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Introduction

Rodriguez-Brown, et. a .

Bilingual education is enjoying its first decade of prominence in the
United States. In 1963, Dade County in Florida started a public school
Spanish-English bilingual program for Cuban Americans and Anglos. In 1967,

the Bilingual Education Act was added to the Elementary and Secondary Educa-
tion Act of 1965. Federally-funded Title VII bilingual education programs
began in 1968. More recently, states have passed legislation to fund bilin-
gual programs (Swanson, 1974; U.S. Commission on Civil Rights, 1975).

At a time when the implementation of bilingual programs has reached such
a peak, the evaluation of programs has lagged far behind. Despite millions
spent on the development of programs, the United States experience to date
has yielded few meaningful insights into various aspects of program design
(Troike, 1974; U.S. Commission on Civil Rights, 1975; Ramirez et al., 197,c)
Reasons for this lack of hard data include the following:

(1) It is hard, if not impossible, to obtain meaningful research
results from pilot programs that are constantly undergoing
modification, presumably for the better. Even if summative
results are obtained, the researcher is hard put to give a
label to a particular treatment, since it is in such a state
of flux.

(2) There has been such a pressing need for formative evaluation
of project-oriented goals, specifically behavioral objectives
contained in the curriculum, that no time has remained far
evaluating other things.

(3) Until recently there have not been adecuate assessment instruments
particularly bilingual ones, and even now much test development and
norming are called for.

(4) Political threats to bilingual schooling have almost forced evalua-
tion reports to be public relations documents.

(5) Evaluators have tended to be persons unfamiliar with particular needs
and characteristics of bilingual education.

The "fledgling progam" reason should no longer apply, since bilingual
projects nationwide now have more stability, as a result of a gradually
growing accumulation of experience, methods, and material. But if bilingual
education is to continue to advance, better and more meaningful evaluation is
necessary.

With respect to project-centered instructional objectives, more than
ever before there is a need to entertain the larcer cuestions as well.
Tucker and d'Anglejan (1971) question whether "self centered" project goals
such as meeting specific teaching objectives, are valid criteria for evalua-
ting the success cr failure of a program (e.g., 75% of the children can
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answer 90% of the questions in a certain section of a book). Whether or
not such criteria are valid, there is more to formative evaluation, such
as investigation of the following areas (adapted from Saville and Troike,
1971):

(1) The teaching techniques that prove most successful in different
situations (grouping, seauencing and pacing of materials, and
correction procedures).

(2) The effect of program design (e.g., partial or full bilingual
schooling using a concurrent, dual language, or alternate days
approach to instruction).

(3) The effect of teacher training and patterns of staff utilization.

The lack of adequate instruments is still a problem, though not as
severe as 7 years ago when federally-funded program evaluations were
initiated. Yet evaluation must proceed even if the most appropriate instru-
ment is not available. Recently even some widely used standardized instruments,
such as the Peabody Picture Vocabulary Test and the Cooperative Primary Test of
Reading, have been subject to criticism (Cicourel et al., 1974). We seem to be
entering an era in which ethnomethodological scrutiny of tests and of individual
test items will be common practice.

Finally, it would appear that bilingual schooling is here to stay, at
least for the foreseeable future. Thus, evaluation reports should reflect
.more than a morass of tabular data and a scattering of carefully selected
.and tentatively-or even ambiguously-worded findings. Instead, the findings
should reflect strengths as well as v;aeknesses, and even more important, should
be designed so as to provide feedback to aid in the ongoing improvement of pro-
gram practices. It is regretable that the tendency to avoid measures which
might produce negative results has all but precluded the possibility of learning
from project deficiencies (Berman and McLaughlin, 1974).

Given the current developments in the field of research, there appear to be
few obstacles to conducting sound, rigorous evaluation of bilingual programs.
Such evaluation would reflect the following elements:

(1) Careful collection of meaningful baseline data from selected
subjects.

(2) The identification and development of instruments to measure
key variables.

(3) The identification of treatment characteristics.

k4) The establishment of longitudinality.

(5) The interpretation of results in implementable terms that are
meaningful to teachers, policy makers, and researchers.
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Whereas the research literautre on bilincual schooling is generally
lacking rigorious longitudinal evaluations, several such investigations
have been conducted in Redwood City (Cohen, 1975) in Culver City (Cohen, 1974),
and in Montreal (Bruck et at., 1975).
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Rationale

The purpose of this paper is to present some considerations when
developing a longitudinal design for the evaluation of bilingual programs.

According to Goulet (1975), the longitudinal design method requires
the testing of samples with the same birth date or alternate samples who
are at the same grade level at different times. This design is useful for
titween-subjects and within-subj,4ct (i.e., repeated measurements) testing
procedures. The requirement of longitudinality is met when the subjects,
at the same grade level, are tested at two or more ooints in time. This
design could be called a within-subject one.

We offer six specific motivations for employing a longitudinal design.

These are:

1. Students are usually enroli a bilingual program for more
than one year.

2. The effects of these programs become evident over a longer
period cf time than one year.

3. A longitudinal design may permit the evaluation of program
development.

4. The bilingual students individually and as cohorts can be used
as a comparison group.

5. The data necessary for a longitudinal analysis are usually
collected by repeated one-shot designs and only some careful
forethought and data management are required to implement a
longitudinal model.

6. The wealth of information available in the data collected according
to a longitudinal design, answer many of the reoccuring questions
relating to progress in pedagogy.

If we were to use a cross-sectional design, where samples of different
ages are tested at the same point in time, we may be required to assume that
the effects of schooling for children in comparable grades are the same
irrespective of the year in which the children are enrolled. In such a chang-
ing world as the one we live in today, there exists a lot of danger in making
this assumption.

With respect to the one-shot design, often used by school districts to
report their gains, success, etc., in a year, we feel that this design does
not give enough information about the process of bilingual schooling. A
design of this type will tell us about the product of one year of schooling,
but very little about the process.
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It is expected that a longitudinal evaluation design will give us more
detailed information about the process and the effect and in a long term the
product of bilingual schooling. A longitudinal study may show some develop-
mental trends followed by children under the bilingual education treatment
which differ or compare with those of childien attending regular classrooms.
By following the same subjects through the years, it is possible to control
more for treatment and general school experiences which may affect children.

In the case of longitudinal design, we will get information as to student
gains and achievements each year. At the same time, we are able to find out
more about the process of bilingual schooling by cornering thr: data for the
years the child attended the program. We can use the student as his own con-
trol and find his achievement, cognitive, etc., gain each year and we can
make comparisons within the group and even at the cross-sectional level, if
necessary.

The implementation of a longitudinal design requires a lot of planning,
since it is a long-range process. First considerations should be taken about
treatment and control groups. The problem of attrition should be taken into
account when deciding the size of the two groups. Economical considerations
are important, handling of the data and maintaining a data base become an
extra expenditure. A longitudinal design will require the collection and
storing of much ethnographic data then required in a one year study. It is
important to control and know details about extra factors which could
influence schooling in one way or another.

Before considering the possible designs which can be used, a word regard-
ing our philosophy of evaluation is in order. The definition of evaluation is
,disputable and has been attended by a multitude of experts over the years. The
definition employed in this paper is that program evaluation is the assessemnt
of the program's worth. This, of course, implies a relative source of continuous
debate. However, one must acknowledge some standard, whether it be a comparison
group, national norms, or individual stu& histories. If a program does not
incorporate such a standard in its objectI.Js at least implicitly, the program's
objectives must be judged inadequate. Thus the design presented does include a
comnarison group.

The Design

The advantage of a longitudinal model, in addition to permitting the assess-
ment of program outcomes that may occur in the future, is that the program's
impact may be seen as a discontinuity in the students achievement history.
Although marked progress in student achievement relative to his history is not
proof of the program's impact, occurrence of such progress in a large proportion
of the program's students would be welcomed.

The particular evaluation model (anulysis) that should be adopted is highly
dependent on the existence and equivalence of a comparison group. Horst (1975)
has proposed five models based on comparison group equivalence. These arc:

posttest comparison with matched groups

covariance analysis

7
5



special regression analysis

general regression analysis

norm-referenced

Horst (1975) persents these models and their strengths and weaknesses and
mfers to much of Campbell's work (1974, 1970, 1966). However, some comments
regarding longitudinal and biliagual aspects are in order.

The norm-referenced model is not readily applicable to bilingual programs,
because many of the measures used in these programs have not been normed. Also,
objectives of bilingual programs. Thus, the norm-referenced model is not fre-
quently applicable. This necessitates the use of a comparison group.

Goulet (1975) presents a nice figure to illustrate the difference between
cross sectional, longitudinal and time lag models. As seen in Figure 1, C
represents a cohort which could be students with the same birth date, or
students who started the program in the same year. A represents the age of the
group or the number of years in the program. T, of course, represents different
times. Note that if measures are made for every cell in this matrix, a number
of refleliive comparison groups can be isolated. For instance, in the longitudinal
vector eLch group can be compared against itself at different times. Along the
time-lag vector, each cohort can be compared against another who has had the
same treatment exposure but over a different time period. Along the cross sectional
vector, cohorts can be compared agaiftst each other for different treatment expo-
sure but at the same time.

It is quite obvious that each of these comparisons are confounded in different
ways. However, the cohort effects may be insignificant or partialed out to per-
mit estimates of the trend effects of bilingual program from the time-lag compari-
sons. These trends will provide answers to the question "is the bilingual program
improving over time or not?" However, the question, "is this program better than
others?", still remains. This question again brings us back to the comparison
problem.

Model 1, the posttest comparison with matched groups, is preferred from the
evaluative standpoint. The children are paired in terms of pretest measures and
random assignment of one member of each pair is assigned to the treatment group.
The most evident practi al drawback of this model is the random assignments pro-
cess. Many administrators of i.pecial programs contend that the "neediest" stu-
dents must receive the special instruction. This fact better than the existing
ones, why aren't all students receiving this program? If it is a matter of-
money only, funds used for an evaluation of a proven program should be placed
into the program operation coffers so that at least a few more students can
enjoy the benefits of the special program.

More often than not, bilingual programs are experiments that may or may
not enhance student achievement. A philosophy that all educational programs
offered are the best they can be given various contextual constraints and
pedagogical knowledge is requried. New programs including bilingual are
experiments and random assignment of students to programs in no way violates
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the rights of the neediest child to his equal educational opportunity.
With these arguments, randotization is justifiable and where possible matched
groups are urged.

Where matching is unfeasible or impossible, the analysis o covariance
model is appropriate. Again, random assignment is assumed and parallelism of
regression lines between groups should be tested. Where departures from
parallelism exist, analysis of covariance tends to underadjust the comparison
group posttest results.

Whore randomization is ruled out as a method for assigning students to
groups, two special regression models, the Regression Projection Model
(TaIlmadge and Horst 1974) and the Regression Discontinuity Model (Campbell
and Stanley 1963) are offered. These are aptly °resented in (Horst 1975)
and are only recommended when restrictions are placed on randomization.

Too many times evaluation of programs are recuested after they have been
implemented. In these instances there may be little hope that methodological
development of a comparison group was undertaken. In these situations the general
regression model is the only feasible approach. This model is the most flexible
but tends to underadjust, particularly when pretest and posttest correlation is
low. However, this type of error results in conservative inferences concerning
program effects. This model is often used in retrospective studies when no
methodological assignment was employed.

Superimposing a time series framework on these models permits comparisons
of the time effects of progrmas. Programs can be compared regarding their
longitudinal or trend effects, their robustness to varying cohorts over time,
and their relative maturation.

The recommended longitudinal design is not longitudinal in the sense of
Goulet (1975), but is rather the composite design of Figure 1 superimposed
on Model 1, the posttest comparison model for matched groups. Superimposing
Figure 1 on the other models is decreasingly less desirable. (The use of
Model 4, the general regression model, is defined as a retrospective design).
The above approach may seem somewhat grandiose, requiring a good deal of data
over a period of years. This however, is not the case. These data are usually
collected each year and the application of this approach just requires some
thought and careful management of data collected over time. Such management is
the crux of successful evaluation.

Data Dilemmas

Conducting longitudinal bilingual evaluations reauire one to contend with
a number of dilemmas. Some of these dilemmas are unique to bilingual programs
while others are common to educational programs and change measures in general.
The dilemmas that will be considered are:

variable selection

validity

collection
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management

attrition and missing data

comparability

analysis

The variables selected for measurement are determined by two primary considera-
tions. These are:

What are the goals or objectives of the school
district or educat!onal organization?

What controls are needed to urovide meaningful
comparisons among programs?

From answers to the latter question, the set of independent variables can be
developed. With this idea in mind we have defined a series of independent
variables that we feel are relevant to a longitudinal study of bilingual
schooling. These variables are loosely defined and only attempt to touch on
factors that should be considered for an evaluation design. The importance of
each factor as a source of variation that must be controlled, must be made in
light of the specific evaluation settings.

We have divided these variables into three groups or categories.

I. Contextual Variables

Student Variables

Treatment Variables

A list of these variables under each category is given below.

I. Contextual Variables

A. School district characteristics

1. size
2. resources
3. ethnic composition
4. degree of integration
5. SES composition

B. Community characteristics

1. density
2. SES composition
3. degree of integration
4. occupational make-up
5. political involvement inclt:ding involvement in school district
6. educational attitudes

11
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C. Parent characterist4cs

1. schooling
2. occupation
3. ethnicity
4. attitudes
5. involvement
6. SES status
7. dominant language
8. children-home life

II. Student Variables

A. Physical characteristics

1. sex
2. size
3. health (physical handicaps)
4. age

B. Education

1. level of schooling
2. years of schooling
3. schooling characteristics

a. grades (marks)
b. continuity
c. special program (other bilingual programs)

4. attitude toward school and education
5. dominant language

a. reading
11. speaking
c. listening

6. achievement

a. home language context
b. English context

C. Peer relations

D. Language association

1. years in U.S.
2. age of first association with English
3. duration and time history with association
4. intensity of association

III. Treatment Variables

A. Setting

1. school characteristics
2. classroom characteristics
3. other programs employed 12



B. Program characteristics

1. size
2. staffing characteristics
3. personnel relations
4. selection criteria
5. curriculum

a. design
b. organization
c. role of culture

6. materials
7. language usage

a. allocation to subjects
b. amount
c. method
d. peer usage
e. student teacher usage

Az one can see the list of independent variables is lengthy to begin with and
this list is by no means complete. Because of the large number of potential,
independent variables, the advantage of random assignment of students to groups
becomes apparent. When Model 1 is employed only treatment variables need to
be considered. Of course pretest measurement must also be used as a matching
criterion.

The answers to the question concerning the goals and objectives of the
program should define the dependent variables to be measures. In our considera-
tion of dependent variables, re will try to cover general areas of concern. As
we mentioned at the beginning of this paper, there are not many good tests avail-
able for the measurement of common bilingual objectives. We feel that any test
chosen should measure the objectives of the program and should not be used only
because of its availability. This may mean the development of tests specifically
for a given bilingual program.

Some usual measures that reflect bilingual objectives are:

I. Achievement

A. Reading

1. home language
2. English

B. Academic and cognitive ability

1. in home language
2. in English

C. Math

D. Science

E. Social Studies
13
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F. Language ability

1. listenting
2. reading
3. writing
4. speaking

II. Language Dominance and Parity

III. Affective Development

A. Self-esteem

B. Self-concept

C. Attitudes

One of the most prominent dilemmas in evaluation is the validity of
measures on the independent and dependent variables. Some considerations in
this area are:

1. The measures should at least be reliable.

2. When normed scores are used the norming group should have similar
characteristics to the children being measure (i.e., language,
culture, social economic status, etc.), and measurement should be
made on the treatment groups at the same time during the school year
that the norm group was tested.

3. If the instruments have parallel forms in English and a second
language, the forms should have been adapted and not just translated.

4. The language use to obtain measures should only include the language
the children use at their development level.

5. The measures should be culturally sensitive.

6. Administration and scoring should be straightforward and objective.

Some unique problems of validity occur when pretest and posttest differences or
more complex measures of change are used. These problems are aptly described
by Bereiter, Webster, and Lord (1963). Namely, these problems include the
regression effect paradox, the reliability of estimated change, the effect of
change on group heterogeneity, spurious correlation between change and some
other variable. Most of these problems arise from measurement error on dependent
variables. Fly computing change, these measurement errors confound the effects
of treatment and contextual variables. Model 1 or 2 recommended for use in the
longitudinal design do not encounter these 'models cannot be employed, care should
be made in interpreting evaluation results and references cited in this paper
should be reviewed. Encouraging results cited by Richards 11975) demonstrated
through simulation that, all estimates involving pretest posttest differences
measure school impact with reasonable accuracy. It is improtant to measure
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change over the entire course of learning, however, and not just over the
later stages of learning. The correlations between change scores and other
school characteristics reflect with reasonable accuracy, the relationships
between those characteristics and impact but consequently will be large only
when the underlying relationships are substantial. Simple gain scores measure
the true situation about as accurately as other change estimates, are easier
to compute, and probably are more meaningful to non-researchers.

In this study, students were assigned to schools both randomly and non-randomly.

Another asse:lt on validity of longitudinal studies occurs by the mere
fact that the time period over which measures are made is greater than in one-
shot design. Thus, changes can occur in the time-dependent contextual variables.
For this reason, these variables should be measured on more than one occasion
along with the dependent measures. Ideally, such measures should be made con-

currently.

One of the most straightforward tasks of longitudinal evaluation is data
collection and management. Yet, this task is usually the one that requires
the most effort and is usually poorly done, resulting in invalid evaluation.
Competency of data gatherers and their managers is mandatory. Some considerations

in collecting and managing the data are:

1. Data should be maintained on a ter student basis.

2. All students should be given one and only one unique identifica-
tion number and this should be recorded on all information collected.

3. A computerized data base should be developed where possible to
organize and maintain the data.

4. Sorting of students by informative identification numbers can
provide an easy to use directory.

5. Meaningful identification numbers can be produced by using indicators
of student characteristics such as the school, program, and section he

is enrolled in, his birth year, year he entered the program, and grade

h entered the program, etc.

6. Computer routines for validity checking shoulu be incorporated into

the data management system.

7. Simple edit, sorting, and merging routines should be set up for produc-

tion use.

8. All data collection and management activities should be the responsi-

bility of one person. This will avoid confusion and misinformation
that normally occur when many data gathering activities are undertaken.

9. Many of the data management duties recuire the technical expertise

of a good computer services staff which has some knowledge of

statistical software that may be applied for evaluation.
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Longitudinal designs are more susceptible to missing data problems through
attrition and other reasons. All efforts should be made to avoid missing data.
Where such problems do occur, there is very little elegant recourse. Some
possible compensating steps which are not without bias are:

Exclude records that have missing data.

Estimate missing data from regression equations
developed from available data. (In this case, the
95% confidence intervals could be use rather than
the point estimates and appropriate maximum likeli-
hood regression techniques could be applied to handle
the mixed data forms, that is point and interval values.

Scale down the evaluation to include only that set of
variables for which !=mplete data are available.

As stated each of these approaches are biased. The degree to which they can
be applied depend on the data at hand.

Another primary dilemma of longitudinal evaluation and specifically
bilingual evaluation is the comparability of measurement instruments over time.
Tests in bilingual education that are related over various educational levels
are scarce. These tests are usually not normed and thus one level is not related
to others. The concept of grade equivalents has not been applied to bilingual
measures. Thus measures of student progress over time may have to be developed
before meaningful trend analysis can be performed. This is a major
problem since a great deal of time, effort, and expertise must be employed to
develop tests that meas7e the same concepts at various levels. The authors
have no good suggestiaL, handling this problem other than to start from
scratch. The selection location and scale must be done carefully so that
treatment effects are not masked over time. Thus local standarization should
be done on the pooled measures across which comparisons are to be made.

The last consideration is that of analysis. Since the longitudinal model
offered here is that of repeated measures, univariate analysis may not be
appropriate and multivariate analysis may be necessary (Book 1963). Thus, the
covariance matrix of student x time must be examined before appropriate analysis
is selected. Methods for selecting the appropriate analysis and its subsequent
application are aptly explained by Bock (1963, 1968, 1975). Computer software
such as Jeremy Finn's Multivariance package should be sufficient to handle
such designs.

Conclusion

This paper has attempted to touch upon many of the considerations one
must take when planning a longitudinal bilingual evaluation. In doing so,
it has attempted to cite some useful references which may explicate possible
dilemmas. The authors expect to elaborate on the considerations in book or
monograph form in the near future.
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