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The long-term effects on high
school seniors of learning to read

in kindergarten

hen to begin teaching children to read is an
educational policy issue of continuing pub-
lic interest and controversy. Recent research
suggests that the quality and timing of early
reading instruction may considerably improve the read-
ing ability and schooling achievement of children in the
early elementary grades (Beck, 1973; Burton & Jones,
1982; Chall, 1983; Gersten & George, 1990; Mason, 1984).
However, such research has not addressed the major crit-
icism of this practice: that, over the long term, it will
have a serious negative impact on the reading skills and
attitudes of students (Morpheit & Washbume, 1931).

" The lack of solid empirical data to confirm or refute
this argument has resulted in educational policies and
practices that vary widely among countries, states/
provinces, and districts, and even within school districts.
In the United States, for example, most children begin
their initial reading instruction in first grade, while a few
begin in kindergarten (Bennett, 1986). Still others are re-
ported to receive it as early as preschool (Beck, 1986).

These differences can be traced to various sources,
but state/province, district, and school policies are clear-
ly influential. States and provinces specify the legal age
at which children are allowed to enter public school;
districts and schools have various policies regarding re-
tention or placement of kindergarten-age children in “de-
velopmental” or “transitional” classes. In addition, and
not insignificantly, parents also contribute to the begin-
ning reading process, such as by attempting to teach
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reading, by selecting a preschool program, and by
choosing when to enroll their children in kindergarten,
since parents often have the option of delaying, but not
accelerating, the start of formal schooling. All these deci-
sions can and do determine when a child begins to re-
ceive reading instruction. (See Hall, 1963; Siegel &
Hanson, 1991; and Wolf & Kessler, 1987, for a further
discussion of these factors.)

The result of these differences is that some children
begin receiving reading instruction as early as age 4,
while others are as old as 8 years before such instruction
begins. This difference in when children begin receiving
reading instruction is the fundamental issue addressed by
this study. The essential research question is, “Do differ-
ences in the age at which children begin receiving formal
reading instruction have any measurable impact on their
subsequent schooling experiences, reading achievement,
attitudes, and literacy levels as young adults?”

The information for this inquiry was gathered in a
U.S. national follow-up study (N = 3,959) of high school
seniors, supported by a grant from the U.S. Department
of Education (Hanson, 1984). Some of these seniors were
enrolled in kindergarten in 1973 and attended specific el-
ementary schools that provided formal reading instruction
in kindergarten. The study compares the subsequent
reading and school-related experiences of these students,
from kindergarten through their senior year in high
school, with those of students from the same districts
who did not receive the kindergarten reading instruction.



Learning to read in kindergarten

911

Research and development of the Beginning
Reading Program

The Southwest Regional Laboratory (SWRL) is one
of a number of regional educational laboratories created
in the 1960s as part of the U.S. “Great Society” legisla-
tion. At the outset, a major goal of SWRL was to provide
a new generation of research-based educational pro-
grams for use by schools using advanced research and
development (R&D) procedures (see, e.g., Baker &
Schutz, 1971; Schutz, 1970).

The first specific program SWRL set out to produce
was a beginning reading program for use in kinder-
garten. This effort led to the development of a program
eventually referred to as the Beginning Reading Program
(BRP) which is the basis for the research reported here.
(It is referred to by the full name, the acronym “BRP,” or
simply “the Program”).

Beyond the fact that it was a formal reading pro-
gram designed for kindergarten children, the BRP repre-
sented a major departure from existing programs in a
number of ways. Although the development of this pro-
gram began rather modestly, it came to be a focus of ex-
tensive work by SWRL staff for more than 15 years.
Indeed, it became the means by which SWRL defined
and operationalized a philosophy and approach to edu-
cational research and development that became known
as “programmatic R&D.” (See Schutz, 1970, for a full dis-
cussion of this approach.)

Consistent with that approach, the spec1ﬁc goal of
the BRP project was to develop a state-of-the-art begin-
ning reading program that could teach all children in
kindergarten to read without major alterations to the
existing kindergarten classroom structure (Hanson &
Schutz, 1975). Although this goal was clearly accom-
plished, as verified by many of the nationwide studies
eventually conducted on it (Hanson & Schutz, 1975,
1976, 1978, 1986), the R&D effort required to design, de-
velop, and field test the Program was, and still remains,
unprecedented (e.g., Durkin, 1990).

This extensive R&D effort focused on four specific
areas consistent with the programmatic R&D strategy de-
veloped by Schutz (1970). In the case of the BRP, this
R&D effort occurred in four ordered, but overlapping,
phases:

1. Identification of the program content parameters and
instructional requirements.

The research in the first phase was conducted pri-
marily by reading specialists and linguists and was initiat-
ed at the onset of the Program’s development, in the
middle 1960s. Both analytical and empirical research was
carried out on many aspects of beginning reading, such
as investigating the specific words and elements to be

taught, the optimum lexical pace and order of presenta-
tion for a beginning reading program, and the size of the
type that was most comfortable for young children to
read (e.g., Hanson & Ross, 1973). The most well-known
individual among the many specialists involved in this
work was Frank Smith (1967, 1969a, 1969b); however,
many others contributed to this effort (e.g., Follettie, 1971;
Koehler, 1971, 1972; Lott, 1969; Smith, Lott, & Cronnell,
1969; Sullivan, 1973). One hallmark of this collective ef-
fort to design and define the BRP was that no single phi-
losophy or approach was dominant. Thus, the focus of
this work was kept on developing children’s reading
skills, defined as the ability to read and understand sim-
ple stories in the most direct and efficient manner.

2. Research and development on the optimum strategies
Jor teaching beginning reading skills.

During the second phase, using the design specifi-
cations provided, a development staff—composed pri-
marily of educational psychologists—worked with artists,
story writers, and others to create prototype lessons and
units and, eventually, a prototype program (Niedermeyer,
1972; Niedermeyer & Fischer, 1971; Quellmalz, 1973;
Sullivan, 1968, 1973). Once again, various types of re-
search were involved and ranged from single lesson try-
outs (at SWRL) to field tests of units in actual school
settings, either conducted by SWRL staff or with trained
SWRL observers present (Hylton & Quellmalz, 1970). This
research also included studies of other components de-
signed to help supplement regular classroom instruction
through the use of parents and tutors (e.g., Hanson,
Kaplan, & Yaman, 1971; Niedermeyer & Ellis, 1970;
Sullivan & Labeaune, 1971).

3. Research on the necessary installation requirements for
effective functioning of the program in actual school
settings.

The research in the third phase included the devel-
opment of training and installation materials and a dis-
trict/state evaluation/information system. These compo-
nents were designed to (a) train teachers to use the
Program, (b) provide ongoing data on the implementa-
tion process, and (c) obtain measures of the direct ef-
fects on students from using the Program. This work
began in the late 1960s with the full-year tryouts of the
Program (at that time called the First Year Communica-
tion Skills Program). Between 1968 and 1971, full-year
tryouts of the Program were conducted each vyear in 10
to 20 districts in southern California (e.g., Hanson &
Berger, 1971; Hanson & Resta, 1970; Hanson & Ross,
1973; Resta & Niedermeyer, 1970). The work included
extensive data gathering, training of the schools’ kinder-
garten staff, and formal and informal observations and
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testing of kindergarten children using a variety of instru-
ments (Hanson, McMorris, & Bailey, 1986; Niedermeyer,
1971; Niedermeyer & Giguere, 1972).

4. Quality assurance evaluations during the national
implementation of the Program.

The previously mentioned R&D resulted in a simple,
efficient, and effective product that could be readily im-
plemented in virtually any kindergarten classroom and
was now referred to as the SWRL/Ginn Beginning
Reading Program (SWRL, 1972). In 1971 the Program was
designated as an exemplary educational product and was
therefore deemed eligible to be purchased by schools us-
ing Title III funds. (Title Il was a U.S. government pro-
gram that provided funds to states to purchase, use, and
evaluate designated new programs.) This offer applied to
17 designated states as well as Guam and the Virgin
Islands. By separate contractual agreement, SWRL staff
provided the training of district staff at regional meetings.
Also, SWRL staff were contacted as part of the Title III
evaluation requirement to gather and compile information
on the implementation and effects of the Program and to
provide reports to various audiences. These audiences in-
cluded federal officials, district and school staff, and class-
room teachers. This work led to a series of “schooling ef-
fects” studies that described the findings from this national
effort (Hanson & Schutz, 1975, 1976, 1978, 1986).

>

Description of the BRP resources

The final version of the Program embodied the
carefully researched design and content specifications
mentioned previously that sought to provide optimal
sequencing and presentation of the critical sounds and
words needed to gain initial competence in reading
(e.g., Adams, 1990). Children were introduced to a basic
sight vocabulary and decoding skills that allowed them
to begin reading short stories after only the first week of
instruction.

These beginning reading skills were introduced and
taught using specially developed materials and develop-
mentally appropriate instructional procedures. These pro-
cedures involved using group flashcard lessons, playing
simple games, and reading from a set of 52 special story
booklets. The story booklets, which were the central fo-
cus of instruction, consisted of illustrated stories about a
series of animal characters that capitalized on the chil-
dren’s natural affinity for animation. The children read
them aloud and, to allow for additional practice and to
increase parental involvement, each child was provided
with the full set of these consumable booklets to take
home. At the back of the booklets were discussion ques-
tions about the story characters and plot, which were

used by the teacher or parent to verify the child’s under-
standing and encourage discussion.

Teacher training workshops, using carefully devel-
oped audiovisual components followed by discussion
sessions, were carried out in each district before imple-
menting the Program. The general goal of this teacher
training was to familiarize teachers with the Program’s
content and instructional methods in order to allow mas-
tery of the beginning reading skills by all students. These
workshops placed great emphasis on the importance of
encouraging each child to participate as he or she be-
came ready. Teachers were told to positively acknowl-
edge every effort on the part of a child—including non-
responses. With the focus on responses from each child
and the division of the Program into 10 units (each fol-
lowed by a brief skills assessment), teachers had the
means to confirm that each child had learned each skill
and concept. For children having difficulties, additional
individual instruction was recommended and special ma-
terials provided.

The BRP was widely disseminated during the early
1970s using Title III monies. Elementary schools repre-
senting about 15% of U.S. kindergarten pupils adopted it
in both the 1972-73 and 1973-74 school years. During

" the 1973-74 school year, more than 2,000 elementary

schools in 400 school districts across the United States
implemented it in their kindergarten classes for teaching
their students to read. These included both public and
private school systems, most of which served large num-
bers of disadvantaged students (Hanson & Schutz, 1975,
1976, 1978). The BRP was extremely well received and,
even though Title III funding ended in 1974, many dis-
tricts continued to use the Program and the accompany-
ing testing and information system for years afterward
(Hanson, Lehman, & Bailey, 1981).

During the national implementation of the
Program, both the implementation and direct effects of
the BRP were documented through data provided by the
unique evaluation and monitoring system embodied in
the Program (Doherty & Hanson, 1974; Hanson, 1979;
Hanson & Bailey, 1971; Hanson & Berger, 1971). The
simple, criterion-referenced assessments administered
upon completion of each unit provided detailed mea-
sures of the reading ability of every kindergarten class,
school, and district that participated in the Program in
each of the Title III years. These same tests also provid-
ed explicit information to the teachers on the reading
progress of each of their students.

A series of SWRL technical reports documented the
reading skills acquired by the children who used the
BRP (e.g., Hanson, Lehman, & Bailey, 1981; Hanson &
Schutz, 1975, 1976). These national reports clearly indi-
cated that the children’s reading ability was directly
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linked to the Program implementation practices em-
ployed by teachers and schools. That is, factors such as
the date instruction began and the time the teacher spent
each week using the Program predicted the number of
units completed by the students (Hanson, Lehman, &
Bailey, 1981; Hanson & Schutz, 1978). Thus, although
there were wide differences in the number of BRP units
completed within each classroom, both within and
across districts, the data clearly showed that these differ-
ences were due to decisions made by school personnel
regarding the time and effort devoted to teaching the
Program rather than to either the biosocial (e.g., ethnic
background, gender, or social class) or behavioral (e.g.,
entering language skills) characteristics of the kinder-
garten students and classes.

For example, about 25 weeks were required, on
average, to complete all 10 units of the BRP; however,
although some schools and teachers used it for the full
25 weeks and completed the entire 10 units, others opt-
ed to spend fewer weeks and provide less instruction.
Thus, although all the children who participated in the
Program acquired some reading skills, the differences
in the’instructional time spent led to differences in the
number of BRP units completed by students at the class
and school levels. This resulted in substantial differences
between classes and schools in the reading abilities of
their students at the end of their kindergarten year (see
Hanson & Schutz, 1978). :

Because the progress made by each class, school,
and district that participated in the BRP was carefully
documented in the series of national evaluation studies
mentioned earlier, a large, descriptive database was
compiled. Collectively, these BRP studies involved data
from more than one-half million kindergarten students
from 500 school districts across the United States over 10
years (1969-79). The accessibility of this extensive data-
base made it possible to identify the BRP schools and
conduct a follow-up study 12 years later.

Prior research on early reading

The original series of BRP studies of the 1970s and
1980s had clearly demonstrated that teaching children to
read in kindergarten could be readily accomplished with
a modest expenditure of resources and minimum alter-
ations to the regular kindergarten curriculum. Rinder-
garten children from virtually all backgrounds and school
contexts became proficient beginning readers when only
20 to 30 minutes of daily instructional time was devoted
to the teaching of reading in the context of an otherwise
standard kindergarten environment. In essence, this re-
search refuted the traditional notion that pupils from
at-risk (disadvantaged and minority) backgrounds are not

ready to read upon entering kindergarten. The only dif-
ferences observed in their rate of progress in learning to
read, as compared to their more advantaged peers, was a
slight increase in the instructional time required to com-
plete the first several units of the Program.

These findings were not based on a single study;
rather, they were extensively replicated in schools and
districts from all over the United States across a number of
school years (Hanson, Lehman, & Bailey, 1981). Further,
they were also replicated with different kindergarten read-
ing readiness programs in a special program-fair evalua-
tion study (Hanson, Schutz, & Bailey, 1977).

Although these findings, as well as the reactions of
parents, teachers, and administrators, were all supportive
of teaching reading in kindergarten, they still did not an-
swer the most serious criticism of teaching children to
read early: early reading will have detrimental long-term
effects on children’s reading achievement, interests, and
general attitude toward school. That proposition is sup-
ported in theory by developmental psychologists such as
Gesell and Piaget (e.g., Ames, 1950; Gesell, 1954; lig &
Ames, 1964; Inhelder, 1962), as well as many of the cur-
rent early childhood curriculum professionals (e.g.,
Durkin, 1987a; Kuczen, 1987; Willis, 1993). However, it
was first popularized in the 1930s by Carlton Washburne,
a prominent leader of the progressive education move-
ment. Washburne was involved in several influential
studies that provided the only empirical support for this
notion (i.e., Morphett & Washburme, 1931; Washburne,
1936). Most notable is the Morphett and Washburne
(1931) study, which concluded that teachers could de-
crease the chance of reading failure by postponing read-
ing instruction for students until they reached a mental
age of 6 years (about the middle of first grade). Mental
age was measured using standard IQ tests, which were
gaining widespread use at that time (Arthur, 1925).

Over the years, many researchers have heavily crit-
icized this research and dismissed this single empirical
study showing support for not beginning formal reading
instruction until the age of 6% (e.g., Beck, 1986;
Downing, 1963; Gates, Bond, & Russell, 1936, 1939;
Gray, 1937; Prescott, 1955; Tyler, 1964). Yet, this policy
continues in most elementary schools today. As others
have noted, the subsequent criticism of this study, as
well as the research conducted on this issue for more
than 50 years, has failed to overcome the unique impact
of the original Morphett and Washburne study (Durkin,
1966, 1968, 1987b; Wolf & Kessler, 1987). Downing
(1963) summarized these feelings by stating:

It is obvious that generalization from this limited study to

the world-wide reading situation was quite unjustified, yet
this is what happened. (p. 27)



914 : READING RESEARCH QUARTERLY October/November/December 1995 30/4

Thus, in spite of this one flawed study (see Durkin,
1987b; Wolf & Kessler, 1987), extensively criticized for
50 years, and the more recent controversy over the use
of standardized IQ tests by schools in subsequent
decades, the enduring legacy of the Washbume recom-
mendation continues to manifest itself in the beginning
reading policies and practices in the majority of U.S. ele-
mentary schools. As Tyler so aptly noted in a thorough
review of the research on this issue years ago, “Old
myths neither die nor fade away” (Tyler, 1964, p. 226).

Meanwhile, support for providing reading instruc-
tion priorto first grade continues to emerge from a num-
ber of sources. These include findings from earlier re-
search reviews such as those cited in Tyler (1964); the
more recent, extensive work by Durkin (1987b) and oth-
ers on children taught to read before entering first grade
(e.g., Beck, 1986; Blatchford, 1987; Mason, 1984; Smith,
1976; Stewart, 1985; Teale, 1980; Teal & Sulzby, 1987;
Tobin & Pikulski, 1987); and the emerging findings
about changing behavior and skills of young children
(e.g., Hanson & Kelble, 1985; White, Alexander, Wilson,
& Fuqua, 1985). Collectively, this body of research ad-
dresses the conceptual, operational, and practical prob-
lems associated with teaching preschool children to
read. It demonstrates that children are able to, and often
do, leam to read well before entering kindergarten and
seem to retain their advantage in subsequent years. Also,
it shows that children do not have to be from advan-
taged homes to learn to read early.

Although most children who come to kindergarten
with reading skills are typically from advantaged back-
grounds (Durkin, 1987b), children from all types of
backgrounds can leam to read at least during kinder-
garten (before age 6) (Brzieinski, 1967; Carnine, Carnine,
Karp, & Weisberg, 1988; Englemann & Englemann, 1966;
Hanson & Schutz, 1978; Ulrich, Louisell, & Wolfe, 1971;
Weisberg, 1987). Further, there are many signs that early
reading skill acquisition facilitates later skills in reading
(e.g., Ball & Blachman, 1991; Beck, 1973; Burton &
Jones, 1982; Chall, 1983; Durkin, 1966, 1968; Gersten &
George, 1990; Lundberg, Frost, & Peterson, 1988;
Rudolph & Cohen, 1984). These later studies link early
reading competence to later competence levels, though
most do not define the specific intervention responsible
for it. It is this issue of long-term effects that this study
sought to address—more specifically, to see #f adult
reading levels could be linked to teaching children to
read in kindergarten.

The BRP follow-up study

During the 1985-86 school year, with the support
of funds from the U.S. Department of Education

(Hanson, 1984), data were gathered from 3,959 high
school seniors who were attending high schools in 24
school districts across the country, 23 of which had im-
plemented the kindergarten BRP in either some or all of
their elementary schools during the 1973-74 school year.
Follow-up data were obtained from the high school se-
niors in these 23 school districts, including not only stu-
dents who had received kindergarten reading, but also
other seniors in the same high schools who had similar
schooling experiences, but had not received BRP instruc-
tion. (Data were also inadvertently obtained from high
school seniors in one school district that had not imple-
mented the BRP in any of their elementary schools.)
These differences in kindergarten experiences, along
with current follow-up data, allow the examination of
questions about the effects of providing formal reading
instruction in kindergarten on the reading skills, educa-
tional experiences, and attitudes of high school seniors.

Study design

Although the logic for doing the follow-up study of
the kindergarten BRP students was clear, the procedures
needed to carry out such a study were not. This is due in

“part to the fact that, although there is much discussion of

the long-term benefits of various educational programs,
policies, and practices, few longitudinal and follow-up
studies involving programs for preschool children are ac-
tually carried out (see Hanson & Siegel, 1991). Even
more limiting was the fact that the majority of the read-
ing studies focused on programs that began in first grade
or above (e.g., Juel, Griffith, & Gough, 1986).

Some famous follow-up studies have been carried
out on other attributes using other approaches. Especial-
ly noteworthy are the various longitudinal studies of
young children that began in the 1930s and have been
widely used since (e.g., Jones & Bayley, 1941; Sontag,
Baker, & Nelson, 1958). Another is the widely cited fol-
low-up studies by Terman and Ogden (1947, 1959) of
adults who were considered gifted as children.

Some other studies carried out more recently or cur-
rently under way, such as those surrounding the High
School and Beyond and Head Start projects, may also
prove to be beneficial (e.g., Consortium for Longitudinal
Studies, 1979; Meek & Armstrong, 1983; Office of
Educational Research and Improvement, Center for
Statistics, 1986). However, due in part to the long time pe-
riod and extensive cost and requirements needed to carry
them out, longitudinal and foliow-up studies are the ex-
ception in education and are still relatively few in number.

A second problem encountered was the scarcity of
practical procedures and designs to guide such efforts.
Recommended procedures are usually grounded in clas-
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sical experimental design methods with recommenda-
tions such as “random assignment of subjects to treat-
ment groups” and other requirements that, either for eth-
ical or logistical reasons, are extremely difficult to fulfill
in applied settings (e.g., Boruch & Pearson, 1985;
Goldstein, 1979). Thus, the existing literature was of lim-
ited value in guiding the study design.

However, despite the lack of precedents, the pro-
cedures required to carry out this particular type of fol-
low-up study appeared quite simple at one level. We
only needed to obtain data on the reading skills, habits,
and attitudes of high school seniors from a sample of the
districts and schools that had implemented the BRP in
kindergarten 12 years earlier and compare them to other
high school seniors from the same districts who had not
received the kindergarten BRP instruction.

After dismissing the logistical complexities associat-
ed with such a strategy, the critical question of how to
make meaningful comparisons remained; specifically,
“How can comparison groups be formed to assess the
effects of kindergarten reading on the skills, attitudes,
and other characteristics of these high school seniors?”
This is the familiar issue of defining the appropriate con-
trol or comparison group(s), and it is clearly different in
this type of research from that in classical experimental
designs (e.g., Campbell & Stanley, 1966).

To address this issue, an evaluation research strate-
gy was defined in which factors using characteristics of
the program, participants, and settings were used to
form ad hoc and post hoc comparison groups (see
Hanson, 1986; Hanson & Siegel, 1991). A central issue in
this type of evaluation research is to identify naturally
occurring program implementation differences and use
them as the basis for forming comparison groups. Using
such comparison groups, logically related effects vari-
ables can be analyzed for differences. Any finding can
then be replicated across (2) specific student subpopula-
tions of interest, (b) different settings (classes, schools,
and districts), and (¢) logically related dependent vari-
ables. The credibility of this type of research depends on
both the replicability and the generalizability of the re-
sults produced by this cross-validation process within
and across study subpopulations.

These subpopulations are defined in the ways
mentioned previously and also by special interest groups
(gender, ethnicity, and social class) and by settings
(classes, schools, and districts). An éven more ideal
arrangement is to replicate the results across successive
studies carried out across several years and/or cohorts of
students (see Hanson, 1986; Hanson, Lehman, & Bailey,
1981). In this way, the research strategy embodies ele-
ments of operations research in combination with more
traditional methods to evaluate policy alternatives.

This general approach was employed in the origi-
nal, large-scale inquiries into the kindergarten BRP ef-
fects (Hanson, Lehman, & Bailey, 1981; Hanson &
Schutz, 1978). In those inquiries, substantial numbers of
participating students provided early reading achieve-
ment information via the implementation and assessment
instruments embodied in the Program that were devel-
oped for this purpose. This information was then used to
generate management reports for various audiences
(such as school, district, and federal documents) and an-
alyzed using the ad hoc and post hoc comparison group
strategy described previously for research and policy
analysis purposes (e.g., Hanson, 1986). Results were
replicated across many groups and settings, as well as
across the same settings over successive years (see
Hanson, Lehman, & Bailey, 1981).

Another issue in using this analytic strategy was the
definition of the characteristics of students that might be
affected by learning to read. In the original series of BRP
studies, the skill assessment instruments were designed
to be function-specific and, therefore, sensitive to any
differences that might be present (Bloom, 1967; Hanson,
McMorris, & Bailey, 1986). The present inquiry began
with this same concept of function-specific assessment
(Hanson & Siegel, 1988a) and expanded upon it. Thus,
defining the potential effects variables was a major task
of the study.

This effort resulted in the careful development and
use of three separate instruments eventually compiled and
presented in a single survey booklet. These instruments
sought to provide information on the reading skills and at-
titudes of students as high school seniors. However, they
also sought to provide information on other characteristics
within a model of reading development involving both
the home and school (see Siegel, 1987, 1990). Put simply,
reading was viewed as a skill that is learned across devel-
opment (from birth through adulthood).

Across this period of development, there are many
indicators of how skill development is progressing, in-
cluding test scores, academic grades in school, remedial
reading needs, and general educational achievement in-
dicators in both elementary and high school. If the
kindergarten reading experience had an impact on stu-
dents at or near age 6, then it might be reflected in the
students’ reading skills and attitudes, not only as high
school 3eniors, but also in other indicators of reading
progress experienced across development. That is, the
effects of early reading should show a clear pattern of
impact on factors throughout, not only at the end of for-
mal schooling. Accordingly, the study sought to provide
a coherent set of effects variables to be evaluated as part
of the overall analytic strategy.

In summary, every effort was made in the BRP fol-
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low-up study design to obtain information that would fa-
cilitate and complement the analytical and measurement
strategies developed in the original BRP inquiries.
Critical to this design was the availability of the original
data that could be linked to a follow-up sample com-
posed of a large number of participants representing all
the diversity in the original population in terms of differ-
ent districts, schools, social classes, ethnic groups, and
categories of kindergarten BRP implementation (i.e.,
number of BRP units completed). Collectively, such in-
formation would create a follow-up study database that
would be used to define comparison categories reflect-
ing the different kinds of kindergarten reading experi-
ences students had. Then, within these categories,
various effects variables, in logically related clusters,
would be examined. Any significant result would be
cross validated by examining other related variables and
comparison groups. In this way, a more coherent picture
of the results than those derived from any single study
would be produced. In essence, this inquiry can be
viewed as a single study that is replicated many times.

Instrumentation, participants, and
design strategy

Conducting the BRP Follow-up Study required the
completion of three related groups of tasks. One set of
tasks was the design, development, pilot testing, and fi-
nal preparation of the data collection instruments. This
set of tasks resulted in the development of two instru-
ments: The Reading Biographer and the Reading
Vocabulary Test, and acquiring permission to use the
reading comprehension items from the Academic
Instructional Measurement Systems (AIMS). All three in-
struments were eventually incorporated into a 16-page
data-collection pamphlet called the Student Booklet.

A second set of tasks was securing the participants
and gathering the follow-up data. This involved identify-
ing the BRP follow-up schools and districts, orchestrating
the various activities required to obtain and maintain
their participation, and performing the actual data collec-
tion, coding, and entry process.

The third and final set of tasks was the formulation
of the study design strategy, analysis of the data, and
documentation of the results. In the following sections,
the procedures followed to complete each set of tasks
are summarized. A more complete account of each task
is given in Hanson and Siegel (1988b).

Study instrumentation
Three study instruments were designed to carefully
assess the reading ability and major factors, from

preschool through high school, related to the reading
competence of high school seniors. Assessing reading
ability was accomplished through the use of two
achievement measures and assessing the major factors
was accomplished through the use of a self-report sur-
vey instrument. Each of the three instruments are de-
scribed in the following sections.

1. The AIMS Reading Test. A standardized test of
reading comprehension that is part of the Academic
Instructional Measurement System (AIMS) was the first of
two reading measures. This test, which was used with
permission of the publisher, Charles Merrill, was devel-
oped by Darrell Sabers (1985) and contains 45 items. It
provided a standardized test of students’ vocabulary com-
prehension that could be easily interpreted and also in-
cluded the two reading comprehension skill components,
literal and inferential, needed for categorizing students in
terms of Chall’s (1983) model of reading development.

2. The Reading Vocabulary Test. The second read-
ing measure was a specially developed test of reading
vocabulary (see Broach, 1988). This test was designed to
provide an estimate of each student’s vocabulary size.
Additionally, it would provide the reading vocabulary es-
timate needed to categorize students into one of Chall’s

-five reading development stages. The Reading Vocabula-

ry Test accurately estimates the reading skill level of stu-
dents based on their knowledge of a carefully selected
and calibrated set of reading vocabulary items.

To create this measure, a stratified sample of
words, based on both frequency of occurrence and use
across subject areas, was used. In Chall’s model, vocabu-
lary levels shift from frequent, concrete words to more
infrequent, abstract words across development. The vo-
cabulary test design corresponds to that model with the
items being selected from the American Heritage Word
Frequency Book (Carroll, Davies, & Richman, 1971) by
their frequency of occurrence and dispersion across sub-
jects as suggested by the theory of receptive vocabulary
(Stenner, Smith, & Burdick, 1983). This theory suggests
that item (word) difficulty is a function of the likelihood
of the word having been encountered and the range of
contexts in which the word is likely to have been previ-
ously encountered.

To determine the frequency strata to be sampled,
estimates of vocabulary sizes by ages from Anderson and
Freebody (1981) were interpolated. For adolescents, this
procedure resulted in an estimate for vocabulary size in
the 50,000 to 80,000 range. Because of the overrepresen-
tation of probable underachievers in the sample, the de-
cision was made to start at 5,000 and sample at intervals
of 20,000 words. .

Several versions of a prototype of the test were re-
fined in studies on two separate samples (N = 19; N=
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55) drawn from local high school classes. Items were
evaluated, and those either too easy or too hard, relative
to their frequency of occurrence, were revised or elimi-
nated. The final version of the test consisted of 25 items,
with 5 items drawn from each of 5 frequency bands (i.e.,
5-25K, 25—45K, 45-65K, 65-85K, and 85K+). Each word
was embedded in a simple declarative sentence with
foils that followed a prescribed pattern and would make
grammatical sense when inserted into the stem.

After use in the study, the technical quality of the
Reading Vocabulary Test was confirmed and one change
made to the scoring. The latter pertained to the students
in the highest vocabulary level category (85K+ words).
Because it contained few words, this category was col-
lapsed with the next highest level into a single category,
defined simply as greater than 65,000 words (65K+).

The internal consistency reliability (KR20) of the
test was estimated at .73, which is considered an accept-
able overall estimate for a test of this length (25 items).
However, a more appropriate estimate is the extent to
which the test accurately and consistently placed stu-
dents in the designated vocabulary categories (1 to 4).
One indicator of that is the extent to which the score
distributions within each vocabulary category corre-
sponded to expectations (i.e., discriminated between
those students in the adjacent categories). The mean
number of items correct for students in each of the four
vocabulary categories were, respectively, 11.9, 15.7, 18.2,
and 21.3, showing the expected discrimination pattern.

The overall validity of the approach was also evi-
dent in various ways. Among these were the fact that
overall item difficulties corresponded to the word’s de-
creasing frequency of use. Also, the test sorted students
into the predicted developmental stage categories.
Finally, as expected, the scores on the vocabulary test
were highly correlated with scores on the reading com-
prehension skills test (7 = +.64).

These two instruments, the AIMS Reading
Comprehension Test and the Reading Vocabulary Test,
were used both alone and in combination to measure
the reading competence of the study participants. When
the tests were used in combination, students could be
placed in one of five reading categories corresponding
to Chall’s (1983) reading development stages.

3. The Reading Biograpber. To achieve the second
goal—assessing the major factors in students’ experi-
ences related to their reading competence as high school
seniors—a self-report questionnaire, referred to as The
Reading Biographer, was developed (Hanson & Siegel, |
1988a). The Reading Biographer sought to measure, ret-
rospectively, the major events in a student’s life that are
linked to the development of reading competence. The
factors are drawn from home, school, and extracurricular

activities (Siegel, 1987, 1990). Prototype items for The
Reading Biographer were drawn from prior research,
analytic methods, and professional reviews.

Each item was developed following carefully de-
fined measurement procedures. These included:

1. use of only operationally defined responses de-
signed to provide maximum discrimination be-
tween the behavioral categories of interest;

2. use of multiple items aggregated to form each
variable (to enhance both validity and internal
consistency reliability);

3. evaluation/revision of all items with high school
seniors in actual school settings in a series of
three pilot studies.

This measure, consisting of 38 items, provided in-
formation useful in formulating many of the independent
and dependent variables, only a small sample of which
are reported in this paper. The specific dependent (i.e.,
effects) variables used in this study that were measured
by The Reading Biographer were (a) measures of stu-
dents’ current reading attitudes and interests, (b) amount
of remedial instruction received, and (c) academic
grades and tracking status. Some other independent vari-
ables it provides are measures of background informa-
tion on social class, preschool experiences, schools at-
tended, and gender/ethnic group membership.

The three assessment instruments (reading compre-
hension, vocabulary, and The Reading Biographer) were
compiled into the 16-page Student Booklet, which took
less than two class periods for all students to complete.
These Student Booklets, along with specific directions to

‘teachers for administering and returning them, were

mailed to participating schools.

Participants

Successful completion of this study required a
strategy for locating the high school seniors across the
United States who had entered specific elementary
schools in 1973-74. Although school districts were pro-
vided the names of the elementary schools and the tar-
get year, locating students that still remain in a school
system as high school seniors is a difficult and time-
consuming task. Finding the time for students to take a
test and complete a questionnaire is also considered a
major inconvenience for high schools, which already
have heavy testing requirements for their seniors.
Allocating further testing time for this study was a con-
siderable favor to ask of both the teachers and students.

To simplify both issues, the Student Booklet was
used as a survey and administered to all the seniors in
the high school, regardiess of which elementary
school(s) they attended. This approach was the most
useful for the study design requirements; it provided



918

READING RESEARCH QUARTERLY October/November/December 1995

30/4

Figure 1
’ comparison group

Number of students and a description of each BRP Follow-up Study design

Kindergarten experience comparison groups

Design 1
¢y 2 €))
No kindergarten BRP/ No kindergarten BRP/ Kindergarten BRP/
no BRP elementary attended a BRP attended a BRP
school elementary school elementary school
n=1,161 n =871 n=1,453
Kindergarten experience comparison groups
Design 2
@ @ €)
No kindergarten BRP Some kindergarten BRP Most/all kindergarten BRP
n=2,425 n =443 n=1,091

Note: Student is the unit of analysis and all students are included. High school is used as a control factor in the two-way ANOVA.

useful comparison group information without excessive
additional costs.

Of course, this would not have been possible with-
out the agreement and cooperation of the school districts;
in addition to the study having the advantage of a large
pool of districts to contact (420 districts), the districts ex-
hibited considerable interest and professional goodwill.
Most were very interested in knowing the results of the
study to help guide current policy decisions about what
to teach in kindergarten. Although space limits a discus-
sion of the full set of considerations that went into decid-
ing which districts to contact, a major concern was to ob-
tain a representative sample of the original pool of
districts and elementary schools to fulfill the basic design
requirements. At the same time, the number of partici-
pants was limited by the funds available for materials, li-
aison, postage, data processing, and personnel costs.

In the end, a large and representative sample of
3,959 high school seniors was obtained. They were from
a total of 23 BRP school districts and 1 non-BRP district

in 10 different states representing all regions of the coun-

try. The majority of the elementary schools represented
in the follow-up study had been designated as Title I eli-
gible and served disadvantaged populations in 1973-74.
Only 252 students, or 16% of the follow-up sample, were
from non-Title I schools.

In the original kindergarten BRP inquiries, the over-
all sample of participating schools included a $lightly
larger sample of Title I schools (54%) and pupils (53%)

than would normally be found in the general population. -

As compared to the original participants, the follow-up
sample included an even larger percentage of both
schools and students who were Title I eligible. However,
obtaining a large number of Title I students was consid-
ered desirable since a major objective of the BRP

Follow-up Study was to assess the effects of the kinder-
garten reading effort on at-risk student populations.

Design strategy
In addition to data from these high school seniors,
the study contained documentation of each elementary

'school’s effort and degree of success in teaching kinder-

garten children to read using the BRP during the 1973-74
school year (Hanson & Schutz, 1976). This baseline infor-
mation could be used to categorize those students who
attended kindergarten in the elementary schools that im-
plemented the BRP into various comparison groups.
However, the full follow-up study sample included many
high school seniors who had not received instruction
with the BRP. Specifically, there were those who () at-
tended BRP elementary schools but not in kindergarten
(i.e., entered in first grade or later) or (b) attended some
other elementary school (usually in the same district) that
did not implement the BRP in kindergarten. Collectively,
these differences in the students’ kindergarten and ele-
mentary experiences allowed for the formation of the dif-
ferent comparison groups for the study.

Specifically, the information was used to create
two designs. In Design 1 there were three comparison
groups defined as follows: (a) those who did not attend
one of the BRP schools (i.e., assumed not to have re-
ceived formal reading instruction in kindergarten); (b)
those who began attending a BRP school in some grade
above kindergarten (i.e., assumed to have had the same
or similar elementary schooling experiences as the
kindergarten BRP students but did not take part in the
kindergarten BRP); and (c) those who began attending
a BRP elementary school in kindergarten and, therefore,
recéived the BRP instruction. Note that only those stu-
dents in the third comparison group received any
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kindergarten reading instruction. Comparisons between
students in groups 2 and 3 would be especially interest-
ing; with the exception of the kindergarten BRP, these
two groups shared the same or similar schooling experi-
ences and social class composition (see Design 1 in
Figure 1).

The data for these three comparison groups were
evaluated in two ways: first, by simply comparing differ-
ences on potential effects variables among the three
groups using a one-way analysis of variance (ANOVA)
design; and second, by analyzing a two-way, main ef-
fects ANOVA design with the high school attendance
center as one factor and the three Program implementa-
tion categories as the second factor. Thus, variability in
the effects variables due to differences among high
schools (and also districts) could be evaluated indepen-
dently of the kindergarten BRP experience variable.

Design 2 also comprised three comparison groups
that more precisely examine the students in group 3 in
Design 1. The three comparison groups in Design 2 are
defined as follows: (a) those who did not receive kinder-
garten reading instruction (i.e., groups 1 and 2 in Design
1); (b) those who received some kindergarten reading
instruction (i.e., from 1 to 7 units); and (c) those who re-
ceived most or all of the kindergarten reading instruction
(i.e., from 8 to 10 units). These groups provide a more
rigorous comparison of effects because two of the
groups received at least some kindergarten reading in-
struction. Here the expectation would be that group 1
would provide the baseline measure, group 2 would
show some effects, and group 3 would show a larger
difference on the effects variables. As with Design 1, the
results were evaluated using both a one-way ANOVA
and a two-way ANOVA, with the high school attendance
center being the second main effects factor.

One final note regarding the two BRP Follow-up
Study designs: because the designs use student-level
data, other variables from the student questionnaire (The
Reading Biographer) could be used to further examine
the results for the effects variables. The specific biosocial
variables used for this purpose were social class, gender,
and ethnic background. Presentation of the results using
these additional variables allows for closer examination
of any differences found among the three comparison
groups in each design. Also, they can indicate if any
findings that emerge for the overall population ‘can be
generalized across these subpopulations.

Results

The study was extremely fortunate in several ways.
First, the major design requirement of obtaining a large
representative sample of the original districts to provide

Table 1 Description of BRP Follow-up Study partici-
pants by gender, ethnic/racial background,
and social class

Factor Category Number Percent
Gender 1 Female 1,888 48.0
2 Male 2,048 52.0
Ethnic background 1 Asian 303 83
2 Black 687 18.8
3 Hispanic 110 3.0
4 Native American 375 10.0
5 All others 2,177 59.6
Social class 1 Lowest 428 11.0
2 Lower middle 1,070 275
3 Middle 1,430 36.8
4 Upper middle 711 183
5 Highest 245 6.3

data on the study instruments was met. The districts in-
cluded students from a diverse set of elementary schools
within the original districts, some of which had imple-
mented the kindergarten BRP and others which had not.
They also included a large number of students from ele-
mentary schools that had used most or all of the kinder-
garten BRP and others that had used only portions of it.
Together, these subpopulations provided enough diver-
sity in kindergarten experiences to form the post-hoc
comparison groups with a large number of subjects
within each group.

Second, the carefully defined and developed func-
tion-specific instruments (Hanson, McMorris, & Bailey,
1986; Hanson & Siegel, 1988a) worked perfectly. The
variability they provided on these measures allowed a
series of analyses to be carried out that collectively pro-
vide a strong basis for evaluating the long-term effects
on students of beginning formal reading instruction in
kindergarten.

The students from the 24 school districts and 10
states that provided follow-up data are described in
Table 1 in terms of their gender, ethnic/racial categories,
and socioeconomic background. As these data show,
there were slightly more males than females, and the
sample was quite diverse in terms of ethnic and social
class background. In terms of ethnic background, minor-
ity groups make up about 40% of the total sample, with
Black students accounting for about 20% of this total.
The ethnic group percentages do show one unusual
number—the higher than expected percentage (10%) of
Native Americans in the sample. However, because of
the study’s emphasis on examining results for at-risk
groups, their overrepresentation was considered a posi-
tive feature of the study.
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Table 2 The number and percent of students included in the full BRP Follow-up comparison

categories
Students

Kindergarten/elementary school category Number Percent High schools Districts
1. No BRP, no BRP elementary school 1,549 39 41 of 43 23 of 24
2. No BRP, some BRP elementary school 867 22 42 of 43 23 of 24
3. BRP and BRP elementary school 1,534 39 41 of 43 23 of 24
4. No information 9 —_— — —
Total 3,959 100

As might be anticipated, the social class back-
ground data (parents’ occupations and education) show
somewhat larger proportions in the lower middle to mid-
dle class categories than the population at large. This
was consistent with their representation in the original
kindergarten BRP studies where lower social class
groups and minorities were also overrepresented.
Overall, these descriptive statistics show the diversity
required by the study in a large sample of high school
seniors with only a few unusual percentages.

Another important concem is the extent to which
the sample included students who received the kinder-
garten BRP reading instruction in 1972. Some data on
this issue are given in Table 2, which shows the number
of students, high schools, and districts providing
follow-up data by the three kindergarten/elementary
school group categories.

As Table 2 indicates, overall, a total of 3,959 stu-
dents from 43 high schools in 24 districts participated in
the follow-up study. The table also shows that of this to-
tal, 1,549, or 39% of the seniors, were in the first group
(i.e., those who did not receive the kindergarten BRP
and did not attend an elementary school that offered it).
That means that they either attended another elementary
school in the same district for kindergarten or transferred
into the district after elementary school. In the second
group there were 867 (22%) high school seniors. The se-
niors in this category did not receive the kindergarten
BRP but did attend an elementary school that offered it
(i.e., they enrolled in a BRP elementary school’sometime
after kindergarten). The third group contained 1,534 high
school seniors (39%), who both attended a BRP elemen-
tary school and received the kindergarten BRP instruc-
tion. The fourth and final group included 9 seniors for
whom no information was available on their elementary
and kindergarten experience. The substantial numbers of
high school seniors in the first three groups was consid-

ered a positive result; these three groups, as well as the
subcategories within each, would provide the basis for
forming the student groups used for comparison purpos-
es in evaluating the effects variables.

In Table 3, the overall means and standard devia-
tions are given for the effects variables, which are
grouped into four sets. These data confirm that there is
substantial variability in the full student population on all
these variables. The mean values (which are also given)
do not fall near either the maximum or the minimum
values. Thus, they provide substantial differentiation be-
tween the seniors on the measures. This result was fur-
ther confirmed by the full frequency distributions (not
reproduced here), which showed substantial differences
on all variables with few students attaining either the
highest or lowest values.

Table 4 presents the simple correlations among the
effects variables for all seniors in the follow-up sample.
As expected, the four measures of reading skills (com-
prehension, vocabulary, reading stage, and illiteracy) are
highly intercorrelated. Note that the variables in the sec-
ond cluster (reading attitude, books read this year, and

- time spent reading) all have moderate correlations with

one another but lower relationships to the four reading
skills variables.

In the third cluster, remediation has a very low
negative relationships to all variables, while both of the
other two variables in this cluster, grades and attendance
and high school academic track, have substantial posi-
tive relationships to each other and to all measures of
reading competence. Finally, in the fourth cluster, the
variables social class and parents’ education are highly
related and have quite low relationships to all other vari-
ables, which was not anticipated.

Collectively, the data in Table 4 show the expected
pattern of high intercorrelations for the variables within
the same clusters with more modest correlations be-
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Table 3 Descriptive statistics on the effects variables for the full BRP Follow-up Study sample

Possible value
Effects variable Mean SD N Minimum Maximum
Current reading competency
Comprehension 12.8 4.0 3,945 0 19
Vocabulary 17.1 3.7 3,958 0 24
Reading stage 2.7 1.0 3,943 0 1
Nliteracy .15 .36 3,943 0 1
Reading bebaviors
Attitude 43 13 3,796 2 6
Books read this year 24 1.1 3,959 0 4
Time spent reading 1.6 1.1 3,959 0 4
Schooling bistory .
Remediation 4 11 3,828 0 9
Grades and attendance 5.3 1.6 3,039 2 8
High school academic track 2.3 6 2,777 1 3
‘Family background
Social class 28 11 3,884 1 5
Parents’ education 5.9 2.6 3,789 1 12

Table 4 Correlation among the BRP Follow-up Study effects variables (decimals omitted)

Effects variable 1 2 3 4 5 6 7 8 9 10 11 12
Current reading comptency

1 Comprehension

2 Vocabulary 64

3 Reading stage © 82 81

4 Tliteracy =59 65 -71
Reading bebaviors

5 Attitude 29 31 31 -16

6 Books read this year 09 12 11 -02 49

7. Time spent reading 06 09 06 -03 38 38
Schooling bistory

8 Remediation 09 08 09 06 =12 -15 =16

9 Grades and attendance 41 38 41 23 34 17 11 =22

10 High school academic track 39 38 39 -22 28 13 06 -51 46
Family background

11 Social class 19 24 24 -14 08 02 05 06 18 23

12 Parents’ education 03 04 06 01 03 03 00 02 09 17 70

tween the variables in different clusters. Aside from dif-
ferences due to scaling (e.g., illiteracy) only two major
exceptions are observed. The first concerns remediation,
which was expected to show high negative relationships
to-achievement, as well as to variables in the other clus-
ters, but did not. Instead, it shows little or no relation-
ship to any of the other variables in the matrix.

The second exception concems the variables in the
family background cluster. Here the expectation would
be that the social status variables (social class and par-

ents’ education) would be highly related not only to
each other (which they are) but also to the reading com-
petency measures. The latter did not emerge. Though
the correlations are positive, they are much lower than
expected. A possible reason for this result emerged later
in the study, and this result will be discussed further.

Design 1 resuits: Differences between kindergarten BRP
students and students in otber kindergarten programs
The general analysis strategy was to evaluate each
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Table 5 Summary of the ANOVA results and the effects variable means for Design 1 groups based
on the elementary school attended and kindergarten BRP instruction

Kindergarten BRP experience groups

@

@ &)

No BRP/ No BRP/ BRP/ ANOVA
Effects no BRP school BRP school BRP school significance
variables (n=1516) (n=846) (n = 1409) level
Current reading competency
Comprehension 126 12.7 13.2 .00
Vocabulary 17.0 16.9 17.4 .00
Reading stage 2.7 2.7 2.8 .00
iteracy 17 .18 11 .00
Reading attitude and bebavior
Attitude ‘ 4.3 43 44 .34
Books read this year 2.4 24 24 .58
Time spent reading 1.5 1.6 1.6 01
Schooling bistory ,
Remediation 55 .28 .23 .00
Grades and attendance 5.2 5.2 5.4 .00
High school academic track 23 2.2 23 .24
Family background
Social class 29 2.8 2.7 .00
Parents’ education 27 25 24 .00

effects variable within each cluster within each of two
study designs composed of the three predefined and
logically related comparison groups discussed previous-
ly. Differences in effects were then determined by using
standard ANOVA procedures for each variable in a clus-
ter. Next, the patterns of significant differences that
emerged for all variables were reviewed. The assump-
tion was that if the subgroup results showed a clear and
consistent pattern of effects, only then could the result
be considered important.

In Design 1, three groups of students awere com-
pared: (a) those who did not attend 2 BRP elementary
school, (b) those who entered and attended a BRP ele-
mentary school after kindergarten (i.e., first grade or lat-
er), and () those who participated in the kindergarten
BRP and attended a BRP elementary school. A special
concern was to find out whether the attainment levels
for students who had received the kindergarten BRP
(group 3) were comparable to those students who had
clearly different kindergarten experiences but otherwise
comparable schooling histories (i.e., group 2, who at-
tended the same elementary school but not the same
kindergarten). Also important was to compare the BRP
students to those students who differed in both their
kindergarten and other elementary schooling experi-
ences (i.e., group 1, who attended other elementary
schools).

Differences among these three comparison groups
on the full set of the effects variables discussed earlier
were evaluated using simple ANOVA procedures. A
summary of these analyses is presented in Table 5.

These results show that significant mean differ-
ences on all four reading competency variables were
found among the three comparison groups. Further,
when one looks at the means for each group, a consis-
tent source for these differences emerges; it is between
the children who received kindergarten reading (group
3) as compared to the other children (i.e., those in
groups 1 and 2). In other words, the students who
received the BRP instruction in kindergarten attained
clearly higher scores on all four measures of reading
competency than either those who entered the BRP
school after kindergarten or attended another elementary
school that did not offer the kindergarten BRP. Note also
that the mean scores of the students in groups 1 and 2
are nearly identical. This supports the contention that the
differences observed were due to the kindergarten read-
ing experience rather than to some other factor associat-
ed with their subsequent schooling.

Among the effects variables in the second cluster,
reading attitude and behavior, only one difference
emerged as significant. The students in both groups who
attended the BRP schools reported spending more read-
ing (in hours per week) outside of school. For the
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Table 6 Summary of two-way ANOVAs on each effects variable with Design 1 (i.e., the comparison
among the three kinds of kindergarten and elementary schooling experiences) being one
factor (F1) and the high school being the other (F2)

Design 1 (3 comparison groups) X High School (7 = 43)
Effects variable F Significance F Significance
Current reading competency
Comprehension 6.2 .00 83 00
Vocabulary 9.2 .00 11.3 .00
Reading stage 5.9 .00 10.0 .00
Iiliteracy 135 .00 8.0 .00
Reading aititude and bebavior
Auitude .60 .58 1.7 .00
Books read this year 1.8 17 1.2 23
Time spent reading 2.7 .08 2.0 .00
Schooling bistory
Remediation 3.0 05 1.6 01
Grades and attendance $3.1 .04 2.5 .00
High school academic track 6.5 00 5.6 .00
Family background
Social class .18 .19 7.2 .00
Parents’ education 5.1 .00 6.2 .00

schooling history variables, two of the three were signifi-
cantly different across groups. The two variables, mea-
suring the amount of remedial instruction received and
the grades and attendance pattern in school, respectively
showed significant differences in the anticipated direc-
tion. Clear mean differences favoring those having the
kindergarten BRP, as compared to the students in the
other two groups, emerged on both these important vari-
ables of school success. The third variable, high school
academic track, did not show a significant difference.

Finally, significant differences were found among
the students in the three comparison groups in terms of
the social class of their families and their parents’ educa-
tion. However, in both cases, these differences are in a
direction opposite from that suggested by the other read-
ing competence differences. Students who received the
kindergarten reading instruction came from families with
a lower social class background than those who did not.
This is an astounding result but consistent with the fact
that most districts that chose to implement the BRP in
the 1970s chose to implement it in their poorest schools.
In essence then, not only did the students who received
formal reading instruction in kindergarten exhibit a clear
pattern of (a) showing superior current reading skills, (b)
having higher grades and better attendance in school,
and (¢) needing and receiving significantly less remedial
instruction in both elementary and secondary school, but
they were also from families with a significantly lower
social class status and parent education as compared to
those in the other two comparison groups.

This type of finding was considered extraordinary,
so additional analyses were carried out to examine these
data at a more detailed level. In a second analysis, the ef-
fects variables on students in each of the three Design 1
comparison groups were broken down by high school
within a two-way, main effects, ANOVA design. The pur-
pose of using the high school as an additional main effect
was not necessarily to see if differences between them
would emerge, since such differences were clearly expect-
ed; rather, it was to see if the differences on the depen-
dent variables observed among the three groups in
Design 1 would still be significant after controlling for the
differences between districts and high schools. In essence,
it was to further confirm that the differences observed
were not due to some unusual sampling characteristic. A
summary of these ANOVAs is presented in Table 6.

For each of the individual variables, the result of a
two-way ANOVA is summarized with the three Design 1
comparison groups as the first factor and the student’s
high school as the second main effect. As anticipated,
the data in Table 6 show that for nearly every variable,
significant differences were found associated with high
schools. The data also show that all the findings for the
three comparison groups were confirmed for all vari-
ables except time spent reading. Particularly noteworthy
is the fact that all reading competence measures contin-
ued to show significant effects across the three compari-
son categories, favoring the kindergarten BRP group. In
addition, one effects variable, high school academic
track, which did not show a significant difference when
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Table 7 Summary of the ANOVA results and the effects variable means for Design 2 groups based
on the elementary school attended and amount of kindergarten BRP instruction received

Type of school: Non-BRP BRP BRP

Level of BRP - - I ANOVA
Effects variable implementation None 1-7 units 8~10 units significance level
Current reading competency
Comprehension 12.6 12.8 13.3 .00
Vocabulary 17.0 17.1 17.5 .00
Reading stage 27 2.7 238 00
Iliteracy 1.17 .14 100 = .00
Reading attitude and bebavior
Attitude 4.3 4.4 4.4 .36
Books read this year 2.4 2.4 2.4 .59
Time spent reading 1.6 1.6 1.6 35
Schooling bistory
Remediation .45 .26 21 00
Grades and attendance 5.2 53 5.4 .00
High school academic track , 2.2 23 2.3 11
Family background
Social class 29 2.7 28 01
Parents’ education 26 25 24 .00

evaluated alone, showed a significant difference favoring
the kindergarten BRP group in the two-way ANOVA. In
other words, the students receiving the kindergarten
reading instruction ended up being in higher academic
tracks when between high school differences were re-
moved. N

An additional point about the data in Table 6 con-
cerns the social class variable. Note that the differences
are not significant for the comparison group factor, but
they are significant for the high school factor. This is
what would be expected since social class differences are
usually associated with high school attendance centers.
Finally, these results explain the earlier “lower-than—
expected” correlation between social class and reading
competence. The impact of the early reading experience
on some of the lower social class students was to raise
their reading levels as high school seniors and, thereby,
reduce the reading competence-family background cor-
relations. In summary, these analyses directly support the
earlier proposition that early reading impacts the effects
variables as expected. Further, the differences observed
on the key effects variables emerge even when control-
ling for differences between high schools and districts.

Design 2 results: Differences among student groups
receiving none, some, and much/all kindergarten BRP
Design 2 focuses on those students who received
different amounts of kindergarten BRP instruction. This
focus pursued the finding from the original BRP in-
quiries, which showed that the more kindergarten BRP

units completed in each classroom, the higher the stu-
dents’ reading skills were at the end of kindergarten.
Accordingly, the first group includes all students who
did not receive any kindergarten BRP instruction, regard-
less of where they attended elementary school. In the
second group are all students who attended elementary
schools implementing part of the BRP (between 1 and 7
units), and the third group includes those completing
most or all of the Program (between 8 and 10 units). In
this design, group 1 (None) can be viewed as a large, di-
verse baseline group composed of more than 2,400 stu-
dents who, it was assumed, did not receive any kind of
formal reading instruction in kindergarten. The second
and third groups were those who received either some
or all of the kindergarten BRP instruction. The expecta-
tion was that students in the second and third groups
(which included all the kindergarten BRP students)
would differ from those in group 1, which serves in this
design as a baseline comparison group.

The results of this analysis, including differences in
the effects variable means and one-way ANOVA sum-
maries, are given in Table 7. These results show that the
pattern of mean differences and ANOVA results for the
four reading competence measures are significant and
show the expected pattern of differences. Similarly, the
important schooling history variables of remediation and
grades and attendance follow this pattern. Only high
school academic track and the reading attitude and be-
havior variable did not show significant differences in
these analyses. :
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Table 8 Summary of two-way ANOVAs on each effects variable with Design 2 (level of
kindergarten BRP implementation) being one factor (F1) and the high school being the

other (F2).
Design 2 High School

Effects variable F1 Significance F2 Significance
Current reading competency
Comprehension 6.4 .00 8.2 09
Vocabulary 8.9 .00 11.2 .00
Reading stage 6.2 .00 9.9 .00
Tlliteracy 13.6 .00 8.0 .00
Reading attitude and bebavior
Attitude 1 .89 24 .00
Books read this year 14 25 1.2 .23
Time spent reading 19 14 1.9 .00
Schooling bistory
Remediation 29 .05 1.6 .01
Grades and attendance © 34 .03 25 .00
High school academic track 5.7 .00 5.5 .00
Family background
Social class 76 47 7.3 .00
Parents’ education 37 .03 6.1 00

By way of contrast, the social class and parents’ ed-
ucation variables were significant, again with the kinder-
garten BRP students having the lowest mean values on
the variables. Collectively, these results are consistent
with those presented previously for Design 1 and show
the major effects variables to be sensitive to differences
in the amount of kindergarten reading instruction pro-
vided to students. The results also show that this instruc-
tion was effective enough to reverse the usually positive
relationship between parental social class and achieve-
ment.

To examine the data further, the two-way ANOVA
analysis was used with the high school as one factor and
the three comparison groups as the other factor. The re-
sults are reported in Table 8. Here, the high school fac-
tor emerged as a significant main effect for all the effects
variables but one. More noteworthy is the fact that all
the effects variables that emerged as significant in the
one-way ANOVA (Table 7) were also significant in this
analysis. These included the four measures of reading
competence and three variables measuring schooling
history.

Collectively, these Design 2 results extended the
earlier results provided in Design 1. They show that not
only are there effects associated with students receiving
formal reading instruction in kindergarten, but also with
the student groups defined by the amount of kinder-
garten reading instruction. Hence, not only is kinder-

garten reading important, but the more reading instruc-
tion, the better. Put another way, the effects variables,
measured 12 years after the students’ kindergarten BRP
experience, showed reliable differences corresponding
to differences in the amount of reading instruction the
students received in kindergarten.

Kindergarten reading and adult literacy

One final set of analyses using the Design 1 and 2
groups was carried out to further examine the differ-
ences obtained among students within the three bioso-
cial classifications (i.e., ethnic, gender, and social class
groups). One-way ANOVAs were computed for each
group and design on each dependent variable, and the
means were plotted. Close examination of these data re-
vealed that there was a remarkable degree of correspon-
dence between the results obtained within each of the
categories formed by the biosocial variables and those
shown for the full sample. Within nearly every category
of these biosocial factors, the means for the students
who received the kindergarten BRP were clearly higher.
No matter how the sample was dissected, the differences

- remained.

Because of space limitations, all these analyses are
not reproduced for this report (see Hanson & Siegel,
1988b). However, one set of analyses using a broad mea-
sure of illiteracy is given. This illiteracy variable was de-
rived from Chall’s reading stage. The Chall reading stage
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Table 9 Percent of students in each kindergarten and elementary experience comparison group
(Design 1) who can be classified as functionally illiterate as seniors in high school
(i.e., reading at or below the 5th grade leveD

()] @ €),

No BRP/ No BRP/ BRP/ Combined or
Biosocial variable no BRP school BRP school BRP school composite percent
Ethnic background
Asian 13 10 1 9
Black 44 39 28 37
Hispanic 35 31 26 31
Native American 20 22 18 20
Other 8 8 6 7
Gender
Female 15 17 11 14
Male 18 18 11 15
Social class
Low 21 25 14 19
Medium -+ 18 16 11 15
High 7 10 5 7
Overall 17 18 11 15

variable placed each student into one of five categories
by using the combination of their reading vocabulary and
performance on two types of reading comprehension
items (literal and inferential). To create the illiteracy vari-
able used here, those students in the two lowest cate-
gories, corresponding to functioning at or below a
standardized fifth-grade reading level (i.e., functionally
illiterate for a high school senior), received a one (1).
Thus, illiteracy simply indicates whether a student is in
either of these two categories. When it is summarized for
a student group (and multiplied by 100), the mean gives
the percent of students in each group in these low cate-
gories; that is, the percent of students who are clearly
classified as functionally illiterate as high school seniors.

The results of the analysis for this variable are pre-
sented in Table 9 and show the practical impact of
kindergarten reading instruction on this one global mea-
sure of adult literacy. The entries in this table indicate
the percentage of students in each comparison group
who were reading at or below the fifth-grade level as
seniors in high school; these data are given by ethnic,
gender, and social class populations.

Perhaps more directly than any other analy51s
these data show the practical effects associated with be-
ginning formal reading instruction in kindergarten. The
students who learned to read in kindergarten fared bet-
ter in all groups than those who did not. In virtually
every category the data show the same consistent pat-
tern of results: the percentage of functionally illiterate
students is lower for groups who participated in the

kindergarten reading program. Depending on the specif-
ic group, these differences varied from 2% to as much as
16%. Note, however, that the results for each group al-
ways favor the kindergarten readers. As Table 9 indi-
cates, in the full sample, there were about 7% fewer of
these poor readers among students who had the kinder-
garten reading program as compared to those who did
not (i.e., 11% versus 18%). Put another way, there were
about one-third fewer functionally illiterate high school
seniors among those who received reading instruction in
kindergarten as compared to those who did not.

Couple these results with the fact that the schools
that taught reading in kindergarten included more stu-
dents from disadvantaged backgrounds (lower social
class), and these results are even more impressive. For
these students to be even comparable to higher social
class groups, who did not receive kindergarten reading
instruction, would be a significant accomplishment. The
fact that they read better overall and that there were sub-
stantially fewer students in the functionally illiterate
group is quite surprising.

A conservative estimate of this effect for each
group can be obtained by comparing each group receiv-
ing the BRP in terms of the percentage of low-level read-
ers to the average for that group that did not receive the
BRP (average of first two columns). These data are sum-
marized in Figure 2 and show that these differences vary
from 1% to 13.5%, depending on the specific group.

The largest percentages are in the groups that are
typically from disadvantaged backgrounds and who usu-
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Figure 2 Illustration of the mean differences in the percent of “functionally illiterate” students favoring those students
who participated in the kindergarten Beginning Reading Program (by ethnicity/race, gender, social class,

and overall)
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ally have high illiteracy rates as adults. These include
those students in the ethnic minorities, males, and those
from lower social class backgrounds. These are exactly
the groups that it was anticipated would be most likely
to show effects in the original proposal (see Hanson,
1984; Hanson & Siegel, 1988b). However, the data also
show that the effects extend beyond these groups to stu-
dents in virtually all groups. In terms of the proportion
of poor readers within any given group, the kindergarten
reading experience is valuable for advantaged as well as
for disadvantaged populations in reducing the number
of poor readers. The at-risk groups showed the greatest
percentage of differences, but they also had the largest
percentages of students in the lowest reading category.

Summary, policy implications,
and conclusion

This study set out to examine a most controversial
school policy issue: whether it is more advantageous to
begin formal reading instruction in kindergarten or to
delay it until first grade. To accomplish this task, this
study used an extensive set of data gathered from a large
national sample of schools that implemented the Begin-

ning Reading Program in their kindergarten classes dur-
ing the 197374 school year. In 1986, 12 years later, a
portion of the original BRP population, along with other
students who had different kindergarten experiences,
completed the Student Booklet, an instrument designed
to measure current reading skills and other potential ef-
fects variables. A special concern of the research was to
see if such instruction had any impact on at-risk stu-
dents. Such students are always designated as having the
lowest literacy rates as well as the highest school
dropout rates.

At a conceptual level, the notion that learning to
read earlier in school would impact subsequent reading
skill makes excellent sense. It is supported by a number
of motivational, learning, and social competence theo-
ries. These theories suggest that being able to gain com-
petence in a critical skill such as reading should be very
important to a child’s self-confidence and subsequent
learning in any area. It would also be consistent with
current knowledge about socialization processes that oc-
cur in schools, which suggest that schools label and sort
children very early into the “competent” and “less com-
petent” categories and that these labels persist into adult-
hood (Shephard & Smith, 1989). In a skill area as central
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to schooling success as reading, being labeled as compe-
tent during the early school years should have a lasting,
positive impact. Further, recent studies have shown that
early reading ability consistently correlates with later
reading ability (e.g., Hays & Cangelosi, 1985; Juel et al.,
1986; Williams & Silva, 1985). That is, students who are
good readers at an early age (such as kindergarten and
first grade) tend to be better readers in later grades.

On the other hand, persuasive rhetoric, based on
old research studies and the philosophies of certain de-
velopmental theorists, still cautions against beginning
formal reading instruction in kindergarten (e. g., Durkin,
1987b; Kuczen, 1987; Willis, 1993). This point of view is
usually espoused by various early childhood profession-
als, both inside and outside of schools. Their major con-
tention is that learning to read before the age of 6 leads
to initial frustration and anxiety that will result in
long-term, negative effects for students.

To address this contention empirically required lo-
cating comparative data on a large, national sample of
children who had been systematically taught to read in
kindergarten, measuring their reading skills and attitudes
ds seniors in high school, and comparing them to other
seniors who had different kindergarten but comparable
elementary schooling experiences. In spite of a variety of
obstacles, plus additional ones associated with the timing
and funding of the project (Hanson & Siegel, 1988b), the
study was successfully completed. More significantly, the
results obtained refute the prevailing conventional wis-
dom about schools, programs, and particularly, current
policy regarding teaching reading in kindergarten. In ad-
dition to showing a positive effect on such school-
related factors such as grades, attendance, and the need
for remedial instruction, this study demonstrated a re-
markably clear and consistent pattern of increased read-
ing competency for high school seniors as a result of
receiving formal reading instruction in kindergarten.

How can such effects be understood? One immedi-
ate notion is that the results were not due to the kinder-
garten reading instruction alone, but rather to a combi-
nation of the instruction and the “halo” effect that having
early reading skills provided. Students entering first
grade with the ability to read are probably held in higher
esteem than nonreaders and, thus, are labeled as “smart”
by parents, teachers, and peers. .

It should be noted that such convincing evidence
favoring kindergarten reading instruction was totally un-
expected. In the original grant proposal (Hanson, 1984),
the expectation was that the early reading experience
might show some positive, long-term impact for at-risk
groups. Not only did the disadvantaged students benefit
from the kindergarten reading instruction, but so did the
advantaged groups.

Perhaps even more remarkable is the fact that, col-
lectively, the high school seniors who participated in the
kindergarten reading program had a lower social class
rating than those who did not. Thus, in spite of an over-
all lower social class level, the students who received the
kindergarten reading program still outperformed the
higher social class students who did not. It is only in rare
circumstances where a group with a lower social class
rating outperforms one with a higher social class rating
on a norm-referenced test of reading achievement.
Further, the fact that these differences can be linked to
an educational intervention makes them even more ex-
traordinary.

Policy implications

What then are the policy implications for schooling
practices and future research in this area? One policy im-
plication can be stated as follows: Schools having a
well-developed reading program in kindergarten that is
effectively and appropriately implemented should pro-
duce positive long-term benefits for all students, regard-
less of their background characteristics. Accordingly,
support should be provided for schools to begin formal
reading instruction at the kindergarten level in a2 manner
consistent with the implementation methodology and in-
structional strategies of the Beginning Reading Program.

In this regard, it is important to recall that this
Program required between 20 to 30 minutes of group in-
struction time per day for about 25 weeks. Thus, it did
not preclude any of the other developmental, skill-
building, or play activities that usually occur as part of
the traditional kindergarten program. This should make
reading instruction more appealing to those concerned
about maintaining a “balanced” kindergarten curriculum
for the “total” child.

The study also has important policy implications
for future research on kindergarten reading, as well as
for issues related to schooling effects and evaluation
methodology. Naturally, it is important for future re-
search to see if these results can be confirmed with other
groups and within other contexts. Such replication and
extension of study results are always important in behav-
ioral research and especially when the findings are so at
odds with prevailing notions.

This study also had some limitations that should be
avoided, if possible, in the future. One of these is that
many of the data, specifically from The Reading Bio-
grapher, are self-reported and were gathered at a single,
later point in time. It is hoped that the considerable time
and effort that went into designing and pilot testing the
instruments, as well as the specific directions to the
school districts involved, helped in this regard (e.g., care-
fully examining the students’ ability to recall and to readi-
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ly provide the information requested in The Reading
Biographer and requiring that the Student Booklet be ad-
ministered in a standardized and timely fashion). The
ideal situation, of course, would have been to have a full
set of longitudinal data gathered across each student’s
development; this was, however, never an option. Had
the districts been able to provide longitudinal data on
their schools’ programs and the relevant experiences of
their students, the level of detail and accuracy of this in-
formation would no doubt have been greatly enhanced.

Two other related limitations were the inability to
account for those students who either (2) attended
schools in which beginning reading instruction, other
than the BRP, was part of the kindergarten curriculum or
(b) dropped out of high school. Unfortunately, there was
no way of obtaining this sort of information from the
schools. Thus, no empirical data were available to an-
swer the two questions that are typically asked about
this study: “Might the results obtained have been influ-
enced by students in non-BRP kindergarten comparison
groups who were provided with kindergarten reading in-
struction other than with the BRP?” and “Were the results
affected by a differential dropout rate across the compar-
ison groups?”

The response in both cases is probably, “Yes.”
However, in this particular study, the effects would serve
to bias the findings on the conservative side. For exam-
ple, if those students in the non-BRP comparison groups,
who were given other kinds of beginning reading in-
struction in kindergarten, had been identified and either
removed from the study or placed in with one of the
BRP comparison groups, the results probably would
have shown greater effects for the BRP groups.

Likewise, in regard to dropouts, students who typi-
cally drop out of high school are those with lower over-
all achievement levels. Because all the non-BRP compar-
ison groups had lower achievement levels than the BRP
groups, one would have expected more dropouts (i.e.,
lower achieving students) in the non-BRP groups. Thus,
the inclusion of dropouts in the study would probably
have had the effect of increasing, not decreasing, the
observed differences in achievement. Once again, only a
full set of longitudinal data on all study participants
-would allow empirical confirmation of these results.

The current study is also simplistic when compared
with the full set of possibilities that such a methddology
would present with full longitudinal data. However, it
also shows that the use of follow-up data can still be
used to define schooling effects more precisely than be-
fore. Such data can show how schooling effects can be
translated directly into cost information by comparing
groups in terms of the actual amount of remedial educa-
tion required by students in the three groups. Coupled

with information on the costs of remedial efforts, the ef-
fects of kindergarten instruction can be translated into a
direct cost-benefit figure (e.g., Hanson & Siegel, 1989).
In a similar fashion, such figures can be generated using
the illiteracy information. For example, how much does
it save society when the proportion of illiterate high
school seniors is reduced by one-third?

Although it has been noted that schools are gener-
ally not able to provide precise data on their programs
and other experiences of students who progress through
them, the study also found that such a capability is
emerging rapidly in some districts. Schools and other so-
cial service institutions are improving in their ability to
handle information and maintain databases. Accordingly,
better and more complete resources for policy informa-
tion on schooling should emerge in the near future. Such
information can then be used to routinely monitor the
long-term effects of given practices and programs such
as kindergarten reading, both within and across districts
(Hanson & Siegel, 1991). This type of research, using
new data sources and evaluation methods rather than
either the follow-up approach employed here or, worse
yet, one-shot studies such as those most often reported,
should result in major breakthroughs in the ability of
schools to validate program costs and effects. Programs,
people, processes, and their interrelations are dynamic,
not static, entities. Hence, policy researchers, school ad-
ministrators, and other consumers and producers of edu-
cational policy need to monitor them constantly. This
perspective and, in particular, its usefulness for under-
standing the costs and effects of school programs, has
been developed elsewhere (Hanson, 1986).

Conclusions

The major finding of this study, briefly stated, is:
Students who learned to read in kindergarten were
found to be superior in reading skills and all other edu-
cational indicators measured as seniors in high school.
Further, this finding held up across districts and schools,
as well as ethnic, gender, and social class groups. Also,
there was absolutely no evidence of any negative effects
from learning to read in kindergarten. Collectively, the
results provide full support for the policy of teaching
reading in kindergarten. Thus, any district with a policy
that does not support kindergarten reading should be
ready to present new and compelling reasons to explain
why not—beyond the old and now refuted myth that it
has long-term, adverse effects on students’ reading skills,
attitudes, and behaviors.
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