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ABSTRACT

Often there is a desire to evaluate a program, but
there is no comparable comparison group available., This paper fccuses
on an evaluation model that can be used when there is no comparison
group and when there is no pretest. The method--Model A--used by the
Chapter 1 compensatory education program is described. Model A, whicr
uses a pretest—-posttest approach, is currently applied in most of the
local educational agencies in the country. The one group posttest
only design is advocated, which requires content special:ists to
identify which objectives on the posttest were included in the
compensatory curriculum versus those included only in the regular
curriculum. The compensatory students should perform better on
compensatery objectives to which they were exposed in both the
regular and compensatory programs than on regular curriculum
objectives to which they were exposed only in the regular curriculum.
Data from 2 successive years of an evaluation of a Chapter 1 program
in Dalias (Texas) were analyzed. Data on 20 items were obtained fronm
over 2,000 students e. 1 year at each grade level. The results were
mixed, with third-graders performing significantly better on the
district's criterion-referenced test items ancluded in the
compensatory curriculum, and second-graders performing better on
items not included in the curriculum. When data for the two grades
were combined, the results were in the expected direction. Results
for the second year suggest that either +he grade 2 compensatory
curriculum or the implementation of that curriculum should be
reviewed. Four analytical methods are outlined. Pwo data tables and
eight figures are included. (TJH)
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The One Group Posttest Evaluatior Model

Keith McNeil
New Mexico State University
January 25,1990

Problem: Often there is & desire to evaluate a program, but there
is no comparable comparison group available. One way to solve the
problem is to look at the gain frocm pretest to pocttest. (The
Chapter 1 compensatory aducation program uses this design, calling
it Model A.) {Horst, Tallmadge, ana wood,1975). But if it is also
the case that the pretest is not available, then the program may
have to remain unevaluated. The present paper provides an
evaluation model that can be used when these two conditions exist-
-when there is no comparison group and when there is no pretest.

Model A of Chapter 1: A digression to the discussion of Model A is
necessary at this time because that model is currently used in most
of the LEAs in the country. Two major assumptions of Mode! A are
usually not tenabie in actual implementation. First, the pretest
is often used to select students into the Chapter 1 progras, thus
allowing the regression effect to inflate the resulting “Chapter
1 effect.” Second, the assumption that the regular program is of
average effectiveness (the equipercentile assumption) is often not
a valid assumption. Since Chapter 1 eligible students cannot be
deprived of Chapter t services, a particular LEA cannot know how
their Chapter 1 students would perform as a result of the regular
curriculum only. See Figure 1 for a schematic of this assumption,
and the top of Figure 2 fcr three possible Model A results with an
effective Chapter 1 program, and the bottom of Figure 2 for three
possible Model A results with an ineffective Chapter 1 program.
As car be seen 1in Figure 2, Model A can often result 1i1n an
incorrect conclusion, especially when one realizes that very few
LEAs implement curricula of average effectiveness (for that LEA).

Procedures: The one group posttest only design avoids these two
assumptions and as well can be utilized to evaluate a compensatory
program when there 1is no comparabls comparison group and when
pretest data do not exist (Ryan, 1980). The design requires content
specialists to identify which objectives on ths posttest were
included in the compensatory curriculum (the C objectives), and
which objectives were included only in the regular curriculum {the
R objectives), Figure 3 provides a schematic representation of a
20 item v - with the R and C designatiuns. The compensatory
students sir /d perform better on those C objectives to which they
were exposed in both the regular and the compensatory program (the
double dosing effect), than on those R objectives that they were
exposed to only in the regular curricuilum.

Paper Presented a%* the Annual Meeting of the
Southwestern Educational Research Association
January}éS-Z?, 1990, Austin,Texas
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Aiiaiysis I: One couid compare the percent correct on the ijtems
measuring the two groups of objectives. The analysis would be a
simple t-test of the difference between two groups--one group being
the C items and the other group being the R items, as indicated in
Figure 3, producing a result as in Figure 4.

Analysis II: It is possibie that the jtems measuring the one group
of objectives are of different difficulty than the items that are
measur’ing the other group of objectives. The solution to this
potential dilemma is to statistically equate the difficulty of the
items by covarying the inherent difficulty of the items. One could
use the difficulty information from either: 1)the norming sample,
2) the non-compensatory students in the same school, 3) the results
from the non-compensatory students in the same school in previous
years, or 4) the results from one or more LEAs using the simiiar
curriculum and similar in demographics. Since the difficulty
information is used only as a covariate, the adequacy of the
information is not too crucial. That is, these additional groups
are only providing information as to the difficulty of items on the
posttest and the groups &aie not being used as comparison groups.
The analysis would be a covariance analysis, ccovarying the
difficulty of the items. The covariate is in the last column in
Figure 3, and would produce a result as in Figure 5.

Analysis III: If one is concerned that the two lines in Figure 5
might not be parallel, then that assumption could be tested by
allowing the two lines to interact, as in Figure 6. If indeed the
lines were not parallel, then the evaluation would be providing
valuable information to the curriculum people. The analysis would
be a linear interaction between the difficulty of the item and the
type of item.

Analysis IV: If one is concerned about the assumption of straight
lines, then that assumption could be tested by allowing the lines
to be curved, as in Figure 7. If indeed the 1ines were curved, then
the evaluation would be providing valuable information to the
curriculum people. The analysis would be a curvilinear interaction
between the difficulty of the item and the type of item.

Interpretations: If one performed anaiysis I, then the mean
difference between the two groups of items would be reported.
Analysis II would result in the difference between the two lines
being reported. Analysis III would call for the reporting of the
difference at selected points along the interacting lines of best
fit, whereas analysis IV would call for depicting the two curves
of best fit. (See any general linear models text, such as McNeil,
Kelly, and McNeil (1975) for statistical and reporting procedures.)

Data collected over & psriod of years at either the school
level or at the LEA level could result in patterns such as those
in Figure &. Notice that all interpretations are strictly with
regard to the Chapter 1 program and are irrespective of the
effectiveness of the regular program. If Model A had bean used with
this data, different (and erroneous) conclusions would have been

4 -



obtained. If the regular program 1n each of thesa six LEAs was
effective, each of these Chapter 1 programs might be considered to
be effective (with the possible exception of LEA $6). On the other
hand, if the regular program was not effective, these programs
might be considered to be not effective (with the gossible
exceptions of LEA #1, LEA #2, and LEA #4).

Special concerns: The design rests heavily on the accuracy of the
curriculum specialists being able to ident1 fy those objectives that
were included in the two curricula. The task can be made a little
easier by using a criterion-referenced test that has been designed
to measure the regular curriculum, In such a case, the content
people only have to identify those objectives that are in the
compensatory curriculum.

In most school systems there is the additional assumption that
the teachers actually taught the curriculum (and that the students
listened to and learned from the curricula). The extent to which
these assumptions are tenable causes problems for Model A as well,
but only reduces the 1ikelihood of obtaining significant resuits
in favor of the compensatory program 1n the one group posttest oniy
design.

An applied example: Data from two successive years of an evajuction
of a Chapter 1 program in Dallas, Texas will now be presantec. The
district’s criterion-referenced test (STEELS) that matches closely
the state’s essential elements was routinely administered as a
posttest to both Chapter 1 and non-Chapter 1 students. The
identification of which obiectives were in the Chapter 1 "A Priori"
compensatory curriculum was accomplished easily by the curriculum
specialists. The inherent difficulty level of the items was
determined from the non-compensatory students 1n the district as
that data was readily available.

Results: Table one contains the results for the first year of
implementing the evaluation design( McNeil, Berry, and Metze,
1988). when considering all three grades together, 4 Priori
students did significantly better on items taught in the A Priori
program than on items not taught ir the program.when the results
were viewed at each grade level, the results were always in favor
of the A Priori program, but significance was obtained oniy at
grade 1, The small number of items (the unit of analysis) at each
grade level hampered the attainment of significance.

Table 2 contains the results for the second year of
implementation of the new evaluation model ( McNeil, Jones, Berry,
Edoghotu, and Kane, 1289). In this year grade 1 students did not
take the STEELS, so data was available for only grade 2 and 3. Ths
results were mixed, with third-grade students performing
significantly better on the items included in the compensatory
curriculum and second-grade students performing better on the items
not included in the curriculum. When the two grades were combined,
the results were 1in the expected direction, but only approached
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results on 20 items were actually obtained from over 2000 students
each year at each grade level. Although process evaluations did
check on the gquality of teacher implementation of the curriculum,
Student data was not aliminated if teachers did not implement the
curriculum well.

Potential problems: Since this is a new design, one might wonder
about whether or not there might be some problems in implementing
the design, Although the one implementation discussed above
resuited in no problems, several potential problems might be
considered.

Calculations. As with any new evaluation model, ease in
implementation is a reasonable concern. Analysis I is a straight-
forward computation. Analyses II, III, and IV require an evaluator
who understand covariance, interaction , and curvilinear
interaction, respectively. For those who understand these concepts,
the 1interpretive value of these analyses far outweigh the
additional calculation burden. Existing computer packages such as
SAS and SPSS can easily perform the calculations.

Aggregation of data. State and Federal evaluators want the
data to be collapsible across LEAs. If the data are transformed to
logits, a fairly straight-forward Procedure, the results should be
aggregatabie.

Interpretation of resuits. The interpretation of results will
have to rely on usage over time, as did the NCE metric when it was
first introduced. It should be <clear that the item level
interpretations provide insights into curricuium, inservice, and
teaching modifications that are not available with the current
Chapter 1 evaluation models.

Determination of which curriculum items are in. This
determination probably needs to be made by content specialists,
rather than by evaluators. The task can be difficult and time
consuming. On the other hand, one might argue that the content
specialists should know both the regular and compensatory curricula
well enough so that the task would not be that difficult, as was
the case in the one application. In addition, such determinations
are usually made when an LEA makes a test adoption decision. (One
added benefit of this design is that the tast adoption decision is
less crucial for the compensatory orogram. Those items that are not
in an LEA’s curriculum or in the compensatory curriculum can be
omitted from the analysis, which is not possible in the Model A
analysis.)

Teacher implementation of curriculum. If the Chapter 1
teachers do not implement the Chapter 1 program as expected, then
the analysis will wrongly accuse the Chapter 1 program of being not
effective. Observation of Chapter 1 teachers could avoid this
conclusion.

Only Jow difficulty items in the curriculum. A Chapter 1
curriculum might focus on low-level objectives, but most tests are
designed such that each objective is measured by items of varying
difficulty. If inc¢2ed the Chapter 1 curriculum is measured only by
items of low difficulty, then analysis I will lead to an incorrect
conclusion, but analyses II, III, and IV will still be applicable.
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Testing out of level. Many compensatory students take a lower
level test, as recommended by the developers of the Chapter 1
evaluation models (Roberts, 1981). Since the same kind of curriculum
fit determinations can be made with an out of level test as with
an on level test, testing out of level would not cause a problem
with the new evaluation mocdel.

Summary: An evaluator may on occasion be confronted with the need
to produce an evaluation of a compensatory program when there is
no available comparison group and when no pretest data is
available. The design discussed in thins paper provides a tool for
obtaining an evaluation under such constraining circumstances,
without sacrificing any evaluation principals.

The design is particularly valuable for two reasons. First,
few, if any, evaluators ever find a perfect comparison group in the
real world. In this design, the students serve as their control.
Second, 1if program gains are evaluated over a school year, which
they usually are, it may be inappropriate to use the same test ‘or
both pretest and posttest. It may be very difficult to identify a
test which adequately measures the objectives desired at the
posttest and which can be administered at pretest.

NOTE: I would like to thank Joe Ryan for initially discussing this
design, and Napoleon Mitchell, Gail Smith, Wayne Murray, William
Denton, George Powell, James English, and David Vines for forcing
me to have a better conceptualization of the design. I especially
want to thank Barbara Mathews, Jane Seibert, and Rosie Ramirez for
identifying the items and helping me chart the unknown.
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Figure 1, How the NCE gain is calculated in Model A.
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In Regular In Chapter 1 Item

Item # Curriculum Curriculum Resignation Correct

1 Y Y C

2 Y Y C

3 Y Y C

4 Y N R

5 Y N R

6 Y N R

7 N N OMIT
8 N Y OMIT
20 Y Y c

Figure 3. Sampie design.

Posttest
Percent Inherent
Difficulty
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.78
.80
.30
.68
.10
.20

.50

.20

.40
.68
.85
.40
.78
.20
.40

'78
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CORRECT

e R ITEMS

Figure 4. Schematic rasults from analysis I, two group means.
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Figure 5. Schematic results from analysis II, inherent difficulty
as coveariate.
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PERCENT /
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INHERENT DIFFICULTY

Figure 6. Schematic results from analysis III, linear interaction.

C ITEMS
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COPRECT / R ITEMS
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Figure 7. Schematic results from analysis IV, curvilinear
intoraction.
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LEA 86-87 87-88 88-88 89-90
#1 5 5 5 5
#2 5 5 10 10
43 2 2 2 2
#4 10 10 10 10
#5 5 5 1 1
#6 -2 -2 -2 -2

The Chapter 1 program in LEA #1 had a positive and consistent
effect over the four years.

The Chapter 1 program in LEA #2 had a positive effect, moreso
after the first two year.

The Chapter 1 program in LEA #3 had a consistent low positive
effect in each of the four years.

The Chapter 1 program in LEA #4 had high positive effects in each
of the last four years.

The Chapter 1 program in LEA #5 had a positive effect the first
two years, but something happened in the last two years to
eliminate the effect.

The Chapter 1 program in LEA #6 has had a consistent negative
effect over the last four years.

Figure 8. Possible patterns of results from the one group posttest
only design, along with possible interpretations.
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Table 1. Percent Corract on STEELS Language Arts Items Included anc
Not Included in the A Prioiri Curriculum, 1987-88.

Items Included
in A Priora

Items Not Included
in A Priori

Percent Percent Probability

Grade Correct N Correct N of Difference
1 70.1 13 66.9 20 . 009
2 73.3 18 71.9 23 .205
3 66.9 16 65.1 21 . 124
All 70.1 47 68.2 64 .002

Note. Items were adjusted for overall difficulity.

Table 2. Percent Correct on STEELS Language Arts Items Included ang
Not Inciuded 1n the A Priori Curriculum, 1988-889.

Items Included
in A Priori

Items Not Included
in A Priori

Percent Percent Probability

Grade Correct N Correct N of Difference
2 70.0 18 712.4 23 .72
3 70.8 16 64.5 21 .04
All 70.4 24 68.3 44 .12

Note. Items were adjusted for overall difficulty.
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