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Abstract

Pesearch on developing and monitoring progress on IEP goals has

*
been conducted over a five-year period at Minnesota's Institute'for

Research on Learning Oisabilities. This research and development

project is summarized by outlining the goal and rationale of the

research, presenting the overall research plan, and' providing a

chronological description of the,research and development process and

results, and the current status of the research. Suggestions for

classroom applications of the findings al-so are presented.



Research on Developing and Monitoring Progress on IEP Goals:

rurrent Findings and Implications for Pr=ktice

Educators always have had to make decisions relating to

instruction for students. However, in recent years greater demands

have been placed on educators, especially special educators, to be

accountable for the quality of these decisions and the'ways in which

they are made. A number of criteria to be followed in assessment and

decision-making procedures have been outlined in PL 94-142, and while

schools have attempted to follow the guidelines that accompany this

law, the teChnical knowledge to fully comply with the intent of the

law as well as the procedures of the law are, for the most part, not

available.

during the past five years, the Institute for Research on

Learning Disabilities at the Un versity of Minnesota, under federal

contract, has conducted a number of studies that focus on developing

and monitoring progress on IEP goals, as is intended in PL 94-142.

The purpose (If this paper is to describe a five year research and

development project focusing on formative evaluation. Rather than

describing the studies in detail, this paper will outline the goal and

rationale of the research, present the overall research plan, and

provide a chronological description of the research and development

project including the 'process and results, and the current status of

the 'research. In addition, suggestions for up-to-date classroom

applications of the research findings will be provided throughout.

t.)



Goal and Rationale

The goal of the research and development program was to determine

empirically the effects of using formative evaluation techniques on

student achievement in reading, spelling, and written expression. The

focus was on the IEP adjustment decision in the special education

process. The formative evaluation system was to be an assessment

device for monitoring the effectiveness of the IEP. (See Figure 1.)

The hypothesis was that if an adequate system of formative evalUation
0

was developed, teachers could use this system to monitor student

progress and the effectiveness of their instruction. If student

progress is not adequate, then teachers judge their instruction to be

ineffective and make a modification in their instruction in an attempt

to improve the.student's progress.

Insert Figure I about here

The rationale underlying this hypothesis is as follows. The

success of special education is defined by the extent to which

students' academic and social behaviors are improved. For the

individual mildly or moderately handicapped student, it is impossible

to reliably identify special educational alternatives that will be

more effective than the regular classroom program. Therefore, the IEP

is a guess about what might be helpful to the student rather than a

plan that is guaranteed to help. Given that the IEP is only a guess,

there is no alternative but to conti4uously evaluate the effectiveness

of the IEP and to modify it when it is not working. Teachers can
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increase the success of special education by systematically measuring

student progress toward the achievement of program goals and then

ad'usting student programs to improve that progress. Student

performance data are the most useful "vital signs" of whether the

program is working or should be changed. A good formative evaluation

system allows teachers to test their best hunches about how to help a

student.

The formative eva.luation system must be useful for monitoring any

type of instruction. For example, whether the teacher chooses DISTAR,

Orton-Gillingham, or any other reading approach to tearh reading, the

monitoring system should accurately measure the student's progress in

reading. The monitoring system must be unbiased in regards to various

theoretical approaches to teaching.

Research Plan

In order fb acomplish the goal of, the research and development

program, a three-stage plan was designed (Deno, 1979). Stage One

included:. (a) the identification of technically adequate measures of

student performance and the development Of these measurement

procedures; (b) the investigation of a variety of frequencies and

durations of measurement; and (c) an examination ofethe effects of

systematic techniques for using the data generated by these measures

to make decisions about the effectiveness of instruction. The studies

in Stage One were intended to lay a foundation for subsequent Studies.

Identifying useful measures of student perfOrmance was critical since

the, results of later investigations would be meaningless if student

performance data. were not technically adequate,
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Stage Two was an examination of the logistical feasibility of

the formative evaluation system, as measured by teacher efficiency and

satisfaction. No system of formative evaluation would be useful if

teachersqound it to be too time consumi-ng or were dissatisfied with

other aspects of the system. Without efficiency and teacher

acceptance, the formative evaluation system probably wo-uld not be used

regardless of how good the system was for meaStiring student

performance.

Stage Three was designed to be a test of the original goal, that

of determining the effects of using formative evaluation on student

performance. Other effects of formative-evaluation also are being

considered in Stage Three. In particular, current studies are

examining the degree of structure in a student's educational plan as a

function of formative evaluation.

A Chronological Description of the Research

The research conducted in each, of the three stages will be

outlined before addressing some procedures for applying the results of

these studies to the classroom.

Stage One, How to Measure Student Performance

The procedure for determining studentlerformance measures. The

first step in Stage One was to-determint what measures of student

performance would be ideal for use in a formative evaluation system.

The seach for these measures began by generating a list of desired

characteristics.

To be considered for inclusion in a formative evaluation system,
C.

the developed measures had to fulfill the following criteria:



(1) TheY must be .valid with respect to widely used
measures of ahievement in reading, spelling, or
'written expression.

(2) They must be immediately sensitive to the ,effects of
relatively small adjustments made in (a) instructional
methods and materials, (b) motivational techniques,
and (c) admjnistrative arrangements (e.g., adjustments
in grouping, setting foil' instruction, teacher/tutor,
time of instruction, etc.).

(3) They must be easy to administer by teachers, parents,
and students.

(4) They must .inclUde many parallel forms that are ,fre-
quently administrable (daily, if necessary) to 'the same
student. .

(5) They must be time efricient.

(6) They must be inexpensive to Produce.

(7) They must be unobtrusive with respect to routine
instruction.

(8) They must be simple to teach to teachers, parents, and
children.

The basic strategy used to identify measures with these desired

characteristics involved a proces's of elimination. Initially, a pool

of commonly measured behaviors was 9enerated through'a review of the

available literature in reading, spelling, and written expression.

The next step was to develop simple standardized measurement

procedures. The third step was to determine the criterion validity of

the measureMent procedures by correlating the scores obtained from

them with scores on commercially available standardized measures, with

program placement, and with grade level. The measures that were not

reliatle or valid, or those that were deemed lower with respect to any

of the other desired characteristics, were eliminated from the pool.

u
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For example, several measures that were relatively insensitive to

growth'mere dropped...from consideration.

Identifying the reading measure. Some of the studies conducted

for the reading measures will be described in order to illustrate the

process for defermining student performance measures. Five reading

behaviors%were generated from'a review of the literature and placed in

the original pool for copsideration:

1. Reading isolated word lists consiSted of three alter-

native forms of 60 words each that were randomIS

selected by grade level from the core listof 5,167

words listed in Baic Elementary Reading Vocabulary

(Harris & Jacobson, 1972).

2. Reading isolated words in context measure consisted of

.three passages of:approximately 600 words selected from

the beginning, the middle, and the latter parts of the

sixth grade book f,or three different basal reading

series: Allyn-hcon, Ginn 720, and Houghton-Mifflin.
These were typed with every fifth word in each passage.

underlined.

3. Reading aloud from text included three additional

passages of 300 words each. These were selected from

the same basal readers as the words in context measure

and typed on a sNeet of paper. Each passage consisted

of the first part of the story.

4. Identif,ying deleted wols in text (Cloze) was developed

from three additional passages of 300 words each that

were selected from the same basal'readers. The 5th word

was deleted f?om all the-other sentences in the passage.

5. Giving word meanings involved the use of three passages

consisting of 300 words eath that were selected from the

same,basal readers. Eyery fifth word of the passage was

underlined, unless it was a function word, and students

were required to say their meanings.

_

Given ,these.measures, a series of criterion validity-studies was

uP.dertaken. For example, one study correlated performance-on these

five reading me'aures with performance on the Stanford Diagnostic
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Reading Test and the Woodcock Reading Mastery Test for 33 learning

disabled and non-learning disabled students (Oeno, Mirkin, Chiang, &

Lowry, 1980). The4:esults indicated that all correlations were

statistically significant, i-anging from .60 to .91. Additional

codcurrent validity studies using other samples and other standardized

measures Followed this investigation. Finally, scores on these

.measures 'were used to discriminate between students in LO programs and

regular class programs, and among students at different grade levels.

The concl, ion was that reading aloud from a basal reader, reading.

aloud from lists of isolated words, and guessing at what words had

been deleted from a reading passage (i.e., cloze comprehension) all

related closely to performance on standardized tests and discriminated

betweefi program and grade placement. The word meaning measure was

eliminated from consideration due to its relatively lower correlations

with standardized test scores. The.cloze measure and the isolated

words measure also were dropped from consideration because of the time

required to use the procedures in the classroom; teachers preparing to

use these measures would have to delete or undecline words fr:om

passages, a time consuming procedure. In contrast, minimal

preparation would be required of teachers if isolated word lists or

reading passages Were used for formative evaluation.

Related studies conducted during this time focused on determining

the.optimal duration of measurement and the type of data to record.

Results from testing one, two, and three-minute durations indicated

that 'reading proficiency could be indexed validly within one minute.

Also, correct performance. was a more valid measure of reading
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proficiency than error performance; correct performance alone was

found to "cfiminate among reading proficiencies as well as a

.combination of correct and incorrect performance.

Studies designed to investigate sensitivity of the measures to

change over time also were conducted during Stage One (Marston, Lowry,

Oeno, & Mirkin, 1981). In order to be useful in a formative

evaluation system, the measures must be able to detect relatively

small changes in performance. Therefore, a study was designed to

assess the sensitivity of two reading measures, reading isolated word

lists and reading aloud from a bakal reader. Sensitivity was assessed

in two ways: growth across grade levers, and growth within each grade

level from fall to spring. Both reading measures were found to be

sensitive to changes. However, reading aloud from a basal reader was

chosen as the optimal generic measure in reading because it has a

broader range of scores than isolated words, relates somewhat more

closely to comprehension, and requires little teacher preparation.

The teacher simply picks a random passage and directs the child to

read aloud.

Identifyina measures in spelling_ and written expression. Similar

research plans were followed in the areas of spelling and written

expression. This research led to the conclusion that the optimal

measure in spelling is the number of words or letter sequences written.

from dictated lists that have been repeatedly sampled from a constant

list such as the same basal reader tDeno, Mirkin, Lowry, & Kuehnle,

1980), and that the optimal measure in written expression is the

number of words or letter sequences written in response.to a verbal or
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pictorial stimulus (Deno, Mirkin, & Marston, 1980). Thus, in the

academic areas of reading, spelling, and written expression, there are

measures that can be used repeatedly and frequently to monitor student

progress. These measures have the desired characteristics originally

identified as necessary for use in a formative evaluation system.

Further, although the research will not be, discussed here, the

measures also are useful for making other decisions in special

education, such as in referral, identification, IEP selection, and IEP

certification (see Figure I).

Writing objectives. Given the identified measures, the next

focus of Stage One in the research program was to investigate two

procedures for writing objectives. Ten resource room teachers in a

rural cooperative special education district participated in a year-

long project during which they used the generic measures for

developing IEP long-term goals and short-term objectives as well as

For monitoring student progress.

In writing long-term goals, teachers used generic measures from

various levels of material in order to find the level at which the

student met entry level criteria. The goal set for this level was
4

written using a basic formula. Figure 2 depicts the format for goals

in the academic areas.

Insert Figure 2 about here

Short-term objectives (ST0s) are based on the long-range goals.

Two types of STOs are possible. Briefly, STOs can be written so that
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measurement is on a standard task (e.g., reading aloud at a specific

level of a reading series) or measurement can be based on a standard

criterion applied to sequential tasks (e.g., mastery of units in a

basal reader). A year-end survey revealed that although teachers

preferred measurement on a standard task in most cases, for reading

many preferred measuring progress through sequential tasks (Fuchs,

Wesson, Tindal, Mirkin, & Deno, 1982).

Using the student performance data. The next step for these

teachers was learning to use the student performance data. Prior to

learning two data utilization strategies, teachers first were taught

to specify each student's instructional plan, including activities,

time, arrangement, materials, and motivational strategies used in each

IEP area. Once the instructional plan was elaborated, teachers began

to use a data utilization strategy. Each strategy was put into

practice for approximately eight weeks. Therapeutic teaching involved

using an aimline, which marked the line of progress required in order

for the student to accomplish the IEP goal. The rule for using the

data was that if the student's performance fell rbelow the aimline on

three consecutive days, then a change in the instructional plan was

necessary. The other strategy, experimental teaching, required use of

standard analyses of time series data. Specifically, teachers used

the slope, step up and down, variability, overlap, and medians to

determine the effectiveness of instruction (c.f. Jones, Vaught, &

Weinrott, 1977).

Analyses of student performance data indicated that students

showed more academic growth when a data uilitzation strategy was in

1 ;I
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effect than when teachers did not use the data systematically.

Questionnaires designed to evaluate teacher satisfaction with these

strategies revealed that teachers preferred to use a combination of

the two strategies over using either strategy alone. This finding

contributed to the design of the data utilization strategy employed in

Stage Three studies. The new strategy combined use of the aimline and

calculation of the actual slope of the student's performance data.

Performance lines less steep than the aimline have become the cue for

changing the instructional plan.

After identifying the optimal generic measures, developing

procedures for writing IEP goals and objectives, and determining a

viable strategy for using the data, the next move was to examine the

logistical feitri-lity of-thicsystem; this was the focus ofStage Two

research.

Stage Two: I; This Monitoring System Practical for Teachers to Use?_

Efficiency,of the monitoring system. How much time does it take

to measure stUdent academic performance using these procedures?

Teachers who were trained to time their measurement activities

required 3.5 minutes per academic task at the beginning of the school

year. By the end of the year, this time was reduced to approximately

2 minutes per task. These teachers measured eac t. student in their

caseload three times per week; they did not feel that measurement was

too time consuming. During the school year, teachers systematically

attempted "to reaute their measurement time and continuously were

prompted to improve their efficiency. They were, indeed, more

efficient by the end of the year (Fuchs, Wesson, Tindal, Mirkin, &
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Deno, 1981). Interestingly, other teachers who were not prompted to

improve their efficiency or to systematically alter their measurement

techniques became less efficient over the school year (Wesson, Mirkin,

Deno, 1982). The success of the pr'ompted teachers was encouraging

evidence that the system provided adequate training and support.

Teacher satisfaction with the monitoring astern. The second

piece of evidence of a logistically feasible system is the feedback

from the teachers. Are they satisfied with the system?

Independent evaluators .questioned the teachers about this

monitoring system. Special education stails expressed that:

(1) The system eliminated much of the jargon, ambiguity,
and vague descriptions once found in. IEPs.

(2) , teyfefitmorecanftdent that the systemmeetsthe
intent of the law.

(3) They felt their own testing is no., relevant to the
instruction being provided in the classroom. ("We've

changed our objectives from improving test scores to
improving the_student's performance in the classroom.")

(4) They felt confident in the reliability of their test,
making decisions easier and meetings shorter.

(5) TheirAesting was more meaningful because a student is
compared with peers from his/her own school and grade

level.

(6) They felt students were more aware of their own
progress because of the frequent charting required by

the data based system. This charting also increased
the motivation of teachers and students toward reaching
goals and objectives.

(7) Their ability to measure the effectiveness of their ,

teaching strategies with any particular student was
imOoved. The system notiftes a teacher when to change
his/her current intervention.

(8) The system made writing IEPs much easier.

11
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(9) They had a positive feeling of confidence because the
system meant current information always was available
on any special education student's progress.

These comments clearly suggest that this monitoring system not

only is logistically feasible, but, in fact; has practical advantages.

Current Research

Stage Three: Does Formative Evaluation Increase Student Achievement?

Stage Three of this research and development plan brings the

focus of research back to the original goal: to determine the effects

of formative evaluation on student achievement. Currently, two types

of Stage Three studies are in progress in rural, suburban, and urban

sites.

One kind of study is a matched pair design in which two students

_w_o are similar in age, grade, and reading ability are assigned either

to a control group or to a monitored group. The hypothesis is that

students in the group in which progress is monitored will make greater

progress than students in the unmonitored group. The second type of

study, called the causal model, uses correlational techniques to

determine the relationships among the degree of implementation of the

formative evaluation system, the amount of structure in the student's

instructional program, and the student's rate of academic progress.

(See Figure 3.) The hypothesis here is that the extent to which

teachers implement this monitoring system influences the degree to

which their teaching is structured, which in turn influences the

extent to which students share academic progress. All studies will be

completed by the end of 1981-82 school year.
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Insert Figure 3 about here

Summary

Four years of research in Stage One of the research plan served

to lay the'foundation for work in Stages Two and Three. Now, generic

measures useful in indexing proficiency in reading, spelling, and

written expression are available. These measures meet all the

criteria necessary for inclusion in a formative evaluation system.

These measures also are useful in developing IEP long-term goals and

short-term objectives. In addition, a viable strategy for using the

student performance data generated by these measures also is

available. Furthermore, those teachers who have used these measures

and this monitoring system are pleased witti ft anddo notfeelunduly

burdened by the time commitment. Now, the crucial test is at hand.

Can we teach teachers to use this monitoring system to increase the

student's rate of academic progress? Preliminary evidence is

encouraging.
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Figure 1. Special Education Decision Making Processes
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(total weeks until
,next annual review)

when presented with a story
starter or topic sentence
and three minutes in which.
to write a story

In

(student) will
spell words

for grades 1 and 2: 40 letter
sequences correct or 5 words
correct; grades 3-6: 60 letter
sequences correct or S words
correct.

CONDITION BEHAVIOR CRITERIA

17

In

;total # weeks until
next annual review)

when presented with stories
from Level

(Level 4 at.which you ex-
pect studeNt to be pro-
ficient by time of
annual review)

in

(name of reading series)
for one minute

(studeknt) will

read aloud
for grades 1 and 2: 50 correct
words with 5 errors or fewer;
for grades 3-6: 70 correct words
with 7 errors or fewer.

In

(total weeks until
next annual review)

when dictated-words for 2
minutes from Level

(same as reading level)
in

(name of serieS)

(student) will
write

a total of
words or letter

sequences correct. (see Table

7-1)

Figure 2. Format for Writing Long Range Goals
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Degree of
Implementation
of the Formative
Evaluation
System

High Structure
of the
Instructional
Plan

Low structure
of the
Instructional
Plan

High Rate
of Student
Achievement

Low Rate
of Student
Achievement

Figure 3. Causal Model Research Design Hypothesis
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