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ABSTRACT

This study investigated the math achievement test
performance of non-transient learners in accelerated
schools using a longitudinal design. Both the
California Achievement Test (CAT) and the Louisiana
Educational Assessment Program (LEAP) test were
included in this investigation.

In particular, this study sought to determine
whether accelerated schools with distinct contextual
features experienced significantly different test
performances. A logistib regression was used to
explore the relationship of several variables to the
schools’ performances. The variables were related to
individual background, school environment, and
curriculum and instruction factors.

The researchers developed two logistic regression
models to fit the uniqueness of the CAT and LEAP tests.
Each model used a sequential analysis to examine the
association of specific factors to test score
impfovement.

The most consistent, significant finding across
both models revealed that higher ability students were

less likely to improve than lower ability students.



This finding is consistent with the Accelerated Schools
philosophy that “disadvantaged” students stand the most
to gain from innovative teaching approaches.

Additional findings showed the significant impact
of age, gender, school environment, and curriculum and
instruction on improvement. In particular,
observations related to the latter factor revealed that
students who were provided with math manipulatives/
technology for longer periods were more likely to
improve their standardized math scores than those who
were provided with such instruction for shorter

periods.



Introduction

Researchers and practitioners have conducted
several studies in recent years showing the benefits of
disaggregated test score analysis (Bamburg & Medina,
1993; GAO, 1991; McCarthy & Still, 1993; Murphy &
Schiller, 1992). To date, however, these studies have
primarily concentrated on individual background
characteristics such as race and socioeconomic class.
Relatively few educational studies have focused on
disaggregated data of non-transient students. Further,
little research exists examining the influence of
specific school practices on test score improvement.

The purpose of the present study was to conduct a
longitudinal analysis with mathematics standardized
test data of Louisiana students whose schools were
engaged in the Accelerated Schools Project for at least
a 4-year period to determine whether differences
existed between their test score performances. A 4-
year period was selected because research shows that
students are more likely to experience test-score gains
a few years after their schools have initiated and
sustained the restructuring brocess (Hopfenberg et al.,

1993; Schmoker, 1996).
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Since the study involved longitudinal analysis of
data .of students in elementary schools over a 4-year
period, non-transient sixth graders were considered the
most viable participants. Consequently, 62 regular
education students from three accelerated schools were
included in the study because they remained in the same
school for at least a 4-year period.

Due to the alternate use of two standardized
achievement tests in Louisiana, the mathematics
percentile scores from the California Achievement Test
(CAT), and the raw scores from the math section of the
Louisiana Educational Assessment Program (LEAP) were
collected for two separate years. Consequently, the
study included two sets of standardized test scores for
each non-transient student. The percentile scores for
the CAT were converted into normal curve equivalency
scores (using a conversation table) to chart the
progress students made on the tests.

The testing data was analyzed to investigate
whether the three schools with distinct contextual
features, as evidenced through profiles, experienced
significant differences in méth test performances.

School variables, including student background, school



environment and instructional approaches, comprised the
contextual features of each school. A logistic
regression was used to determine the influence of these
variables on schools’ test performance.
Literature Review

Testing has long been a focal issue of American
education, but has recently demanded new attention as
states and the federal government have increased both
their investment and their attention to measuring
educational achievement. 1In particular, since the
publication of A Nation at Risk in 1983, politicians,
educators, and the public have demanded greater
efficiency and effectiveness to reform education (Toch,
1991) . |

With pressure emanating everywhere from the
national level to the local level to improve school
performance, educators have increasingly turned to.
standardized tests to prove the quality of their
restructuring and reform efforts (Hymes, 1991).
Consequently, “it is in terms of standardized test
scores alone that the nation judges its schools” (Toch
1991, p. 206). |

A concern flowing from this type of accountability



is that test scores, particularly the way they are
analyzed, do not tell the whole'story. Unless analyzed
with other contextual factors, they provide a narrow
account of school progress (Schmoker, 1996). They also
have limited influence on instruction (Haladyna, Nolen,
& Haas, 1991).

Toch (1991) stated that score reports are so “full
of obscurities and rife with abuses that it leads to a
badly distorted picture of academic achievement” (p.
214). For exaﬁple, and usually, school achievement
relative to student outcomes is primarily based on
aggregated test data (Murphy & Schiller, 1992).

Recent research has placed more emphasis on
disaggregated test data to find out how specific groups
of students are doing. These studies have primarily
focused on differences between races, ages (GAO, 1991),
and socioeconomic classes (McCarthy & Still, 1993); and
have produced mixed results. For example, the latter
study reported exceptional gains by low-socioeconomic
students who attended schools engaged in a
restructuring or reform effort, whereas the former
study revealed no differenceé among races or ages of

students who were enrolled in schools that participated



in educational reform.

Bamburg and Medina (1993) also studied
disaggregated data, but with an emphasis on teacher
inquiry. They found that disaggregation of
standardized test data increased the congruence between
what teachers espoused and practiced; focused the
instructional conversation; and established data-driven
priorities.

Standardized tests, if thoughtfully analyzed have
many possibilities for helping schools reveal both
progress and areas that need improvement (Schmoker,
1996) . The traditional orientation, which involves
characterizing schools’ academic achievement based on
aggregatéd data does not consider many dynamics of the
educational process, including school variation and
school change.

Although methods to disaggregate data have been
developed to provide a more accurate means of measuring
achievement, they primarily focus on characteristics
such as race, gender, age, and socioeconomic class.

The research on disaggregated test data is scant
outside these characteristicé.

This study extends the research on longitudinal



analyses of disaggregated data by suggesting that non-
transience and certain school variables, including
school environment, and curriculum and instructional
practices, influence standardized test performance.
The process of using these variables to study the test
performance of non-transient students and the reasons
for their growth or lack of progress will help schools,
especially those involved in a restructuring or reform
effort, understand the dynamics of their situation
better.
Methodology

The purpose of this study was the longitudinal
investigation of mathematical achievement test data of
non-transient students and their schools in order to
determine whether schools with distinct contextual
features experience different test score performances.
Two standardized achievement tests had to be used in
this study because of the alternate use of the tests in
the state in which the schools involved in this study
reside. They included the California Achievement Test
(CAT), a norm-referenced test, and the Louisiana
Educational Assessment Progfam (LEAP), a criterion-

referenced test.
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Logistic regression was used to compare the test
performances of the schools involved in this study.
Only the non-transient students’ test scores were
considered in this investigation. Other school
variables, such as individual background data and
teachers’ instructional approaches were also
considered.

To ease this investigation, profiles of the
participating schools were developed using information
from school fact sheets and records; and teacher
surveys of instructional approaches used with
participants.

Three accelerated schools volunteered to take part
in this study. All three are located in the
Southeastern region of the United States and serve
elementary students with similar socioeconomic status
(SES) backgrounds. The schools are identified as X, Y,
and Z.

Sixty-two, sixth grade, regular education students
from these three schools were selected as participants
for the study because they were classified as “non-
transient,” that is, they remained in the same school

for at least a 4-year period. Fourteen out of 27 sixth
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graders in School X, 37 out of 59 sixth graders in
School Y, and 11 out of 72 sixth graders in School Z
qualified as non-transient students. Table 1 provides
specific details related to each school’s participants.

Participants’ first and fourth grade CAT results,
and third and fifth grade LEAP results were used in
this investigation. The CAT was not administered to
most of the participants in the second grade and,
therefore, could not be used for the purposes of this
study. The first grade CAT and third grade LEAP scores
served as the baseline data.

Data were also collected from the second through
fifth grade teachers on the instructional approaches
they used on a daily basis with the participants.
Cumulative folders were used to trace the number of
years participants received a particular instructional_
approach.

The dependent wvariables for thisvstudy were the
non-transient students’ CAT and LEAP test scores in
math. The independent variables focused on individual
background, school environment (the school), and the
number of year participants‘received each of five

instructional approaches. The individual background
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Table 1

Specific Details Relative to Each School's Participants

School
Participants X Y Z
Number o 14 37 11
% Black 100 100 82
% White 09
% Hispanic 09
% Female 50 62 . 82
% Retained 71 22 00
% Title 1 28 27 09
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variables included age, gender, retention information,
and base test scores. Initially, race was considered.
However, since 96% of the participants were Black, this
variable was omitted.

The instructional approaches included thematic
units/teaching, multicultural education, tutoring, math
manipulatives/technology, and Title I. The number of
years participants were engaged in a particular
approach ranged between zero and four. Notably, Title
I was a pull out program for the first three of the
four years included in this study. In the last year,
Title I became a schoolwide program (i.e., students
received Title I services in their regular classrooms).
Nonetheless, the Title I program provided participants
with math instruction for all four years.

The dependent (outcome) variables were dichotomous
with “O0" representing no test score growth and “1"
representing at least one point of test score growth
between the first and fourth grade CAT, and third and
fifth grade LEAP. One point was selected as the
threshold for improvement to account for the students
with high base scores and leSs room for improvement.

Most of the independent variables were also

14
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dichotomous either directly or through design sets.

For example, the number of years participants received
Title I services represented a continuous variable
(directly) grouped into three levels of dichotomous
variables (a design set): one year, two years, and
three years. The participant either fell into a
specific category (which was coded as a “1") or did not
(which was coded as a “0"). Table 2 provides a listing
of the specific coding for each variable.

Because the dependent variables in this analysis
involved non-continuous outcome measures, ordinary
least squares regressions (OLS) were not considered
appropriate statistical procedures (Aldrich & Nelson,
1984) . 1Instead, logistic regression was employed to
examine the relationship of specific variables to
outcome measures (i.e., test score improvement).

Two logistic regression models were developed by
the researchers--one for each dependent variable: CAT
Math and LEAP Math. Each model used a sequential
analysis, the stepping in of factors, to examine the
relationship of specific factors to math test score
improvement. The first steplincluded only individual

background variables. The second step added the school

15



Table 2

Variabl in
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Indicates age

Yes

Age Continuous
Gender 0 = Male 1 Compares females
1 = Female 1 to males
Retention “once” | 0 = No Compares
1

students who
were retained
once with
students who
were never
retained

Retention
“twice”

()
|

= No
= Yes

[
|

Compares

| students who

were retained
twice with
students who
were never
retained

Base Scores

Continuous

Indicates Grade
1 CAT and Grade
3 LEAP scores

School X

Compares School

0 = No

1 = Yes X with School Y
School 2 0 = No Compares School

1 = Yes Z with School Y.

( 1 ntinues)
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Thematic

= No Compares 3 years

Units/Teaching 1 = Yes with 1 year
(3 years)
Thematic 0 = No Compares 4 years
Units/Teaching 1 = Yes with 1 year
(4 years)
Multicultural 0 = No Compares 2 years
Education (2 1l = Yes {with 4 years
years)
Multicultural 0 = No Compares 3 years -
Education (3 1l = Yes with 4 years
years)
Tutoring (3 0 = No Compares 3 years
years) 1 = Yes {with 0 years
Tutoring (4 0 = No Compares 4 years
years) 1 = Yes with 0 years
Math 0 = No Compares 3 years
Manipulatives/ 1 = Yes with 4 years
Technology (3
years)
Title I (1 year) 0 = No Compares 1 year

1l = Yes with 0 years
Title I (2 0 = No Compares 2 years
years) 1l = Yes with 0 years
Title I (3 0 = No Compares 3 years
years) -1 = Yes {with 0 years
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environment variables. The third step added the
instructional approach variables.

The logic of each factor (individual background,
school, and instructional approaches) was examined
using two types of statistics. First, the changes in
the delta Ps (probability measures) and the
significance levels of each independent variable were
reviewed. Second, the changes in the model statistics,
particularly the log likelihood function (-2 Log L),
pseudo R?, and percent correctly predicted were
compared across versions. The delta Ps were calculated
using a formula recommended by Peterson (1984):

F(P) = exp (L;)/[1l+exp(L;)]-exp(Ly) /[1+exp (Ly) ]
where 1L, = 1n p/(l—p) (p = baseline probability, 1ln =
natural logarithm) and L, = L, + Beta.

The delta P statistics were used in two ways in
this investigation. First, for the dichotomous
variables, the delta P provided a measure of
probability on which a specific independent variable
was likely to change the dependent variable. Second,
for continuous variables, the delta P was interpreted
as meaning that a change in ﬁnit measure altered the

probability of the outcome by a specific percentage.

ERIC 18
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Besides the delta Ps, a pseudo R’ and other model
statistics such as the log likelihood function
(-2 Log L) and the percent correctly predicted were
applied to determine whether the model improved as
variables were stepped in. An increase in the pseudo
R’ from one series over the last was interpreted to
mean a reduction in unexplained error. Further, an
increase in the percent correctly predicted and a
decrease in the -2 LOQ L from one step to the next was
interpreted as meaning an improvement in the overall
predictability and fit of the model, respectively.

Findings

This longitudinal study investigated the
achievement test performance of non—transient students
in order to determine whether differences existed in
the test performances of three accelerated schools with
distinct contextual features. Logistical regression
was used to exploré the relationship of several
variables to the schools’ achievement test
performances. The variables were related to individual
background, the school environment, and the
instructional approaches uséd at the school. Table 3

presents descriptive statistics for the variables by

15



Table 3

Participant Demographics

19

Gender
Male
Female

Retention “Once”
Retention “Twice”

Base Test Scores
Cat Math Grade 1
LEAP Math Grade 3

38% 18%
62% 82%
22% %
36.0 62.0

361.0 364.0

——— ——

Thematic Units/Teaching

1l year 100% 0% 0%

3 year 0% 8% 91%

4 years % 92% 9%
Multicultural Education

2 years 0% 0% 82%

3 years 100% 8% 18%

4 years 0% 92% 0%

20
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Tutoring
0 Years S
3 years 100%
4 years 0%
Math Manipulatives/
Technology
3 years 100%
4 years 0%
Title I
0 years 12%
1 year %
2 years 14%
3 years 14%

9

0 O

o o oe

5

0

Q.
°

100%

=
[on 2 < B¢ ) WEe)

do 0P oP oP

100%
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°
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school. The statistics reveal the distinctiveness of
the schools, especially with the teaching approaches.

Two logistic regression models were developed by
the researchers to enhance the findings of the study.
The dependent wvariables (i.e., participants’ CAT and
LEAP test performances) for both models were coded as
dichotomous outcomes, with “0" = no improvement and
“1" = at least one point of improvement. One point was
selected as the threshold to allow for the pérticipants
with high base scores and smaller margins for
improvement.

Table 4 presents the population with test score
improvement broken down by the amount of improvement.
As the table reveals, of the participants who
experienced improvement,: less than 5% fell into the
“+1" point category and at least 80% fell into the “25"
category for both tests. Moreover, most of those with
lower base scores (representing the bottom half) fell
into the “>5" category, and most of those with higher
base scores (representing the top half) fell into the
“+14 to “+4" categories. This suggests that a one
point threshold for improvement rather than two or more

point threshold may have strengthened the design of the

22



Table 4

Population with Test Score Improvement Broken Down by

Amount of Tmprovement

CAT LEAP

Point Category Math Math
+1 4.0 4.0

+2 0.0 4.0

+3 4.0 4.0

+4 12.0 0.0

>5 80.0 88.0

23
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logistic regression model, allowing for a better
comparison between the growth of the participants with
high base scores and those with low base scores.

Like the dependent wvariables, most of the
independent variables were also coded as dichotomous
variables, with 1 = yes, and 0 = no. Of the individual
background yariébles, females were compared with males,
and students who were retained one or two years were
compared with students who were never retained. Age
and base test scores were continuous variables.

Due to the unbalanced number of participants
representing the schools (14 in School X, 37 in School
Y, and 11 in School Z), the logistic regression models
were designed to compare Schools X and Z with School Y.
Additionally, step three of the models (that included
the instructional variables) was designed to compare
each group of participants who received less than four
years of multicultural education and math
manipulatives/technology with the group of participants
who received four years.

To counteract redundancies in the design matrix,
the groups of participants Qho received three and four

years of thematic units/teaching and tutoring were

24
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compared with the group of participants who received
the fewest years. Finally, each group of participants
who received Title I services was compared with those
who did not receive such services.

Table 5 presents the results from the sequential
analysis for the CAT Math Model. 1In step one, which
examined the effect of the individual background factor
on improvement, three variables had a significant,
negative association with the dependent variable:
Female, two years of retention, and CAT 1 Math scores.

Being a female decreased the probability of
improvement by 28.3 percentage points (p<.10).

Students who were retained two years were 43.7 percent
less likely to improve than the students who were never
retained (p<.10). Students with higher ability (higher
base math scores) were 2.1 percent less likely to
improve their fourth grade math scores than students
with lower ability (lower base math scores) (P <.01).

In step two, when the school factor was added,
being a female and/or a student who was retained for
two years were no longer significant. However, age
became significant; older students were 35.8>percent

more likely to improve per year of age (P<.10). In

29
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Table 5
Logistic Analysi fT Score Tmprovement - CAT Math
Model

Factor/Variable Step 1 Step 2 Step 3

Delta P Delta P Delta P

ivi 1 Background

Age 0.290 0.358* 0.450~*
Female -0.283* -0.128 0.089
Retention
1 year -0.089 0.450 0.450
2 years -0.437+* 0.448 -0.286
CAT 1 Math Scores =0.021%** —-Q,022*** -0.047**
School Environment

School X -0.450 -0.448

School Z -0.152 0.450

Instructional Approaches
Thematic Units/Teaching

3 years -0.450

4 years 0.450
Multicultural Education

2 years 0.450

3 years 0.450
Tutoring

3 years -0.450

4 years 0.450
Math Manipulatives/Tech.

3 years -0.450~%
Title I

1l year 0.450

2 years -0.450

3 years 0.450
-2 Log L 45.240 35.434 17.581
Pseudo R® 0.300 0.452 0.728
% Correctly Predicted 76.60 80.85 91.49
Model Chi-Square 19.383 29.189 47.042
Goodness of Fit 43.427 40.982 15.447
* = 0.10 level of significance
** = 0.05 level of significance

***= 0.01 level of significance

26
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addition, the CAT 1 Math variable remained significant
and negative at the 0.01 level (p<.0l1), with virtually
no change in size. The changes in step two suggest an
interaction between gender or two years of retention,
and the school environment factor. Further, the
changes demonstrate a relationship between the
student’s age and his or her school.

When the instructional factor was added in step
three, age and base test scores remained significant.
Age resulted in a 45.0 percent increase in the
probability of improvement for each year of age
(p<.10), a change from step two of the model. For the
students who had higher math ability as measured by the
first grade CAT, the result was a 4.7 decrease in
probability of improvement (p<.05), also a change from
step two.

Only one variable related to instruction was
significant in step three. This involved students who
had three years of math manipulatives/technology.
These students were 45.0 percent less likely to improve
than the students who had four years of math
manipulatives/technology (pg;lO).

Table 6 presents the results of the sequential

analysis for the LEAP Math Model. 1In the first step,
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Table 6
Logistic Analysis of Test Score Improvement - LEAP Math
Model
Factor/Variable Step 1 Step 2 Step 3
Delta P Delta P Delta P
Individual Backaround
Age 0.087 0.217 0.292
Female : -0.055 -0.061 -0.004
Retention
1 year -0.174 -0.099 0.247
2 years -0.097 0.200 0.550
LEAP 3 Math Scores -0.022***x -0 ,029%*+Q,031***
School Environment
School X - -0.500*** -0.465
School Z -0.493*** 0.285
Instructional Approaches
Thematic Units/Teaching
3 years 0.550
4 years -0.549
Multicultural Education
2 years -0.471
3 years 0.550
Tutoring
3 years ~-0.550
4 years 0.550
Math Manipulatives/Tech.
3 years ~-0.544
Title I
1 year 0.048
2 years -0.469*
3 years ~-0.549
-2 Log L 68.347 52.487 46.896
Pseudo R? 0.143 0.342 0.412
% Correctly Predicted 65.52 75.86 79.31
Model Chi-Square 11.436 27.296 32.887
Goodness of Fit 56.847 60.106 50.449
* = 0.10 level of significance

**x%= (0,01 level of significance

28
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only the LEAP 3 Math scores were found to be
significant. Students who had higher ability, as
measured by the third grade LEAP, were 2.2 percent less
likely to improve their fifth grade math scores than
students with lower ability (p<.01l).

In the second step, the LEAP 3 Math variable
remained significant and negative. Students with
higher base scores were 3 percent less likely to
improve than students with lower base scores (p<.01l).
No other individual background variable was
significant.

However, both school variables were significant
at the 0.01 level (p<.0l). The students in School X
were 50 percent less likely to improve, and the
students in School Z were 49.3 less likely to improve,
than the students in Schéol Y.

In step three, the LEAP base scores continued to
be significant. An interesting change, however, was
that the school environment variables were no longer
significant. This step suggests an interaction between
the schools and the instructional approaches. Further,
this step demonstrates that.students who received two
years if Title I services were 47 percent less likely

to improve than students who never received Title I

23



services (p<.10).

29

With the inclusion of each factor in both models,

the -2 Log L decreased. Further, the pseudo R?

increased and the percent correctly predicted improve

d.

These statistics indicate that the stepping in of each

factor (individual background, school environment, and

instructional innovations) improves the fit and overa
predictability of the models.
Conclusion

Over the past decade, achievement testing has
assumed an increasingly prominent position in
educational reform (Schmoker 1996). Specifically,
since a Nation at Risk, educators have used test
results to plan and prove the quality of their
restructuring efforts (Hymes, 1991; Toch, 1991).

At present, gains or declines in score patterns
for aggregated units are mostly used as a standard by
which the public judges the academic success of their
schools (Murphy & Schiller, 1992). Although
disaggregated test score analysis is becoming more
prevalent, studies thus far primarily focus on
individual characteristics éuch as race and
socioeconomic class. This study extends the research

on longitudinal analysis of disaggregated data by

30
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investigating whether non-transience and specific
school variables such as instructional approaches
impact test performance.

Several interesting findings resulted from this
study. Perhaps the most striking finding across both
models was that higher ability students were invariably
less likely to improve than lower ability students
(that is, those students who scored at or below the
30" percentile on the first grade CAT, and at or below
350--the bottom third--on the third grade LEAP).

Table 7 provides further evidence of the benefits
of non-transient students engaged in a reform effort
(i.e., Accelerated Schools) by presenting the percent
of low ability students experiencing improvement. As
the table reveals, 70 percent of the low ability
students improved their CAT math scores by at least 10
percentile points. Similarly, 70% percent of the low
ability students improved their LEAP math scores by at
least 10 points. This finding is consistent with the
philosophy that academically disadvantaged students
stand the most to gain from restructuring efforts
focused on student learning.(Levin, 1987; Newﬁann and
Wehlage, 1995).

Another important finding focuses on the math

ERIC 31
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Table 7

Percent of Tow Ability Students Experiencing
Improvement

Points Improved CAT Math LEAP Math
>=5 . 85.7 ~ 80.0
>=10 70.5 70.0

Note. Low ability refers to those students who scored
at or below the 30th percentile on the first grade CAT
and at or below 350 on the third grade LEAP.
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manipulatives/technology approach. A longer engagement
in this approach was found to increase the probability
of improvement significantly on the CAT.

Additionally, the Title I approach and the school
environment factors were found to have a significant
impact on the LEAP. These findings do not suggest that
the other instructional approaches in this study were
not effective at improving test scores. Rather they
demonstrate that a one to two yeér differential in the
amount of exposure to the instructional approaches may
have a significant impact on improvement.

The findings associated with the school
environment factor in the LEAP Math Model contain
powerful messages for educators. First, schools have a
significant impact on criterion-referenced test
performance. That is, what goes on in the daily
operations of the school influences test scores. And
second, schools with distinct features may experience
significantly different test performances, as found in
this study. However, if the instructional approaches
are comparably innovative and similarly implemented,
the differences in their test performances become

insignificant. The fact that the school environment
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variébles were significant in step two of the LEAP
Model but were not significant in step three gives
support to this position and provides further evidence
that what goes on in the overall occurrences of the
school impacts test performance.

| This study fills a void in the current literature
concerning the effects of school restructuring on test
performance by focusing on the individual background of
non-transient students, their school environment, and
their engagement with certain instructional approaches.
Further, it suggests a need for reexamining district
and state policies that judge, rank, and compare
schools based on limited aggregated test data.

The models proposed in this study are both
practical and workable, and offer policymakers, school
officials, and faculty members insight on innovative
ways of measuring school progress.

They also allow schools to determine whether, and
under what conditions, school environment and
instructional variables have an impact on test
performance. This innovative orientation of measuring
schoollprogress can provide.a c;ucial missing link for

helping schools, especially those engaged in a
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restructuring effort,

learn more about themselves.
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