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.ABSTRACT . '

' Federal law (PL 94-142) has charged 5chools with the #~
task of constructing for handicapped students individual educational
programs that specify curriculum-based goals with procedures for
measuring progress toward these goals. To demonstrate substantive and
procedural compliance with this law, meadsurement and evaluation
procedures must be incorporated into the instructional program. This
monograph presents a decision matrix that provides a model ‘for
developing an adequate and useful measurement and evaluation system.
Available empirical work supporting the use of specific precedures
for curriculum-based evaluation of student performance in reading,
spelling, and written expression is discussed within the decision
matrix framework. Technical, effectiveness, and logistical
considerations are discussed, and data related to “Ywhat to measure"”
and "how to measure" decisions are provided. Alternate procedures are
described for data summarization and interpretation. Technical,
instructional, and logistical advantages and disadvantages of data
utilization procedures are reviewed. A case study demonstrates the,
implementation of the recommended procedures. In this study, a
teacher measured and evaluated the reading progress of a’ .
‘mildly-handicapped fourth grader who was reading at a second grade
level. Tables and figures are appended.’ (Author/PN)
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‘ - Abstract
. ' . ¢ - .
- Thiy monograph'pie§ents a decision matrix that provides a model

'_for deve]oping'an adequate and useful measurement system, Avai]éQ]e

.

y

empirical work supporting the wuse of specific

procedures for, F'.

» ~ )
curricuTum-based eva]uationk,of' student .ﬁerfgrmance in reading,

spelling, and written expression is discussed within- the "decision
matrix framework. _Alternative. measurement procedures for each
academic area are’ presented, and évaluation systems applicable across

areas are discussed. A case é%udy demonstrating the imp]gmentation of

- s

the regommended prdacedures is presented. ! .
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. Issues\in the Development of a §ystem for Continuous

. Evaluation of Academic Performarce

b4

Phyl1is K. Mirkin

. Context and Rationaje”

Federal law (PL.94-142) has charged schools. with the task of

constructinq for handicapped students individual edhcationa] programs .

(1EPs) that. specify cyrriculum-based goals with . procedures for

-

mea?uring progress toward those goals. To demonstrate substantive as

well as procedural compiiance with _fhis law, measurement  and

5 .
evaluation procedures must be incorporated into the instructional

. \ ¥
program (Deno -& Mirkin, 1980; Jenkins, Deno, & Mirkin, 1979). By

_going 50, one creates the data base with which student programs can be

) ipprbved and progress toward goa]é can be monitored continuously.

; Scriven (1967) deécrjbed continunus evaluation of programs and

goals as formative, wherein information is generated about the

. adequacy of’proqrams°whi]e they are still in progress. In contrast to

summativé;eva]uéticn, which evaluates programs once they have been
'terﬁinatgd, fgrmat?ve evaluation permits on-going changes to improve
cont'inuously students' programﬁ: In formative evaluﬁfibn, the concern
is with p}ogram improvemen@ rather than with final "‘judgments about a

pgggram's efficacy.

.
- N

" ¥ Therefore, a crditical component of formative evaluation in. the’

——

IEP process is the use.of informatien lhat hasvbeen gathered:durinq

program implementation to formulate decisions concerning program g

changg&. " The ﬁnformatién-gathering process must genEratg’data-that

/‘

.

P
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will ver1fy the extent to which program changes lead to program qoa]s

‘(Churchman Petrosko & Spooner Smith, 1975).

To 1ncorporate ﬁormat1ve " evaluation successfully into\ an
instructional program, three requisite decisions are (a) what Jto

measure, (b) how to measure, aand (c) how to use data to determine

- whether programs are efficacious. *

What to Measure and How to Measure

" The issue of what behavior to mecasur2 is critical in designing a

formative evaluation system. Howell, Kaplan, and 0'Coqpe1] (1979)

stated that for a formative eva]uagion-system to be effective it must

be instructiona]]y;usefu], incorporating instructional variables. The
more directly the proeedures measure what is taught,*thé more likely
the med%ufg will have instructional utﬁ]ity; ‘Consequently, if reading

is being taught, measurement shou]d requ1re«\ch1]dren to read; .if

'spe111ng 15 being taught, measurement shou]d requ1re spell\pg, etc.

Unfortunately, many educational tests are less direct.

Test development has been dedicated primarily to the design of
inspruments that are gssociated with, rathgr than direct indicés of,
learning, (Stake, 1971), The purpose of such indirect educational
tests has been to demonstrate variance among human abilities, rather
éhan to assess what knowledge, a student has mastered (Gagne, 1965).

In €onditions of Learning, Gagne (1965) stated:

Despite the existence of a rather elaborate technology, it
cannot be said with confidence that the assessment
procedures ' customarily used in developing typical
"standardized tests" are entirely adequate to meet current
assessment needs. One important problem that does not
appear to hdve been ipcluded...is a methed for assessing
?uman~p§rformance in terms of the objectives of instruction.
p. 258
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Gagne (1965) proposed that tests ought to “assess “the immediate
outcomes of learning". in prder to evaluate whether "each learner has
achieved the defined objective with which instructional planning
began" (p. 258).. While standardized norm-referenced achievement tests
may be appropriate for prediction purposes or for gaining a normative
perspective, they clearly do not meet Howell et al.'s (1979) or
Gagne's (1965) criteria for ; useful evaluation system. These
“instruments, then, do not have high instructional uti]itp.

As an alternative, criterion-referenced tests have the

instructional utility that is critical in a formative eva]uatioq

system (Haring & Gentry, 1976). Criterion-referenced measures are
designed to provide information on the student's attainment of
specific curriculum objéctives and, as such, they fulfill Gagne's
(1965) and Howell et al.'s (1979) criterion of directness.

In a typical scenario, a teacher may use a criterion-referenced
instrument as a pretest to sample a student's behavior one time. In
this way the pupil's current performance level is determined, and
appropriate instructional goals are selected. Then, after a perﬁod of
teaching, the; test or its equivalent is re-administered as a postiest
to determine whether the student has achieved the instructional goals.
Such criterign-referenced measurement samples small domains of
behavior at Jérying time inFerva]s, usually determined by teacher
rather than st&dent behavior. Since the reliability and validity of

these tests usually are nown, we believe that measurement of this

type provides an insuffici n_rﬁdata base for Jjudging instructional
Nl )
effectiveness. 1In order to permit on-going program evaluation so that
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programs can be ameliorated in response to pupil behavior Zchange,‘

L

White (1974), among othérs;' proposed’ that “the ideal assessment
schedule would be daily. o !
The issues of what to measure and how often to measure (daily,
weekly, etc.) are addressed by Van Etten and Van Etten (1976) in their
two-diTgﬁﬁjdha1 matrix of educational meagurement. These ‘two
dimens}ons are frequency and directness. On thé frequency dimension,

measures are designated as continuous or non-continuous. Continuous

measures are those in which a session-by-session record of change in

"pupil behavior is provided. Non-continuous measures are those

administered at periodic intervals {e.q., every six weeks, every

semester, at the completion of a unit of study). OOn the directness

dimension, measures are Tcharacterized as either di}eét or indirect,

£

-

based on the correspondence between what behavior is tdhght and what
behavior is sampied by the test. Direct measures are fhosg which test
precisely the same skills as have been taught;. they often use the same
response mode as that employed initially in teaching. the skills,
Indirect measures are those in which test items ;sually'a;;Asamp1ed
from a larger domain and are not necessarily the items that have bgen
taught,

. For the purpose of this discuss%on, the model of Van Etten and
Van Etten (1976) has been adaptéd (see Table 1). . TTnivfrequency

dimensfon is divided into frequent and infrequent.rOW§ rather than the

~ continuoys/non-continuous dichotomy, which appeared inappropridte

because daily measurement is not synonymous .with continuous

measurement.,  Such an adaptation results in four measurément)&e]]s:

-
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Type I: indirect and infrequent; Type II: indirect and frequent;
¢ . * . T ,

Type III: direct and infrequent; Type IV: .direct and frequent (see

Table 1). . '

—————————————————————————————

-

E

Van Etten an&yv§n Etten (1976} proposed thatidifferent categories

.6f meésuremen% may be appropriate for different purposes: The closeg,
the measurement system is to Type IV, however, "the more direct and
the more continuous the data system becomes and the more precise the
teaching-learning process bécomes" (p. 480). When an infrequent

. measurement strategy is used, even .if. the &easures aré_direct (i.e.,
ije I11), * data-based decisions must await specified testing

. e e et

inﬁe}vals. When direct and frequent measurement o;é&?& (i.e., Type
V), data—Baied deEisions can be made r;Ztinely during the séudent{s
program. L

® '

‘ Proponents of the use of direct and frequent measurement (Type
IV) for program deve]opment assume that no matter how careful the
initial assessment‘ might have been, educational preram planners °
currently are unable to predict those interventions that cpnsistently
will be effective. At b%st, ﬁrogram planning decisions are~hypotheses
that must be tested empirically to‘détermine theié effectiveness for
an individual student. Morrissey and Semmel (1976) noted that "the
teacher's ability to make decisions, probably more than any other .

variable, affects how and what a child will learn™ (p. 114). The '

assumption in Type IV assessment is that the more direct and frequent
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the\\\egcher's information is, the higher the probabi]it} that tﬁe
teacher will make appropgiate decisions, which in turn will lead to .
—increased student achievement. -
'sttemé termed variously a; Precision TeacHing'(Lind&]ey, 1964,
1971), Exceptional Teaching (White & Haring, 1976, 1980), and
- Data-Based Program Modi?icaéion (Deno & Mirkin, 1977) utilize direct
?nd repeated assessment to develop, implement, and ev;1uate
_ instrdctiona] programs.  The metﬁodo]ogy is an adaptation of the
priﬁcip]eé'\deﬁived from operant psychology and the e%perimenta]
analysis of behaqur (Skinner, 1938). (Rate of §tudent Eérformance

§%ured to assess the effectiveness of programs”in

most frequently is me
achieving the objectives. Alper and White (1971) noted that:
Precision teaching and operant psychology are both self-
examining, self-evaluating, and self-correcting analytic
paradigms which have been demonstrated through countless
basic applied research projects to be both effective and
easily implemented methods for the development and
improvement of almost any behavior. (p. 445)
Proponents of this view suggest that direct and continuous
evaluation of pérformance makes it possible to monitor performance and
make changes in the program with the grea%est benefit to the student.
The available Tliterature, however, reveals only a limited body of
research ﬁn which these procedures were evaluated and contrasted with
more traditional measurement practices. '
One of -the earliest systematic appiicatipng of fepeated, direct
measurement to groups of children with learning and behavior problems
in a natural setting was conducted by Haring and Lovitt (1969). The
study investigated the efficacy of these procedures in the remediation

and prevention of academic failure. In four school districts, 55
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7
teachers implemented orer 1,250 individual plans that utilized direct

and daily measuremedt. Unfortunately, thé effegtiveness d? ~this
. .

cproject is difficult to assess because ‘no data were reported on the

ratio of successful to unsuccessfui projects{ or on overall
cohparisdhs with other treatments.- .

A -subsequent study by Haring, Maddux, and Krug (1972) provided'
experimenta1‘ data. Twenty-four children received reading and math
instruction under "systedatic" precisionl te?ching procedyres that
included direct and repeated measurement of academic performance. A
contrast groLp received ‘instru6tion under procedures typically
available in Spec%a1 e1asses. The performance of these two groups was
contrasted. Pre-posttest gain scores on the WRAT revea]ed that over
an eight-month per}od, the experimental group made aVerage gains’ of
13.5 months in reading and 16.0 months in math, while the contro]h
group made cains of 4.5 months and S:b months, 'respectiveTy, in
reading and math. ) |

]

the ach1evement of “the exper1menta1 subjects who had returned to

In a one-year follgw-up study, Haring and Krug (1975) compared

regu]ar classrooms with regular class studeats who had been matched
with the experimental group on reading scores. Students were tested
on 4wo standardized achievement tests and® nine aCademic and nine
social adjustment skills., Teachers ranhed high numbers of both groups
in the middle third of the class %n math and the majority of students
in the upper two-thirds of the class socially. Additionallv, 76% of
thekexperimental and 61% of the matched students were ranked as

Y

capable, of remaining in the regular classroom while .the remainder were

N
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judged as heéﬁing some outside 'agsistance but hot special class ‘
*plapement. In an eight-month period, the experimental group, 6n the
averaée, gaineg 13‘m6nth§ in reading and 9 months in math on the WRAT,
while the.matched subjects gained 7 months and 6 moqtﬁé, respectively. -
While there are methodological inadequacies in these studies, they
represé&l ;n important attempt to validate the effect on school T

, performance of a highly structured social and academic program th;t‘:
igcluded direct and daily meaéuremEht. ;

O'Frumess (1973) investigdted daily measurement and different

degregs of self management in a stqu with 45 boys randomly selected
from self-contained classrooms - for hnrinime‘my brain-injured (MBI)

students.1 Within three%elassrooms, students were assigned to one of

five groups: (a) Self-Chart, Self-Set Aims (SCSSA)--Students graded,
‘ tél]ieq, aqd recorded their owb frequencies on mathv}act perfo;manpe
&nd ‘set their -own week}y aims on a graph. Aims were review;d daily
but teachersﬁajﬁ not influence students/regarding what aiq to set; (b)

Self-Chart, Teacher Set Aims (SCTSA)--This group followed exactly the

same brocQQUre as SCSSA except that. the teacher sgt the weekly ath.
Aims wéfe'set in decreasing order, from ten, facts per minute‘to two
;;cts per minute more than the student's score on the previous Monday
for each of éhe eight weeks of the'stydy'(i.e., if a student sco}ed
30/min correct on Monday, the a%m for the first week was set at

P 40/min. If on the following Monday the score was 32 correct/min, the

aim for Friday would be 41 correct/min, etc.); (c) Teacher Chart,

Teacher Set Aims. {TCTSA)--This .group also graded and tallied the

number of math facts correct/min and incorrect/min, but this was their
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onTy feedback. Teachers charted and set' weekly aims. Chanted
' . ’ “ . '
information could be used to plan instruction, but teachers did not

give students any “information on their rate of improvement or make .

{ , .
* comparisons betwee? students' charts;'(d)*No Charting or Setting Aims

(NCSA)--These children graded and tallied number, of .math facts corvect

and incorrect daily but they neither charted nor set aims; (e) Control
gggggng;is group yaé proVTaéd” traditional ~daily arithmetic
instruction by their teacher. N

Although tHe"SCSSA and the: SCTSA groups showed greater gains from
pré _to 5d§£testing than alk other groups, tﬁeﬁe were no re iaé]e
differences in perfofmancq between these two groups. The NCSA group
made significantly greater gains than the'contro1‘group and the TCTSA
group. - 0% particular inte§e§t is the signific}nt]y greater
ihprovement.of fhe NCSA group over the TCTSA group. Frumess noted
that it is unclear how the teachers used the data for purposes of
“instructional décision mak%ng, and that her findings pqssibfy ar; ;he
ré§d]t of indﬁeduatg data utilization or lack of data utilization, a

. problem that has caused considerable consternation among advocates of
direct and\Hain measurement.

In a review of individual data projects implemented at various
public scheols in the Washington area, White (1971) found that many
teachers - allowed programs to re%ain in effect long after their
usefulness had been exhausted. Although teachers collected data, they
did not use those data as a signal to chahge programs when goals or

objectives were not being achieved at the desired rate. This raises

the third major issue that must be resolved when developing a

!
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formative evaluatisn system; that ié, how to use the data once they.

-
. L]

have been collected.

How to Use Data

Initial attempts to prov'ide ﬁru1élof-thump‘@dide]ines" for d@@a
utilization (Haring & Lovitt, 1969) required (a) analysis of \rate
accelerations and decelerations té determine when a program changé
should be made; ahd (b)'simultaneou; aha]zsis of EEe\é]gpe'Of the
data, medians, step changes atonint of intervqnt{bn, and variaQ}Jify.
Daf%-utiiizétion rules that provide standard methods for/daily program
analysis also hayé been developed (Haring, Mhite, &*Ljééétyr 1979;
liberty, 1972, 1§75' Whitéa 1971). These ;ules attehpt to ‘remove lthe
"guesswork" from data ana]ys1s by providing guidelines with respect to
éﬁe length of time 1ntervent1ons should be held constant.

An investigation by Bohannon (1975).compared the achievement of

children whose programs Jwere “directed by daily measurement and

'decisign rules (experimental group) with” that of‘ children whose

treatment wés directed by teacher judg;éhts only (CQntrol group).

Visual analysis of average gain-scores~revealed that students *in the

experimental treatment gained three to four times more than students
» . .p W .

in the traditional treatment.(éont}dl) group in reading phonic words.
Twenty-two of the twenty-three experimehtai students scoréd within the
interquartile range of normally achieving majnstream peers for ;eadiqg
phonic words. Only 3 of 23 traditiopa]]y treqxed:chi1dren'me§ these
criteria. Additionally, 8 of* 23 children  required oniy daily

assessment to maintain sufficient progress to achieve the a?ﬁu

children required one progrémé modification, eight required two
\

¢
-
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modifications, and'fwo required a third {ntervention before achieving
their aims. Only 3 of the 23 children did not achieve their aims in
the épe&ified'yime perigd but these children did achieve their highest
rates 1in the " final phase. Reliable differénces ¥avoring the
axperimental group also were obtained on seven of the eightgitems.of
an affective deve]op;ént questionnairercompleted by regular classroom’

teachers. Interestingly, the _experjmenta] group achie&ed these

2 , . . . . .o
results in approximdtely- one-third the, daily © instructional time .

allotted to the traditional treatment group. -

Additional ,data on the effects of repeated .ssessmeiit and'éata
decision ru]es.on academic achievement apgéar in the worf of Mirkin
and Deno (1979). " These resea;chers contragted daily oral reading
practice, dgily oral' reading practice with measurement, and"daily
practice with measurement and sﬁédific data—u%?iization decision

rules. They found re]iab]eld%ﬁferences that favored the latter group.,.

Unfortunately, the data utilization treatment included rules for

changing goals as well ds delivery of éonsequencesL Consequentily, the
results were éon%ounded. &
Deno,‘Ch%ang, Tindal, pnd\élackburn (1979) subsequently compared
the effects of data-utilization rules that allowed students to earn
points when they achieved or exceeded their dai]y aim with data-
utilization rules that included feedback on performance apd praise
when thg daily aim was reached. Reliable effects }avoring\the data-
decision rule with-points were found. In }n additional aqﬁ]ysis,'£he

effect of using graphs with an aimline was contrasted £>th graphing

without an aimlfne. The resul$s revealed a higher propoftion. of

4
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\
students ™ achieving criterion. when daily performance was graphed

., o ae \
without a1m11nes. o, s \ .

[ !

Mirkin, Deno, Tindal, and Kuehnle (1980) éxamined teacher

effectiveness in spelling programs when (a) performance was measured

]

-weekly'and teachers used their judgment to make program changes, (b)

performance was measured daily and teachers used their judgment to

-

make changes, and (c) program changes were based on daily measurement

and specific decision” rules. \ Reliable differencés favored daily

"

measurement ovér weekly measurement, but no reliable difference

)

- between daily yeasurement conditions (teacher judgment vs decision

rules) was revealed.

\

Martin (1980) examined the effects of variations in data

“utilization on the reading performance of mildly handicapped students.

The data-utilization procedures included:a decision rule determining
whefi*to ghange an ihstructional program and another deturmining both
when and what to change. Fprty—five'mifd1y hdndicapped students were

assjgned randomly to one of three’ conditions: Group 1 ("When and

what"'Decision Rules) with changes made in accord with "Experimental

Data-Decision Rules with Minimum Celeration" (Haring et al,, 1979);

Group 2 ("Wheﬁ“ Decision Rules) with changes sé]ectéd4by‘teachers; and
Grpﬁp 3 (Nb\Ru1gs) with daily correct and error rate recoraéd but not
charted.“ Results revealed that all students improved during Eae
experimental period. Staf?;Eica11y significant differences favored,

Group 1 over Group 3 in tha proportion of‘ students achieving

established aims. At the instructional level, the posttest

berformanée of Group 1 students was significantly Jess than Group 3

L]
(Y}
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students on reading-in-context, but greater fhan Group 3 students on
comprehension tasks ai reading levels beyond their instructionQH
placements. -

Summary -

Results of experiments on direct wnd frequent™ measurement and
evaluation generally support its effectiveness in improving studeng
achievement. Nevertheless, available research on such measurement and
eva]uation. strateéies is .replete with differences in the types of
behaviors measured, the data !ecorded, the. data-decision .rules.
employed, and the types of chanées introduced.  These differences
across studies along with the confounding treatments within
experiments render it difficult to draw conclusions concerning which
aspects of' é measurement and evaluation system are criticaf in
affecting student achievement . Further, the;e is scant information on
the edumetric adequacy or the fjogistfcal feasibility of such
procedures.

Given tris’ situation, it is difficult for a practitioner to
determine what behavior to measure, what measurement methodology might
be qppropriate, and how to use data once they are collected. Further,
How ﬁ;ﬁ ensure th;t the resu]tiné measurément and evaluation system
will positively affect student behavior, be technically adequate, and
be logistically feasible to implement in the classroom is unknown.

Consequently, this monograph has twqQ purposes. The first is to
describe a model within which one might désigp a direct and frequent

measurement and evaluation system. The second purpose is to discuss,

within the framework of the model, the available empirical work that

h‘
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supports the use o% specific procedures for'repeated curricuﬁum-baseq
éva]hation of student performance in reading, spelling, and writté&
‘expression.

The monograph {8 organized as follows. Chapter II describés a

model for developing an adequate and useful measurement system. In

- Chapters III, IV, and V, this model is éhp]oyed to discuss alternative:

measurement procedures in three academic domains, while in Chapter VI

different evaluation systems are discusseds* Finally, in Chapter VII;

a case study demonstrating the implementation of the recommended

¢

procedures is presented.

1
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Chapter II
Decision Framework for Developing Measurement

and Evaluation Systems
Stanley L. Deno, Phylilis K.‘Miﬁkin, and Lynn S. Fuchs

As suggespgd in the preceding chapter, the learning principles of

'educationai psychology and applied behavior analysis provide a

theoretical rationale for incorporating measurement and evaluation
/

into instruction. The merger hetween performance monitoring and

instrqction is not only conceptually sound, but also supported by

research~investigating the“impact of systematic evaluation on’ student
academic achievement (see Chapter 1), and mandated by Federal law (PL
94-142),

Given compe]fing arguments for integrating instruction and
measurement, what remains is to create measurement and evaluation
systems that (a) can be incorporated efficie;tly into instructional
procedures,‘ (b) safisfy_ technical eduﬁetric reqdirements, and (c¢)
;esult in improved student achieveﬁent.' Toward that end, the purpose
of Chaptéé IT is to présent a de;isioﬁ framework for developing
satisfactory measurement apd evaluation systems.

Table 2 displays the decision-making matrix that was adopted for
this discussion. The matrix rows contain three broad requisite

decisions in the development of measurement and evaluation systems:

what to measure, how to measure, and how to use data. The matrix

-

columns list three broad considerations in ‘specifying these-

procedures: technical adequacy, instructional effectiveness, and

logistical feasibility.. Within the matrix, a question corresponding

re
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to the intersection of each decision \and each considerétion is
provided (see Table 3). fhis decision-maﬂjng matrix was designed to
guide the developer of a measurement and \evaluation system; it is

examined in the remainder of this chapter,

b o > P G > o mp O G D O O D b D b WD mp S b b b b > mw >

The Matrix: Broad Considerations

Technical Adequacy

Some technical adequacy issues that are important in developing a

formative evaluation system are similar to those relevant to

" traditional, norm-referenced assessment (validity, reliability).

Others are urique to the concerns of time-series measurement.

The relevant technical adequacy issues of norm-referenced tests
include the validity of the direct measure of stuﬁent achievement, and
the measure's reliability. Validity refers to the extent to which a
specific measurement procedure produces data directly related to the
purposes of measurement. Used in this way, the validity of a test
will depend upon the degree to which it improves decision making.
Tﬁree types of validity have been identified that relate to the major
purpozes of measurement, They are criterion validity, content
validity, and construct validity. In order for a measure to
&emonstrate strong criterion validity, _a student's score should

correlate-highly with othér data deemed important. For example, for a

reading measure to have criterion validity it should correlate with

technically adequate standardized tests 6f reading, teacher placement
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in the curriculum, or placement in specia]i&ead{ng‘brograms. If we
explore "reading.aloud from text," {ow scores 6n read{ng aloud from
text should be associated with poor‘iperfqrmance on standardized
reading tests, while high scores should be pharad%é}istic of students
who perform we]]v on the standardized tests. Content vatidity ﬁ:
dependent on the adequacy with‘which a specified d;majn o% coptent is
sampled. # For exa&p]e,\ reading aloud from text wﬂ:Hd demonstrate
content validity if experts agreed that‘the task represented what a

student should learn to do in reading. Finally, construct vaiidity

. represents’the extent to which measures correlate in expected ways

with ‘other measures or are affected similarly ‘by experimental
treatments. Once a domain of behaviors is:spécifiea along with the
ways in which those behaviors relate to one ,anozﬁer, experimental.
evidence is sought to confirm or disconfirm that those behaviors
actually do relate to one another as hypothesized. .

A second relevant ;edﬁnica] adequacf iﬁkué is \rel?hbility,
including test-retest reliability, alternate-form re]iabjijty; and

interscorer agreement. Test-retest reliability is iltustrated in the

following example. If John reads words from the samé third grade "

evel word 1i5t on Monday and then on Wednesday, we woui&*expect his

performance to be very-.similar. The extent to which the .scorgs are
% . > - v ):; hadld
alike is an indication .of the testis test-retest re%ﬁabi]ity.
o - oy

-

Alternate-form reliability = is highly relevant -for repeated
measurement, where one employs a different form of a ﬁest';t each

measurement sessjon. The extent to which a student's scores are

similar on alternate formsi administered on the same day is an

-
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indication of the test's alternate-form reliability. Interscorer
agreement refers to, the extent to which a student's performance is
scored alike by "two or more independent examiners. All forms of

2

reliability indicate the extent to which sscores on a test are free

1

from error and represent a student's“"frue score."

- ) In addition to these traditional technical concerns, an ongoing
. measurement system must consider the following~technical ‘issues that
relate more directly to time-series measurement. XOne of these
l}concérns is slope, which is indicative of a measure's bensitivixx’fb'
ssudent growth or the‘extéht to which student achievement is manifest
in performance on a feasure. Measires for which there are greate;
. slopes or ranges of behavior change over time better allow sma]]r
amounts of growth to be registered. For example, if-a firs:c' grader
were reading a book where the average change over a year for a first
grader was. 15 words, the meagyrgﬁkpt would be less sensitive to
student growth than if that first grader wére reading another book

' whe;e'the average change over a year for first graders-was 65 words.
Other technical concerns include: (a) the amount’ of intra-
individual variability, that is, within an individual's graph, how
much variability exists between adjacent data points; (b) the degree
to which the measur@menf behavior #is linked directly to the IEP, the
3 :

‘ child's curriculum, and the terminal behavior (see Van Etten & Van

Etten, 1976; ‘“direct" measures); and (c) the reliability or

consistency of teachers' interpretations of data. ’ "
A " Instructional Effectiveness
" The purpose of an on-going measurement and evaluation system

) !
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ultimately is to improve the effectiveness of an instrgctidna]
e program. In selecting among g]ements, it “is prefe%ab]e? of course, to
choose those that improve teacher~decision making and maximize student ’
ﬁ growth. Therefore, in addition_to technical concerns, seL@ctioh among
o measurement and evaluation .,components must reflect the effects thuse
elements have on teacher decisions and student achievement.
Instructional effectiveness, Eonsequent]y, is included in the
® decision-making matrix. (
| Logistical Feasibility
Ftequent measurement appears to be time~consuming for teachers to
e ¢ implement. In ‘research conducted in a rural, special education
. ceoperative }Fuchs, Wesson, Tindal, Mirkin, "& Deno, 198f), elementary
resource teachers initially spent an average of 2 1/4 minutes
o preparing for, administering, scoring, .and gr:aphing, one measure for *
one student. Multiplied across a full caseload of students, fh{s
figure 'rép?esents a large portion of teacher time: Therefore, in
" designing a feasible measurement .system, one must yake 1ogisticq1
- changes to reduce teacher and student time in measurement.
( ! . - Matrix Decisions
¢ What to Measure l
In developing a technically adequate set of measurement
procedurés; one must first detefmine the measurement behavior, that
o is, the specific skill to be ql;antified. For example, in reading, one
might consider reaégng isolated words aloud or silently, reading text
aloud or silently, answering questions based on text reading, decoding
e

nonsense words, or completing cloze passages. In spelling, one could

o A

i
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explore ﬁ?ﬁiing from dictation, editing word 1lists, recognizing
correct alternatives, or writing self-generated paragraphs. In other

words, one must select the spec}fic behavior or behaviors that wifl be

. measured in a global area such as reading'or spelling.

How to Measure

The decisions 'constituﬁing "How to Measyre" 'vary by academic '
domain. Figures 1 and 2 illustrate the decision flows for reading and
spelling, and for written expressioﬁ, respectively. The following
discussion briefly describes each decision referenced in Figures 1 and
2.

0 - T S S S mp mp dm i Oyt P PO s e P D s P S b O e mp mp b mp mp

Insert Figure 1 and 2 about here .

The selection of a basic measurement strategy for monitoring

student progress.'is,.anb essential decision in .the design of a-
measurement systeﬁ. Two alternate strategies are ﬁerformance and
progess measurement‘(Deno & Mirkin, 1977). Performance measurement
provides information on how a student's behavior changes ‘on a task of
constant difficulty. In‘pérformance mea;urement, increases in fluent

performance on equivalent forms of the task should represent growth or

" achievement. . For example, a teacher might decide to measure a

student's perforTance on reading aloud from a fourth grade reader.
Each d;y, the teacher would select randomly a passage to meashre
student performance and ask the student to read a]oﬁd for one minute.
Within this strategy, the student's graph might display the number of
words correct and the number of errars per day in one minute of

14
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reading from. the fourth grade text.

A second strateg

L 4

work of Deno and

is progress measu¥ement. As illustrated in the

irkin ~(1977), progréss méasyrement involves
! . 4 .

monitoring student mdsteyy through'a curriculum ovéer a pério& of time.
N A S

L3

Ih progress measuremert, a sequence of objectives*is specified and a
criterion of mastery e%tabiTéhsa' fhr each objective. Mastery of
hbjectives then is assessed frequently to monitor shudéht proghess:
For instance, a teacher might establish a series of phonics skills qs'
. the sequence of objectives to be mastered. Then the teacher mignt
determine that a performance standard of reading 50 words per minute
_ correctly w1th no more than two errors be the cr1ter1on of mastery
that is to be met before-a student can, progress to the next obJectlve.
The student's ‘graph, therefore, would display objectives mastered per
time unit, and improved progress would be indicated by an ihcreased
rate of mastery through thenjﬁuectlves

Consequently, performa e and progress measurement are ar;ferent
in two essentia] ways: (a) In‘ performance measurement, the
measursment task is sampled constantly from the samé" pool of
material; in progress measurement, the measurement task changes each
time the student masters a segment of the curriculum; and (b) in
performance- measurement, the goal is to describe chgnges in
performance on one spécific -level of materia];. jn' progréss
measurement, the object is to describe the rate of progress through.a

series of tasks (see Table 4).
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Insert Table 4 about here

~
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o] ) .
) Within each measurement strategy, one must select , & score
(torrect rate, percentage correct, or incorrect rate) to employ in

é%gTyzing the measurement sample. Depending on the level of‘studeni

~ behavior e might want to score small units of behaviors such as

\ - .
letter sequences spelled correctly, or large units of behavior, such -

as words spellled correctly. Depending on the teacher's.time available

to score,’one might want to. analyze types of phenetic errors made or

\
just number of errors.- , *

~
-

Within- performance measurement. two additional decisions remain.

First, one ‘must determine at what difficulty level measurement will

occur (at instructional level, at age-grade appropriate material,

etc.). This difficulty level remains constant as the studeht's¢

proficiency thanges. One must also select the_size of the measurement

[ L

domain; that 1is, given a difficulty level of kmateéia], one must

deteﬁg;ne ‘the size: of the material pool. from which frequent

measurement tasks will be sampled (from several grade levels of

material, withiﬁ one grade level of material, within one un%t of
material, etc.).

Within progress .measurement, one additional decision remains. A

unit of mastery (pages, stories, units, books in- reading; yonds,
! 194
1ists, units, books in spelling) must be determined.” Often, this is

problematic because curricula are not designed so that_mastery units

are equivalent, a requirement for a technically adequate meaSurement
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system.
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Once the basic measurement is established, a measurement fre-

> -
.

quency must be determined; that €s, will, measurement eccur daijly,

twice per week, weekly, monthly, etc. Additionally, one must

-~

establish student mastery criteria. Within progress measuremént one

must determine mastery criteria for eath step or objective within the
. .

hierarchy of skills. w1th1no performance measurement ‘one must

determ1ne criteria that specify, in terms of the long- range goa] or

outcome behav1or when acceptable performance has been met.

Three rema1n1ng dec1s1on§ 1nvolve (a) procedures for generating

test samples, (b) procedures for test administration, and (c)

determining how long each measurement sample will last--30 seconds,
one minute,. three minutes, etc. These parameters specify the
machanics of measurement. These mechanics must be outlined and held

constant if the measurement data are to 'be interpreted meaningfully.

.Generation of test samples refers to how the numerous equivdlent

-

measurement samples will be created. Administration of test samples

- reldtes to %the standard procedures (directions, setting, schedule)

emp]oyed in «administering the measures. Duration of test samples

)
addresses how long a test lasts during each administration.

. ”

How to Use Daﬁa

»

The decisions grouped under the label "How tc Use Data" are as

3}

follows:

(a) Data summarization methods--statlatlcs are used to collapse
‘data into a form in which théy are 1nterpreted eas11y and
mean1ngfu11y.

(b) Graphing- convent10ns--type of graph paper and procedures$ used
to display data..

&
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(c) Data-utilization procedures--the rules under which
measurement data are interpreted, student ‘performance 1s
evaluated, and program changes are determined.

Summarx

This chapter described the decision-making-matrix for developing

‘measurement and"évaluétion systems. The next three chapters (I1I, IV, .

o«

and V) ‘will discuss"avajlable .research in the domains of reading,

épe]]ing, and written expression, respectively.” Each chapter gives

-
1

conSideraijon ' to technical, effectiveness, and logistical
consider%tions and provides da;a related to the "What to Measure" and
"How to Measure"sggcisions. Because "How to Use .Data" decisions cut
across aca&emic domains, they are d1scussed separate]y~(Chapter VI)

In each chapter, relevant questions posed in the matrix (see Tab]e 3)

are discussed and research-based recommendations are made.

~
)
~
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S Chapter III Outline , ‘}
What to Measure: The Selection of a Behavior
How to Measure: The Selection of a Basic Strategy «
How to Measure: The Selection of a Score -

How to Measure: The Selection of a Mastery Unit\ﬁithin

Progress Measurement

How tc Measure: The Selection of a D1ff1cu1ty Level
Within Performance Measurement

How to Measure: The Selection of the Size of the Measurement ‘
Domain Within Performance Measurement

How to Measure: The Selection of a Measurement Frequency
How to Measure: The Selection of a Sample Duration
How to Measure: The-Selection of a Masf%ry Criterion

How to Measure: The Selection of a Procedure for'

Generation of Test Samples @
i. X , ~t

How to Measure® The Selection of Test Administration

and Scoring Procedures . .
Summary ‘
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Chapter III

Reading
Lynn S. Fuchs

In the greceding chapter, a decision-making matrix for selecting
measurement and evaluation procedgres was developed. The rows of this
matrix list thé broad parametefs of a sysgem;\the columns list the
major decision-making criteria for selecting among alternatives within
a parameter. For\gach,matrix cell, a question was posed that needs to
be answered to speciéy a measurement system.“ The purpose of Chapter
IIT is ,to answer each question for the area of reading. in this
chapter each system parameter is discussed separately. For each
ganameter, (a) alternative procedures are ;eviewed briefly, (b)
research Fesults as they apply to each decision-making criterion are
presented; and (c) conc]usio;s are drawn concerning tﬁose procedures °

that appear most useful 1n light of inferencts and available research.

What to Measure: The Selection Bf a Behavior

Because ‘direct repéated measurement is, by definition,”
implemented frequently, if not daily, it requires a significant time
commitment from the te%gher. Consequently, ﬁhe behavior tﬁ be‘
measured must: meet certaiq logistical criteria. Important practical
considerations mentioned by Deno, Mirkih: Chiang, and Lowry (1980) are
ease in administration, availability of*many parallel forms, cost and

»

time efficiency, and unobtrusiveness with respect to ‘féutine
instruction, The search 1is for behaviors -that simu]téneous]y,
demonstrate feasibility, instructional utility, and technical adequacy

(including construct validity, concurrent va]idity,'and sensitivity to

o
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growthi). Studies relevant to the identification of readiﬁg behaviors
with these characteristics are reviewed here,

Technical Considerations

Construct validity. Studies investigating the construct validity

of various reading behaviors have sought to identify the specific
skills of reading comprehension and to demonstrate that these various
skills exist as differential characteristics of s<tudents. Traxler
(1941) studied the performance of tenth-grade students on the
Wagenen-Dvorak Diagnostic Examination of Silent Readfng Abilities to
ascertain whether the different sections of the test vyielded
information suffiéient]y independent to warrant their sseparate use.
He found the parts to be highly intercorrelated, and concluded that
the separate parts did not contribute anything greatly diffgrent from
the test's total reading score. In fact, when the intercorre]aiions
were corrected for attenuation, most approached unity,

On the basis of a comprehensive literature survey, Davis (1944)
listed nine possible categories of basic skills 6f reading

-

comprehension, 7 He then.developed test questions to measure these
skills, administered the tests to subjects, and computed
intercorrelations among the nine tests. Following a factor analysis
of the results, Davis concluded that six factors were significantly
reliable for practical use. However, Thurstone (1946) reanalyzed
Davis' data employing a different factor analysis technique; he
concluded that a single factor was sufficient to account for the

- obtained corre]ainHQ: Davis (1946) continued to maintain that his

six  factors represented © significant dimensions of reading

T
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comprehension, but he admitted that several of them accounted for very
little variance in reading sccres. Conant (]942) geve1oped tests -to
measure general reading comprehension as’ well as' specific reading
skills, and administered them together with the Ne]éoﬁ-Denny Reading
'Test . and American Council - Psypho]ogica] Examination,
Intercorrelations among all the measures were above .50, leading
Conant to conclude that the results were explained largely by a single
factor, tentatively defined as‘genera] comprehension. Other factor
analytic studies have corroborated this pattern of results (Artley,
1944; Hall & Robinson, 1945; Stoker & Kropp, 1960).: These studies
suggest that reéding comprehension, as presently understood, is a
geqera] ability that is not segmented reliably into spécific
differential subskills. o

Concurrent validity. Concurrent validity studies examine the

usefu]ness of a measure in ﬁrédicting performance on other variables.
Typically, one 1is interested in assessing the suitability of
substituting a test for a longer, more cumbersome, or more expensive
criterion that has demonstrated technical adequacy (Messick, 1980).
Criterion-relatedness 1is determined by correlational analysis, where
the strength of a correlation between two measures specifies the
degree of predictive efficiency between the tests (Nunnally, 1978).
Therefore, in studies of concurrent validity betyeen simple measures
and standardirzed échievement tests, if correlations are high, then
predictive efficiency is demonstrated between the tests. 0On Ehat
basis one can assume that (a) simple tests demonstrate the validity of

and represent the same constructs as the Tlonger, more global

129
-~

»
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achievement tests; (b) the simple tests provide information on
students' standings relative to the normat ive popu]aiion on which the
criterion tests were standardized; and (c) as a student manifests .

improvement on the simple measure, his/her standing relative to that

. of the norm group also has@improved. Therefore, concurrent va]jdit&

L

bears directly on the technical adequacy of simple, direct reading
mea~ires. JA brief review of relevant studies fg}]ows.

One grdup of concurrent Qa]idity studies investigated fhe
relationship between reading comprehension and reading rate. The
results of these studies were contradictory. Judd (1961) compared
rapid, meGium, and slow reading with good, medium, and poor reading
quality. He found a negati&% correlation between rate‘ and
comprehension. ‘Eurick (1930), on the other hand, found positive but
weak {average r = +.31) relations between several rate ﬁeasunes and
scores n compreéensjon tests.‘ In a review of pertinent stdéies;
Gates (1921) reported ‘great inconsistency, with correlations between
rate and comprehension ranging from ;.14 to +.92.

In another summary of investigations relating to this issu:, Gray
(192%) agreed that thé correlation batween speed and comprehengion’was

wariable. However, he attempted to analyze that pattern of

variability and found thaﬁ the strength of the relationship was

\ dependent on -the age of the subjects. In more recent research

corroborating Gray's conclusion, Sassenrath (1972) revealed that while
reading rate and comprehension were separate factors at the college

level, they fused -into one factor at the elementary and high school

~ levels,
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In addition to student age, the nature of the material read has

emerged as an .important factor affecting :the_ relationship between

A
speed and comprehension. When easy narrative prose is employed to

measure reading rate and difficult material is used for measuring the

percentage of correctly answered reading comprehension questions, the

correlations between accuracy and speed are low (Tinker, 1929). In

contradistinction, when rate and comprehension are measured on

identical reading text, the correlations consistently areiii1igh -

(Tinker, 1939). This finding is not surprising because the strength

of the relationship even between two comprehension measures (Gates,

1921; Pressey & Pressey, 1921) or between: two oral; rea&ing’ rate

L
measures‘ (Gates, 1921; Patterson & Tinker, 1930; Tjnker, 1929) s
affected similarly by varying the naturgrof the material read. Gates
(1921) buttressed the view that, given comparable material, rate and
accuracy are related significantly and positively; he found that
composite scores of reading rate correlated strong]y with composite
scorés of comprehension (r = +,84), Therefore{ it appears that a
significant relationship exists between reading comprehension and

reading rate when the students are of elementary age and when the

nature of the material read is held constant.

This first “set of concurrent ;alidity studies revealed - a

significant relationship between measures of reading comprehension and

" speed, dnd suggested that simple measures of reading rate and/or

comprehension can be used to monitor the development of general
reading skills, A second set of concurrent validity studies focused

on the validity of simble, direct behavior$ with respect to
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- standardized achievement tests.
Studies have investigated the concurrent validity of phonics
measures, cloze procedures, in-context measures, and isolated word
’ ‘tesgs. In_one of two studies that éxamined the concurrent v&]id{ty of
’ phdnics measures,‘ Quilling and Otto (19f1) attempted to determine
whether growth on .the Wisconsin Qesign phonics objectives correlated
with growth on a ‘reading achievement test. Results in two schools
were inconsistent, with' Bositive corre]a@ions in one school and
negativé correlations in the other. Two additional factors render
these inconsistent results even more difficult to comprehend: (a)
Quif]ing and Otto employed gain scores as their dependent variable,
and (b)ﬂthey néb]ected to apply stafistica] tests to their data.
| Askov, Otto, and Fischbach (1571) tested the same hypothesis
‘ within an improved” design. These researchers found a statistically
Significant, positive relationship between ﬂprd attack skill growth
and reading achievement test performance. The repori, however, failed
to reveal which achievement test Was employed and the strength of the
significant relationship. ‘Without this critical informaticn, it is
impossible to determine whether the statistically significant
relationship réported represents an importantubne.,

Therefore, validity studies that have attempted to document the
concurregt validity of phonics measures with respecf to achievdlent
tests measuring global reading ability have been limited in number,
weak in design, and inconsistent {n-results. The concurrent validity
of simple phonics measures remains open to question.

Guszak (1969) investigated the validity of a cloze procedure with
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S respect to the Botel Reading Inventory (BRI) and the Metropolitan

\/Achievement Test (MAT). Findjngs revealed low corre]atiops (+.11 to

+.18) between the BRI and tﬁ’e cloze tests with a sample of students in

® grades 4-6. Additiona\hy, there were no significant relations betwgen ’
- performance on the cloze tests and the MAT scores. ’

. Deno, Mirkin, Chiang, and Lowry: (1980) addressed the -concurrent

2

e validity of reading in context measures, reading in isolation

measures, and cloze procedures with respect to the Stanford Diagnostic

CY Gardner, 1975), the Woodcock  Reading Mastery Tests, Word '

Identification subtest (Woodcock, 1973), and the Peabody fndividua]

Achievement Test, Reading Comprehension subtest (Dunn & Markv)ardt, o

. 1970). This series of studies found that, across correct scores, all
three types of measures demonstrated concurrent validity, but that
reading aloud from text (average r = +.81) and words in isolation

® (average r = +.83) measures consistently correlated higher with the

Reading Test) Reading Comprehension subtest (Karlsen, Madden, & .
standardized tests than did the cloze (average._r_ = +,75).
Other-studies have corroborated the criterion-relatedness of ora[]
s reading measures (Botel, 1968, Bradley, 1978; McCracken, 1962; 01iver
& Arnold, 1978.) Also, in a study' of a simple reading in context
measure, Biemiller (1970) placed first grade students in one of eight
‘ . passages. at the level immediately betow that in which students read
with 75% accgracy.‘ Then children were ranked according to .the |
percentage of errors on the most difficult passages they read at
‘criterion. A rho coefficient of +,89 between. these oral reading

performance ranks and scores on the MAT Reading Comprehensio,n subtest
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~this technical basis one might select reading aloud of either words in

/.
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was . reported; using Nunnally's standard (1959), this correlation e
profided evidence for concurrent validity.
" Therefore, greater evidence exists for the concurrent validity of

reading aloud measures than for either cleze or phonics measures. On " @

Pl

»

isolation or words in context as a reading behavior to measure.

Sensitivity to student growth. .As presented here, slope is the @

average behavior change per grade level. Measures on which students

A

-

manifest a steep slope and a relatively 1argé range of behavior

provide greater opportunity for students to register re]étive]y small L
gains. A steep slope that results in heightened sensitivity t5?

student growth is a desirable characteristic of repeated measurement.

Deno, Mirkin, Chiang, and Lowry (1980) compared the mean number [
of correct responses per grade level for reading aloud from text, fo; -
reading iso]ated words, and for a cloze measure. U;%ng a split middle
trend 'Hnd (wh%ge‘, 19715 to calculate slope, this ana]yﬂu aled L
flatter slopes for the words in isolation measures (average slope = .

11.4) and the cloze measures (average s]opé = 5.2)“/ an for reaﬁinq
aloud from text measures (average slope -= 12.1). . This pattern of ¢
resu]tg was c&rerprated by a similar study (Deno, Marston, Mirkin,
Lowry, Sindelar, & Jenki?s, 1982) Qhen behavior was sampled across
time~and average scores were plotted over intervals spénning 6ne year. ¢
Therefore; the technical evidence cited above supports the use of

reading aloud °rom text as a behavior with which to measure reading

performance,
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Effectiveness Cbnsiderations I 2

Measuring reading aloud from text presents several instruction;1
adJﬁntages*byen phonics, cloze, or isolated word Peading‘measures.
Fir%t, of the four measures, reading aloud from téxt most closely
constitutes the global reading task: therefore, its’ face validity is

highest. Second, by listening to a student's text reading, a teacher

can simultaneously assess a student's progress and ana;yze e?rog/dnd,

fluency patterns for instructional planning purposes. Finally, there

-+

Has been some speculation (SamuéHs, 1981) that a teacher might assess

reading comprehension bj evaluating the prosodic features of a

student's oral reading.

Logistical Considerations

~ - ©

Measuring oral reading from text appears to be easier to

imp]ement thar, phonics, cloze, or isolated word‘measures,'because (a)

the students/ read directly from books, eliminating the need for

=

teachers Ao prepare word 1lists br to create cloze tests, and (b)
fig aloud from text allows teachers to use a simple page number
selection procedure (sée Mirkin, Deno,‘Fuchs; Wesson, Tindal, Marston,
& Kuehn]é, 1981). We conclude, then, that reading aloud from text is
a technically adequate, instructiona]l& useful, and logistically

feasible behavior to measure in a continuous evaluation system.

How to Measure: The Selection of a Basic Strategy

The selection of a .basic- strategy is esssential in the
r ) ) ) . :

development of a system for monitoring student reading achievement.
- Specifically, oné must ¢hoose between performance and progress

measurement. In performance measurement, the difficulty level of the
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measurement task is consistent. The. measurement task is a random
sample of items froh a large pool of material, and the goal is to
imerove the level of perfoémance on that material. In progress
measurement, the measurement pool changés‘each time a student mastérs
~a segment of the curriculum, and the object is to increase the rate of ‘
| progress through the segmehts of »the curriculum, In per?ofmance
measurement, a student's growth represents performance level per day
on the same pool of matehia1; in progress measurement, a student's
growth graph displays cumulative objectiQes in the curriculum mastered
per d;&. In se]ectiné between thesg basic strategies, the decision-
“making criteria again, are technical édequacﬁﬁ instructional
efféctiveness, and 1ogi§tica1 feaSibi]iEy. The following discussion

presents research data related to each of thgse considerations.

Technical Considerations

Concurrent validity. In a series of studies, Deno, Mirkin,
& i

Chiang, and Lowry (1980) exdmined the concurrent validity of simple

perfiormance reading measures. In the. first study, 33 randomly
selected students sin grades 1 - 5 were tested on fhe following
achievement tests’ and one-minute sixth-grade performance measurés:

reading aloud from text,.reading words in isolation, a cloze test, a

word-meaning test, the Stanford Diagnostic Reading Test, subtest five
(Part A, Reading Comprehension) of Form B (Karlsen et al., 1975), and

the Woodcock Reading Mastery Tests, Word Identification and Word

N\

Comprehension Tests of Form A (Woodcock, 1973). Results indicated
that all measures correlated signiffcanfﬂy with each other,

forrelations between the word recognition measures and the achievement
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tests ranged.from +.73 to +.91, with most coefficients in the +.80s.
Cérre]ations between the cloze and word meaning measures (where word
meaning tests asked chilgren to defiée’ words in context) and the
achievement tests ranged from +.60 té ;.833 In a partial replication
study, this pattern of results was ,cbnroborated with 66 subjects

“tested on analogous ~third grade perforyance measures and on the

Phonetic Analyses and. the Reading Comprehension subtests of. the

Stanford Achievement Test and the ReadiﬁﬁﬂComprehension subtest of the

Peabody Individual Achievement fest (Dunn & Markyardt, 1970).

Fuch§ (1981) also explored the concurrent- validity of simple
reading pgrformance_measurés. Td 91 subjects, examiners aaministered
a measure of reading aloud from passages; from each level in two

reading series, and the Woodcock Reading Mastery Tests (Form A), Word

- Identification and Passage Comprehension subtests (WOodcoEk, 1973).
Correlations of both the correct rate and the percentage corréct
measures with the achievement tests ranged from +.64 to +.96, with-53%
of the corre]afions'at +,90 or higher.

The high correlations between perfgprmance and achievement tests
demonsirated' in these three studies indicate that the performance
measures of reéﬁing aloud from texf are highly predictive of scores on
these standaédized achievement tests. On that basis one can assume
that scores onvthe§e reading performance meaereé‘provide much of the
same tgchnica]]y adeﬂyate information as do scores on the reading
achievemeét tests rmployed in thesé studies.

In a similar fashion, Fuchs and Deno (1981) examindd the

concurrent vdlidity of simple curriculum-based progress measures of
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reading with respect td standardized achievement tests. On fhe basis
of performance in reading aloud from tégt; 91 students in grades 1-6
were assigned seven mastery 1gve1 scd¥§s acco}ding to Seven different

_masterypcriteria in two reading series. The Word Identification and

Passage Comprehension subtests of the Woodcock Reading Mastery Tests

(Form A) also were administered to these students. For both reading
séries, correlations between the mastery 1level scores and the

achievement tests were” in the +.80s and +.90s for six of the mastery
¢
cirteria and in the +.60s for the-other criterion of mastery. These

high correlations demonstrate the criterion validity' of progress

measures with respect to achievement tests. However, this study

-
X

validates progress measurement of gross units, that is, books rather
than stories or even pages. It is unclear whether mastery stories
within a book would correlate with improved performance,’ on
standardizeg achievement tests. T

Nevertheless, available evidence EUpports the concurrent validity
of both progress and performance measures ﬁﬂth respect to achievement
tests. Both progress and performance measures based on reading aloud
from text appear to demonstrate the validity of, and represent the

L

same reading constructs as, longer and more global dchiev%ment tests.

'Bqtﬁ appear to provide information on students' standings relative to

the normative groups on which the achievement tests were standardized;
fbrthsg,/4ﬁprovement on either type of measure represents improvement

"in a stydent's standing relative to the achievement tests' normative

{

populations. Consequently, concurrént validity studies ,support the -

. ' . ’ . a
utility of performance and progress measures.as a .substjtute for
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longer and more g]6ba] achievement tests. These results, however, do

~

not. provide a basis for selecting between the two basic strategies.

Test-retest reliability. ”Testhetgét Fe]iabi]ity is another

travitionally accepted criterion for determining a measure’s technical

adequacy (Stanley, 19741). Fuchs, Déno, and Marston (1982)

:1nvestigated the test-retest reliability of a simple’ reading

performance measure. On four occasions 'within a period of three

weeks, two third-grade oral reading in context, measures were
) 3 !
administered to 30 students in %rades 1-6. Across two occasions,

stability coefficients (Epstein,x¢1980), indicative of test-retest

- reliability, were +.96 and +.93 for words correct scdbres on .the two

paésagesi Across four adminjsthations, the stability coefficients
were +.96 and +.92 for words corréct™ scores on both ‘;assages.
Consequently, this study demonstrated test-retest reliability for two
third-grade performance megsures. .

No ‘study addres§ing the test-retest re]iabi%ity of progress
measures has been identified. However, within the context of repeated
measurement,’ test-retest reliability is a not critical criterion,
because,;easurement error. is redgced-when performéncé is sampled and
gummarized across many observations, Therefore, stﬁdies addressing
the pechnica1 ~ariequacy of Qefformances‘and progress measurés do not
provide ‘a cJeqp basis for §e1ecting between the strategies.
Effectiveness and ]oéisfica] considerations must be stud{ed.

.

Effectiveness Considerations

Tindal, Fuchs, Christenson, Mirkin, and Deno (198]) contrasted

the effect of performance and progress measurement and evaluation on

w
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students' reading achievement. Approxifmately = 80 students -were .

assigned randomly to one of two groups: (a) a performance measurement
and evaluation treatment group (PER) where reading achievement was
monitored by measuring and evaluating -a . student's isolated word

L4

reading rate performance on random samples from a pool of words

representing the student's, 12-week . goal; and (b) a_progress4

measurement and gva1uation “treatment gqroup (PROG) where reading
achievement was monitored‘ by lneqsuriné and eva]uéting. a student's
mastery of a series of reading vocabu]ary:units ;Qat constituted the
student's 12-week ébaly The'studengg were fested‘Hdeay through, and
at the end of: the 12-weqk intervention'period on isolated énd in:
context reéding measures. . No %igq}ficant differences were found

between the achievement of the two groups. 1In a partial rép] cation

of the study, Fuchs, Deno, and Roettger (1980) found, within the

context of an N = 1 study, that PROG and PER did not affect

differehtially a student's achievement. . ,
, Investigating, the effect of meaéurement strategy on tgaéher
behavior;%M?rkin, Fuchs, Tindal, Christenson, and Deno (1981) found
that té%chers:who employed progress measufement were more realistic
and optimistic about their students' programs than teachers ,who
employed performAncé measurement, ’anq that they introduced fewer
unnecessary prograﬁ modifications. Therefore, it appeérs that basic
measurement §trategy dées not}affect'student aéhievément, but that it
may‘ affect the accuracy of teachers' judgments concerning student

progress.

-,




Logistical Consideratfons

[ * .

" In the absénece gf technical and strongly persuasive effectiveness
criteria for se]écting between progress and pe;formance measureﬁent,
if' appears_ that teé!hers‘ may prefer progress medsurement.  This
conclusion is suggested by two pieces of evidence:. (a) in a rural
speci&ﬁ education codperative where’direct and repeated measurement
) was adopted, teachers selected progress méasurement for'reaging-in-
context measures (Fuchs, Wesson, Tindal, Mirkin, & Denb, 1982); and
{b) in a one-year evaluation of the ihp]ementation_ o% lperform§ncg e
measurement jn reading and progress measurement in-math in an ESEA
Title 1 érogram of a {agée city school district (Bowers, 1980),
teachers agreed that the‘prOgress measurement format was more helpful
in setting individual objectives, planning remedial instructioﬁ,
. monitoring student progress, and modifyiﬁg instructibn: On the 5a§1s
. of this evidence, one might infer that‘teachers preferréd the. progress
. measurement strategy. \‘ '
. ] Several 1égis£ica1 "advantages  associated wifh progress

| \\weasurement strategies may explain teachers' prefefence }or progress
measurement using reading in context. %iégt, progress \measurement -
m;nitors mastery through a series of tasks or materia]s,'such~as a se@x
of reading stories, a set of reading units, or a ’hiegarchy of
phonetically :;egu1ar words. In this way, -the procedure\4c1ose1y

\ corresponds to the typical educational model wherein a' child

successively masters a hierarchy of skills or gains proficiency on

® increasing]y more difficult material. Additionally, the measurement

- task always correspondg to the current instructional materia]f

L d
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thergfore, the face validity of progress measurement is high. Second,
the progress measurement proseduré demagds that the teacher determine
the in;tructiona1 sequencqi/gstaﬁf?§ﬁ criteria for mistery of each
skill in fhe sequence, éna measure performance on each skill until the’
mastery performance level is achieved. Consequently, the measurement
pfpcedure structures the te&ching procedure, iné%easing the
probability of improving the quality of instruction and facilitating
improvéﬁ studeﬁt progress. .

Anbther advantagé of progress measurement is that it avoids a
critical problem associated with 6erformancq measurement by
eliminating the need for the teacher to select, often arbitrarily, the
instructional level of the task. Each of the instructional levels
that the teacher might select as the measurement task potentially is
problematic. For ingtance,.if the teacher chose the student's currentl
instructional lewel, the'measuremen@ task soon might be too easy and
render data insensitive to student growth. Similarly, méasurement
material frpm the age-grade appropriate level might be too difficult
Fsr’ a long period of, time .and again be an insensitive measure.
. Additionally, if material from Ehe IEP goa] was selected, it would be
' "relevant only if the goal had been set .appropriate1y. * Mastery
monitoring avoids this dilemma, because the measurement material
continually changes as the pupil progresses.

On the other hand, performance measurement appears more feasible
for two reasons. First, in performance achievement, it is unnecessary'

for teachers"to dstablish a skill hierarchy and performance standard

within each curriculum segment. Second, it is easier for teachers to
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collect normative data on mainstream peeré because they simply need to
randomly select peers “and aqminister the performance task to these
peérs. In progres§ measurement, the teacher must coliect dgxa that
represent average peers' progress through the skills hierarchy; this
can be a time-consuming procedure.

To assess which basic strategy is more feasible, one must
consider the preceding discussion in light of his/her individual
resouréés@ needs, and values. These logistical differences hetween
the formafs should be considered in selecting between the t;o
strategies. . . :

. How to Measure: The Selection of a Score

Once a behavior to measure and a basic measurement strategy have

been selected, one must select a score to moqitor, namely, correct
:

rate, error rate, or percentage correct. The deEision-making criteria

for this parameter are the same regardless of whether” progress or

performance measurement 1is employed. Therefore, the following

*
discussion does not distinguish between performance and progress
measurement. It presents technical, instructional, and 1ogistica1
Fonsiderations that bear on the selection of a score.

Tachnical Considerations

* Three technical considerations relate to the selection of a
score: the concurrent validity of a measurement score with respect to
reading achievement tests, slope, and test-retest reliability.

Concurrent va]idigj; Several studies provide evidence that

either correct rate or percentage correct is a more valid score than

error rate, Deno, Mirkin, Chiang, and Lowry (1980) found that error

R
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rate correlations were, except for isolated exceptions, iower (r

+.39) than correlations ‘calculated on correct rate performance (r

k]

+.80). Furthermore, in contrast to the correlations for correct

perforinance, many of the coefficients for incorrect performance were

,unreliable, Deno et al, also compared percentage correct

torrelations to correct and error rate correlations, and found that
correlations generglly were highest when percentage scores (r = +.83)
were employed as the measures.

— In a comparison of correct rate,' error rate, and correct
percentage scores, Fuchs (1981) found that corre]af}ons calculated on

correct rate were higher (r = +.84) than correlations calculated on

oe?%eﬁtage correct (r = %.63) for 85% of the measures. Additionally,

© correlations for both correct rate and for percentage correct

.-

consi:,gntly were higher than correlations for error rate {(r = +.25);

and, in contrast to the correlations for correct'pefformance; some

coefficients for incorréct performance were unreliable. Therefore,

withiﬁ orai reading measures, it appears that correct performance
¥

scores better predict performance on standardized achievement tests.

Sensitivity to'studentggrowth. Fuchs (1981) analyzed slope as a

function of how sScures were ca]culaﬁed.' In a comparison of correct
rate, . error rate, and percentage correct, corrgct rate produced
steeper slopes (average = 31.?) than either error rate (average =
1.87) or pefcentage correct (average = 9.98). Therefore, correct rate
calculated on in-context reading rendered measures on which students

.

manifest steeper slopes and on which students have greater opportunity

to reqister relatively small gains.

-
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Test-retest reliability. Fuchs, Deqp, and Marston (1982)

. inveétigated relative stability coefficients, indicative of a

measure's test-retest reliabilit , as a function of type of score
employed. They found that acros- twé-day and four-day coefficients,
correct rate stability coefficients were higher (+.96 and +.96) than
error rate stability coefficients (+.78 and +,93)., In conjunction
with the above cited evidence for the greater_concurrent)validity and
slope of correct performance calculated on oral reading measures, it
appears that'éorrect rate is technically superior to other reading
measurement scores.

Effectiveness Considerations

A number of instructional reasons exist for advocating the use of
rate rather than percentage. Precision teaching experts (Cohen, 1975;
Haughton, 1972; Linds]ey, 1971; Lovitt, 1977) argue that rate is more
sensitive to behavioral change; that it provides a basis for comparing
among curricula; that, in contrast to percentage, it combines speed
with accuracy and imposes no performance ceiling. Further, although
percentage implies a reciprocal relationship between correct and
incorcect ‘responses, this is not necessarily the case. It 'is possible
for a studert to score 90% on two days even though the student's
performances on .the two days were qualitatively different. The
student could read more correc* words as well as make more errors on
one of the days, yet the score remain at 90. Correct and ervor rate
would provide more information than percentage correct., Therefore, it
appears tﬁat correct rate of oral reading from text is preferable to

either error rate or’ correct Ppercentage scores. However, for
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effectiveness reasons, practitioners might monitor correct and error
g J

rate simultaneously in order to assess both rate and accuracy.

-

Logistical Considerations

In a comparigon of the logistical. feasibility of rate and
percentage scores, rate apears to be superjor. Although both écoreg
ent§i1 the same amount of time in counting, the percentagée score
reguires an additional division step. ‘ W

Therefore, cgmputing correct and error rate on oral réading from
text appears to be the most feasible score combination. Given its
technical and instructional advantages, it appears to be a sound

choice for inclusion in a measurement and evaluation system.

How to Measure: The Selection of a Mastery Unit

Within Progress Measurement

Certain system parameters are relevant only within one of the
basic strategies. The selection of a mastery uqit is a decision that
applies only to progress measurement. In order to illustrate clearly
why «the selection of a mastery unit is a critical decision in progress
measurement, it is necessary to review briefly the progress graph.
The progress graph displays the rate at which a student masters a
curriculum. In constructing the graph, the curriculum is segmented
into mastery units--pages, stories, or clusters of stories; phonics
¢lusters, cétegories, words, etc. These mastery units are placed on
the vertical axis of the graph, and time (days, weeks, or months)
during which the student works on the mastery units is segmented along

the graph's abscissa (horizontal axis). When mastery occurs, a point

is plotted at the intersection of the time and number of cumulative

4
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units mastered. Points are p]otteg sequentially and conneéted{ the

resulting line depicts progress through the curriculum over time.
A problem is inherent in the progress measurement qraéh.
Although the vertical axis is marKed atquua1 intervals, curricula are
sequentially plotted at these
equal intervals - pages, stories, clusters of stor{es; even entire
books -~ actué]]y represent equiva]ent segments of the curriculum. For
example, .one story might Be more difficult than the one it follows;
while plotted as tﬁo équa] units, the second story actually represents
a'larger unit of mastery. t
While there is no available research that addresses the relative
effectiveness or logistical feasibility of alternative mastery units,
the selection of a mastery wunit can be bASed on technical
considerations. Ihe'sélection of a very small mgste{y unit should
increase the probability that units on the vertical 'axis will
represent  equal intervals. Pages are much more likely to be
equivalent mastery units than are stories, E]usters’of stories, or
entire books, An additional advantage in sg]ecting a very ‘small
mastéry unit js that it virtually ensures that the data will® be
sensitive to.student change. With pages as the mastery unit, students
~23ily can register growth. In contradistinction, if books are the
unit of wmastery, the measurement format might be insensitive to
student  improvement because the pupil would have to gain much
proficiency before mastering an entire book and registering any
qrowth, Therefore, both of these technical cqnsideratiohs, (a)

approximating equivalent mastery units, and (b) insuring sensitivity

\: WJ * ' .y,
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to student growth, support t?é use of a relatively small mastery unit
{such as pages) within a measurement and evaluation system.

How to Measure: The Selection of a Difficulty Level

Within Performance Measurement

The selectjon of a difficulty level is a decision relevant only
to performance measurement, In performance measurement, one must
select a difficulty level and maintain the same difficulty level to -
measure the student's proficiency changes. The measurement task is a
random samp]g‘of items from a 1arge pool of items, the difficulty
1evq] of which is constant. In performance measurement, the selection
of a difficulty level is a critical decision. The following
discussion  covers ‘technical, effehtivenesst and logistical
considerations‘iﬁ selecting a difficulty level.

Technical Considerations

Two relevant technical considerations for selecting a difficulty
level are concurrent validity and sensitivity to student growth.

Concurrent validity. Fuchs (1981) investigated whether the

criterion validity of siyp]e performance measures was dependent on the
difficulty level of the material emp]oxed; She foynd that within
correct rate and percentage correct, all correlations between
performance scores at different difficu]%y levels and achievement test
SCOres were statisfica]]y significant. For error rate, all but two
correlations were stqtistica]]y significant. Theréfore, regardless of
difficulty level, performance measures éemonstrated concuFrent
validity with respect to achievement tests. ° f

Within measure type, ‘an analysis of the strength of the
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predictive efficiency revealed that for correct rate measures there
was a weak negative association between correlation size and
difficulty level. The slope of the trend line of the corre]a%ion per
difficulty Jéve], calculated with the split-middle solution (White,
197f), was an ave;age -.0040, whereas the slope for the percentage
correct Qas an average #.0048, indicatiﬁg a weak positive
relationship. For error rate, the association between correlation
size and difficulty 1evg] was negative but aga}n weak, with the
correlation decreasing an average* .0191 for each level increase in
difficulty. Within error rate functions; there was greater
variability. As indicated by total bounce, i.e. the distance between
the line parallel to the trend line passing through the point farthest
above the trend line and the line para]]é] to the trend line passing
through  the point %arthest below the trend line (Pennypacker, Koenig,
& Lindsley, 1972), variability was an average 37.5% for error rate

"functions, or 15.1 timgs greater than‘ the meani_t?ta] bounce for
porrect rate functions, and 3.41 times greater than the mean total
bounce for percentage correct functions. As the average slope for
measure types increased, the ;ariability in the functions also
increased, attenuating the significance of  those increasing
relationships.

Therefore, it does appear that, across difficulty levels, correc

rate correlations remain relatively stab]e,k _ercentage correci\\\,////}
correlations increase slightly and demonstrate increased variabiﬁity,
while error rate correlations decrease and evidence relatively great

variability. Given these results, the educator may prefer correct
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rate measures. Within correct rate measures, the difficulty level of
the material does not affect the correlation size, which represents
the predictive efficiency of the measure with respect to achjevement
tests., Thus, difficulty level apparently is not critical when correct
rate is §cored. However, within error ri?é and percehtage correct
scores, the selection of a difficulty leyei may be critica]ffven

though it 1is wunclear {(as indicated by correlation size) which

difficulty level is most adequate.

Sensitivity to student growth. Fuchs (1981) examined the

relationship between the average.progress per grade level and the

difficulty level of the material from which students read. Employing

10 difficulty levels, she averaged scores across reading curricula and

the types of measures, and found a wéak, negative trend in progress as
a function of passage difficu]ty. That is, as the passages inc;eased
in difficulty, the average progress per grade level, or sensitivity to
student growth, decreased. However, within correct rate scores, which
so far, on all technical bases appear'preferab1e, the average change
in score per grade level was variable, ranging from 25.92 to 38.52,
with the greatest slopes in the mid range of difficulty levels.

Deno, Mirkin, Chiang, and Lowry (1980) examined the sensitivity
of third and sixth grade measures. Averaged across types of scores,
the mean slope for third-grade measures was'13.0; for sixth grade
measures, it was 10.5. This corroborates the finding that a mid-range
difficulty level maximized slope.

Mirkin (1978) 3lso examined the relationship between difficulty

level of materials nq\gensitivity to student growth, In this study,
PN

™ |
. .
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each pupil was.placed at three difficulty levels; independent level,

where the student read between 10 and 30 words correct per minute

.{wpm), frustration level, where the student read betweén 35 and 60

wpm, and instructional level, where the student read between 50 and 75
wpm. 'Then, students reap at each of those levels for 18 school days.
Mirkin found that for correct rate performance, the average growth
slope across the 18 days (calculated sn the split-middle trend line)
was +1.00 for the independent level, +.48 for the frustration level,
and +1.03 for the instructional %eve]. Mirkin also found that at the
instructional level a greatér percentage of- students manifested
greater growth. )

Thesé) results corroborated Fuchs' (1981) and De%o, Mirkin,
Chiang, and Lowry's (1980) findings, where for/ correct rate and
percentage  scores, respectivé]y, the passages with mid-range,
difficulty rendered the steepest performance §1opes aﬁd were

indicative of heighténed sensitivity to student growth. Therefore, on

the basis of sensitivity and concurrent validity, the practitioner may

’(a) select material that represents a mid-range of difficulty for the

student, and (b) employ correct rate scores when there .appears to be

generally greater ‘predictive efficiency and less variability in that
]

predictive efficiency among difficulty levels.

Fffectiveness and Logistical Considerations

There are several instructional effectiveness and 1logistical
considerations tha% bear on the selection of a difficulty level of
material. Measuring at the instructional level proyides the educator

»

with valuable information for the purpose of instructional planning.
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The teacher can observe error and fluency patterns ‘onainstructional

) ]

material and plan program changes on that basis. However, this is
logistically difficult to implement because a student's ;nstructional
level continually changes, and by definition the diffiéﬁ]ty level of
the performance measurement task must remain constant. Therefore, the
educator must se]épt a rangf of material, that would encompass the

“\
student's instructional levels over a time period.

' From .a logistical viewpoint, it is more feasible to measure at
T ' A

the age-grade appropriate level; or if the age-grade appropriate level

is too difficult, at some level between the instructional and age-

grade appropriate 1levels. Instructionally, this too provides the

educator with valuable inf&?mation. It informs the teacher about how'

the stud#nt performs in relation to his/her mainstream peers.

Therefore, it appears that a solution best satisfying all the
decision-making ¢riteria may be the selection of a difficulty level as
close as possibfe to the age-grade appropriate level without reaching
a level so frustrating that it is insensiéive to student growth."

‘How to Measure: The Selection of the Size of the Measurement

Domain Within Performance Measurement

Wifhin performance measurement, a primhry decision is domain
size; that is, given a difﬁicd]t& level of material, what fs the size
of the pool from which frequent measurement tasks should be sampled?
Technical, efféctiveness, and logistical considerations bear on the
selection of a domain size. |

Technical Considerations

Two important technical characteristics of repeated measurement
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are the sensitivity and the variabdility of the; measurement , A
measyre's sensitivity is operationalized in this review ‘as the slope
and as the percentage of interyentions resulting in student growth.
Variabiltiy indicates how well performance can be predicted, accurately
from the data and is operationalized ‘here as the standard ef}or of
es&imate (SEE). " .
Sensitivity to®student growth. Fuchs, Tindal, apquéno (1981)

2 .
investigated the effect of domain size on’ the average slope of 25

stgdents' reading performance. Three domain sizes were contrasted.

First, in the most limited domain, the instructional level domain.
(IL), 200 words were selected random]y‘from'each grade level. From
each domain of 200 words, 25 word lists then were selected randomly.

In a more comprehensive domain, words from each entire grade (GE)

provided the' pool from which 25 different word Yists were devised.

The largest domain, the'aékoss-grade domain (AG), consisted of words

from all words éppearing’in the preprimer through fourth-grade level,

with each of the 25 lists mgde up of words sampled from across all of

these grades.

Students were measﬁred daily on three lists: the appropriate IL
domain, tne appropriate GE domain, and the AG domain. Results
revea?ed(\a significant difference between the average *slope of
peﬁﬁdrmance on the IL ddmain (+.49) and the GE domain (+.20). There
waé.algo a reliable differenée,between the average performénce slope
~on the GE domain (+:20) and on the AG domain (-.07).

+  The average slope decredsed as the size of'ddmaiﬁ increased, The

slope was steepest when the sampling procedure was limited to a 200
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wird subsample from the grade level in which the student was receiving

- instruction (IL). There was a decrease in slope” when the domain
represented all the grade level words; and finally, the slepe fell to
near zero when the domain spanned several grades.

- Percentage of interventions.resulting in student growth. 1In a

related study, Tindal and Deno (1981) trained four judges to inspect,
independent]y, 60 student graphs (three ;;raphs for each of 20
.Squects, one at ?ach domain size--IL, GE, and AG) and determine
whether each indicéted inte}‘vention had a positive effect (an incre;ase
in number of 'words read correct per minute, or a decrease or no Changg
in errors per minute). The percentages of positive effects were
analyzed as a function of domain size (IL, GE, or AB) to assess
whether the domain size influenced the measure'sl sensitivity to

student growth. For two judges, an effect was revealed. The AG

domain resuwlted in a statistically lowér percentage of apparent

effects; there was no difference in the percentages of apparent @

effects for the IL and GE doméins“. Tﬁis patterﬁ of results, however,

was not replicated with the other two judges, for whom no significant

differences due to domair: size were revealed. o
Variability. Fuchs, Tindal, and Deno (1981) also %nalyzed *the

average variability about the slope, or the SEE, as a function of the

same three domain sizes. The SEE was significantly greater when ®

performance w; measured using the IL domain (.29) than when yvords

from the GE « .ain were sampled (.25). No statistically significant

difference in variability was found between the GE and AG domains. In @

the two extreme domains, the smallest (IL) and the biggest '(AG), the
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degree of wvariability was similar; there was significant]i"]es%
variability in the GE domain. ‘

‘Technically preferable time-series data are thosle‘with- steep’
slopes, .a high percentage of apparent effects, and minimal
variabi{ity. As demonstrated above, it is:u&c]ear whether domain size
affects the percentage of apparent effectg; however, domain size does
appear to be related to the variability “and slop@ of the data.
Clearly, the evidence suggests that a large domain, such as fﬁe AG
domain, is technic$11y ~Jnadequate. However, a 1lack of findings-
consistently favoripg either the IL or GE domain precludes the
selection of one of the two domains on fechnica]'grounds“ The IL
domain produced a steeper s]opé with greater variability, whereas the
GE domain rendered a flatter slope with less variability. The
effectiveness and logistical considerations discussed befbw provide
some basis for se]ect{ng between the ’{ and GE domains.

-

Effectiveness Considerations

Sample size may have an impact on teachers' data utilization, and
thereforeron instruction.  Data sampled from limited domains might

nrovide teachers with qualitatively different information from that

e brovided by data sampled from more extensive domains, and might lead

to different program planning decisions. For example, smaller domains
may be advantageous - in that they provide teachers with more immediate
feedback on their instructional interventions, while larger domains
may be advantageous in that they provide teachers with richer data on

progress towards long-tferm goals.
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Logistical Cons{derations

’

Logistically, a larger domajn is pféferab]e because, once
estab]isheq'as the pool from which repeated measures are drawn, it can
remain intact and provide comparable data over an extended time. The

final choice of domain size in 'a measurement system may rest

ultimately on this logistical consideration. A mid-sized ‘domain may.

represent the bhest comﬁromiée. It most probably will satisfy all

requirements, rendering data with relatively low variability and with
i} j : -

. am acceptable performance slope even as ’jt\ supplies an acceptably

large material pool, one 1ike1ywt0‘¥3hain relevant over a relatively

-~

1on§‘period of time, As of now, however, this judgment must be made
logically rather then empirically since research on the achievement
effects of domain size has not been conducted.

How to Measure: The Selection of a Measurement Frequency

Within the frequenéy of measurement parameter, one must détermine
a meésurement schedule; that is, one must decide whether measurement
should occur daily, twice per week, weekly, monthly, etc. Technical,
insgructional, and~1ogistica1 considecations bear on the selection of
a schedule,

Technical, Effectiveness, and Logistical Considerations

" White (1971) established that in order to project a reliable
performance trend, one needs to collect a minimum of 'seven data
poiﬂts. Therefore, to insure an adequate data bhase .on which to
support’ decisions concerning the efficacy of student programs and to
avoid the unnecessary prolongment of inappropriate instructional

strategies, the practitioner should collect data points as frequently

”~

~
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as possibie. Additional evidence (Mirkin et al., 1980) suggests that
«daily measurement’ results in greater studeat progress than does weekly

measurement, Nevertheless, teachers find daily measurement cumbersome . -

® and time consuming (Fuchs, Wesson, Tindal, Mirkin, & Deno, 1981). A
. . ,

compromise solution appears to be a measurement frequency of two to ‘ -
three times per week. ) -

o - How to Measure: The Selection of a Sample Duration - v’

Measuremeﬁt is always, to some degree, time ‘limited. Within .
sample duration, one.must decide how long eagh measuremer}t samp*le wiHl
® . last-=30 seconds, ‘one minute, three minhtes, etc. Agein, ‘technical,
instructional, and logistical considerations bear on the selection of

a sample duration,

° ‘ Technical Considerations -

Several technical considerations are relevant in selecting a
¢ sample duration.,  Some considerétions relate to analyges of ‘group
® data:  how sam'ple duratior; affects a measure's concurrent \ialidity
with respect to achievement tests, and how it affects the variability
or the standard deviation of a group's perfarmance,
P The second Lype of consideration relates to the reliability and Ve
* vahidity of time-series data. Measurement theorists (Kelley, 1927;
Nunnally, 1959) warn that apparently adquate technical data may have
® Timited applicabiTity to individuai assessment. The standard error of

. the qroup may reduce substantially the relevance of group technical

dita in the interpretation of individual scores, Therefore, in -

°® s<amining the technical adequacy of formative measurement .instruments

used to test individual performance, it is important to investigate
o
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measurement issues that directly relate to the reliability and
validity of time-series data.

As discussed above, one characteristic of technically adequate
time-series measurement instruments is that they result in low
Yariabi]ity in the data, Reduced variability is import--- »b-rause as
Yariability betwcen data ﬁoints decreases, the reliabili-y of the

measure  increases, the relative effectiveness of different

istructiodal phases is determined more easily and quickly, and any

" one data point provides more information about a student's true score,

Additioﬁa]]y, as one judges the technical adequacy of a

. measurement format by investigating its influence on the variability

in the data, one must examine simultaneously that format's effcct on
the level and slope of a student's performance. In fact, evidence
suggests that characteristics of the measurement procedure itself may
not only influence the variability of the data, but also affect the
rate and trend of a student's performance (Avllon, Garber, & Pisor,
1976).

i

Concurvent validity. Deno, Mirkin, Chiang, and Lowry (1989)

examined how the duration of a curriculum-based test sample affected a
measure's concurrent validity, Forty-five students in two midwestern
metropolitan schoq]s were tested on five curriculum-based measures
whose concurrent validity already had been demonstrated. The students
were tested on 30-second as well as on 60-sec5nd trials. Results
revealed that the median correlation becweer the 30-second and

60-second samples was 4,92, ranging between +.83 and +.97. All

correlations were statistically significant (p < .001), Because the

+
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60-second word recognition measures employed in this study had
previously demonstrated consistently high ‘correlations  with
standardized reading tests (Deno, Mirkin, Chiang, & Lowry, 1980), the
study indirectly established the concurrent validity of 30-second word
recodnition measures with standardiged readiqg tests.l

Standa}d deviation. In the same study, the standard deviation of

**~tﬁe~Jgrohp's pérformance as a function of sample duration was
investigated. A. standard deviation was calculated for the qgroup
scores on each 30-second and 60-second sample. Then, these standard
deviations were averaged across'the‘BO-second measures and across the

_b0-second measures. The mean standard deviation for the 30-second
samples was 14.1é; the mean sténdarq deviation fsr the 60-second
samples was 27.60. The discrepancy between these average values was
subjected to a correlated t test, which revealed the difference to be
statistically significant (p < .001).

The lower average sfandard deviation for the 30-second samples
compared to the 60-second samples might be expected as a function of
longer testé; with "longer tests, the greater behavior range should
result in a greater standard deviation. If one were to divide the
All=second §tandard deviation in hé]f‘to account for_the doub]ed sample
Huration, this value would be similar to the standard deviation of the
30-second sample, indicating that sample duration is not related to
qroup variability of pe}formance. Therefore, on the basis of these
resitits, one can conclude that the 30-second duration samples, which
are logistically more feasible, are as valid and reliable indices of

reading pfoficiency as the 60-second samples.



Level of performance and sensitivity to student growth. Fuchs,

Tinda1; and Deno (1981) investigated the effect of sample duration on
the level and slope of time-series data. Two similar second grade
girls, who were seriously behind in reading, were tested daily on
consonant-vowel-consonant patterned words. The experimental questicns
were examined through a reversal design (Hersen & Barlow, 1976),
c0nsi;ting of a]ternqting daily 30-second measuremen% samples and
daily threé-minute measurement samples.

An analysis of graphed data for both skudents revealed that the
median number of words correct per minute consistently was higher in
the 30:second presentations than in the three-minute presentationsl
Nespite this superior level 047performing in the 30-second phases, the
trends were relatively flat; the trends in the three-minute phases
showed greater acceleration. The consistently Higher median
performances in the 30-second phases appeared to be gg]ated to the
initial step down with each introduc%?on of a three-minute pha;e.

Thus, the analyses of the relationship between the 1level of
performance and the ddration of measurement yielded conflicting
results, The.median levels of performance for the 30-second phases
consistently were higher than the levels of performance for the three-
minute phases, a comparison which demonstrated the superiority of the
30-second‘ presentations, The analysis of the trends within the

phases, however, rendered conflicting information with more strongly

accelerating trends occurring in the longer presentation phases, It

is  possible that qiven longer phases for the three-minute

presentations, performance under the longer measuremént condition
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might nave surpassed performance under the 30-second presentations.
Therefore, although the duration of measurement condition exhibited a

consistent controlling effect, the exact nature of that effect is

“unclear and the superiority of one sample duration over the other was

ks J - -
not established,

Variability of time-series data. Within the context of the aboye
experiment (Fuths, Jindal, & Deno, 1981), the effect of s;mple
duration on the Qariabi]ity of tine-series data also was investigated.
The var}ability of each phasemwas summarized in two different ways.
First, i€ total bounce was\ determined, .and then t;e SEE (average
variability about the slope) was calcufated. Inspection of total
bounce revealed ihat the 30-sec6nd phases were more variable than the
three-minute phases. Moreover, Mann-whitﬁey tests on the total bounce
and SEE scores;reve;?gd statistically significant diffé;ences in the
variability between the 3Q43ecohd and three-minute phases (two-tailed
p = .037 and .043, respectively). This study revealed that the longer
sample duration resulted in reduced intra-individual v§§iabi]ity and

increased reliability.

Fffectiveness Considerations

' Givgn evidence for the strong relation between time on task and
student achievement, it may be that student achievement gains obse;ved
with the use of direct, repeatefl measurement may be a function of
increased time on task during measurement activities. If‘this is so,
then one might infer that as the measurement sample becomes Tlonger,
student achievement will improve. However, as described above, there

are conflicting results concerning the relationship between the level

. . §
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and slope of performance and the sample duration (Fuchs, Tindé], &
Deno, 1981).- This makes it difficult to establish the instructional
superiority of one sample duration over another.

Logistical ansiderations

The logistical consideration relevant to sample duration is

readily apparent; that is, the shorter the sample durationj the more

~

feasible the measurement system. In several of the above*analyses,
fong and short sample durations appeared to have no effect on- the

technical adequacy of the measurement. Sample duration appeared to

-

have its greatest impact.on variability, with longer samples rer'dering

more consistent, reliable performance, a desirable characteristic of
time:series- meaguremegt. Instructionally, one, can pos@u]ate the
super{ority of longer samples; yet, no empirical work supports this
speculation., Logisti§a11y, the shorter durations clearly are
preferable,. Yet, the difference bhetween 30-second and 60-second
samplés may be-practically unimportant. The same cannot be said for 1
minute versus 3 minuted.

In selecting a sample duration that best fits one's needs, the
desiqﬁé?i:;} a measurement and evaluation system must consider thé
technical and |nstruc£iona1 superioriéy of the longer duration and the
logistical superiority of the shorter tésts. Those factors‘then must

be weighed while reviewing values and available resource%i

How to Measure: The Selection of a Mastery Criterioﬁ‘

In terms of a given measurement system, one must establish
criteria that spedXy when student mastery has been achieved, Within

progress measurement one must determine mastery criteria “for each
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objective within the hierarchy of skills. Within perfﬁrmance
measurement,’one must determine criteria that specify, in terms of the
long-range goal or outcome behavior, when acceptable performance has
been met.

Technical Considerations

1

Three technical considerations bear on the selection of a mastery
criterion: concurrent validity, the slope or sensitivity of the
measure, and the congruency of the measure scores with Féspect to more
widely accepted cr}teria.

Concurrent validity. All identified studies of the technical

characteristics of different mastery tcriteria within curriculum-based
measurement employ progress measures. Fuchs and Deno (1981)
investigated whether the validity/of a simple progress measure was
dependent on the mastery criterion employed. jhe following seven

mastery criteria were studied: 4

(1) the highest level at which, for preprimer (PP) through
grade 3 books, 30-49 words per minute (wpm) with 7 or
fewer errors per minute (epm), and for grade 4 through
grade 6 books, 50+ wpm with 7 or fewer epm (Starlin &
Starlin, 1974); :

{2) 70+ wpm with 10 or fewer epm (Starlin, 1979);

(3) 100+ wpm with 0-2 epm (Haring, L1®érty, & White,
(undated); )

(4) 95% accuracy (Beldin, 1970);
(5)° 70+ wpm with 95% acéuracy;
(6) for PP through grade 2 books, 50+ wpm with 85% accuracy

for grade 3 through grade 6 books, 70+ wpm
with 95% accuracy;




(7) for PP through grade 2 books, 50+ wpm with 85% accuracy
(Powell, 1971), for grades 3 through 6 books, 70+ wpm
with 95% accuracy.

These seven criteria were applied to the performance scores of 91
subjects on 10 passages in two different basal series. Fourteen sets
of mastery scores were the result. Each set of mastery scores
correlated significantly (p € .001) with seores on the Passage

Comprehension and Word Identification subtests of the Woodcock Reading

Mastery Tests.

However, a careful comparison among the average correlations
associated with each mastery criterion revealed that aﬁ least one
criterion of mastery was a différentia]ly'iéss effective predictor.
Across its four korrelations, the average correlation for Criterion 3
(+.62) was ]owev than any of the other average correlations by .23,
and it accounted for only an average 38% of the variance in the
achievement tests. Criterion 3 was the level at which a student read
at 100 wpm with 0-2 érrors. This criterion was the most stringent.
[t placed many students at easy reading 1levels, failing to
discriminate effectively among readers Qith different reading skills,
and resulting in lower correlations with standard%zed achievement
tests.' Criterion 1 (for'PPJthrough grade 3 books, §0-49 wpﬁ with 7 or
fewer epm, and\for grades 4  through 6 books, 50+ wpm with 7 or fewer
epm)_cénsistent]y produced the highest correlations, with an average
correlation of +.91 accounting for 86% of the variance in standardized
achievement tests. The correlations produced by the remaining five
c;iteria were similar, ranging from an average +.85 (72% of the

variance accounted for in the standardized achievement tests) for

L] ’ -
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Criteria 4 and 5 to an average +.87 (76% of the variance accounted for
in the standardized achievement tests) for Criteria 2 and 7.

The study demonstrated that the concurrent validity of simple
progress measures with respect to standardized achievement was
maintained regard]ess:of which performance standard was employed. The
findings for Criterion 3, however, were that a differential amount of
variance was accounted for by the simple progress measures,
Therefore, the validity qf a progress measure can be affected by the
mastery criterion employed. As practitioners select a mastery
criterion to employ within dirgct’and repeated measur®s, results of
this study indicate that they might opt for correct performance rates
between 30 and 70 and/or percentages be@ween 85 and 95. CriteriQn 3,
with a rate of 100 and an accuracy of at 1e;;t 98%, was too stringent
and failed to discriminate well among readers of different ability.

Sensitivity to student growth. Within progress measurement,

Fuchs and Deno (1981) also investigated the relationship between the
average progress per graée level and the mastery’criterion employed.
The range in the rate of average progress across mastery criteria was
small, renderiné clear interﬁretation of results difficult.
However, the third criterion did appear to produce a differentially
low rate o% average-proﬁ}ess. This leads one to infer that only the
third, most stringent c%iterion, which also resulted in relatively
poor criterion va]idi@y‘ aifferentially affected the average progress
per grade. All the other crite}ia produced similar behavior ranges
and similar sensit}vity to student growth. Therefore, it appears that

differential sensitivity or behavior range is not a very useful

-

ey}
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criterion for selecting among mastery criteria‘ in progress -
measurement. _

Congruency. Within progress measurement, Fuchs aqg Deno (1981)
" examined the degree to which céngruency between mastery level scores
and teache» Jjudgments of mastery level scores ‘is dependent on the
criferion of mastery employed, and the extent to which agreement
between mastery grade scores and achievement grade scores is depgndent
on the mastery!ériterion employed. These questions supplemented the
examination oﬂC the relationship between criterion validity and
performance standard. Because it is_ theoretically possible for .two
measures to fcorrelate well but agree poorly ABradley, 1977), in
selecting §6ong mastery criteria, one might wéll consider congruency
along with/concurrent validity. Ve 1

_ The fb]]owing procedure was employed: First, two statistics were
’ examineq:' (a) the percentages of studenfs placed, by each mastery
criterion, either low, high, or the same as teacher judgments of grade
fevel and achievement test grade scores, and (b) correlated t tests
on the difference between maéiery scores .and scores on criterion
measures. - Then, it was determined whether either of these statistics
was dependent on the mastery criteria employed.

Results of these analyses demonstrated that although Criterion 1
produced the highest aQerage correlation with achievement test scores
(+.93), its levels did not agree well with levels derived from either
teacher placements or test scores. On the other hand, Criterion 3,

\

which resulted in the lowest correlations, also rendered scores that

agreed poorly with both teacher placements and test scores.
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Careful analysis of these data revealed that the practitiomer
might opt for Criterion 2, 4, 6, or 7. Criterion 2 was 70+ wpm with
10 or fewer errors.. Criterion 4 was 95% accuracy. Criteria 6 and 7
employed different oral reading rates for primary (50 wpm) and
intermediate (70 wpm) rgader§ as they respectively employed 95% and
95%/85% accuracy standards. Any one of these four criteria was
acceptable on Ehree technical grounds: (a) they produced acceptable
slopes; (b) they demonstrated good criterion va]id%ty (corretations

between +.85 and +89); and (c) they resulted in at least 50% agreemeht

3

and educationally qnimportanﬁ\difference§ (.50 grade level or 1less)
between mastery scores and teacher judgments or test scores.
Effectiveness Considerations

Two effectiveéness considerations apply to. the selection of a

¥

)
mastery criterion, First, as discussed in | Bw\ii;_ﬁifsure: The

Selection of a Score," for instructional planning__ purposes ;he

practitioner may prefer correct and error rate/\éﬁmblnétlon

/
performance standard. (Second, there has heen some speculation that
. TS

given more stringenﬁ/ﬁri eria of mastery, retention of material might

be facilitated. There is, however, no available empirical evidence to

¥

support this speculation.

»*

Logistical Considerations

Logistical considerations provide some basis for selecting among
mastery criteria. Based on the ma§tery criterion employed, the
teacher's time commitment can differ, since comﬁutation of percentage
scores requires a step tﬁgt plotting raw scores directly does not.

Therefore, on the basis Q? technical and logistical cdnsiderations, it




.70 B - .

appears that absolute raw score criteria, with rates between 50 and
70 words correct with seven or fewer erro;s, are among the best that
have been studied.

. A\
How to Measure: The Selettion of & Procedure for

Generation of Test Samples

How to generate @est samples is a decision that specifies the
mechaﬁics of measurement, mechanics that must be held constant if
measurement data are to Be interpreted mean{ngfhfly. Generatioq of
test samples refers to the procedure by which nuﬁerous equiya]ent
measurement samples will be created. For‘selecting among alternative

procedures, technical and logistical considerations apply.’
-

Technical Considerations

There are no identifiéd studiéé of technical characéeristics of
tesé generatiﬁn procedures. Given the lack of empirical invéstigation
of this issué, it may be most prudent for practitidners to accept
traditional psychometric theofy that advocates random selection; for,
over the long run, random se]ectjon shou]d'produce equivalent samples
(Hays, 1973). In contrast to other procedures, random selection has
been ,sub}ected to a great deal of experimentation (Deno, Mirkin,
Chiéng & Lowry, 1980) and consistently has demonstrated concurrent
validity with respect to achievement tests. ¥

Logistical Considerations

While arbitrarily selecting words and/or passages is, in most
circumstances, Jogistically more feasible ~than random selection

procedures, there is a lack of empirical investigation concerning the

effect of alternative procedures on the technical adequacy of
)
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curriculum-based measures, Along with traditional psthometric
wisdom, this lack of evidence argues for'the use of random selection
_procedures, In response to the nged for efficient random selection
ﬁrocedures, the University of ‘Minnesota. Instituté for Research on
Learning Di;abilities (IRLD)’has outlined re]ati&e]y efficient random
se]edtion procedures for readind words in context, reading words in
isolation, spelling, and wr?ttéﬁ expression measures (Mirkin et al.,

1981)

How tn Measure: The Selection of Test Administration and

Scoring Procedures

For reading, there is no array of scoring procedu;es. The IRLD
has outlihed an efficient, technically adequate, procedure for scoring
oral ;eading (Mirkin et al., 1981). For test administration, Ehere is
scant empirical work on the effects of alternate procedures. The most
persuasive argbments mﬁtigating for or against certain test
administration procedures are logistical; tthe logistivai

considerations are discussed below.

Logistical Considerations

The most feasible test administration procedures are those that
involve group administration or administration either by others or by
machinery. In reading, it is difficult to employ group administration
because teachérs must listen to individual students read. However, it

is possible to decrease student-teacher .interaction time and thereby

to improve feasibility by having students independently tape their
samples and by having teachers score those samples later. However,

this does not reduce total teacher time engaged in measurement

f o




72‘

activities because adminisiration time equals scoring time ﬂf the
domain of reading; for both procedures, the teacher spends the{same
amount of time listening to Stﬁdents read. Teachers must, therefore,
determine which procedure is most feasible given. their individual
circuﬁstances.‘ For one teacher (Fuchs, Wesson, Tindal, Mirkié, &
Deno, 1981), "who comp&red taped with normal procedures in an N=1
reversal experiment, teacher time eng§gea in  measurement wés
“equivalent in both conditions, but the teacher prefer?ed administering
tasks during student time rather than s€oring taped samples when the
student was not present.

Another method for improving the efficiency of measurement in
general, and test,administrafion specifically, may be to have aides
and/or cross-age peer tutors administer the measurement tasks. In a
series of two single-subject experime#ts (chhs, Wesson, Tindal,
Mirkin, & Deno, 1981), teachers identified and trained others (in one
case, an aide; in the other, a student peer) to ame%isten frequent
measures. In both cases, total teacher time engaged in measurement
(including teacher preparation time) increased (200% and 100%,
respectively) during the phase in which the trainee administered the
measures.  However, in "both cases, there was a steep dece]eratinb
trend in this phase; given the brevity gf this phase (5 days and 7
days, respectively), one can speculate ré%sonab]y that given'a longer
phgsé, measurement time might have drppped tola 1e§e1 equal to -or
lower than that in which the téacher measured. It may be that as the
trainees become proficient, the éffic}ency of having them measure

%

would increase. Also, it may be that having trainees measure and

«
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score would reduce dramatically teacher time because teachers then
would not have 'to handle graphs as frequently. In the two st;dies,
‘teacher satisfaction was mixed. One teacher thought that having
others administer the measures was efficient; the other teacher
disagreed.

Empirical work, therefore, has not demonstrated the logistical
superiority of any specifiE administration procedufes. Each designer
of a ﬁeasurement system must assess his/her own setting to determine
which procedure is most feasible in that particular environment.

( Summary

This chapter reviewed measurement procedures within the area of
reading. For each deCision necessary in formulating a measurement and
evaluation system, a]ternative procedures were reviewed briefly. Then
research data, speculation, and theory, as they related to each
decision-making criterion, were presented. fhe result 5 a series of
. recommendations to designers of measurement and evaluation systems.
These recommendations include: . '

o Measuring reading aloud from text

-

o Scoring and recording number of words correctly read

e Plotting (charting) either performance on equivalent

passages or progress through progressively more difficult
passages, depending upon individual concerns

e

¢ Using a small mastery unit -for progress measurement.

o Using a difficulty level approximating the student's
instructional level for performance measurement

o Selecting stimuli from a mid-sized sampling doman

o Measuring two to three times per week

o Using a sample duration of one to three minutes

¢ hS
N ] »
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{r

Using an absolute raw scere correct and incorrect
criterion

Selecting test passages randomly from the domain

Using scoring and admini%téation procedures that the
teacher prefers

! .
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Chapter IV

Spelling
Gerald Tindal

In this chapter, the measurement of spelliny, is examined. As in
the chapier on reading, discussion focuses on measurement parameters
for which research data are available in the area of spelling. For
each decision area, research results are presented as they apply to
each decision-making criterion, Conclusions then are drawn concerning
which procedures appear most appropriate for the measurement and
evé]pation of spelling,

What to Measure: The Selection. of a Task

While it 1s conceded generally that spelling is of primary
importance in written communication (Hammill & Noone, 1975; Wallace &
Larsen, 1978), there is 1little agreement concgrning what test
behaviors validly operationalize a student's spelling competence.
Since the strategy employed to measure spelling operationally dgfines
spelling competence, attention must he given to the tasks used to
quantify spelling in any test. Hildreth (1955) listed nine ways to
assess a student'§ spelling skills: (1) writing dictated word 1ist§;
{2) writing dictated words in context; (3) detecting spelling errors
in written composition and correcting the misspelled words; (4)
reco.nizing errors in word 1lists; (5) comp]éting sentences in cloze
procedures; (6) writing letters; (7) copying words; (8) writing words
for a timed period; (9) using a dictionary.

For the purpose of this discussion, Hildreth's categories are

clustered into four sets of behavior: writing dictated word lists,
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‘spontaneous writing, proofing, and cloze completion procedures. Both

technical and logistical considerations in selecting amdng these are
presented.

Technical Considerations

Validity. According to Cartwright (1969) and Horn (1941),
dictation tests are more valid than proofing measures. Both propose
that the behavior samﬁ]ed in dictation tests is related more closely
to what is.meant by spelling. They argue that in proofing or editing
the student is required only to recognize spelling errors. Proofing
tests are based on the assumption that »if spelling errors can be
recognized, the student can avoid them in writing. An advantage of
proofing is that many more words can be presented to the student
(Freyberg, 1970), and responses can be scored easily by machines. The
disadvantage of proofing is that since the sampled behavior does not
require the writing of correctly spelled words, it would appear to be
a less direct measure of spelling.

The E]oze technique 1is another technique used to measure
spelling. It requires the student to supply missing letters in a word
or missing words in a sentence: Decoding and comprehension are two
skills required- to do the cloze task;?this appears to confound the
measurement of spelling with other critical skills.

The approach to testing spelling that is used commonly by
teachers requires accuracy in writing words from dictation or within
free writing. There is scant research to provide a basis for

selecting one method over the other. Some argue that .the prime

objective in teaching spelling is to improve the student's spelling
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accuracy in everyday writing (Freyberg, 1970; Rowell, 1975), and
therefore, that the content validity of free writing spelling is
greater,

Nevertheless, dictation tests are the mo§t frequently used
procedures for measuring spelling in schools, and according to
Cartwright (1$69) and Horn (1941), they are the most- valid. The
dictation of word 1lists has been found to be more successful than
presenting words in sentences or paragraph form, because word
selection is easier (Horn, 1944, 1954).

To identify simple procedures for teachers to use'in measuring
spelling, a serﬂes of three studies was conducted by Deno, Mirkin,
Lowry, and Kuehnhe (1980). In this research, several approaches to
measuring students' spelling were examined. 1In the threg,/sfﬁdies,
students were selected randomly from two Minneépo]is schools.

Student performance in spelling from dictation and in written

compositions was correlated with performance on the Test of Written

Spelling (Larsen & Hammill, 1976) in the first study. The dictated

word lists consisted of randomly selected words from Basic Elementary

Reading Vocabularias (Harris & Jacabson, 1972). The sample of written

expression was a 5-minute composition based on a picture stimulus.
High correlations were obtained between performance on the dictated
word 1ists and performance on the standardized achievement test (+.85
to +.96). Moderately high correlations were obtained between spelling
within the written expression sample and the standardized achievement

test (+.70), and between spelling from the dictated 1ists and spelling

within written expression (+.61 to +,92),
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In the second study, correlations between four word lists sampled
from different grade 1levels of the Harris and Jacobson word list

{1972) were correlated with the Peabody Individual Achievement Test

(Dunn & Markwardt, 1970).‘ Again, the correlations were high, ranging
from +.81 to +.94. In general, list difficulty had little effect on
the validity of the dictated word list measure. Structuring the word
lists from easier io more difficult words produced slightly lower
correlations.

In the third study, three random selections of words from the
4Harris and Jacobson list (1972) and one cumulative 1list of words
. selected arbitrarily from Level 9 of Ginn 720 were dictated to
students. Spelling performance on these word lists was corre]ated

with performance on the spelling section of the Stanford Achievement

Test, Primary II1 (Madden, Gardner, Rudman, Karlsen, & Merwin, 1978).
Again, high correlations were obtained (+.80 to +.89). The words
arbitrarily selected from the vocabulary list in Level 9 of Ginn 720
also discriminated well among spelling proficiencies (r = +.89).

Tﬁe results of these three studies indicate ~ that student
performance in spelling words se]ected from basal readers correlates
highly with performance on standaraizgd spelling achievement tests.
In addition, performance across the various word 1i§ts in the three
stﬁdies intercorrelated highly (whether the words were randomly
selected, nonrandomly selected, or ordered in difficulty). These
results indicate that regardless of "‘the type of word 1list used,

spelling from dictation validly discriminates among students of

differing spelling proficiency.
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Sensitivity to student growth. For a measure of spelling to be

;seful to a teacher, it must be sensitive to increases in student
performance throughout the period of teaching. Sensitivity is related
to the opportunity for the student to respond, because the opportunity
to.respond will have a direct impact on the quantity of behavior that
" can be measured. If there is very little behavior to measure, the
scale will be abbreviated with less opportuniiy to measure/difference.
In a system with considerable opportunity to respond, m&re behavior
can be measured; as a consequence,‘changes can be registered. The
cloze and proofing techniques provide a large number of opportunities
to respond; however, as discussed in the next section, with cloze or
Proofing tasks, the number of items actually presented by a teacher
@i]] be limited by the 1dgistics of preparation time. Word lists
also may be expanded easily to include many opportunities t6 respond.
Given individual differences in the number of words generated in
writing samples, it is unclear how much opportunity to respond might
he available in free writing. Opportunity to respond in spelling from
dictation also can be increased by using scoring procedures that
involve units smaller than whole words. The sensitivity of doing so
will be described later under "Selection of a Behavior."

While it appears that, from a technical standpoint, using
dictated word lists is a valid and sensitive measure ¢ spelling, it
is important to Censider the logistical and effectiveness issues with
respect to measuring different behaviors. Unfortunately, there is no

available research concerning effectiveness (i.e., the impact on

student performance of measuring one behavior rather than another),
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The remaining discussion is confined to logistical considerations.

Logistical Considerations

Logistical censiderations refer to the ease with which a
measurement procedure can be organized and implemented by teachers.
0f the various procédures listed earlier in this unit (dictated
spelling tests, cloze, proofing, and free writing), it appears that
the amount of preparation time necessary to develop the dictated
spelling lists may be less than for eitﬁer cloze or proofing tests.
The c¢loze and proofing procedures demand the development and
duplication o} written mﬁteria] for‘ student use in testing. The
deVe]opmentlof single spelling lists to be used in dictation by the
teacher avoids most of this preparation time. Free writing, on the

~

other hand, invglves the least amount of preparation time; however, as
previously noted, épelling in free writing fails to correlate as.well
with standardized measures. ' Alsc, in contrast to the other test
tasks, item difficulty is impossible to control in free writing tasks.
This may account for the finding that spelling accuracy in free
writing correlates less well with other achievement measures.

Another logistical consideration in selecting a measurement task
relates to the need to be able easily. to generate equivalent tests.
Measurement for formative evaluation requires frequent measurement of
stugen: performance to determine the effectiveness of 'instructional
changes. Many tests must be created and it is imperative that chanyes
in the measurement system itself do not occur. With the use of cloze

or proofing procedures, the development of parallel forms to be used

3-5 times a week’is difficult and time consuming for the teacher.
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Consequently, from both a technical and logistical perspective,

it appears that writing words from dictated lists is the best choice

for measuring spelling. It is valid with respect to standardized

achievement tests. It potentially renders data that are sensitive to

student growth, Further, the difficulty of the test can be
manipulated easily, and parallel forms are generéted readily.

What to Measure: The Selection of a Behavior

Given the decision to measure students' written spelling through
list dictation, it then becomes necessary to determine what response
uﬁ%t should be scored. Two a]terna@ive response units are (a) writing
letters in correct sequence within words, and (b) writing correctly

spelled words. A discussion of the technical and Tlogistical

advantages of each alternative is presented here.

Technical Considerations

Concurrent validity. A comparison of the concurrent validities

of words and letter sequences with respect to raw scores on three

. different published, standardized achievement tests indicaioc that

correct words per minute and letters in correct sequence per minute
scores ‘produce similar correlations. ~ The correlation between
incorrect letter sequences or words spelled incorrectly and the number
correct on the standardized achievement measures is less strong (Deno,
Mirkin, Lowry, & Kuéhnle, 1980). In the three studies from which
these resu]té were obtained, the informal measures were administered
for a fixed period of time, ranging from one to three minutes. In
contrast, none of the criterion measures was timed.“ The resulting

high correlations indicate that students are differentiatedvjin 3

®
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similar manner in tests of both power and speed. Low performers
spe]] less proficiently than good spellers whether or not the measure
is timed.

In the first study, a comparison was made among the cgrﬁglatioﬁs
between words correct per minute scores and correct leiter ;;quences

per minute scores with respect to the Test of Written Spelling (Larsen

& Hammill, 1976). The relation between words spelled correct and
ﬁerformance on this test.was very high, with correlations ranging from
+,83 to +.96. The correlations ranged from +.80 to +.94 when correct
letter sequences was the response unit, and they remained very high
when the sample included LD students only (+.89 to +.97) and regular
students only (+.90 to +.95). ‘ Further, the intgrcorre]ation of
performance on these word 1ists showed that correct letter sequences
corre]ates'very highly with words spelled correctly, both withiq (+.94
to +.95) and across (+.82 to +.97) various lists. !

In a second study, the Peabody Individual Achievement Test (PIAT;

Dunn & Markwardt, 1970) served as the criterion measure. In this
test, the student actually does not spell out words, as in the Test of

Written Spelling, but rather is presented four choices (words) and

directed to choose the correctly spelled word. The formative measures
again consisted of -three-minute dictated spelling tests. High
correlations resulted for all the lists with the PIAT for both number
of‘correct letter sequences (+.86 to +.90) and. number of correct words
{+.83 to +.94)j Again, the correlations remained quite high when the

sample included regular students only (+.81 to +.93). However,';ith

the LD students,“the correlations were considerably lower (+.29 to

4
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+.95). This may have been a function of the'LD students' restricted
}ange of scores on the PIAT, or the difference in the unit of response
between the two types of tests. In the PIAT, the student need only
select the correctly spelled word from fou; choices, while the
dictated formative measures required actual spelling. The format in
the PIAT may not djscriminate among students of varying spelling
proficiency who have been pre-selected from the low’ end of the
distribuytion., .

The spelling éection of the Stanford Achievement Test, Primary

II1 (Madden et al., 19?8) wa% used as the criterion measure in the
third study. The response format for this test is similar td that
used by the PIAT. Each item consists of four words, three of which
are spelled correctly, and one of—which is spelled incorrectly. The
studen£ is directed to identify the misspelled word. The format for
the formative measure again utilized dictated word lists. Consistent
with the previous findings, high to very high correlations were found
among the various 1lists and the criterion measure. The correlations
using correct letter sequences as the response unit ranged from +.80
to +.86 with all studeats combined. For the LD sampleys the range was
+.78 to +.82, whereas for the regular sample the range wa; +,76 to
+.86. Using words spelled correct, very similar correlations were
found.  For the combined sample, corre]ationsqranged from +.83 to
+.89; for the LD sample the range was +.80 to +.84; for the regular
sample, the correlations rangéa from a low of +.80 to a high of +.89.
Concurrent validity indicates the degree to which performancé on

a measure relates to or predicts performance on other- more

g
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traditionally accepted measures. Because word and letter correct
scores on the dictated word 1lists corrg]ate so strongly with
performance on the standardized achievement measures, it i§ possible
to predict with a fair degree of accuracy a student's performance on a
standardized test by knowing'how a_student performs_on the informal
measure, Because sténdardized tésts havé few paraliel forms and are
so time consuﬁing to administer, a viable alternative is frequént
measurement on this informal measufe. Théfefore, it appears useful to
employ words or letters correct performance on the informal measures
to assess gtudent growth on a continuous bgsis; one can expect growth
on the simple measures to correspond to growth on a psychometrically
sound, traditionally acceptéd achievement test.

Concﬁrrent validity with respect to classification also was
examined. Two types of concurrent validity with respect to
classification are predicting a “student's (a) special education
status, and (b) grade level membership. Deno, Mirkin, Lowry, and
Kuehnle (1980) investiggted these two types’of predictive validity for
the spelling measures. First, the authors compared the performance of
students receiving LD servicejﬁto that of students in the regular
classroom. Clear differences were evident in the performances of
these two groups on the dictéted word lists. In eight of nine
comparisons, ,the performances of the two groups were significantly
different on the dictated word tests. This was true whether their
perférmance was scored in terms of correct letter seqdénces or words
spelled correctly.  The raw -score difference .between the average

performance of the LD and regular students was- quite large;
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performance of regular students exceeded the LD students by a ratio of
2 to 1.

A cross sectional analysis by grade level revealed increases in
performance for grades 2-5; increases were apparent for both the
numbers of correct letter sequences‘and words, with a leveling off
between'fifth and ;ixth grades. - Therefore, it appears that botﬁ words
correct and letters in correct seauence discriminate among students'
programs and grade placements. On the basis of the validity criteria
examihed, one can support the selection of eilher words or letter
sequences as the behavior to measure, but one cannot ‘select easily
between these two response units.

~N
Interscorer reliability. Another technical consideration in the

identification of what to measure is whether the unit of behayior can
be identified consistently by different observers; that :s, given the
same sample, will different scorers. obtain tﬁe same' score? | A
measurement syQEém must pe defined and implemented objectively so that
others may obtain the same results. Deno, Marsten, Mirkin,‘Lowry,
Sindelar, and dJenkins (1982) investigated the re]iébi]it} of scoring
correct letter sequences as well as words corrgct. Regardless of the
scoring system, the interscorer reliability was high, ranging from
+.94 to +.99 agréement, with the majority of agreements at 99%. Thus,
both response units qualify on the basis of scorer objectiviiy.
Sensitivity éo studept growth. As discdssed abdve, an important

-

technical characteristic .of a continuous evaluation system is its
~

sensitivity to student growth.\ In an investigation of students'

improvement in spelling from fall to spring, Deno, Marston, Mirkin,
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Lowry, Sindelar, and Jenkins (1982) tested 566 students at the
beginning and end “of the séhoo] year. At all. grade 1evef§, the
average within-student increase was statistically significant. There
‘was nearly equal improvement across grades 1-6 from fall to spring,
with the increasg ranging‘ 4.3 to 5.7 words spelled correct. The
increase in correct letter sequences ranged from 29.§‘to 37.7 across

the six grades. Thergfore, increases in spelling skill would be more

aﬁparent when 1gtter sequences are graphed than when words correct are

-

graphed.
The percentage of‘growth was greatest in the first grade (436% in
'the number §of correctly spe]]ed. words and 384% in the rumber of
~correct letter sequences), probably because of ﬁhg lower initial
performance level of the first graders. The feméﬁning grades showed a
.range of growth from 24% to 176% in the number of words spelled
- correctly, and a range of growth from 39% to 88% in EQ? number of
correct letter, sequences. For the total sample, the percentagé of
growth was well over 100. ‘When each grade was blocked b& quartiles
(?5th percentile, 50th percenfi]e, and 75th percentile), there Qas

»

evidence that all students improved, regardless of thé quartile. in
whi'ch they fell, J | |

" 0n the basis of the preceding discussion of teéhﬁica]

considerations, the following coﬁc]usions are warranted: (a) co#rect

scéres are prefer.ble to error scores because they dempnst;ate

: stronger‘re]ationships with standardized tests, with special edﬁcation

status, and with grade placement; (b) words correct or letter

P

sequences correct are acceptable in terms of #heir strong interscorer
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reliability; and (c) letter sequences correct are preferable to words

correct due to more sensitive data rendered when letters in correct

N - 3
) sequence are scored. . However, before detgrmining the score to be
, ¥ ¢ »
employed for spelling, logistical issues need to be considered.
¢ . -Logistical Considerations .

P &

+

v L]

In the' previous section, technical considerations for using' -
letter sequences and words correctly written were discusggd.‘ Thé . '
conclusion was that, on technical érounds, correct 1ettef sequences
was the mosé appropriate behavior to measure. However, important
) 1dgist§ca] differences exist between dltheSe“two behaviors. A]though(:
the use of correct letter sequences is a valid and'sépsitive measure
of spelling, it is also time consuming. . |

N - [
: : {j a rural educational cooperative in Minnesota, it took teachers

N

a median 4 minutes 26 seconds to score studeﬁts' spelling wusing
]etters.in‘corrgct sequencé as the unit of measurement, in contrast to
2 minutes 32 seconds required to score the number of words spelled
cerect]y (Fuchs, Wesson, Tindai, Mirkin, & Deno, 1981). Because of
thi§ large Jifferéncé in efficiency, it may‘be that- words -correct
represents an adequate score for some students,{ Specifically more
/// proficient spellers for.whom the problem of a f]oo? eﬁfqpi and of an
. . insensitive measure is less, likely. Therefore, the decision to use
letter sequences must depend upon the student's level of ﬁerformancé.

» For extremely low functioning students, the proper score appears to be

letter sequences. For students with some ‘minimal level of Spg1lingf \‘ ,

gy

proficiency, counting the number of words written correctly may be an

Q
appropriate and efficient behavior to measure.

'q
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How to Measure: The Seﬂecfioﬁ of & Scale ..

~

o In each study described above, a fixed testing time was used, -

rang1nq fron one to three m1nutes, Various scoring prqcedures then
were implemented, 1nc1ud1ng gpe abso]ute number of ¢orrect and
incorrect responses, the rate correct and incorrect per minute, and

the percentage Correct. The ‘range of correlations between number,

rate, and percentage correct was’ very high (+.89 to +.97) and all.

three correlated highly with the’ Test of .Written “Spelling (Larsen-&
Hamm%]ﬁ, 1976), ranging from +.91 to +.97. This finding, however, is
predicated on the constant testiﬁb procedure, which involved a fixed
time interval.
4\

Other viable test1ng procedures- that tou]d Ef 1nvest1gated
1nc]ude the uée of no t1me limits or the use of a f1xed number of
words with no time limits.  In such a tes®ing forinat, there may be

considerable cﬁaﬁge in the student's performance, using either number,
. * .

percentage, or rate correct (assuming the testing time was measured

but npt pre-determined). Similarly, the resulting correlations

betwaen tﬁe scales may change. Although there is no a priori reason

to predict the direction of the change, the fact that high

correlations resulted between each of the three scaling formats and an

untimed achievement test indicates the change may not .be great.

T ‘ s .

Students are rank ordered in a similar way when:the testing involves

either speed or power. Therefore, from a technicaj standpoint,

teacheyxs miéht select the scale they prefer; logistically, teachers

. "
may prefer a fixed, relatively short, timed test.

w - .

3 .
.
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How ta Méasure: The Selection of a Measurement Frequency

One of the most. criticaj components of “a formative evaluation

system is the freqyency with which the behavior. is m2asured. Data

. must be collected frequently in order to pravide accurate and timely -

information regarding student performance, information that can’ be

]

used to evaluate programs concurrent with their imp]eﬁentation. aIn(

this section, measuring spe]]ing' two to three times per week is

‘ s

recommended. ‘ Support for this recommendation is provided by

-

technical, erfectiveness, and Jlogistical considerations.

Technical Considerations ' .~ ,
Techn1ca] SUpport for measur1ng two to three times per week is

derived from empirical work on the use of .program evaluation data. If

rate of behav1or change -is to be evaluated, ﬁrogram decisions must be
3

based on a minimum 2; seven data bo1nts in grder to ca]cu]ate the.

|

s]ope of a student' %rperformance. White (1977) found that with nine .

days of data, performance could be pred1cted 1nto the following week

_.with 64% aceuracy. With e]evem days of data, the accuracy of this

prediction rose to 85%. '

* 11

> . : 2 d
C]ear]y, then, to obtain a stagje and reliable index of the rate

at which the student is simproving over time, more data points are

-

\ better With measurement occurriqg twice per'week, a minimum of three,

o« ¢ ‘¢ .
and one-half'weeks of data is necessary before a valid assessment may

be obeained; at best;.with 36 weeks of school, 12. instructfghal
changes or strategies could be attempted throughout the year.
Measurement of spelling three times a week would allow for a mere

reliable and responsive systém, providing a broader range and/or

ot
»

:"J )
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greater frequency of changes.

Effectiveness’ Considerations : p ’ ]

_Avai]abfe empirical 'QSta tend to support a AMaily meaéprement

¢§ystép.llMirkin e{ al. (1980) founq'that when students were measured
dai]y'ih Spefling, they improyed more than when their‘performaﬁ;e was
measured on a weéﬁ]y-basis. Although the focus of this §tudy was on ..
.hgw students' performange data were utilized to make program chénge;,
there.was a clear indication thét~frequént_me§sure6eht, eéén,witﬁout
teacher'inspection and use of’ﬂata,°£ﬁh]d be effecti&e 1n,ﬁmpﬁav1ng ’
per%ormance. .However,.daily mé%surgment raises 1ogistfchi isﬁues.

-

Logistical Considetations ™ ’ \

»

Although it appears that thegmore data available,_ the better for

. v
evaluating student change, there is a point at which the cost of
collecting these data mdy.outweigh the benefits. In the “case of

spelling, this is a very important issue ‘because the scoring’ of
] 4 .
spelling can be cumbersome, ‘Therefore, efficiency warrants
. ‘ 1 ’
measurement of performance on only two or three days each week.

’ .
How to Measure: ?he‘Se]ectjon of a Sample Durat‘ion

LengtH/;f test has an influence on both éhe technicﬁ] adequacy
and the practiéabi]ity of tﬁe evaluation systemf/ The test must be
long enough to provide a ?epreééntétive sample og behavior,* yet short
enough so that ﬁﬁme spent preparing for and exééaz}gé‘fhe measu;eﬁent
task ‘does not become chmgersome. As demonstrated Ee]ow,ftechnical,

instructional, and logistical considerations support the use of a two-

minute sbe]]ing sample.
- .

S

» . »
3‘[ [ ® “‘
.



-y

93
' %
Technicai Cdns1derat|ons L
. Vaiiditz In studies by Deno Miikin, Lowry, and Kuehn]p (1980)

examiners dictated words from a list for three ‘minutes, and recorded

.the.\students performances after one, aﬁter two,, and after three

- . y

‘minutes.  The intercorrePations for these three test durations

.
.,

revea]ed‘ a_ high relationship among performances for all thrée

durations for, both 1etter sequences, and words (+ 79 to + 93)

~
»

*

Approxfmate]y 50% of all correlations were above +.90. The= * :

. corre]atlons were slightiy higher when letters in correct sequence was -
[ ~

the unit of measurement. Therefore, it appears that consistent

Y L 3

-

.. ‘infornation on a student's spe]]indlski]] will be provided by any of
the three test durativns. » ' o,

' ) AdditionaT]y, the correlation of peM®ormance on ‘the spelling

lists of different durations with performance on both the PIAT ahd thes

Stanford spe]]rng test’ ranged from + 67 to +.92:  There was very

little difference in the strength of the correlatidns between the word

- l

~lists and the two standardlzed tests for-each test duratlon, that is,

-

‘- one' minute samples and three dfinute sampies yielded similar
correlations with both standardized achievement méasu}es ' fhe
=\ 2 9

correTations _between correct words and the standardized tests were

slightly higher than those between letters in correct sequence and the

»

standardized tests.* ' 3

»

Sensitivity to studenb growth Another retevant technical

consideration in se]ecting -test. duration is the sens1*1v1ty of the
xresulting data to student growth v At present no research is

available on the degree to which samp]e duration ine5uences the

0 ' . * . 3

»
¥
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sensiti\}ity of the spe]h’ng rneasuf‘es.' However, it has been found that ‘ -'
many speciaT .educa‘t"ion students have poor soeHing skins and, given a’
short spe]hng test they typically wwte few correct words This *is . ) ’ -
prob]ematm in hght of the need to prov1de ample opportunity for the ) ' .
behavior to- occur if the measure is to be sensitive to student growth, T
With a two or three minute samp]e, a special student w1th poor skﬂ]s ‘
is less likely to show a floor effect in which the student em1ts no °
'response.". Consequently, while either sample duration demonstrates’ .
~ validity w'ith \res'pect to standardized tests, consideration of the *
’sensi.tivi‘tyhof the measuregnent* to student growth provides support for‘ - °
a r‘e]atiyé]y-]ong sample. Howeue’;‘, effecti\/en‘ess_and 1ogisti€a1 ) -
issues have yet to be considered. -, g . . ,t
Effettiveness and Logistical Considerations ®
.In a continuous , evaluation system, bot-h instryctional | ‘
" effectiveness and 1og1st1ca1 cons1derat1ons c]ear]y bear on th® issue,
of samp]e durat1_on. ,.‘ ‘A 1onger_‘samp1e duratlo,n is ‘supported by’ o P
]itera.tur:e demonstrating, that academi‘c engaoed time is correlated
high]yl with student achievemént (cf. Graden, ThurTow, & Ysse]dyke', )
1982‘7 éreenwood De]quadri, Stanley, Tei'ry, % Hall ml%'l). Spelling . @
worgs durmg a test is a fOrm of student engagement and an increase of T
one to three minutes of agtive academli respondmg two or three t1mesl \ ’
per week may 1ncrease student growth.& However, the teacher must be f;
able to-'use the: measure efficiently. Loq1st1caT‘1y, a.o‘ne m1nute - ‘-
sample is less time ca;\!uming for teachers than a two-minute or three- .
minute sample. ‘. ) o . . T °
On the one hand, then, instructional,and technical censiderations -
. » . ' ' .
x .
v -'"'.., | B o
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. Support long samples. -On_the other hand, efficiency cons iderat jons

support short samples. A‘compromise solution appears to be the use of
a ‘two-minute sample, | . ! ,
' : ! . s

.. .How to Measure: The Selection of Sampling Procedures

fTwo majqr samp]ing'qugstions are: - (a) whét should be the domain

from which the words are drawn, and*“(p) what. procedures should be-

4

employed to'generate alternate test forms? Re]evangiibnsiderations in
,énswe;ing these .questions are both technical and 1Bglstjqa1. For the
'first -question, the concern .js how the domain- ;ize affiects %hg
sehsitiyitx o? the meésuyement system to studént achieveﬁéqﬁ. ,w}th

respect to the second questign, the concern is how the saéﬁ]ing

- » L4 /

proqedures.affect'the-concurngnt;va1idi€& of dlternate forms,

.

Technical .and Logistical Cbnsiderations
. . With réspect st the relation .between domain size .and  the

sensitivity of the measuremént, no exgeﬁjmenta] contrasts of sampling -

N s

" domains hdve .beén conducted. However, \Eﬁere is empirical evidence

. : ST 4 . > ;
*that™mere than one domain size renders scores sensltive ter changes in

-

\/_ spelling performance over time. In an evaluation of teachers' use of

spelling data for making program changes, Minkin, Deno, Tindal, and

<

Kuehnle (1980}\fognd-that treatmgn;_ef%ects were evident both when a
- ' » .
within-grade-level list of words was used and when a list of words,

from across .several grade levels was used. ., L
Further;\ﬁn a study involving the méasurement of students in' the
fall and again'in the sqying (Deno,-Marstod, Mirkin, Lowry, Sindeipr,

“

L} A
& Jenkins, 19@2), there .were signifioa#% increases in performance for
» . B .\. . . ,‘
Both the number of. words spelled ‘corgéctly and letters in correct
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. . . ¢ ’ ¥ .
sequence with a sample of. ;words'from a cumulative preprimer-grade 3

1ist."Evidence;suggests, then, that by, samp1in§ from material around
the 1nstructiona1 grade.lere1 -one can obtain a'sensitive measure of
spelling. Apparent]y, it is not essent1a1 that the measurement domain

A J
be 11m1ted to current instructional words, but rather it may 1nc1ude

items' .within one té two years of: the student s instructional level.
With this doma1n s1ze, one nmst determine the samp11ng procediire or
the method by which alternate tests w111 be samp]ed

¢ Two studies _have addressed how procedures for generating test

samples affect the criterion validity of curriculum-based spelling .

measures (Deno, Mirkin, Lowry, & Kuehnle, 1980). Both of these

.

studies examined alternate procedures for generating spe]iiné test

words.  In the first investigation, correlations between achievement

d

‘togt scores and scores on either ranﬂom lists of words or lists of

£ .
words arbi4rarily selected from the backs of books were approximately

equivalent. This finding indicates that “these test sample generation

e

procedures do not gffect the critérion validity of gurricd]um-based\

' . b I . '
measurés. Nevertheless, within the context of frequent measurement,

random lists -theoretically should represent more equivalent samptes/‘

over- the 1ong run (Hays, 1973), and thereby shouldr enhance the

va11d1ty of the measure and the 1nterprétab111ty of the performance

~

data. o )

In,a second study, a random se]ection'procedure was contrasted to
ene 1n which ‘words were ordered frdm easy to difficult, progress1ng
from preprlmer through sixth grade level. Exam1nat|on‘of corre]at1ons

with achievement test stores revealed that both procedures yielded

/
-~

' . l ]\‘,"1 ' o~ '




significant correlations; however, the random selection procedure

1ist§.

. ~ v . ' *
_—~Within dictated sgglling test measures, it therefore appears that
a N ‘ .
both a random generation procedure and a procedure <€n which a teacher

-
w

argitrarily selects words from those in the backs.of books demongtrate
triterion'vafidity and are equally éood predictors of ach%evement'test
sépres. While this was'trqe in a cross-sectidnal correlatibnal study,
it s unknown whether the results would be aemonstrated ih a

longitudinal study. Additionally, a' pracedure that generates -ordered

. ’ . I .
sampling proc&ures; yet, given the 1lak of further empirigal

investigation, it may be most prudent for practitioners to -accept

» ?
random selection. y .

L3

How to Measure: The Selection of Administration Procedures

Research on the effect of _administration procedures on the

- = .
valid and economical test .is ‘the modified sentence recall form, in

which the tester pronounces each word, uses it in an oral sentence,

‘(p. 1179). Although not the focus of research, several altermative
proéedures have been used in various studies conducted by the
Institute for Research on Learning Disabilities. In‘thé absence of

- - direct empiricaf.data, review oft these procedures provides a “ogical

basis for recommending 15-second, \paced dictation. _ With.' this

.

- y | ST RN

* \ O

resulted in higher criteriord “validity coefficients than the ordered .
., 7 / |

lists of words appears to 1ack5concurrent validity. These studies ‘

“ . » ,‘ »
6}ovide limited information concern1ng, the impact of alternate ,

meacurement of spelling is scant. According to Horn.(1941), "the most .

and pronounces it again. The word then' is written b§ the‘students"

Ny

»

Q
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procedure, a new wordﬂis presented immediately after the student has

finished spe]]ing the preyioué wo}d; however, .if 15 seconds have

elapsed and':the student has not finished spe]]ing the werd, a new word
L

. . &
is presented. In, the directions prov1ded prlor to, testlng, these

procedures are” exp]alned t‘the student who is asked to keep up w1th
\

the words presented by the examlner.

Technical Cons1dera\1ons .. \
.'.\ Ld

Support for . 15-second ' paced dictation administration

" primarily is technical; namely, 1its potential’ effect on the

be sensitive to student achievement.™

sensitivity of the meaSurement system. -Without. the use of rolling
dictatton the possibility of a ;100r effect or zero response level
wouTd inchease. If a hew;word was presented only after the student \
had completed'theiehev' 15/;he‘\the amount of ~behavior sampled could
be limited.. .For styd s completing the task at a 1abor1qus]y s]ow
;ace or.fer stdﬁéhts ho simply cannot spell the word but continue to
Qerk on it, few words would be attempted, and student growth over time
would appear .mtnimal. Paced dictatioh attempts to reduce this

possibility and to increase the probability that the measurement will

LY

Summary

The discussion in this chapter supports the fo]Towing

-

conclusions:

o The behavior measurement task should be writing words dictated
from lists

o For low functioning students, the preferable behavior to
measure is correct letter sequences, and for more proficient
students the preferab]e unit is words spelled correct]y

o Measurement should-occur at least two t1mes per week

)




Each tegt shou]d last for two minutes

Test items shou]d be samgled randomly
domain

’

from the measurement

15- second'paced d1ctat|on is an acceptable administration

procedure'
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Ch¥pter V .

: . * Written Expressjon

Doug Marston . ’

Chapter Q is an exaw{nationi of the measurement of written L
expression, _As with reading and spe]]ing, the questions to bé-
" answered are fﬁhat to medsure"'and "how to:measure“ when formatively
’ eva]uatjng written expression. Three measurement parameters are not
discussed int* this chapter ,bECause they are not app]icab]e to the
measurement of written expression: _ the selection of a sampling
procedure, a ‘basic strategy, gnd -a mastery criterion.. For each
decision area | discussed= évai]ab1e technical, effectiveness, and

logistical resear¢h data dare presented and recommendations for

measurement procedures are made._

-

—

What to Measure: The Selectiomof_a Behavior

Several alternative measures of written ex;:ZZETbn\mgy be incor-

-

porated into a continuous evaluation system. In selecting thé most
_appropriate measure, the primary considerations are techﬁica]; that

is, what behavior or behaviors can be measured reiiably and validly to

™~
"~

reflect growth in writing connected discourse.

Technical Considerations

Deno, Marston, and Mirkin (1982) identified six potential
_ Measures of written composition: Mean T-unit Length (Hunt, 1966);

"Maturi Words" (Deno, Marston, & Mirkin, 1982), Total Words Written

(Myklebust, 1965), Large Words, Words Spelled Correctly, and Correct
Letter Sequences (White & Haring, 1980). The technical adequacy of

these measures was determined by examining criterion validity,

19,
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discriminative validity, reliability, and sensitivity to student

growth,

£ri¥erion validity. The study of criterion- validity (Deno,

Marston, & Mirkin, 1982) focused on the six potential measures of
written dxpression and their correlations with standardized

achievement measures. Using the Test of Written Lanquage (Hammill &

. ¢ -
Larsen, 1978), the Word Usage-subtest from the Stanford Achievement

b

Test (Madden et al., 1978), and the Developmental Sentence Scoring
Sysﬁem (Lee & Canter, 1971) as criterion measures, it was found that
Mature Words, Total Words Written, Words Spelled Correctly, and
Correct Letter Sequences correlated significantly (+.70 or higher)
with the criterion measures of Qritten expression. The magnitude- of
the coefficients indicated that these simple procedures are valid
measures of written expression.

Discriminative validity. Deno, Marston, and Mirkin (1982) also

examined whether simple, direct measures of written expression
discriminated students receiving learning disability servjces and
children enrolled in regular classes. Reasoning that students with
learning p?ob]ems would do much poorer on valid written expression
measures t?an regular students, -the authors examined the group
differencesz. Results indicated that, within grades 3, 4, 5, and 6,

Fotal wordsx Written, Mature ?ords, Words Spelled Correctly, and

Writing Correct Letter Sequences significantly differentiated these

two groups. These significant differences provide a second source of
validation for the simple, direct measures of written expression.

Reliability. Test-retest reliability indicates how well a

_Ii:- \

@
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measure provides consistent results across time. For example, if

Ve .

Total Words Written demonstrates high tesf-cgiést reliability, then
one might.expect that the student'g yeTétivé performanqg in wﬁiting§a
composition foday will be equiva]eﬁt }o his/her relative performance
in compositi?ﬁiwriting'tohorrow. When relative test;retest'scorés are
inconsistent, the teacher is more 1likely to make incorrect decisions
regarding stuaent achievement.
. Paéa]]e]-form re]iagility also - is important to' the teacher
imb]ementing a formative evaluation g}stem for written exgression.
Since this assessment approach ?s based on repeated measurements, the
teacher needs many differeq} fo;ms for éampfing written expression.
It is impqrative that these parallel forms provige equivalent results.
For example, ' one should expéct that the re]étife‘performance in the
Total Number of Words Written for one story startér is equivalent to
the relative performance in Total Words hritten fo;)a different story
starter if the two writjng formats have high = parallel-form
reliability. , : ‘ _ _—

Marston and Deno (1981) explored the test-retest and parallel-
form reliability of simple direct measures of written exgrgssian.
Correlation coefficients above +.80, indicative of re]iabi]i@y, were
found for Total Words Written, Mature Words, Words Spe]I%d Correctly, .
and Letters ,Nritten“?n Correct Sequence. Marston 512?2), however,
founé low correlations for single writina saﬁp]e§ and cautioned that.
one ,sample of written expression may not be-entirely reliable.
Aggregating three writfgg samples and using the mean re§u1ted in
acceptable :éliabiliiy coefficients (above +.80).. | . o

: -~

-
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Sensitivity'&& studeng»grohth. While it is important that the
measure ‘of g}itten expréssion employed in direct "and repeated
evaluation of student progress be usefu] in d%scrim;natinb groups, it
is even more importaﬁi that the measure be useful in dispriminatiqg
growth within .the same -individual. Formative evaluation invo]vgs
frequent decisjons regqrd}ng program effectivenéss; To make the%e'
decisipns, data'oh performaﬂcetchanges of relatively small magnitude

\ Vg
over short time periods are necessary. Standardized achievement tests

generally. are not constructed for these purposes. The factor

considered here is what_ unit of behavior is- most likely to be

sensitive to growth' in proficiency in writingaconnetted discourse.

To answer this question, -the actual growth (increments in

.

ﬁerformance) on the simple measuremént procedures-was- investigated, by
Deno, Marfton; and Mirkin (1982)> Tey examined the scores of, 130
elementary students who wrote *3-minute compositions s?n response to

story starters. The mean perfoﬁmahce for each grade level indicated

» ]

that the range of performance for Grades 3-6 was greatest for
Correctly Written Letter Sequences. The range was moderate for Total
Words Written and Words Spelled Correctly, and small for Mature Words

¢
As may be seen in Figure 3, when the data for regular students were
. : =

graphed for visual aﬁa]ysis, progress was most apparent for Correct

*

Letter .Sequences, where perforﬁance increased from 153.5' to 270.0
across four grade levels. Mature Words, Qn the other hand,‘ranged
only from 9.6 to 14.6. Similarly, for LD s(hdgnts the scores fgé?
Correct Letter Sequences ranged from 18.3 to 164.8, whereas those for

Mature Words ranged from 1.7 to 9.4. This phenomenon is significadt

M

°
’

. , o
~ : \
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>\§iven the ceﬁtra] roTe éf graphiné in farmative eva]uatioﬁ procedures.
For example, if the teacher is nmnitor{ng student probress on Mature
-words,.it~wi11_be difficult to ascertain visda]]y oﬁ;a graph whetﬂer
g;owth has occurred. Yet a one-word'increase on this measure may

. signal marked improvement. The Tlarger ranges of Correct Letter
Sequences, and to a lesser degree, Total Qbrds written,‘pqrmit.one
more easily to discern grd&th on a chart.

. + ’

While @he data across grade levels suggest that Correct Letter

Séauence measures are more sgnsi}ive to gréwth, they do no£ bear on

o« the issue of grbwth'mithin individuals -at a given grade level. -To
examine this queséion, Deno, Marstoq, Mirkin, Lowry, .Sindelar, and
Jenkins (1982) analyzed the gains made by 566 elementary students on
Total Words Written, Words Spelied Correctly, and Correctly Written
Letter Sequences.  Students were measured twice within the sdme

o~ .
academic year, once in the fall and again in the spring, with

approximately six mgnths intervening. Paired t tests weré applied to

students' fall and spring test performance‘within egch g;aqF (14§) to
ascertain the stgtistica] significance of stu&ents' gains. S}xteen of
eighfeén t values were significan£ at Orqbefow-the .01 probabi]ity
level. Only perfbrman&e on Total Words Written at sixth gradi failed
to render a s{gnificant iﬁcreage froq,fa]] to spfjng. Therefpre, the
t test gna]ysis supports the notidn that tﬁe simple dirgé% measures of

written expression are sensitive to growth within grade levels, with

11,
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the most drdmdtic effects a} Grades 1 and 2, érhde 1:115191) =9.72, p
= .001; Grade 2: t(84) = 7.44, p = ,001.% The same pattern of results”
was obtaifed ‘when pertentage growth was examined rather than absolute
gaim, |
?-_ In summary, adequate evidence exists for the technica1 adequacy
of Ehree direct measures of written expressien, Total-words Written,
Words Spelled Correctly, and'Correct]y Written Letter Sequences, with
Letteri;Séquences perhaps somewhat 'better. Data, sugéest that the
practit{dﬂer may choose confidentjy.among these three measures on the

. - ’
basis .of their demonstrated validity, reliability, and sensitivity to ;

-

‘student growth.

How to Measure: The Selection of a Scoring Procedure
v . . . ,

The behaviors examined by Deno, Marston, and Mirkin (1982) differ

* e

with respect to scoring procedures requTred to generate numarical
e 3

data. The zcoring approaches vary from simply couynting the number of
words written in a compos1tqu Total Words Written) to ahdﬁyz1ng and - . \
counting the numbGFf;;-1etters written correctly (Letters in Correct =,

Sequence). The technical and logistical proéblems- of these scoring %
procedures are reviewed here. . . '

>

Technical Cons iderations T a ¢ A . o

The” first factor in determ|n1ng the technical adequacy of the \\

scoring procedure is the degree of interscorer agreement that is .

obtained when written samples are ana]yzed.‘ If the Scoring procedure
for a measure of wr1tten express1on was techn1ca11y adequate, then one
would expect that'dlfferent judges would arrive at the same scores

o

when analyzing the compositior. Videen, Deno, and Marston (1982) .
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examined this question by having four undergraduates in special
educatlon score the same set of 20 compositions, To determine the

ML
.

extent to whrich the judges agreed, a correlation coefficient was

computed for each pairwisg judge. combination. , The average Pearson
‘co‘rre1ations among'judges,, were: for Tota]l Words Written, +.98; for
words Spelled Correctly, +.98; and for Correct Letter Sequences, +.99,°
* These high corre]ations provide evidence for interjudge agreemen‘t '-and

0. v

. technical adequacy of all of the scoring procedures \

» Logistical Considerations ' ‘ .

_ ' When considering the 1og1st1cs of the scor1ng procedures, time
¢ . ' factors become cruc1a1 the .various mrect measures have differential
.time demands. In an ‘?ﬁa]ysis o the efficiency of scoring procedures
(Videen et al., 1982) .Tota1 Words “Nritt_en‘appeared to take -thecleast
amount of time to score. The Total Words scoring p'roced‘ur‘e, averaged
Qv'e'r 20, _40, and 60-word compo’sitions, took 25% less time than - J
counting. Words Spelled Corre,c't1y and 83% less t*ime than scoring
‘ Correct Letter Sequences. These data suggest that the preferred
\ . pract\rce with respect to logistics, is Total Words Written orlwords
Spei]éd Correctly. oo
") e ' S
oo How to Measure: The Selection of a Stfmulus Format '

Severa] a‘pproaches 'to collecting written compositions from o
2lementary students are available to the teacher.” Myklebust (1965) .
g suggested that a picture stimulus is helpful in eliciting writing
sanip]es frorn children, Nitti this approach, the teacher shows students
a picture depicting some activity and asks them to compose a story .

about the ‘scene. After students are given several minutes to think
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about their, story, they generate, written compositions. Deno, Mirkin,

and Marston (1980) explored two other approaches to elicit writing'

samples. The first method employed a story starter, where the chMd

. was read a sentenc_e and then asked-Yo write a short story. For

e

. Pl
example, students might be -asked to write a story that began with "One

night «+T went outside when it was ‘ve / »da k." The d thod
g ‘ ] ,,l// very r second metho

involved the use of*a topic sentence _The topic sentence d1rects the
)student to s1mp1y write about a prescribed topic. For example, a
student., is- asked to "write @out summer _vacat1on." . Relevant
Lons%derations for se1ecting between these stiﬁu]us formats are
technical and logistical. |
Technical Considerations ' ! < A

Validity. The relative validity of the three "stimulus formats

was determined by comparing correlations between student performanEe

on 'the ‘Test  of, Written Lanquage (Larsen & Hammt]]k "1976) " and

.Deve]opménta]f Sentence Scoring (Lee & Canter, 1971) and the direct

measures based on the various writing formats (Deno, Mirkin, -&

.

Marston, 1980). Correlations were high and similar for performance

based on all three stimulus procedures: differences among the .

approaches were'unimportant. These data suggest that the teachers may
have confidence in the validity.of using verbal or pictorial stimuli
to generate writing samples. "

Re]iabi]itx; One approach to deterTjn}ng the reliability of the
various st;mufds formats is to analyze the internal consistency of

each methodology. The performance of students was compared at the end

of minutes 1, 2 3, 4, and 5 (Deno, M1rk1n & Marston, 1980). Average

. I’ .‘
3 — 1![1 N ® ' . 13
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° ' _intercorre]atiohs were +.,87 for -the Story ‘Starter, +.94 for Topic
Sentence, and +.92 for the P1cture St1mu1us . The- coefflolents )
' i indicate that a h1gh degree of 1nterna1 cons1stency re11ab11|ty ex1sts &
‘.f - for the three formats.- o 1 Y . ‘
" Logistical Consjderations . . v o .
Mykleoust '(19651 has made ,seueral practical .reCommendatﬁons'
® | regarding the use of a picﬁre stimuk‘fs. ,:He sdggested‘th‘a’t the
Jpicture involve activity, tolor, and several characters. Additibna]
practical considerations 'include ’picture “size and cost. (If. the
® ' wr1tterl measure 1s to .be group adm1n1stered the teacher wﬂ] find ¢
larger pictures advantageous.) Some commerc1a1 educat1ona1 products
* containing pictures are available (Dunn & Smith, 1967), but quite
P . expens1ve, the- resourcefu] teacher can f1nd p1cture st]mu11 in books, ,
. ) magaz1nes and newspapers. .
Given these considerations, Story Starters and Topic Sentences' d
PY . probably. are more feas1b1e than picture st1muh . They are less
' expensive to produce and can be 1ncorporated more eas11y into the
response form. Deno, Marston, and Mirkin (1982) used Sfory Starters
‘b printed at’ the top of 11ned papen. This format a]]owed students not
¥ © -only to listen but also to ®look -z cat . the stimulus., Therefore, Tt
appears ‘that Storu Starters or Topic' Sentences would be, less 'timef
o ~ . consuming and exp&nsive than picture stimuh'. . _x
How to Measure: The Se]ect1on of a Méasurement Duration '
Deno, = Mirkin, and Marston (1980) examined the " written
® compositions of 5.1 e]ementary students attending regular classrooms

< 4

and 31- children enrolled in learning digability classes. Their
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~ 'analysis comprised a mindte7by-minute hreakdown"of the students'

! perfdnmance' on Matwre Words, Total Words Written, words Spe11ed
Correct1y,'and Correct Letter Sequences. A cumulative total for Total
Words Wri®ten, Words Spelled Correctly, .Matﬁre Words, and QCorrect
Letter Sequences gwas recorded for each student at the and of thnee,
four, and five minutes. Student pemformance for each sample duratidn
;hen was corre]ated w1th the students' Deve]opmenta] Sentence Score

(Lee & Canter, 1971).- There was little difference in the coeff1c1ents

‘of the three (+.80), - four (+.83), and five (+. 80) m1nute samp]es

L >

AN Inspestlon of these data, however, revea]ed that three-minute samp]es
. provided the w1dest-range of .scores. °*

Additiénally, the'evidence from studies previously desgrjbed was
based on three-minute writing.samples. The. three-minute samp]es

y1e1ded data thatAwere extremely sensitive to student change across ;

*d

. . .and within grade levels, differentiated students in LD programs from

students enrolled in regular classrooms.
. . ) vl

Efféctiveness Considerations ‘ -

»>
‘E!jden:exﬁs accumulating to support the relation between academic
?\. ] engaged time and stufent achievement (cf. Graden, Thunlow, &
Ysse]dyke, 1982; Greenwood, De]quadr1, Stanley, Terry, & Ha]] 1981)

‘It wqu]d appear, then, that the longer the measurement sumple, the

1

greaten the ,amount of engaged time, which potent1a11y on]d result in
o lmproved student gains: ) -

) o
Logistical tons1de¥at10ns .

- ot

Given that formative evaluation measures are administered
¢

frequent]y, it seems apparent that a three-minute writing samp1e is

,
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more practical than a five-minute sample. Foq example, if a teacher
. ' ‘ .r

]

sarves )5‘LD'chi1dren individually and measures their writing
« ) . . \
performance ‘weekly, approximately 45 hours in the schoo! year would be

~devoted to the production of five-minute writindxsamp1es. Employing

‘ N

three-minute writing samples reduces this time by 40% to 27 hours,.
1Y

Y / . 1] ! . .
- wjthout minimizing the validity of the measurement procedure.

In sum, effgctiveness considerations support‘ the use of 1long

measurement sémble, wheﬂéas 1ogistiqg1 concerns  suggest the

o

feasibility of short samples; technical data reveal the acceptability

of three, four,"and five-minute samples. ;'On the ‘basis ~-of these
considerations,,it would appear that .a three-minute saﬁp]e represents
an acceptable compromise recommendation.

¥

How to Measure: The Selection of Measurement Frequency

Vo

. Since thene are no avai]ab]g siudies specifically investigating
“Ehe‘ eFfects\ of frequency of administration on the measurement of
written/ expresgion, only a few recommendations may be advanced.
First, measurement should ocCur frequently, at least once per week.
Second, aggregating data provides more reliable information. Thus at
least two, and preferably three; writing samples should be elicited on
each occasion. Third, a group administered procedure is recommended
on 1ogistica1'grounds. While such a procedure is most tiﬁe efffciént,
it should have no effect on either effectiveness or technical-
considerations..
- Summar

The discussion in Chaptér V  supports ~the following

recommendations: {




~

o The behavior measured should to be Letters in Corfect . T e

" Sequence, Total Words Written, or Total wordszelled A . .
\ Correctly o . -

L

o The' preferable scormg unit is e1ther Total Words wr1tten or . S‘
" Words Spelled Correctly ‘ . . T

v s
. . s

.0 The stimulus for;mat should bg a, Story Starter or Top1c .
Sentence . .- .

-
.

¢ Measurement should occur at least two times per week ‘ . ' L.
~ s Each test should Tast for three minutes S » e

. o The Samples ‘should be co]]eqt'ed in.a §roup admin‘istration ' .

v
L ~ v
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Chapter VI

Data Utilization

.

Lynh S, Fuchs .
X, LY .."" -’ )'.- ’ .. . 4

f‘ . .The preCedlng Chapters have focused on the top two rows of. the

dec1s1on matrtx for thiee academ1c areas, hy deta111ng cons1deratlons

" for determ1n1ng "Nhat to Measure" and "How .to Measure." Kaving

specifjed what will be measured and how the measurement data,Wifl be

co]leoted, one‘must address the bottom row of the decision matrix by

D

determ1n1nq what data-utilizatien procedures can be employed in a

.

techn1ca11y adequate instructionally effective, and logistically

x

feasub]e way. * . - - .

Ev1dence suggests that teachers who cq]]ect student performange

- data do not necessar11y use.those data to make 1nstructlona1 dec151ons

4

r

" Al

(6a1dw1n, 1976- White, 1977). Yet, procedures for 1nterpret1ng

student perTormance data appear to be, an 1mportant d1men51on of an

-
L)

effectlve measurement and eva]uat1on system <In Chapter I; emp1r1 a1

R 4

evidence (Ma(tln,, 1980, Mirkin & Deno, 1979) and a theoretical
.’ » ’ 5%
rationale ‘(Gagne, 1965; Howell et ‘al., 1979; Jenkins et al., 1979;

:Lovitt, 1Q2§} Scriven, 1967) supporting this ¢iew were presented.

This chapter further explores data utilization. First, it briet]y

presents methods for graphing.data and réviews the technical adequacy,

“instructional effectiveness, and logistical feasibility of each

method.  Then, the chaptéer describes alternate procedures for data
. 1]

summarization and” interpretation, and again reviews technical,

.

instructional, and 1ogistiéa1 advantages and disadvantages of those

procedures, .

L




Graphing

For progress measurement, cumu]ativgruqits of curriculum per time
unit are graphed; for performance measurement, successive levels of
performance on samples from the same material pool per time unit are
graphed. Within each measurement format, there are few alternative
procedﬁres. Further, there is little evidence for the superiority of
any one graphing convention. Given this‘paucity of information, all
three types of considerations are grouped below and discussed by basic
meashrement strategy.

Pragress Measurement: Selecting A Graphing Convention

The progress graph was discussed in Chapter III under the heading .

“Selecting a Mastery Unit." As indicated there, a chifﬁcaj-problem in

progress measurement 1is the lack of equal intervals to represent

curriculum units along the vertical axis. Therefore, a critical
rationale for employing a particular graphing convention within

progress measurement is how it resolves this problem. .

Deno and Mirkin (1977) advocated a graphing procedure wherein.

mastery units along the vertical axis are plotted so that the units
are spaced in accordance with the mastery time’ demonstrated by average

studehts. This procedure increases the likelihood that the intervals

will be equal. The graph is organized so that for the average student.

the level of progress is one-to-one: For each time unit, the average

 student is expected to master the number of pages or stories

~

designated for that period. -Average rate of progress fhfdﬁ@h -the
cUrricu]uﬁ, then, is depicted by a diagonal line from. the lower left

corner to the upper right corner of the graph (see Figure 4). ~

3

I

. )

~
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Insert Figure 4 about here h

k3
-l s - s e S wa  an w w
»

Therefore, it appear's that the technical adequacy: of progress
measurement might be improved if the ?ystem were conceﬁtua]ized as.
progress througﬁ pages read or werds speiled of a curriculum, with the
number of pages or .words spéced along the.ﬁrdinate agi§ according to

s the time of mastery expected of average students in the curriculum.

Logistically and instructionally, it may be advantageous to have
students g;aph their own. data. Once students are competent graphers,
this procedure should réduce teacher " time andw thereforé improve
feasibility of frequent measurement. AEditiona]ly,‘ Frumess (19735 :
demonstratéd that students who scored and graphed éhé{r daily reading
ﬁérformanée achieved ‘significantly betiter than students -who only

" scored their performance.

Performance Measurement: Selecting A Craphing Convention

Within performance measuremeht, the relative merits of equal

. interval and semi-logarithmic paper have been explored. In two cross-

over studiés, Brandstetter and Merz (1978) compared the reinforcement

value of semilog graphs and linear graphs with the'reinforcement‘va1ue

of raw scores. In the first study, reading gains made while chartiﬁg
on linear graphs were significantly greater than gains made whi]eA

recordlng raw scores. In the second, study, the difference between

o ———chartifig oA semilog graphs and recording raw scores  was not
significant. However, because the children employed in both studies

were neither randomly assigned nor even similar to each other, it is
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impossible to make valid comparisons between the effectiveness of the ’
two types of graphs.

Marston (198‘2) compared the prediction capabilities of both types .
) g ) . ‘0 N . N *
- of charts. After calculating the slope.of performance for each Bf 82 . .
, . ? N

elementary students who were' measured weekly over “seven weeks,

. J .
‘predictions” of student scores for weeks 8, 9, and“}O were ,determined. -
t : N . .
Actual student performance for weeks 8, 9, and 10 then was compared to N »
. , v o
» the predictions made with equa] jnter:va] and semi-]ogarithmic charts.

For the academic areas of readmg, spe]hng, and wr1tten expression,

{
predictions were s1gn1f1cant1y bettergn “the equalb'lnterval graphs. :

Data Summarization an Interpretat‘;on ‘ . ¢
Once+ student performance data have been’ c‘ohected and graphed
the\educator must summarize and 1nterpret these data to determme
whether the instructional program appears effective or whether that - .
program should be changed. Two approaches to ‘data summarization and’
interpretation are goa]—olriented and‘program:pr'iented‘ analyses. P
Goal-Oriented Analysis . ' ' -
In goal-oriented data ana]&Sis, the objectivezis to ensure that a
stude/nt/;l performance reaches a prespec1f1ed goal b;/ :. certam da'te . o
This goal may represent any reasonab]e performance level selected by .o
the teacher. Or, _1n -a moreé systemat1c fash1on and i'n copsonance rl}th
~the prineip1es of normdlization (wolfensberger, 1972) E,tms,.g')a] may - 'I‘
be a performance level cofmensurate with a student' s‘_malns}‘ream' peers
or a level that represents a reduced discrepancy be‘vtwehen‘the .student's\
‘current performance and his/her age-grade apprep’ria.temlevel. This 6
goal, designated the static aim (Libert.y, 1‘972, 1975), is marked on ’
" ‘ . | 12, . . - &
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the graph with an X at the intersection of the .desired performance

level and the anticipated attainment date. Then,. a line of desired

progress, the dynamic aim, that connects the student's baseline median

score with the static aim is drawn onto the graph.
. 14

Throughout “the delivery of instrucution, data) summarization
consists primarily of caJehlating ‘ median performance within
interyention periods. Data\interpretation gonsists ef the application
of some formoof the following.rule: If on N consecutive days (i.e.,
2; 3, or more) student performance data are below the dynamie aimline,
then the program is-.judged ineffective and ihou]d be changed. Two

possible consequences are: (a) a new aimline is drawn_on'fhe graph,

parallel to the old aimline but originating from the intersection of

-

] the middle day on which performance was inadequate and the median

performance ]eve] of those inadequatg data points, and (E) a change is
1ntroduced into the student's program. Th1s change in the program is

desrgnated on the graph with a vert1ca1 lqnearunn1ng through the date

on which the program change‘was |ntroduced.

Program-Oriented Analysis T
. r .

a2
In program-oriented data analysis, the student performance level

and attalnment date may be specified, but are not essential to data
ut)11zat|on. Instead, the d1rect1ve is to test changes in a student's
program ,frequent]y and systematically, to move the student's
performance toward the ‘highest possible rate’ of improvement. One
aseumes that only by implementing an unending; series bf’program

changes and by comparing the effects of those program changes on a

student's performance can an effective individual program emerge (Deno

. : ‘ liz)l) . ,
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& Mirkin, 1977).

»

Therefore, program c¢hanges are. introduced .regularly and are

treated as e;périméﬁta] hypotheses tg be "tested by obsgrving thgir
'effect on a ;iudebt‘s perfdrmance. The methods of time-series
analysis (Sidman, 1966) are emp]oyed to summarize and interpret
student performance data. Thesg methods are described briefly here.

~

Data summarization method§. Within an intervention périod, four

indices of student performance typically are employed to summarize

data: (a) the median, a measure of central tendency representing the
score that falls at the 50th percentite; (b) the split-median trend

(White, 1971} or a Tine of fit through the data points that indicates

-
.

how fast and in what_direction student performance is changing; (b)
the step up or down on the first day of -intervention (i.e., the size
and direction of the difference between the last data point of ?he
prev?oqs intervention and the first data p?int of the current
prégram); and (d) the total bounce (Pennypacker et al., 1972), which

indicates the variability of the data points around the trend line.

Data interpretation methods. In time-series analysis, data

interpretation is relative; one judges the effectivness of a program
or experimental treatment By comparing performance among treatments.
The indices of performance described above are compared across
treatménts to determine whé%her a new program has affected student

berformgncei§:§ Therefoﬁe, a change “in median, level, trend, or
) g . .

variability between adjacent phases and/or combinations of changes in
those indices are inspected and interpreted to formulate decisions

-

about the effectiveness of programs.

1

122,
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T?cﬁnical Considerations = * *

In exploring the technical étreAchs of . goa1aorieﬁﬁed and
proérﬁm-oriented data summﬁrizqt{on and interpretation; t@o'relevqnt
consideﬁéfﬁons are (a) accuracy of judgmeﬁts énd (b) interjudge
agregment. With Fespect to thé'accuracy of judgments, it appean tﬁst

‘goa]-oriented analysis is stronger (Tihda], weﬁsoh. Mirkin,' Deno, &
» )

Fuchs, 1982). . Ten teachers in a rural special education cooperative

' were assigned randomly and then trained to use either a goal-oriented

. or a program-oriented ana]ysis’brocedure to analyze their students'

%

Ed

3

graphs. Midway through. the §tudy each teacher crossed over to the

other data analysis condition, Results }ndicated that by the.endvof
the study, .teachers summarjzed data ‘more accurately with the goal-
oriented analysis rules (47% vs 12% correct summarizations), and the
timing of changes in students' programs was more accurate with the
goa]-baséd ;u}es (705'vs. 33% cérrect]y timed changes). With respect

to interjudge reliability, brogram-oriented analysis may be stronger.

In the same study (Tindal et al:, 1982), teachers' judgments with the

program-oriented analysis.-rules were more reliablé for both -when
program changes should'be introduced'(76% vs 62% agreements) and when

program changes were producing student growth (88% vs 74% agreements).

LY

The technical superiority of one data summarization/utilization
. . . [

method, therefore, has ﬁot bﬁen established clearly. Program-oriented

Cd

hni]ysislappears to be more re]iable;,goa]-oriented\anaiysis éppeaﬁs
to belmore accurate. Certa%n]y. the 1fferépcés in the'results were
larger and more dramatic %or the reliability contrasts;\goa]-oriénted
accurdacy wag an avekaée three times greater. On the basis of_these

- , /

s\ .

-
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results, one might conclude’ tentatively that each data-utilization

. method .has some téchhiqat strengtha perhaps the goa]-oriented method
renders more correct, and therefore technically superlor ana]yses

Effect1veness Considerations

£

Scant evidence exists ' for the superjority' of either .data
utilization procedure in producing greater student gains. Available

studies have contrasted the relative effectivéness of monitoring

»
L

short -term ob3ect1ves us1ng week]y aimlines with mon1tor1ng 1ong -term
objectives us1ng program-0r1ented methods (M1rk1n, Fuchs, T1nda1
thristeqson, & Deno, 1981; Tindal, Fuchs$ Christenson, Mirkin, & Deno,
1981).  Results iheicated that teathers believed they were more
effective in the shgrt-term ebjective conditions, even though. there
#*piece of evidence directly contrasting goal-oriented and program-
oaiented methods supports the instruptioaal effectivness of a goa}b
oriented analysis because of its‘effect on teaeher behavior. Tindal
et al: (1982) demonstrated that teachers more, accurately judged
effective interventions when tHey applied goal-oriented analysis

pracedures (100% vs 80% accurate judgments).

ng)stlcai Conszderations

reasons. First, data 5ummarﬂzat1on is ]ess time consum1ng, it entails
W

the computation of one rather than. four statistics. Second, over two
training sessions in the study described above (Tindal et al., 1982),
teachers were more accurate in the goal-oriented analysis group (79%

vs 68%.correct decisions). Therefore, it appears that goa]-oriented

-

“w

‘1‘:;,«./

actually were no student performance differences. \Perhaps'the only

Goa] or1ented analysis a]so appears stronger for two 1oglst1caT.
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. o - analysis methods are mére feasible becauseCLthéy” are less time
® 2 .co-nsuming during both training and day-to-day. implementation.
Nevertheless, , evidence suggésts that teachers may prefer a
. 'combination of the two data-utilizatidn methods. Euchs, Wesson,
L3 .. Tinda), Miréin, and Deno (1982) found ythat teachers ;;eferred the
s «» goal-oriented approach for (Sf monitoring.progress toward IEP 'goals,
(b) the ease of its’use, (c) its efficiency, (d) a'ghide when;to'
0" .

change.a student's instructiomal program, (e) the ease with which, it
cqu]d be described to parepts ‘and teachers, '(f) its more adequate
| represehtatjpn of student. performance, and (g) its overall usefulness.
‘? (\_/ .‘The program-o:ientéd approach was pr?ferred by most teachers only as a
’ gdide‘fér 'what "to change in a s}ydqnt'siinstructiona] program. When
9 | -—-.asked tq name the data-utilizationsystem of their choice, one-half qf ,
the surveyed teachers indifatgd. that they preferred to use a
combination of—the‘two approaches. Therefore, de;pjte the téachgys'
' overwhe]ming preference for §oé1-or1ented evaludtion, many Ehose a
* é‘ combination.of the pwo-approaches. " This f;"r;ding mdy be attrtibuted to
the fact that goal-oriented evaluation addresses the question of when,
not what, to change in .a student's program, and thatd'teachérs
preferred ﬁrbgramloriented éva]uatioh‘for determining what to chéﬁge
in an edUc%tional plan. For handicapped children, the question‘"what
fo change" may bg especially problemafic,'and this may have led some
teachers to conclude that a combination of the two strategies is

] v
- optimal.

A strong experimenfa] contrast of the two data-utilization

strategies, one with dramatic and persuasive results, currently is not

4

1o




124 ' - . .
available. Neverthe]ess, evidence presented in this“chapter suggests
that a goai-oriented.anajysis Mmay be more technica]1y adequate, more
feasible, more efficient,. and more instructionally ruseful. 'Given
these resu]ts, along with teacherst,preference fdr a combination of

the two data-utilization approaches, a combined data<utilization

metnod that borrows-more heavily %rom the goaT-oriented approach is’

recommended In th1s approach (Mirkin, Deno,'Bucns, Wesson, Tindal,’

Marston, & Kuehn]e, 1981), teachers draw the dynanic a1m11ﬁe on the
graph. Then, a split-median trend 1fne on 7 to 10 student performdnce
data points is graphed and comnared to the §1ope of tne dynamic
“aimline. If the student perfo:mance slope is 1ess steep than the
aimline, a program change is introduced. Log1st1ca11y, this data-
utiiizatton rule is faci]itated.by the availability of a soft-ware
~ computer package whereby teachers can enter student performance data
and access a student graph with aimline and a decision concerning
whether a 'program change is indicated. Future. resegpeﬁ//shou1d
investigate the relative adequacy and instructional effectiveness of
the combined evaluation strategy.

. Summar o
? -

The discussign in Chkapter IV  supports the following
recommendations: S .
N .

y o Within progress measurement, a small unit of mastery, such
as pages in a book mastered or words ina currlculum spelled,

"should be -graphed.

e Within performance measurement equal interval graph1ng paperl
: shou]d be used.
L3
e A combination of .goal- and program-oriented data
summarization and analyses should be employed whereby"a
) split-median trend is drawn through 7 to 10 data points,

-
-

l o
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and if that trend is flatter than the goal 11ne, a program
‘. . : . mod1ficat1on is introduced. ‘ .
@ ' .
. .
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//>Chaa er VII ‘
A Case Study

u « ”" I.‘
A Lynn S. Fuchs

b

After presentiag a rationale for direct and continuous eva]ﬁ@ﬁion
in Chépter I, and research supporting its dse, a framework for

deve}Oping‘uéefuls adequafe,,and feasible measurement and evg]uation

procedures was developed in Chapter II. In Chapterj IIT through VI,

that decis?op framework was employed. "Within that 'decision matrix,

- &

available research was reviewed; from that review, procedures were

- <
recommended for measuring students' performance in reading, writing,

and - spelling, and for using those measurement data o formulate

decisions about the adequacy of pupil progréss and programs.
. .

%gpcurrent with this effort to integrate available research into.

! \ ¥ '
a meanianu]\frameworkuig'order to\specify how one might best measure

. and. evaluate éppdént performance, a :mhnu$1' {Mirkin, Deno, Fuchs,
Wesson, Tindal, Marston, - & Kuehn]e,ﬁ M81) was developed ﬁb train
teaﬁﬁqrs to implement the procedures recommended in this monograph.
This chap@er préﬁents a case study of one teacher's implementation of

»

the procedures described in the.manual. This case study is presented
.as the conc]uding_cha:ter of this monograph to provide the reader Qith
a concrete notion of'héw one might create and employ a measurement and
eva]uation system. .

This case study desgribes how Mrs. R. measured and ev ‘qaéed the
reading progress of Michael, a mildly handicapped fourtl/ grader who

was reading at a second grade level. The case study is structured to

match the organization of the decision matrix developed in this
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monograph. Lo ot

»

.MWhat to Measure: The Se]ectlon of . a Behavior

- . ’

In comp11ance with the procedures reCommended in h1s monograph

Mrs. R. dec1ded that she wob]d measure M1chae1 s rea ing Aloud from . o
text. Reading aloud’from text demonstrates acceptanle s]ope as we]l

. X p .
as -construct and criterion validity. Measuring r%ading aloud in

context prov1des rich information, for mak1ng sound dec1s1ons w1th

which programs can ‘be enhanced; Ssuch measurement 3s feas1b]e re1at1ve
»n

' to the measurement of other reading behav1ors.

How to Measure The Selection of a Basic Strategy T

Mrs. R.. declded that her basic measurement strategy would be

performance measurement. In other words, she decided ta select one

-~

level of -difficulty for 'the reading selections on which she would

' measure Michael's progress,; her goal 'was to ‘improve Michael's
performancewon that material. Since there was no clear advantage to
either progress or performance measurement, Mrs. R. chose performance
measurement oecause of her personal preference,

How to Measure: The Selection of a Score, a Difficulty Level,
J ’

and a Measurement Domain

Mrs. R. chose carrect and error rate as the scores she would

monitor. She se1ected Leve1 2 of the SRA Series as the material from
which she wou1d draw selections for measuring Michael's reading aloud
~ in context behavior; Level 2 was chosen because it rePresented a mid-
range difficulty for Michael. (He initially read 30 words per minute

correct with no* more than 11 errors.) She decided to monitor correct

o

' and error rate because the correct rate should represent technically
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adequate data; the error rate should supplement the correct rate by

providing accuracy fnforqgtion: -

ﬁaviqg decided on correct and error r;te as well as on ievé] 2‘of':
the SRA serfes, Mrs. R. was ready now to determine what the size of
the measurement domain would be.” She decided on a mid-sized domain,
all of Level 2= because it was likely io render data with relatively
Tow variabi]fty and. with. an acceptable slope; further, it would
probably remain ;q abﬁropriate difficulty level for Michael over the

entire school year.

How to Measure: The Selection of a Measurement Frequency

and a Sample Duration

-

“* Given_the technical, logistical, and effectiveness con;iderations
discussed in the ﬁonograph, the following measurement procedures were
recommended in the manual: a schedule of at least twice weekly and a
sample duration of one minute. Mrs. R. decided to adhere to these
recommendations.,

Qow fo Measure: The Selection of a Criterion of Mastery or Goal

“~

discussion in

Given the the monograph and the procedural
recommendations described in the manual, Mrs. R. decided on a mastery
criterion of 80 qords per minute with no more than 8 errors (or a 90%
accuracy criterion). This criterion of mastery or goal represented to
Mrs. R. 4 reasonable but ambitious amount of improvement for Michael.

Additionally, it fell close to the recommended rates.

(4%




How to Measurer The Selection of a Procedure for

Generating Test Samples

Mrs. R. decided on random selection for generating test samples

because of‘the theoretical advantéges of gyéh a selection procedure
. - discussed in the monogFapE. To iﬁp]emeﬁt ,a random prpdedure for
se]ecbfﬁb passages, she followed the directions presented in the
manual: « (a) Use passages selected from the level that represents the
annual 9051, and write on equaP.size slips of paper the number of each
of the pages in those stories that.do not have excessive dialogue,
indentations, snd/or unusual pronouns; (b)'Put the slips of péper into
a drawbac and. shake it; (c) Rgndom]y pick a slip of paper; and (d)
Have the student begin reading on the pagé number Shown on the slip of

paper.

1 .

How to Measure: The Selection of Administéatibn ar}\d“"‘w

chr‘ng Procedures

Once the"practitioner has defined a measurement cystem thus far,
phere are only a few a{ternatives~%or administering and scoring tests.
The two primary considerations in choosing among alternatives are:
v {a) technical, that is, maintdining consistent procgdures across
testing!occasions, and (b) logistical, that is, designing efficient
administration and scorihg procedures. Mrs. R. decided to adhere to
the \followting procedures described in the manual: (a) Put the student
copy in front of and facing the.studeﬁt; (b) Say to the student: "When
I say ‘start,' begin reading g]oud at’ the top of this page. Try to
Eead pach ‘word. If you wait for a word tooc long, I'll tell you the

. word. - You can skip words that you don't know. At the end of one

v

{
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minute;v1'11 say, 's;op;‘“ (Give student 3 seconds before supplying
" Tist); (c) Turn on the stopwatch as you say “start"; (d) Follow along
on another copy circ]ﬁng with a pencil incorrectly read words¥ (e) At
one minute, say "stop" and turn off the stopwatch; (f) Place a slash
after the last word read; (g) Count the number of words correct and,
the number of, errors.
Having speﬁified "What to Measu;é“ and "How to Measure," Mrs. R.

was ready'to complete the following Goal and Objective Form anq tgz

following Measurement System Form.

Goal and Objective Form

GOAL In 19 weeks , when presented
- TF school weeKs until year's end) - C_
with stories from Level 2-SRA Series ,. Michael R
{Level #, series) {student's name)
~

will read aloud at the rate of 80
. {words per minute correct)

. §
with no more than 8 errors.

#)
e " -'OBJECTIVE . Each éuccessive week, when presented with a .
random selection from Level 2 - SRA Series R

(same Tevel # and series as above)
the student wi]] read aloud at an average increase of

2.6_words per minute and no increase in errors.
€)) . }

-

Measurement System Form

.

-BEHAVIOR: reading aloud in context
FREQUENCY: at least twice weekly
DURATION OF TEST: one minute ' SR
DIFFICULTY LEVEL: Level 2, SRA Series |

\
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w ’ N . &
SIZE OF DOMAIN: all of Level 2
TEST ADMINISTRATION PROCEDURE: * see Manual.

SCORING PROCEDURE: see Manual

How to Use Data

» .

H&ving specified what she would measure and how she 'would‘
o N

measure, Mrs. R. had to 'determine how she would Ese the data she

[

collected. 'Th{r‘irst decisionsMrs. R. made was to graph the data on
equal -interval paber.,:Figure 4 disp]ay§ Michael's gfaph with ﬁwords
Read, Per Minute" on the vertical axis and "School Days" on the
horizontal axis. The first three data points on this figuré indicate
yichéel's baseline performance on the Level 2 material. The vertical
1in§s fo]]qying these baseline data indicate the introduction of new
dimensions }nto Michae]'% reading program. These program dimensions
are labeled briefly at the top of these lines and described in more
detail on the Insttyétkaﬁal Change Form (see Figure 5). The large X
on the graph indi%ifegffhe’mastery'criterﬁon or goal tﬁat Mrs. R; set
for Micﬁae]; the diagbna] Tline from the baseline mediaq/zg the X is

Michael's dynamic aimline, which depicts the rate of progress Michael

had to exhibit in order to meet his goal as anﬁicipated.

With this graph established, Mrs. R. could plot data points and
easily see, on any given day, how Michael's performance compared to.
his dynamic aim, or the level at which Michael had to perform.in order

to reach the long-term goal. Mrs. R., then, decided ép adopt the
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data-utilization ru]e estab]ished in the monograph and recommended in
the fanual: If a sp11t méETEﬁ’trend line drawn through 7 t6 10 data
points is greater Bhanﬁpr equa] to the slope of the dynam1c aimline,
majmtain the'student's program; if the trend line is less than the

{

aimline slope, intrqdﬁce a change into the student's program. As
Figure 4 illustrates, Michael's performance improved dramatically over
-his previous perfo}mance with the introduction of the third program
change.

As yrs. R. used the monograph decision framework and manual
prbcedures %o formulate this sjstem, she established a close

L4

connection between the instruction she provided Michae]l and the way
she measured }nd evé]ﬁated his progress. With such a measqyément and
evaluation system, Michael's educaticnal program and péogress toward
goals was evaluated formativeTy. In respohse t6 measurement dat@,
Michael's program was modi%ied throughout the treatmenE> phase to
improve the likelihood that Michael would achieve‘His annual goal. In
a similar way,'practitioners can employ the decision matrix and the
in?egrative discussion presented in this monograph to creats a useful,

feqﬁgble, and adequate measurement and-evaluation system.

1



135

References

Alper, T. G., & White, 0. R, Precision teaching: A tool for the
school psychologist and teacher, Journal of  School Psychology,
1971, 9(4), 445-454, : .

Artley, A. S. A study of certain relationships existing between
general comprehension and reading comprehension in a specific
subject matter area. Journal of Educational Research, 1944, 37,
364-373, .

Askov, E., Otto, W., & Fischbach, T. Development of speci%ic reading
skills in adult education. In F, P, Greene (Ed.), Reading: The
§;ght to participate. Milwaukee: National Reading Conference,

971. ’ o

Ayllon, T., Garber, S., & Pisor, K, Reducing time limits: A mean to
increase behavior of refardates] Journal of Applied-Behavior
Analyses, 1976, 9, 247-252. -

Baldwin, V. Curriculum concerns. In M. A. Thomas (Ed.), Hey, don't
forget about me., Reston, VA: Council for Exceptional Children,
1976. .

Beldin, H. L. [Informal reading testing: Historical review and review
of the research. In W, Durr (Ed.), Reading difficulties:
Diagnosis, correction, and remediation. Newark, Del:
International Reading Association, 1970.

Biemiller, A, The development of: the use of g?aphic and contextual
information as, children learn to read. Reading Research

Quarterly, 1970, 6(1), 75-96.

Bohannon, R. Direct and daily measurement procedures in the iden-
tification and treatment of reading behaviors of children in .
special education. Unpublished doctoral dissertation, University
of Washington, 1975. - .

Botel, M. A comparative study of the validity of the Botel Reading
. Inventory and selected standardized tests. International Reading
" Association, Conference Proceedings, Part 1, » 13, R .
. Bowers, J. E. End-o?-year evaluation report for the 1979-80 Title I
Neglected and Pelinquent Program of. the Minneapolis Public
« Schools. Unpublished manuscript, 1980. (Available from

Educational Services Division, Minneapolis Public Schools, 807
N.E. Broadway, Minneapolis, MN 55413).

Bradley, J. M. Evaluating reading achievement for placement in spe-
cial education. Journal of Special Education, 1977, 10(2),
168-177. .

~ <
J.i 4




. *u

%

s Brandstetter, G., & Merz, C. .Charting scores in precision teaching
for skill acquisition. Exceptional Children, 1978, 45(1), 42-48.

. Cartwright, C. P." Written expression and speélling. In R. M. Smith
(Ed.), Teacher diagnoses of educational difficulties. Columbus,
OH: Charles E. ﬁérrf]l, 1969. '

Churchman, D., Petrosko, J., Spooner-Smith, L. The theoretical basis
*  for formative evaluation. Paper presented at the annual meeting
of the American Education Research Association, Washington, D.C.,
April 1975. (ERIC Document Reproduction Service No. ED 105 567)

‘Cohen, M. Teacher judgment concerning arithmetic d1§abiliiies
accounted for by a functional assessment battery. Unpublished
‘doctoral dissertation, Unjyersity of Washington, 1975.

Conant, M. M. The construct?bn of'a diqgnosfic reading test. New
York:  Teachers College, €olumbia University. Contributions to
. Education No., 861, 1942, *

[y

Davié,‘F. B. Fundamental factors of comprehension'in reading.
. P§ychometrika, 1944, 9, 185-197. .

ﬁavis, F. B. A brief comment on Thurstone's note on a reanalysis of
Davis' reading tests. -Psychometrika, 1946, 11, 249-255.

Deno, S. L., Chiang, 8., Tinﬂg}, G., & Blackburn, M. Experimental
, analysis of program components: An approach to research in
CSDC's (Research Report No. 12). Minneapolis: University of
w:nnesota, Institute for Research on Learning Disabilities,
1979. (ERIC Document Reproduction Service No. ED 185 756)

Deno, S. L., Marston, D.; & Mirkin, P. K. Valid measurement
procedures for continuous evajuation of written expression.
Exceptional Children, 1982,f3§, 368-371.° i

Deno, S., Marston, D., Mirkin, P., Lowry, L., Sindelar, P., &
Jenkins, J. The use of standard:- tasks to measure achievement
in reading, spelling, and written expression: ' A normative
and develepmental study (Research Report No. 87). Minneapolis:
University of Minnesota, Institute for Research on Learning
Disabilities, 1982. .

Deno, S. L., & Mirkin, P, K. Data based program.modification: A

anual. Arlington,:VA: The Council for Exceptional Children,
T§i7. ‘

e

Deno, S. L., & Mirkin,:P. K. Data-based 1P development: -An-approach
to substantive compliance. Teaching Exceptional Children, Spring
1980, 4-9.




) 137
. . ( - A\
Deno, S. L., Mirkin,-P. K., Chiang, B., & Lowry, L. Relationships
among simple measures of reading and performance on standardizeg
achievement tests {Research Report No. 20). Minneapolis:
University of Minnesota, Institute for Research on Learning
Disabilities, 1980. (ERIC- Document Reproduction Service
No. ED 197 507) L ' ‘ ‘

Deno, S. L., Mirkin, P. K., Lowry, L., & Kuehnle, K. Relationships-y
among simple measures of spelling and performance on standardized

achievement tests (Research Report No. 2I). Minneapolis:
University of MinneSota, Institute for Research on Learning
Disabilities, 1980. (ERIC Dogcument Reproduction Service
No. ED 197-508) '

Deno, S. L., Mirkin, P. K., & Marston, D. Relationships amongq simple
measures' of written expression and performance on standardized
achievement tests (Research Report No. 22). Minneapolis:

~* University of Minnesota, Institute for Research on Learning
Disabilities, 1980. (ERIC Document Reproduction Service No.
ED 197 509) ‘ .

3

Dunn, L. M., & Markwardt, F. C. Peabody individual achievement test.
Circle Pines, MN: American Guidance Service, 1970.

Dunn, L. M., & Smith, J. 0. PEabod& language development kit.
Circle Pines, MN: American Guidance Service, 1967. °

Epstein,-S. The stability of behavior; 4% Implications for psycho-
logical research. American Psychologist, 1980, 35(9), 790-806.
K3

Eurick, A. b. The. relationship of speed of reading:to comprehension.
School and Society, 1930, 32, 404-406.

Freyberg, P. S. The concurrent validity of two types of spelling
test. British Journal of Educational Psychology, 1970, 40, 68-71.

Frumess, S. A comparison of management groups involving the use of
the standard behavior chart.. Unpublished doctoral dissertation,
University of Texas, 1973. : $

Fuchs, L. S. The concurrent validity of progress measures of basal
reading material. Unpublished doctoral- dissertation, University
of Minnesota, 1981. ’ '

Fuchs, L., & Deno, S. The relationship between curriculum-based
mastery measures and standardized achievement tests in reading
{Research Report Ne..57). Minneapolis: University of Minnesota,
Institute for Research on Learning Disabilities, 1981. (ERIC
Document Reproduction Service No. ED 212 662)

1
i




138

Fuchs, L..S., Deno, S. L., & Marston, D. Use of aggregation to
» improve the reliability of simple direct measures of academic
erformance (Research Report No. 93). Minneapolis: University
of Minnesota, Inst1tute for Research on Learning Disabilities,
1982, 3

L2
’

_Fuchs, L. S., Deno S. L., & Roettger A. « The effect of measurement
strategy on spe1l1n achievement: An N of 1 study. Unpublished
manuscript, 1980, ?Ava1]ah1e from L. Fuchs, 46 Chamberlair
Parkway, Norcester MA 01602)

Fuchs, L. S., Tindal, G., & Deno, S. L! Effects of varying item
domain and sample duration on technical characteristics of daily
measures in readihg,(ﬁ&\?arch Report No. 48). Minneapolis:
University of Minneso Institute for Research on Learning

. Disabilities, 1981. (ERIC Document Reproduction Service
~ No. ED 211 606)

I

Fuchs L.,.Nesson C., Tindal, G., M1rk1n P.; & Deno, S. Teacher
eff1c1ency in continuous evaluation of IEP- goa]s (Research Report
No. 53).. Minneapolis: University of Minnesota, Institute for
Research on Learning Disabilities, 1981.

Fuchs, L., Wesson, C., Tindal, G., Mirk1n, P., & Deno, S.
Instructional changes, student performance, and teacher
preferences: The effects of specific measurement and evaluation

roceduras (Research Report No. 64). Minneapolis: University
of Minnesota, Institute for Research on Learning Disabilities,
1982. ¢

\

Gagne,'R. The conditions of learning. New York: Holt, Reinhart, &
Ninstqp 1965.

Gates, A. I. An experimental and statistical study of reading and
reading tests. Journal-of Educational Psychology, 1921, L2(6)
~ 303- 313 378-391, 445-464. .

Graden J., Thurlow, M., & Ysse]dyke J. Academ1c engaged time and
. 1ts re]at1onsh1p to learning: A review of the 1iterature
. {Moneograph No. 17). Minneapolis: University of Minnesota,
Institute for Research on Learninﬁ Disabilities, 1982.

(ERIC Document Reproduction Servige Nq. ED 214 930)

Gray, W. S. ‘ﬂ—hmmary of investigations relating to reading.
Supp]ementary Educational Monograph No. 28, 1925

Greenwood C., Delquadri, J., Stan]ey, S., Terry, B., & Hall, R. .
Process -product study of re]at1onsh1ps among 1nstruct1ona1 eco-
logy, studeht.response, and academic achievement. Unpublished
manuscript, Juniper Gardens Children's Project, University of
Kansds, 1981. : . .




I C : 139

Guszak F. J. A comparative study of the validity of the cloze test

. and the Metropolitan Achievement Test (Reading Comprehension
Subtest) for making judgments of instructional levels.
Unpublished manuscript, 1269 Austxn Texas Un1vers1ty a ‘
‘ Hall, W. E., & Robinson, F. P, An\ana1yt1ca1 approach to study of

® readmg skills. Journa] of Educational Psychology, 1945 36,
. . 429-442.

Hammil1, D. D & Larsen, S. C. The test of written langquage.
Austin, TX PRO-ED, 1978. }

® * Hammill, D. D., , & Noone, J. Improving spe]hng skills. In D. Hammill . \
and N. Barte] (Eds.), Teaching children with 1earn1ng’and behgv- .
ior problems.- Boston: _Allyn & Bacon, 1975. o »

.

Haring, N. G., & Gentry, N. D Direct afli individualized instruc- ..
tional procedures In N. G. Haring & R. Schiefelbusch (Eds.),
® . Teaching special children. New York: McGraw-Hill .1976

daring, N., &Krug, D. A. Placement in regular programs: Procedure;
* and results. Exceptional Children, 1975, 41(6), 413-417.

]

L]
Haring, N., Liberty, K., & White, 0. Instructional hierarchies
PY research project: Handbook of experimental procedures.
Unpublished manuscript, Seattle:- University of Washington,
p undated. '
N ‘ x
Haring, N. G., & Lovitt, T. C. The application of functional "analysis
of behavior by teachers in a natural school setting (Final
® . Report). Seattle: University of Washington, Experimental
. Education Unit, 1969. (ERIC Reproduction Service ‘No. ED 045 598)

¢
Haring, N., Maddux, L. & Krug, D. A. Investigation of systematic
instructional procedures to facilitate academic achievement in
mentally retarded disadvantaged children (Final Report).
Seattle: University of Washington, Experimental Education
*¢ . Unit, 1972.

Haring, N. G., White, 0. R., & Liberty, K. A. Field-initiated °
) research studies: An investigation of learning and instructional
hierarchies in severely and profoundly handicapped children

® | (Annual Report, 1978-1979). Seattle: University of Washington,
- Child Development and Mental Retardation Center, Exper1menta1
Education Un1t,,1979 .

A\

Harris, Af J. & Jacobson, M. D. Basic elementary vocabularies - The
first R sgries. New York: MacMillan, 1972.

® ' ‘

]

I'1,




L]

40 _ - .

Haughton, E. Aims: Grow1ng and sharing. - In J. Jordan & L. Robbins

(Eds.), Let"s try doing ‘something else kind of thing. Arlington,
VA: The Council for Exceptional. Children, 1972, '

Hays, W. Statistics of the socia] sciences (2nd ed.). ‘New York:
Holt, Rinehart, & Winston, 1973 ‘

Hersen, M., & Barlow, D H. Single ca;e e;perimentalldesigns:
StratngES for 'studying change New York: Pergammon Press,
1976, . ' -

Hildreth, G. Teaching spelling. New York° Henry Holt,  1955..

Horn, E. Spelling. In W. S. Monroe (Ed ), Encyclopedia, of educa-
tional research. New York: MacMillan, 19&1 ,

Horn, E. Research in spelling. E]ementary EngJ1sh Rev1ew, 1944 21
6-13. . \ :

L)

Horn, E. Phonics and spe111nd Journal of Education, 1954, 136, .y
"233-235, , 246. | S— N

Howell, K., Kaplan, J R & 0'Conne1] C. Y. Eva]uat{ng exceptional
ch11dren A task analytic approach Columbus, OH: <Charles E.
Merrill, 1979. p

Hunt, K. W. Recent measures in syntactic deve]opment Elementary
English, 1966, 42, 732-739. : ,

Jenkins, J. R., Deno, S. L., & M1rk1n P. K. Measuring pupil progress
. toward the 1east restr1ct1ve env1ronment (Monograph No. 10).
Minneapolis: University of Minnesota, Institute for Res€arch on
Learning Disabilities, 1979. (ERIC Document Reproduction s
Service No. ED 185 767) -

Judé, C. H. Measuring the work of the public’ sthools. - Cleveland
Educat1ona1 Suryey, 1916 124- 161

Karlsen, B., Madden R. R., Gardner E. F Stanford diagnostic
readlng test (Green Level Form B) New York: "Hargourt Brace
Jovanovich, 1975,

v

Ke11ey, t. L. Interpretatioﬁ of educational measurements.
YonKers-on-Hudson, NY: World Book, 1927.

Larsen, 'S. C., & Hammill, D. D.” Test of written spelling. Austin:
" Empiric Press, 1976, L .

Lee, L., % Canter, S. M. Developmental sentence scoring. Journal of
Speech and Hearing Disorders, 1971, 36, 335-346.
. N : )

g7 ) ¢ g
‘.l‘AJ ’

4




i

Liberty, K. A. Data decision ru]es'(workiné Paper No. 20). Eugene,
Oregon: University of Oregon, Regional Resources Center, 1972.

Liberfy, K. A. Decide for progress: Dynamic aims and data decisions.
Seattle: University of Washington, Experimental Education Unit,
Chiid Deve]opment and Mental Retardation Center 1975

L1nds1ey, 0. R. Direct measurement and priosthesis of retarded behav-
ior. Journa] of Educat1on, 1964 147, 62-81.

Lindsley, 0. R, Pnec1s1on teach1ng in perspective: An interview y1th
Ogden R. Lindsley. ¥ Teaching Except1ona1 Children,.1971, 3(3)%
114-119. ;

LAY

Lovitt, T. In spite of my res1stance I've learned from ch11dren
Co]umbus OH: Charles E. Merr111 1977.

Madden, R., Gardner, E. F., Rudman, H. C., Karlsen, B., & Merwin, J.
o C. Stanford achievement tést. New York: Harcourt Brace
Jovanovich, 1978. ’

]
B LY

Marston, D. B. The technical adequacy of direct,: repeated measurement

of academic skills in low achieving elementary students.
Urpublished doctoral dissertation, quversity of Minnesota, 1982.

Marston' D., & Deno, S. ' "The re]1abﬁf1ty of simple, direct measures of

wr1tten expression (Research Report No. 50). Minneapolis:
University -of M1nnesota, Institute for Research on Learning
Disabilities, 1981. (ERIC Document Reproduction Service No.-
ED-212 663)

Martin, M. D. A comparison of variations in data utilization proce-
dures on. the reading performance of mildly handicapped students.
Unpub]1shed doctoral d1ssertat1on University of Washington,
1980,

McGracken, R. A. Standardjzed reading tests and informal reading
inventions: Educatdion, 1962, 82, 366-369.

Messick,'S. Test validity and the ethics of -assessment. American
Psychologist, 1980, §§(1}), 1012-1027.

. . N [ A
Mirkin, P. A comparison of the effects of three evaluation strategies

and contingent consequences on reading performance. Unpublished
doctoral dissertation, University of Minnesota, 1978.

Mirkin, P, K., & Deno, S. L. Formative evaluation'in the classroom:
An approach to improving instruction {Research Report No. 10).
-Minneaponlis: ‘University of Minnesota, Institute for Research
on Learning Disabilities, 1979. (ERIC Document Reproduction
Service No. ED 185 754) ' A ) . .

I'd




»

-

Mirkin, P., Deno, Y., Fuchs, L., Wesson, C., Tindal, G., Marston, D.,
& Kuehn1e K Procedures to develop and monitor procedures ’

toward progregs of IEP goals. Minneapolis: University of
M1nnesota InstituXe for Research on Learning Disab111t1es,
1981. . 4

M

Mirkin, P Deno, §' Tindal, G., & Kuehn]e,;K Formative evaluation:

Conf1nued deve]opment of data utilizatipn systems (Research

Report No. 23). Minneapolis: University of ‘Minnesota, = -
« Institute for Research on Learning Disabilities, 1980. (ERIC

Document Reproduction Service -No. .ED -197 510) .

Mirkin, P., Fuchs, L., Tindal, G., Chrwstenson, S., & Deno, S. The
effect of IEP monitoring strat ies on teacher behav1or (Research

Report No. 62). Minneapolis: TUniversity of Minnescta, Institute

for Research on Learning Disabilities, 1981.

.
'

Morrissey, P. A., & Semmel, M. I. Instructional models for the*
learning disabled. Theory into Practice, 1976, 14, 110-122.

Myklebust, H. R. Development &nd disorders of written language. New
York: Grune & Stratton, 1965.

Nunnally, J. C. Tests and measurements: Assessment and prediction.
New York: McGraw-Hill, 1959. .

Nunnally, J. C. Psychometric theory. New York: McGraw-Hill, 1978.

Oliver, J., & Arnold, R. D. Comparing a-standardized test, an infor-
ma] read1ng 1nventory and teacher judgment on third grade
reading. Read1ng Improvement, 1978, 15(1), 56-59.

Patierson D. G & T1nker M. A. Time‘11m1t vs. work limit methods.
Amer1can Journa] of Psxcho]ogy, 1930 42, 101-104.

Pennypacker, H. S., Koenig, C. H., &«L1ndsLey. 0. R. Handbook of the
standard behav1or chart (pre11m ed. ). Kansas City, KS:
Precision Media, 1972. / .

.

“
A
W}

Powell, W. K. Validity of the IRI readmg levels. Elémentary
ngh\h 1971, 48, 637-642. / :

Pressey, L ‘N & Pressey, S. L. A‘critical study of the concept of
silent read1ng ability. Jourﬁa1 of Educational Psxgho]ogy, 1921,

12, 35-39 A// .
Oufliing, M., & Otto, W. Evaéz tion of dn objective based curriculum
in reading. Journa] of Educational Research, 1971, 65(1), 15-18.

Rawell,'c. G. Don't throw ay those spelling test papers... yet!
~ . Elementary Eng]igﬂ 1975, 52(2), 253-257, -

11,

A




143

r

%

® Samuels, S. J. Some.essentia1s.of decoding. Exceptional Educa.iion

. Quarterly, 1981, 2(1), 11-26. -

Sassenrath, J. M. Alpha“factor na}y§es of reading measures at the
" elementary, secondary, €9ﬁlege levels. Journal of Reading
Behavior, 1972, § -315. ,

Sidman, M. Scientific research: 'Evaluating experimental data in
psychology. New York: Basic Books, 196Q.

.

. « Scriven, M. The methodology of evaluation. In R. Tyler, R. Gagne, R.
- M. Scriven (Eds.), Perspectives of curriculum evaluation.

® American Educational Research Association Monograph Series on

Curriculum Evaluation. Chicago: Rand McNa]]y, 1967.

Skinner, B. F. The behavior of organisms: An experimental analysis.
New York: Appleton-Century-Crofts, 1938.

) Stake, R. E. Objectives, priorities, and other judgment data.
Review of Educational Research, 1970, 40, 181-212.

Stanley, J. C. RéTT;bility. In R. Thorndike (Ed.), Educational
measurement (2nd ed.). Washington, D. C.: American Council on
Education, 1971. ' . -

Starlin, C. Evaluating and teaching reading to "irregular" kids.
‘Towa Perspective, Iowa Department of Public Instruction,
December, 1979, 1-11. y

. Starlin, C.,\E Starlig, A. Guidelines for continuous decision making.
(] ! © Bemidji, MN: Unique Curriculums Unlimited, 1974.

Stoker, H., & Kropp, R. The predictive«va]idities and factorial con-
. text of the Flprida state-wide ninth-grade testing program bat-
tery. F]orida'Journalef Educational Research, 1960, 105-114.

K 2 Thurstone, L. L. Note on a reanalysis of Davis' reading tests.
7 ‘ Psychometrika, 1946, 11, 185-188. .

‘ , Tindal, G., & Deno, S. L. Daily measurement of reading: Effects of
: varying the size of the item pool (Research Report No. 55).
Minneapolis: University of Minnesota, Institute for Research
® on Learning Disabilities, 1981. (ERIC Document Reproduction
Service No. ED 211 505)

T

' Tindal, G., Fuchs, L., Christenson, S., Mirkin, P., & Deno, S. The
relationship between student achievement and teacher assessment
of short- or long-term goals {Research Report No. 61).
) - Minneapolis: University of Minnesota, Institute for
"Research on Learning Disabilities, 1981.

“




-4

144

’

Tindal, G., Wesson, C., Mirkin, P., Deno, S., & Fuchs, L. Comparison
of goal-oriented and program-oriented data utilization
rocedures (Research Report, in preparation). Minneapolis:
University of Minnesota, Institute for Research on Learning
Disabilitiec, 1982. A

Tinker, M. A, Photographic measures of reading ability. Journal of
Educational Psychology, 1929, 20, 184-191. .

Tinker, M. A. Speed vs. comprehension in reading as affected by level
(/o£~djfficu1ty. Journal of Educational Psychology, 1939, 30,
—-8‘ -940

T?ax1er, A. E. A study of the Van Wagenen-Dvorak Diagnostic
> Examination of Silent Reading Abilities. Educational Records
Bulletin No. 31. New York: Educational Records Bureau, 1941,
33-41. .

Van Etten, C., & Van Ettén, G. The measurement of pupil progress and
selecting instructional materials. Journal of Learning °
Disabilities, 1976, 9(8), 469-480.

-
~

Videen, J., Deno, S., & Marston, D. Correct word sequences: A valid
indicator of proficiency in written expression (Research Report
No. 84). Minneapolis: University of Minnesota, Institute for

Research on Learning Disabilities, 1982§ -

Wallace, G., & Larsen, S. C. Educational asgessment of learning ’
problems: Testing for teaching. Boston: Allyn & Bacon, 1978.

White, 0. R. A pragmatic approach to the description of progress in
the single case. Unpublished doctoral dissertation, University
of Oregon, 1971. ' g

White, 0. R. Evaluating the ‘educational process (Working Paper).
Seattle: ~uUniversity of Washington, Child Development and Mental
Retardation Center, Experimental Education Unit, 1974.

White, 0. R. Behaviori§; in special education: An area for debate.
In R. D, Kneedler & S. G. Tarver (Eds.), Changing perspectives in

special education. Columbys, OH:- Charles E. Merrill, 1977.

White, 0. R., & Haring, N. G. Exceptional teaching: A multimedia
training package. Columbus, OH: Charles E. Merrill, 1976.

White, 0. R., & Haring, N. G. Exceptional teaching (2nd ed.).
Columbus, OH: Charles E. Merrill, 1980. N

Wolfensberger, W. The principle of normalization in humén services.
Toronto: National Institute on Mental Retardatien, 1972.

woodcoék, R. W. Woodcock reading mastery tests (Form A). Circle
Pines, MN: American Guidance Service, 1973.

1.,

@
:




. _ . 145

Tabhle 1

The Measuremeht Modela"

Directness of Measurement

rnfrequent

Frequenc, of “easurement

Indirect Direct
Type I Type 111 y
Type I Type IV

Aodel was adanted

from "The Measurement of Pupil Progress and Selecting

Instructional Materials” by €. Yan ftten and G. Van Etten, Journal of
Learning Disabilities, 1976, 9(8), 469-489. .

. 15,




Tabhle 2

Decision-Making Matrix®

Technical Effectiveness Logistical
tthat to Measure ’
T-1 E-1 L-7
How to Measure
T-2 E-2 L-2
How to Use Data
7-3 E-3 L-3

“Numbers are given tc label cells.
presented in Table 3.

Corresponding questions are




? B
® \ : .
| SRR T
‘; Table 3
|

Que§tibns Posed in the Decision-Making Matrix

Consideration's
L -
) Technical . ,
T-1. What to measura: What behaviors validly and reliably index growth
and are sensitive to the effects of jnstruction in the domains
° of reading, spelling, and written expression? '~

T-2. How to measure: What measurement procedures render reliable,
valid, and sensitive representations of student achievement?

T-3. How to use data: What data summarization methods, granhing
conventions, and data interpretation procedures are
® statistically and/or psychometrically acceptable?

Effectiveness

- E-1  What to measure: In a given domain the measurement of which
@ behavior results in improved student growth?

E-2  How to measure: What measurement nrocedures positively
influence the rate of student improvement?

£-3  How to use data: What approaches to evaluation result
e in more successful programs?

+

Logistical

L-1. Uhat to measure: In a given domain, what behaviors can be

PY repeatediy and easily administered by teachers without
. .excessive time demands? s

’

L-2. How to measure: What measurement procedures allow a teacher to
reduce time engaged in measurement activities?

PY L-3. How to use data: In which data summarization methods, graphing
conventions, and data interpretation procedures can teachers

be effectively and efficiently trained, and which procedures
are less time consuming? :
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Table 4 '
Differences Between Progress and Performance Measurement
Difficulty Level of )
Type of Measure Measurement queria1 foal /,
Performance remains constant to improve performance on
same level of material.
-
. ' Progress increases through a to improve rate of prog-
' skills sequence ress thirough increasingly
) more difficult material.
. ' Fe
I3
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/ Figure 1

-

dgcision Flow for Academic Domains of Reading and Spelling

L

‘

Selection of a Basic Measurement Strategy

A1

Progress Measurement

{ Selection of a measurement task

J

| l

Selection of a type of score

~

v

Selection of a mastery unit l

Lo
~—

- Performance-Measurement’

Selection of a measurement
‘ N,

task

-

Selection of a type of score

l .

Selection of a difficulty Yevel

of measurement material

-

4

measurement domain

’

Selection of the size of

<
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Figure 2 ‘ .
"Decision Flow for Academic Domain of Written Expression
. L
=T -ty Selection of a Measurement Task N ,

Selection of a Type of Score . .
. ! @
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Instructional Change Form

.

Instructional Procedures Arrangement ~ | Time, Materials Motivational Stratggies'
Oral Reading Practice Group (1:5) 45 minutes Double Actiot Short Story, éeherating own stories
Comprehension exercises . . Part 2
[ , Story Writing & class N X
discussion
Language Experience o Individual same Student's own stories ,same
Approach with para-, File cards - i
) professional . Story Folder
-Language Experience Individual 20 minutes See above same
‘ with para-
- professional .
Reading Comprehension Individual 20 minutes McCa11;Crabbst_Book E . Indﬁvidya] arrangement
Activities with teacher SRA kit - with teacher
» < >

Figure 5,

r

15,

Michael's Instructional Change Form
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