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Abstract

'

I

Ten sp9£1a1 education teachers in a rurat educat1ona1 cooperat1ve

.~

1mp]emented Spec1f1c curr1cu1um based méasurement and data-utilization

procedures with at 1east two students each over one schoo] year. Three .

‘data-utilization strategies (no dat? ut111zat1on, therapeutic analysis,

and experimental analysis) were compared in terms of their effects on

-

(a) the number of modi fications teachers made_in"the s}udents'

.
- N ° -

. & o -~ . . . s
grams, and (b) .student nerfo?mance. ‘Teacher preferences for therap8utic

gnd experimentat_strategies, as well as ‘for two measurement procedures -

(mastery and performance measurement) were examined also. Results

inditated that teachers.made more instructional changes and student

: ! "“l’. '.. - = L4 3 * - 3 -
performance increased more- when. spec1f1cJdata-ut111zat1on strategies

.

'Further1 teachers preferred
?
therapeutjc analys1s over exper1menta1 analys1s and performance measure-
\ IN
" Thé 1mp11cat1ons of these findings for

further development of measurement and evalua ion procedures are d1scussed

(thera?eut1c or exper1menta]) were used

Y -

ament ovér mastery’ measurement
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- academic ach1evement (Bohannon, 1975- Crutcher & Hofmeister, 1975; .
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8, Instructional Changes, Student Performance, and
Teacher Prefereices:  The, Effects. of Soeci?ic .
" Measurement and Evalyation’ Procedure% N

»
. M a .
hd -1

The 1earn1ng pr1nc1p1es of educational psychology (Gagne, 1965)
- and behav1or1sm (S1dman, 1960° Sk1nner,\1938) prov1de a theoretical
rat1ona}e for 1ncorporat1ng‘measurement and eva1uat1on into instruc-
tion. Add1t1ona]]y, a merger between mon1tor1ng and instruction is

. mandated by federal law (PL 94 142) and supported by research in-

' —vest1gat1ng the impact of d1rect cont1nuous evaluat1on on, student

' -
e

Frumess, 1973 Lov1tt Shaff &-Sayre, 1970) Therefore , it appears °

necessary to deve]op spec1f1c measurement and eva]uat1on systems that T

(a) sat1sfy the techn1ca1 requwrements of psychometric theory, (b)

1

resg;t.nn 1mproved student ach1evement and (c) can be.incorporated

-)\
’ eff1c1ent1y 1nto instructional methods " The InstJtute for Research

¢

.
~

: on Learnmng D1sab111t1es (IRLD) has'developed procedures (M1rk1n, Deno,
Fuchs, ‘Wesson, T1nda1 Marston, & Kuehnle, 1981) that sat1sfy certadn
techn1ca1 (Dého MJrk1n Ch1ang, & Lowry, 1980; Deno Mirkin, Lownx,

.& Kuehnle,- ]980 Deno Mirkin, & Marston, 1980,; Deno’ Miri;n Rob1nson,

" & Evans, 1980: Fuchs & Deno, 1981 Fuchs, Tindal, & Deno,1981; Marston

L] %

o & Deno, 1981 Marstqn,-Lowry, Deno & M1rk?n,,1981), educat1ona1 (Mirkin~

:. »

& Deno, 1979 M1rk1n, Deno, T1ndaJ-’& Kuehn1e, 1979), and eff1c1ency
: requirements (Fuchs, wesson, I1nda1 M1rk1n ‘& Deno, 1981),

Lt ‘In the present study, add1t1ona1 techn1ca], educat1ona], and

" .

log1st1ca1 requ1rements of frequent d1rect ?gaSurement and eva1uat1on
procedures weré -examined. . First, this study sought to descr1be how -
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the 1ntroduct1on-and use od‘data ut111zat1on strateg1es affects (a)-

S theenumbef af mod1f1cat1ons teachers make in the1r students' programs
. dhd (b) student  performance. Th1s 1nvest1gatTon of the contr1but1on
of data utilization to teachér behav1or and resu1t1ng student achieve-
ment is warranted because few stud1es have explored systemat1ca11y
whether measuring students or evaluating, data‘accounts for 1mproved

o »

student growth. Add1t1ona11y, this’ study is 1mportant because other re-

v 'ﬁsearch has dndfcated that teachers, who'collect.student performance'data
3 . . N . .

do not necessarily'use those data to make instructional decisions ‘
. = \ L] " Al
- . (Ba]dw1n, 1976, Whitey L977) . ‘g % .

ISR N

The second purpqggﬁof th1s study was to assess the efficiency

with wh1ch measurement gnd evaluat1on methods might be 1ncorporated into
instructional routines. Spec1f1ca11y, teachers/ preferences for mastery
versus performance measurement and their preferences for therapeutic

versus experimental evaluation were jexamined.

Mastery and Performance Measurement ) . .

In performance measuremenf the measurement task is a random sample

of items. from a 1arge pool of material, and the goa1 is to 1mprove the ~
*level of performance on that mater1a1 F1gure 1 111ustrates performance

measurement. The abscissa represents school days and the ord1nate' v

represénts the rate of performance on the measurement task; each data

¥ \ ”

point:répresents ‘the .raté jof performance on a’ g1ven day The Tine of

bESt fit through the data depicts the student's rate.of 1mpnovement in*®
s q ’
: K v
performance.on the pool of material,

\ ------- ETEETETTER em TS s e “~ . P -
S .
. - Insert Figure-l1.abput here . A )
< A A L. SO SR SRS R ’ .
» » ) \{\ ,
! : ’ g 7
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Figure Z'depicts mastegy measurement. Here, the absicssa repre-

~. v e . .
\<§Ents school days and the ordinate represents successive segments of

objectives of the curriculum mastered; each data point represents the‘

[

number of curriculun segments mastered on a given day. The Tine of best

f1t through the data po1nts depicts the rate of student progress through e,

/

the curriculum. The doal of repeated mastery assessment is to increase

/
The teacher measures -

. the student's rate of mastery in the curriculum.
Fl
.- \ :
et -the 3tudent on.a random sample of material from the current instruc--
tional curriculum unit until mastery is achieveﬁ, at which point (a)

>

the student's graph registers that a curriculum unit has been mzjtered,

S (b) the student's level of. 1nstruct1on progresses to the next s gment

. : Insért Figure 2 abowt here
Therapeutic and Experimental Analysis

’ i N ‘

In therapeutic data analysis, the objective is to gnsure that a stu-

-

+

P mmemccccccc et e —— —_——————— Q-

dent's performance reaches a prespecified goal by a certain date. This

goa1 may represent any reasonable performance 1eve1

elected by the teach-

~

er. Or, in a more’ systemat1c fash1on and in consdyénce with the princi-

ples of normalization” (Wolfensberger, 1972),

!

ance Tevel commensurate with a'student's'mainstr am peers or a Tevel that

this /goal may be a perform--

represents a reduced d1screpancy between the S udent s current perform-

Th1s goa] des1gnated as
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4

of the des1red performance level and the anticipated attainment date.

Then, a Tine of desired progress, the dynamic aqm‘<that conr€Ccts the stu-

5

dent S base11ne median score with the static aim is *drawn onto the graph.

Throughout the dglivery of instruction, data 1nterpretat1on consists
of the app11cat1on of the fo]]ow1ng ruTe: If, on three caonsecutive days,

s:odent'data are plotted belqw the dynamic aimline, then the program is
judged ineffective and a change is introduced into the student's program.

In experimental data analysis,.no student performance level and .C
attainment date are specified. Instead: there is a general directive
to improve continuously upon a student's current performance 1eve1

One assumes that only by 1mp1emeht1ng an unend1ng series of program

.

change7ﬁand by compar1ng the effects of the programs on student per-

formance, can an effective, individual program emerge and be improved s

4

continuous]y'over‘ﬁﬁne'{Deno & Mirkin, 1977). Therefore, program ,
changes are introduced regularly and are tredted as experimental hypo-

theses concerning their effect on a student's performance: The methods '
L4 . 2

Qf time-serijés ana]yéis (S%dman, 1960) are employed to summarize and

interpret student performance data.

()
N

_ Method , 4 ‘ .

Subjects T e z Cee .

‘.

.Subjectslwere 10 special seducation elementary resource teachers

(2 male, 8 female) in a rural educational cooperative. These teachers

<!

- . IS .
were required by th€ir special education director to implemeRt continuous

A | T . . . ’
evaluation procedures and to participate in a series of studies conducted .

- A -
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amounts of the schoot day. These children were functioning dramatical-

.

.
t
-

by the IRLD. "The teachers, whose experiencé in special education

ranged.from 0 to 90 years, implemented the procedures with elementary .

* .

age students who had been placed in resource programs for varying

.

1y below their peers in academic, language, and/dr sociaj areas.

. K . R
Procedure : , e T,

Teachers wereKtra1ned dur1ng one week of full -day workshops pr1or g
ta thz school year ‘and dur1ng bi - monthly, half -day workshops throughout
the year. These workshops were conducted by IRLD staff dnd, ‘prior to

A
February, their focus was on- t’a1n1ng the teachers to (a) write curric-

v

u1um-based IEPs, (b) create a curriculum-based measurement procedure K\

1nc1ud1ng mastery and performance systems, (c) measure frequent1y and -
-

graph student progress toward IEP goals., and (d)‘geve1op strateg1es to

1mprove the feas1b111ty of implementing the’ frequent measurement systenfS.

By February, each teacher had develpped curriculum-based IEPS for

‘at least two students and was measur1ng and gréphing those students

read1ng performance at least three t1mes each week. In February, the
two data-utilization systems, exper1menta1 and therapeut1c ana1ys1s
were introduced to the téachers. First, one-half of the teachers imple-

mented experimental ‘teaching; ane-half implemented therapeutic teaching.

After nine weeks, teachers switched data-utilizatiop systems. Therefore,

the study included three treatment phases: (1) no data-utiliiation Sys-

tem, (2) experimental analysis or therapeutic ana]ysfs, and‘(3) thera:‘

peutic or,e*pe\1menta1 analysis, whichever had not been implemented - -

dur1ng the second phase. - . ~

ABegtnn1ng in Noyember‘and every two weeks"thefreafter, the following

.

& - ' »

®

+

-
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I f ~+ Results

.‘6“ ' L T oo N \

L]

data collection proéedures were Tmplemehteds (a) IRLD staff inspected,

e

for eath teacher, two studensg' reading grabhs and counted the number

of 1nstruct1ona1 changes that had been 1ntroduced into these students'

[ -

read1ng programs, and (b) teachers measured the student's ora] read1ng : .

rate correct on 1ists of h1ndergarten,through th1rd,grade words (K-Q

Lists) random]y selected from the Core List of K<3 words in Basic Ele-

mentary Read1ng'¥ocabu1ary\\ R Series (Harr1s & Jacobson, 1972)

At the end of the school year, teachers completed a survey that
1nclbded 1tems on the teachers' preferences fpr performanee vs mastery _
measurement and for experlmental vs. therapeutic eva1uat1on as well as

the advantages and d1sadvantages of each s/fategy (see Survey Quest1bns

~

in Append1x)

v
. ] N . - ~
. - 7.

.

Effects of Data-Utilization | s .o

1)

data ut111zat1on»System Dbhase, teachers introduced a total of one change

Jin a]] of the students programs. In-the therapeutic teaching phase,
. , ‘ﬁ. ' -~
they,intrOQUced a total of seven chapges; in the experimental teaching

phase; six changes were introduced. . \

L]

Student performance. For each student, the median number of words .

L

conrect per minute within each of the three phases and then the percentage

of intrease across phases were calculated. From the no data-utilizatjon

system phase to the first data-utilization.phase, where one-half of the .

.teachers implemented therapeutic analyses and one-half imp]emented ex-
per1menta1 analyses, the students oral reading rates increased an aver-
age of 38%. From the f1rst to second data- utilization phases, when

y

hat4

Number of changes introduced into students’ progAans In the no Sl -

=&



teachers sw1tched data- ut1112a}1on strategies, student performance

7’2reased an average'of 24% This lower percentage suggests that. time

or maturatton alone does not explain the increase in student performT

ance from the no'data-utilization phase to the first data-utilization
N ’ . t

phase.’

Teacher Preferences T

S . »

~ H ]

‘Mastery and performance measurement.’ Jable 1 provides information

- ., .

concerning the frequency with which teachers preferred mastery or per-
. . . . ' .

/

' - ¢ . 4 ! : ~ pe . . . . :
" - @ formancé measurement in-each of five subject areas. For reading in

4

L . *7

’ context, six of-ejght responding teachers preferred mastery measurement. -

b e ) N . * . . 4 . * ]
< In the other four subject areas,.the majority of teachers preferred pér-

- M - A »
formance measurement. ! =2 .

[y

*Table 2 lists advantages and d1sadvantages of the two strateg1es .
( A
cated by the teacher:~\\1hspec¢1op of th1s table reveals that teachers a

c1ted a wide range of advantages and d1sadvantages for each strategy,

.

* with d1fferent teachers attr1but1ng some- of *the same advantages and_ -.

L4 -

d1sadvantages to both mastery an\\performaqce méasurement. For mastery
~ et {
measurement advantagés c1ted more- than once were (a) easy to under-

stand (b) easy to correlate w1th 1nstruct1on, and (c) ,easy tp set
reaJJst1c long-term goals. Q1sadvantages included: -(a)\not enough .
information provided,.gb) difficult to compare performance to peers,

and (c) difficult to see progress. For performanég measurement; ad-~‘ )
vantages included: (a) indicates actual‘performance on Tong-term goal,
and (b) indicates effeét1vgness of program changes. The only™isad-

vantage ‘of performance measurement c1ted more than once *was that

»~

%
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‘Experimental and therapeutic analyses. Table 3 presents the

teachers"preterences ror the two evaluation strategies aiven different
purposes; Ahe majorityuof teachers‘preferred the therapeutic approach
for (a) nonitoring progress toward IEP goals, (bj the ease of its-use;
(c) its efficiency, {d) a guide for when to change a student's instruc-

tional program, (e) the ease with which it could be‘described to

parents and other teXchers, (f) its more adequate representation of

. student performance, and (g) its overall usefH}ness. The experimental

\

‘approach was preferred by most teachers,as a guide for what to change

exper1menta1 approach (see Table 4)

in a student's instructiona] program.

QEQTeachers"also‘responded to thé question: “If you were able to use

.

the data utn112at1on system of your cho1ce what would that: system be?"
One half of the teachers 1nd1cated ‘that they would prefer: to’ use 2

combination of the expe;1menta1 and therapeutic approadhes, four’

teachers selected the therapeut1c approach and one teacher chose the
§.

(

Discussion ol

=The fﬁrst purpose of this study was to describe how the introduction

13




N ‘ 9

and use'of datq-uti]izatfon rules affects the‘numﬁer of'modifications

o

) -
teachers make in their students' programs and how the uje of those

rules affects student performance. The .results demonstrated thdt ..

with' data-utilization, rules, téacher§ more often used student performance

data to modify students’ programé. Additionally, with the use of data-
ufi]izéfionhstrategies and the concurrent increase in the number of

program modifications introduced, student's reading perforhance im-
. . -

v

_ proved,

-~ The resu]ts'o¥ this.stddy corroborate those of earlier investigations.
The findings indicated that méasuring anGZraphiAg students' performance
(as in tpq‘fjrst phase) does not insqu;thgt those data will be used to
ma ke instructionalgdecisioﬁs bf\that students' academic growfh will be
maximized. . The results suggested‘thft data evaluation, and perhaps the
use of specif{é data-utilization rules, may be‘critical in insuring that
teachers wi]]huse data to adjust jnstructional programs and to increase
th; probébi1ity that students will realize their educatioﬁa] goals.

fh; second purpose of this study was to assess teachers' preferences

. 'for progress and performance measurement and for therapeutic and ;xperi:
mental analysis. Resu1§s~indi;aped that, fof spelling, written expres-
sion, and readipg in isolation, teacher: preferred pe?formance measure-
ment; for reading in context, they preferred mastery measurement. Alf
though fhe‘téachers considered”master& measurement easier than perform-
ance measurement intsdﬁe cespects, they indicated that the information
they received through performance measurement was more useful for

.t

determining progress and the effectiveness of student programs .

&

”

AN




-]0 . ) . v . ..

>

Apparently, then, despite the relative géase with-which mastery measure-=

9

ment could be understood and could direct day-to-day {nstruction,
teachers preferred_performance over mastery measurement because it

. was more useful for making program effectiveness decisions. Thus,
. . - . - .

after a school year's experience with both measurement strategies,

teachers preferred performance measurement; given this preference,

. - . ) Y
performance measurement may be the more feasible measurement alternative.

:; With respect to eva]uatton strategies, the teachers overwhelmingly "

., preferred_therapeutic evaludtion. They found the therapeutic approach.
more useful and efficient for monitoring progress toward IEP goals.

They believed that it was a better indicator of when to alter a stu-

” . A

dent's instructional program; it was easier to explain to parents and
&-

.other school staff;- and it also better represented student performance
The teachers descr1bed therapeut1c teach1ng as, better for overall use.

In fact, teachers qpose the experimental approach ondy for the purpose .
of determfhing what aspect of the stodent S 1nstruct1oﬁaJ program Should
be changed. Despite the teachersI overwhelming preference for‘therapeutic
evaluation for specific purposes, five teachers inoicated that some
combfnation of the experinenta1 and therapeutic“approaches_might be

* best. This finding may be attributed to the fact that therapeutic' LN
eraJuation addresses the:question of when, not what, to\change in a
stuqent's program, and that teachers.preferred.experimental evaluation
for determinino‘what to change\in an educationa] plan. For handicapped
ch11dren, the question “what~to change" may be espec1a11y problematic,

~TEma

and this may have led some teachers to conc]ude that a ‘combination of

N i

-




the twog/trategies is optimal st
- The manual "Procedures to Develop and Monitor. Progress on IEP .

Goals" (Mirkin‘et al., 1981) describes an eva]uation.strategy that is

a combination of the\experimentaﬂ'and therapeutic techniques As in

the therapeutic approach teachers are directed to draw the dynamic

hae

aimline on the graph. Then, as is’common practice in analysis of

time-series data the«siope of the student pertormance data is calculated
" and drawn on the graph. Decisions regarding the effectiveness of the

student s instructional program are made based on the comparison between

the slope of the actua1 data and the dynamic aim. Given teachers' in-

¥ -~

.terest in a combination of therapeutic and experimental strategies,

N 4 .
. fufure research should investigate the feasibility of this combined

evaluation strategy:
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Measurement; a . a o
Strategy N Advantages N Disadvantages \
- - L
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\ fomatwon
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progress )
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( y o APPENDIX

Survey Questions - .
2) Given the following Tactors, wﬁ1ch data ut111zat1on stragegy do you
prefer? (Check one for each factor )
Therapeutic EXperimehta]
(Aimline) .

—

»

a. monitoring progress fo&qrd
IEP goals

—

easy to use

[N

c.! efficient (takes 1ess'time)

d. best guide for when to change .
the student's instructional - \a
* program - ‘

e. best guide for what to change
in the student's instructional .
program ~ ’

f. easy to describe -the procedure .
to parents and_other teachers : .

g. most adequately represents ®
student performance

h..'oveﬁall use D o .
é) If you were able to use the data utilization system of your choice, )
what would that System be? (Check one.)
. Experimental o ‘ - z 7
b7 “Therapeutic o \ . '
____c. Acombination of experimental and therapeutic
___d. An entirely different Sygtem ) .
¥ you checked c'or d, how would your system be di fferent?
- . ¢ -
. ~.n ﬁi? , o
™ | 3%
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