ! S . '
,Sféndard ‘ Standard,
Average ‘Deviation Deviation
: Median  Median Average Average
Sex N ~ Correct Correct Discrepancy Discrepancy

3

Fa]l/éesting

Reading Passages:

Girls 15 - 48,1 28.9 ©=2.5 2.5
Boys 81 33.7 .29.0 -5.5 7.5
Word Lists: | '
Girls 9 15.5% 10.6 -3.9 4.1
Boys 50 .8.5 9.1 -6.3 5.4
Winter Testing .
Reading Passagesﬁ
Girls ' 15 58.0 27.9 ‘ -2.3 1.3
Boys . 817 46.7 . 27.5 -3.4 3.2
Word Lists: . v
Girls 10 20.1 13.1 . -3.6 2.7
Boys" 46 14.4 1.8 . =5.7 4.9
. Spring Testing | ,
_Reading Passages: A .
Girls . 15 62.3 33.8 -3.5 4.7
Boys . 81 50.8 28.9 -3:7 4.0
Word Lists: - S
Girls 15 22,6 . 16.3 -6.1 10.8
7

Boys 81 18.1 12.2 -4.8 5.




Table 32

Means and Standard Deviations of Number Correct and Discrepancies

in Math by Sex of Student

55

Standard

: Standard
Average "~ Deviation Deviation
Hedian Median Average Average
Sex N Correct . Correct Di;crepancy Discrepancy
Addition
Fall Testing
Girls 11 12.3 10.9 -1.6 2.3
Boys 24 919 9.4 -2.2 3.6
Winter-Testing .
Girls 10 21.8 10.4 -1.0 1.3
Boys 23 20.6 1.5 -1.3 1.4
Spring Testing ' !
Girls n 24.5 10.9 1.0 1.2
Boys . 24 20.7 10.8 ~1.5 1.7
Subtraction Yo
Fall Testing . .
Girls 15 8.3 6.4 -2.1 1.9
Boys 37 m6.8 9.1 -3.5 3.9
Ninter.Testing . .
Girls 15 15.7 6.6 ~1.7 . 1.5
Boys 34 14.2 8.4 -2.2 2.2
Spring Testing '
Girls 15 13.9 5.5 -2.0 1.3
- Boys 36 15.4 7.9 -1.8 2.2
Multiplication
Fall Testing.
Girls n 8.8 5.2 -6.8 1.1
Boys 30 10.1 7.9 -5.7 9.8
Hinter Testing
Girls 9 14.9° 13.4 -4.5 3.9
Boys 28 24.6 13.5 -3.5 8.7
Spring Testing ’
Girls 12 27.4 20.6 -3.9 5.6
Boys 29 27.2 16.9 -2.4 4.3
Division ’
Fall Testing
Girls .10 1.6 3.0 ~7.4 6.3
Boys 25 2.0 2.6 -5.4 5.3
Winter Testing '
Girls 8 3.0 2.0 -13.8*% n.o
o Boys 24 9.8 12.5 ~-6.9- 6.9
Spring Testing
Girls 10 1.1 11.8 ~6.3 8.4
Boys 25 13.9 13.1 -4.4 7.7
*p<.05
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Table 33
Means and Standard Deviations of Number Correct and Discrepancies -

in Spelling by Sex of Student

Standard Standard
Average Deviation Deviation
‘. Median Median Average Average
Sex N Correct Correct Discrepancy Discrepancy
Fall Testing
Girls 4 48.5 - 20.2 -2.2 1.4
Boys ' 26 35.1 25.5 -7.5 12.0
Winter Testﬁng
Girls 4 83.0 27.1 . =2.0~ 1.0
Boys \, 24 69.8 . 29.5 : -2.0 0.6
Spring Testing
“Girls 4 99.5 36.1 -1.9 1.1
Boys - 26 80.8 31.0 -2.0 0.6
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