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ABSTRACT

This study analyzed DIBELS™ Word Use Fluency (WUF) scores and DIBELS™
Oral Reading Fluency (ORF) scores from 749 primary students in kindergarten, first, and
second grade in two selected Title I schools in Clarksville Montgomery County Schools.
Participants involved in the study were assigned to a regular size classroom with average
class size ranging from 18-23 students for the 2006-2007 school year. Following a
classroom size reduction (CSR) program, the participants were assigned to smaller
classrooms with an average class size ranging from 16-18 students for the 2007-2008
school year.

STATView Statistical Software was used to conduct un-paired t-tests for each of
the participating grade levels and DIBELS™ subtests (WUF and ORF), to compare
scores prior and post to implementation of CSR. Analysis of Variance, (ANOVA) was
utilized using STATView to test for statistical significance with regard to gender and
ethnicity. Three null hypotheses were tested and analyzed at the .05 level of significance.

Results of the study indicated that there was a statistically significant difference in
literacy achievement on DIBELS™ WUF and ORF scores between students assigned to
regular sized classroom and students assigned to smaller classes. Further, statistical

significance was shown based on ethnicity (majority and minority groups) and gender.
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CHAPTER 1
Introduction

Statement of the Problem

Creating smaller class sizes within our schools is a common strategy used to help
raise student achievement. The bar is set high by the No Child Left Behind (NCLB) Act
and schools are striving to help all students achieve. In the past decade, class size
reduction (CSR) has been a popular school reform strategy implemented to improve
achievement and narrow the achievement gap (Konstantopoulos, 2008; Krueger, 2003;
Nye, Hedges, & Konstantopoulos, 2004). The American Educational Research
Association (2003) listed lowering class size as a top priority for education and stated,
“While small classes benefit all kinds of students, much research has shown that the
benefits may be greatest for minority students or students attending inner-city schools.
For these students, smaller class sizes can shrink the achievement gap” (2003, p. 2).

The National Education Association (2006) has lobbied for small class sizes of no
more than fifteen students and is reflected in the following statement:

We know that this school reform strategy can play a key role in closing

achievement gaps, by giving students more individual attention- teachers with

small classes can spend more time and energy helping each child succeed. Small

classes are a common sense strategy and essential to NEA’s vision of a great

public school for every child. (p.1).

CSR implementations across the nation have become controversial as questions

are raised about the cost-effectiveness of the practice and interpretations of related



research (Hanushek, 1999; Johnson, 2002; Krueger, 2003; Reichardt, 2001). Critics argue
that class size reductions in a time of teacher shortages can lower teacher quality and
effectiveness, countering any benefit of smaller classes (Hanushek, 1999; Johnson, 2002;
Krueger, 2003). They contend that CSR forces administrators to dip low into the
applicant pool and hiring any warm bodies to fill the new positions (Hanushek, 1999;
Johnson, 2002; Krueger, 2003; Reichardt, 2001). Title I schools with large numbers of
disadvantaged students often have a great need for high quality, experienced teachers. It
is these types of schools where CSR programs are often implemented as a strategy to
shrink the achievement gap (Hanushek, 1999; Johnson, 2002; Krueger, 2003; Reichardt,
2001).

There is a general agreement among many researchers that smaller classes in
primary grades increases student achievement on average for all students (Achilles, 2003;
Biddle & Berliner, 2002; Smith, Molnar, & Zahorik, 2003). Smaller classes can give
teachers more opportunity to meet the individual needs of students. With fewer students,
teachers are left with more time to spend on direct instruction and less time on student
discipline (Achilles, 2003; Biddle & Berliner, 2002; Finn & Achilles, 1990; Smith,
Molnar, & Zahorik, 2003).

Several state-wide longitudinal CSR studies have helped compile data supporting
the many benefits of smaller class sizes. Indiana’s Project Prime Time (Gilman & Antes,
1985), Tennessee’s Student-Teacher Achievement Ratio (STAR) Project (Word et al.,

1990), Wisconsin’s Student Achievement Guarantee in Education (SAGE) Program

(Molnar et al., 1999), and California’s Class Size Reduction Program (Bohrnstedt &



Stecher, 2002) are some of the more notable studies that have been reviewed and
analyzed by many educational researchers.

Some research surrounding CSR programs suggest that not only does smaller
class size increase achievement, but smaller classes have an even more significant impact
on Black students and students who are economically disadvantaged (Molnar et al., 1999;
Smith, Molnar, & Zahorik, 2003). Researchers reviewing the STAR data and
Wisconsin’s SAGE data found evidence that Black students and disadvantaged students
benefit even more from smaller classes than White students. They found that Black
students have greater gains when compared to White students in smaller classes (Biddle
& Berliner, 2002; Finn, Gerber, & Boyd-Zaharias, 2005; Molnar, et al., 1999; Smith,
Molnar, & Zahorik, 2003).

The findings that Black students and disadvantaged students benefit more from
smaller classes than White students have been challenged by some researchers (Nye,
Hedges, & Konstanopoulous, 2002; Konstanopoulous, 2008). Nye, Hedges &
Konstanopoulous (2002, 2004) investigated the differential effects of small classes on
low achieving, minority, and disadvantaged students and found weak evidence that
smaller classes help these types of students. A more recent study released by
Konstantopoulous (2008) found that higher achievers benefit more from smaller classes
than lower achievers. Konstantopoulous further suggests that CSR will not reduce the
achievement gap that exists between two groups of students in a classroom.

Purpose of the Study
The purpose of this study was to compare student achievement in several primary

classrooms before and after a CSR implementation. This study measured achievement by



utilizing data from the Dynamic Indicators of Basic Early Literacy Skills (DIBELS)
assessment. DIBELS™ is administered three times per year in all kindergarten, first, and
second grade students in the participating school district. This study assessed any
significant difference in DIBELS™ scores between ethnicity and gender.

Significance of the Study

With No Child Left Behind legislative requirements getting more rigorous, school

districts are looking for reform strategies to help schools meet adequate yearly progress,
increase academic achievement for all students, and close the achievement gap. In the
2005-2006 school year, Clarksville Montgomery County Schools (CMCSS) spent over
1.2 million dollars on CSR with the goal of improving equity and reducing the
achievement gap that exists in the district. CMCSS hired 20 new teachers and 19 teacher
aids for schools with at-risk students (Clarksville Montgomery County Schools, 2006, p.
21). As part of the strategic plan to improve student achievement the county has
continued to allot the same 1.2 million dollars for school years 2007-2008 and 2008-2009
in order to pay the salaries of the newly created positions (Clarksville Montgomery
County Schools, 2006, 2008). The 2008 Clarksville Montgomery County School budget
states, “Elementary schools which were identified as high needs schools are targeted to
receive additional teachers to lower class size, a strategy that has a proven record of
improving student achievement” (p. 15). This field study was conducted to determine if
the CSR implementation within two Title I schools impacted literacy achievement. By
understanding the impact of class size on student achievement, the school system can

make better policy decisions in the future and meet the needs of all learners.



Research Questions

The following research questions were generated to guide the study.
1. Is there a significant difference in DIBELS scores before and after lowering

class size?

2. Is there a significant difference in DIBELS scores before and after lowering

class size based on gender?
3. Is there a significant difference in DIBELS scores before and after lowering
class size based on ethnicity?

Hypotheses
1. There is no statistically significant difference in DIBELS scores before and
after lowering class size.
2. There is no statistically significant difference in DIBELS scores before and
after lowering class size based on gender.
3. There is no statistically significant difference in DIBELS scores before and
after lowering class size based on ethnicity.

Limitations
1. This study was conducted in two elementary schools in Clarksville, Tennessee.
The small sample size used in this study limits the potential of the results of the

study to be generalized to other populations.

2. Student achievement was based on and limited to two types of DIBELS scores
only. A full range of student achievement is difficult to assess in primary grades
as the district does not use standardized assessments in math, science, or social

studies until students reach the third grade.



Assumptions

1. All teachers involved in the study were highly qualified.
2. All DIBELS™ administrators were highly qualified and follow the set

assessment procedures.

3. DIBELS™ scores were reported accurately using the Edusoft software.

Definition of Terms

1. Class Size: The number of students for whom a teacher is primarily responsible
during a school year.

2. Dynamic Indicators of Basic Early Literacy Skills (DIBELS): A set of
standardized individually administered assessments of early literacy development.
The subtest assessments that were used in this study were Word Use Fluency
(WUF) and Oral Reading Fluency (ORF).

3. Oral Reading Fluency (ORF): an individually administered standardized test of
accuracy and fluency in oral reading.

4. Word Use Fluency (WUF): an individually administered standardized test of
vocabulary and oral language.

5. Ethnicity: Ethnicity is noted by parents upon a student’s enrollment to CMCSS
schools. Ethnic groups are described as African-American, American
Native/Alaskan, Asian/Pacific Islander, Caucasian, and Hispanic as determined

by CMCSS enrollment data.

6. Minority: Any student belonging to the ethnic groups of African-American,
Hispanic, American Native/Alaskan or Asian/Pacific Islander.

7. Non-Minority: Any student belonging to the ethnic group Caucasian.



8. Highly Qualified: To be deemed highly qualified by state and district
standards, teachers must have a bachelor's degree, full state certification or
licensure, and prove that they know each subject they teach.

9. Economically Disadvantaged: Any student that qualifies for free or reduced

lunch based on family income.



CHAPTER 11
Review of Related Literature

Researchers have reached a consensus in recent years that lowering class size has
positive benefits and positive effects on student achievement (Biddle & Berliner, 2002;
Bohrnstedt & Stecher, 1999; N ye, Hedges, & Konstantopoulous 2004; Smith, Molnar, &
Zahorik; 2003; U.S. Dept. of Education, 2004). Class size reduction (CSR) policies have
been a popular reform strategy used across the nation (Achilles, 1996, 2003; Biddle &
Berliner, 2002; Bohrnstedt & Stecher, 1999; U.S. Dept. of Education, 2004). CSR has
been controversial because it is typically one of the most costly educational interventions
when compared to other educational reforms (Kruegar, 2003; Odden, 1990; Reichardt,
2001; Tomlinson 1988;).

The class size debate in America is not new. The debate is more than a century
old. Small class size experimental studies have been documented in America since the
1900’s (Biddle & Berliner, 2002; Glass & Smith, 1979).

The Glass & Smith Meta-Analysis

The Glass and Smith study of 1979 compiling years of class size research was
titled, Meta-Analysis of Research on Class Size and Achievement. Glass and Smith’s
findings and questionable methodology heated the class size debate, and sparked even
more interest nation-wide (Achilles, Finn & Pate-Bain, 2002; Berger, 1982; Biddle &
Berliner, 2002; Education Research Service, 1980). Glass and Smith analyzed 77 studies
from twelve different countries spanning over 70 years from 1900 to 1979. They broke

down the studies into 725 separate class size comparisons and quantified each
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comparison by using codes for the characteristics. For example, Glass and Smith reported
on the year, publication type, age of participants, duration of instruction, number of

instructional groups, demographics, pupil/instructor ratio, and other properties of the 77

studies. The Glass and Smith (1979) study quantified the outcomes of 725 comparisons
through meta-analysis and reported using regression analysis relating to achievement on
class size.

Glass and Smith (1979) found that there was no correlation between class size and
achievement in studies conducted before 1940, but that there was a strong correlation
between class size and achievement in studies conducted after 1960. They found a strong
relationship between class size and student achievement, especially at class sizes with 15
students or less. The Glass and Smith study documented well-controlled and poorly
controlled studies as a variable with their class size comparisons. They documented that
over 100 comparisons within their meta-analysis came from controlled experiments with
randomly assigned pupils, but that over 300 comparisons were from the uncontrolled
category. This proved to be the main weakness in the Glass, Smith meta-analysis that
drew much criticism on their findings (Berger, 1982; Educational Research Service,
1980; Odden, 1990; Tomlinson, 1988). The most important findings on class size were
based on only 14 of the 77 studies, one of which was based on tennis instruction (Glass &
Smith, 1979; Oden, 1990). Some of the class size comparisons in the uncontrolled
category were from poorly designed studies that involved small samples, short-term
exposure to small classes, and questionable measures of success (Berger, 1982;
Educational Research Service, 1980; Oden, 1999; Tomlinson, 1988). Some researchers

contend that the meta-analysis review by Glass and Smith (1979), set the stage for future
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studies and debates on class size and achievement (Achilles, Finn, & Pate-Bain 2002;
y y 9

Berger, 1982; Biddle & Berliner, 2002; Educational Research Service, 1980: Hedges &

Stock, 1983). For example, Glass and Smith (1979) found that the optimal class size for

student achievement should be around 15 or Jess. This continues to be the standard goal
for many class size reduction policies seen today (Biddle & Berliner, 2002; NEA, 2006).

State legislatures and policy makers in the nineteen eighties allocated millions of
dollars into CSR implementations (Gilman & Antes, 1985; Wisconsin Department of
Public Instruction, 2008: Word, et al., 1990). Indiana’s project Prime Time and
Tennessee’s STAR project, are two of the larger state-wide CSR implementations that
began in the eighties (Biddle & Berliner, 2002). Some researchers began publishing
studies and articles challenging the cost effectiveness of CSR and arguing that the so-
called benefits of smaller classes do not outweigh the high costs to taxpayers (Grissmer,
1999; Hedges & Stock, 1983; lacovou, 2002; Johnson, 2002; Kruegar 2003; Oden, 1990;
Tomlinson, 1988).

Tomlinson (1988) reviewed a history of class size studies, their effects on student
achievement, and focused on a cost-benefits analysis. Tomlinson concluded, “By itself,
reducing class size, a very costly reform is unlikely to have tangible benefits for student
achievement, at least not in a form or terms that are comprehensible and acceptable to the
taxpaying public” (p. 2). He made a recommendation to the Department of Education and

all policy makers:

Accordingly, rather than sink vast sums into an inefficient and unreliable method

of school improvement, available resources should be instead be directed on



improving the quality of instruction and teachers’ ability to manage the demands

of classrooms as they are currently configured. (p. 2)

Tomlinson (1988) figured that considering the average class size in America was
about 24 students, in order to reap the benefits of the statistically defensible “optimal”

class size of 15 students as concluded by Glass and Smith (1979), an almost 40 percent

class size reduction would be required to gain about a 10 percent improvement in

learning.

Indiana’s Project Prime Time

Indiana’s Project Prime Time was an initiative financed by the Indiana
Department of Education that aimed to reduce class size beginning with all first grade
classes in 1984 to 18 students per class and gradually extended to all K-3 classes in the
state by 1987 (Biddle & Berliner, 2002; Indiana State Department of Public Instruction,
1983; Sanogo & Gilman, 1994). Project Prime Time eventually reduced classrooms
across the state from an average of 25 to an average of 18 students. The funding program
was in response to the favorable results of the initial Project Prime Time pilot study that
began in the 1981-1982 school year with a sample of 24 public schools and lasted two
years. The pilot study analysis found strong evidence that student who attended small
classes had substantially larger gains for reading and mathematics achievement (Indiana
State Department of Public Instruction, 1983).

Several evaluations of Indiana’s Prime Time Project found mixed results (Gilman
& Antes, 1985; Malloy & Gilman, 1988; McGiverin, Gilman, & Tillitski, 1989). Gilman
and Antes (1985) were critical of the Prime Time pilot study results. The evidence from

the 1981 pilot study used to support the new statewide phase-in expansion of the project
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in 1984 was based on results from classrooms with an average of 14 students. Th
h NIiS. e

funding initiative that followed only reduced class sizes to an average of 18 (Tomlinson

1988. Sango & Gilman, 1994). Gilman and Antes (1985) also contended that the teachers

in the pilot study were carefully chosen. The pilot study was considered a highly
publicized program that may have caused a reactive Hawthorne Effect where teachers in
smaller classrooms had more incentive to improve student achievement (Gilman & Antes
1985). Gilman and Antes (1985) also questioned the political undertones and reluctance
of the Department of Education to allow independent evaluations of the study (Gilman &
Antes, 1985; Tomlinson, 1988).

Gilman and Antes (1985) argued the validity of pilot study stating:

It should be noted that while many variables were measured in the pilot study,

only those with significant results in favor of Prime Time were reported. The

Indiana Department of Education as been reluctant to have Prime Time results

evaluated by a statewide study. (p. 6)

Gilman and Antes (1985) conducted their own evaluation of the effectiveness of
Prime Time by comparing achievement scores of first graders during the years of 1983-
1984 when class sizes were 15-35 and 1984-1985 when class sizes were reduced to 15-22
due to the Prime Time initiative. They found that 40 of the statistical tests favored the
smaller Prime Time classes from 1984-1985 and only four statistical tests favored larger
classes. Gilman and Antes (1985) found, “It can be concluded that Indiana’s Prime Time
Program is largely successful during it’s initial year. These results are overwhelmingly in

favor of the smaller Prime Time classes” (p. 9). Malloy and Gilman (1988) studied over
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113.000 third graders who had completed three years of smaller Prime Time classes and
compared them to third graders who had no experience with Prime Time classes.

Malloy and Gilman (1988) found that there was a slight difference favoring the
smaller Prime Time classes with third graders. Malloy and Gilman (1988) still concluded
that the cost of the Prime Time program was not justified because the difference was
marginal stating, “This difference has no practical utility since any difference would have
been significant where there were over 133,000 subjects” (p. 3.). McGiverin, Gilman and
Tillitski (1989) studied second graders who had completed two years in smaller Prime
Time classes. They found that Prime Time students had higher achievement in basic
skills when compared to cohorts in larger classes suggesting that smaller classes can
benefit primary students.

The Tennessee STAR Project

The Tennessee STAR (Student/Teacher Achievement Ratio) Project was a
longitudinal class size study that began in the mid-1980s and continued through1998
(Word et al., 1990). Many consider the STAR Project a landmark study in class size
research (Biddle & Berliner, 2002; Achilles, 2003; Bohrnstedt & Stecher, 2002; U.S.
Dept. of Education, 2004). Biddle and Berliner (2002) describe the STAR Project as
“arguably the largest, best-designed field experiment that has ever appeared for
education” (p. 6). This class size study was the first of its magnitude to implement a well-
controlled experimental design that randomly assigned students to classrooms (Biddle &
Berliner, 2002; Achilles, 2003; Bohrnstedt & Stecher, 2002; U.S. Dept. of Education,

2004). The successful findings of the Tennessee STAR Project jump-started policy

changes and statewide CSR studies across the nation (Biddle & Berliner, 2002; Achilles,



14

2003; Bohrnstedt & Stecher, 2002; US. Dept. of Education 2004). CSR programs have

since appeared at the federal leve] and in various states in response to the STAR Project

and other extensive studies conducted in the past two decades (Achilles, 2003: Biddle &

Berliner, 2002; Bohrnstedt & Stecher, 2002; U.S. Dept. of Education, 2004).

Funded by the Comprehensive Education Reform Act of 1984 passed by the
Tennessee Legislature, Tennessee State University began the comprehensive four-year
class size experiment known as the STAR project. The STAR class size reduction project
was carried out in three different studies analyzing the data. The original experiment in
K-3, STAR (1985-1989) assessed the benefits of smaller classes compared to larger or
standard classes. The Lasting Benefits Study (1989) tracked student achievement in
STAR students after they returned to larger standard classrooms in fourth, fifth, sixth
grades, and beyond. Project Challenge (1989) implemented smaller classrooms for grades
K-3 in low-income schools with disadvantaged students who were at high risk of
dropping out of school (Achilles, 2003).

Every school district in the state was invited to participate in the STAR program,
provided they agreed to remain in the program for four years. Schools participating
received only a monetary grant to hire additional teachers and aides. No money was
allocated to fund additional space, resources, materials, or training. Due to the constraints
of space and no additional support, many troubled schools could not participate. The
sample for the first year of the study involved 79 schools, 328 classrooms and about
6,300 students. This sample came from a widespread population within the state and

represented rural, urban, inner city, and suburban districts (Word et al., 1990).
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Beginning in 1985, kindergarten studens in 79 Tennessee schools were randomly

assigned to one of three experimental classrooms: a standard full-sized class with one
certified teacher and 22-26 students: a Supplemented full-sized class with 22-26 students,
one certified teacher and one non-certificated full-time teacher’s aide; and a small
classroom with one certificated teacher and 13-17 students (Word et al., 1990).

The project began the first year of the study with a cohort of kindergartners and
the design of the study involved gathering achievement data on each subject as they
progressed through third grade. Class sizes were maintained throughout the school day
and throughout the year. In 1985 the STAR cohort participants were in kindergarten and
assigned to the same types of classrooms every year for first, second and third grades.
Student achievement was measured using the Stanford Achievement Test battery
including reading, word study skills and math tests in the spring of each school year
(Word et al., 1990).

With only 79 schools initially participating, the researchers were challenged to
control sample populations from year to year due to shifting. Variations in samples were
caused for several reasons. Kindergarten was not mandated in Tennessee at the time,
families moved and relocated, and some students were retained to repeat a grade level.
Some students were also permitted to switch from experimental to control classrooms and
vice-versa. These types of shifts were due to parental requests, some involving conflicts
between students who needed to be assigned to separate classrooms (Word et al., 1990).

Families moving from one STAR school to another STAR school filled vacant
seats in corresponding experimental classrooms as much as possible. Some seats in the

second, third, and fourth years of the study, however, were filled with new students. At
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the end of the four years in 1989, the number of participants had almost doubled to about
: abou
12,000 students, Some studenis were assigned to small classrooms for four consecutiv
‘ e

years, some were in small classrooms for three consecutive years, some two consecutiv
) €

years, and some just one year (Achilles, 2003; Biddle & Berliner, 2002; Word et al

1990). This migration of the sample population caused some critical reviewers to

conclude that the STAR’s results were biased and that the project did not constitute a

controlled experiment (Hanushek, 1999).

The initial STAR findings showed that smaller classes had advantages when
compared to standard classes. In terms of reading achievement when compared to
students in standard classes, students who were in STAR classes for four years were .5
months ahead in kindergarten, 1.9 months ahead by the end of first grade, 5.6 months
ahead in second grade and 7.1 months ahead by the end of third grade (Word et al.,
1999). Students exposed to three, two, or just one year of smaller classes still showed
advantages in achievement, although smaller than students who had continuous exposure
for four years (Word et al., 1999; Biddle & Berliner, 2002).

The Lasting Benefits Study conducted by a team of researchers lead by Charles
Achilles (Achilles, Nye, Zaharias, & Fulton; 1993) found that the benefits of smaller
classes in primary grades continued even two years after students were returned to
standard classes with up to 25 students. The Lasting Benefits Study results showed that in
the fourth and fifth grades, students who had been in smaller classes in the early grades
scored higher on the Comprehensive Tests of Basic Skills when compared to students
who were in regular classes with or without a teacher aid in the early grades (Achilles et

al., 1993). Eighth grade students who had attended one or more years of small classes in



3 were 4.1 months ahead i adi
K-. wdin reading, 3.4 months ahead in math. 4 3 months ahead in
b L . «

: Y. S ] X " . .
science, and 4.8 months ahead in social studies when compared to students who did
$ who did not

attend smaller STAR classes in the early grades (Achilles et al.. 1993- Biddle & Berliner

2002).

[n the Project Challenge Study (1989-1995) seventeen county school districts
were selected to participate in a class size reduction project geared at improving
academic achievement for at risk students in Tennessee. The poorest county districts
were chosen based on the criteria that 75% or more students enrolled qualified for the
free and reduced lunch program. Federal Chapter I funds helped to supplement the cost of
reducing classrooms with a ratio of 1:15. The Project Challenge Study used the
Tennessee Comprehensive Assessment Program (TCAP) to measure and evaluate the
academic success of students. Project Challenge was different from STAR, as it was not
an experiment. Project Challenge had no random selection or placement and no special
testing. Staff at Tennessee State University worked with the Tennessee Department of
Education to track and evaluate academic project of students in Challenge schools.
Reports were provided each year using TCAP results by various researchers.
Participating Challenge schools were reduced to sixteen after the third year of
implementation (Achilles, Zaharias, Nye, & Fulton, 1995; Mosteller, 1995; Nye,
Achilles, Boyd-Zaharias, Fulton & Wallenhorst, 1992).

Nye et al. and her colleagues,(1992) ranked schools from 138 Tennessee school
systems based on their second grade TCAP scaled scores. Preliminary results of the first
year, 1990-1991, showed that of the 17 Project Challenge systems, nine improved their

rankings in reading ten improved in mathematics when compared to the 1989-1990
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TCAP scores. Nye et al. (1992) and her colleagues also converted 138 Tennessee school

systems average TCAP scores » i i
syste ag res (o z scores to determine Project Challenge school systems

deviation from the state average scores in reading and math. While Project Challenge
average z scores for reading and math were below the state average, there was a quarter
standard deviation gain between 1990 and 1991, moving all 17 Project Challenge systems
closer to the State TCAP mean test scores. Nye and her colleagues (1992) stated: “The
gains in ranking and z-score comparisons suggest that on average, the second-grade
results on TCAP indicated achievement benefits that might be attributed to participation
in smaller classes” (p. 12).

On average, Project Challenge school systems continued to improve in rank over
the next two years. Mostellar (1995) in his review of all the STAR related studies noted
that the school districts in Project Challenge were performing well below the state
average in mathematics before the project was implemented and those districts
participating in Project Challenge moved above the state average after three years of
implementation.

Achilles et al. (1995) found that Project Challenge schools collectively were
below average in TCAP scores for 1990 and by 1993 were collectively above average in
reading (Achilles, et al., 1995). Achilles, et al. (1995) also used the Tennessee Value-
Added Assessment System (TVAAS) to help aggregate data for students taking the
TCAP assessment. TVAAS is a statistical process where Achilles et al. (1995) could
compare gains in Tennessee students to a large number of variables and rank average

scores by system, school, or classes and the equivalent mean gain compared to the

national norm gain. Achilles et al. found that Project Challenge schools produced
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achicvement results that paralleled th i T
: ose predicted fro i i
m carlier STAR experiment
S

showing support for positive effects of smaller class sizes. It was noted however, that a
1:15 ratio throughout Project Challenge schools was an assumed condition and not
verified.

Hanushek’s (1999) critical analysis, review, and independent investigation of the
Tennessee STAR experiment challenged its validity and reliability due to design and
implementation issues. In his independent study of the STAR data, Hanushek used
econometric evidence to calculate the estimated effects of teacher-pupil ratios on student
outcomes. Hanushek contended that the commonly cited STAR results were upwardly
biased and that the benefits of class size reduction implementations are not worth the
cost. Hanushek concluded in his 1999 analysis:

Class size reduction represents one of the most costly reform policies actively

discussed. Even if there are positive effects, they must be sufficiently large to

justify the expenditure. Because of the very small (if any) effects of general class
size reduction policies that have been found a thorough analysis of costs and
effectiveness relative to other policies does not seem to be required here.

(p. 159)

The Wisconsin SAGE Program

Under the supervision of STAR investigators from the Tennessee program,
Wisconsin began targeting neighborhood schools with large enrollments of minorities
and disadvantaged students for class size reduction (U.S. Dept. of Education, 2004). The

five-year pilot study of the Wisconsin Student Achievement Guarantee in Education

(SAGE) began in the 1996-97 school year (Molnar et al., 1999). In the 1996-97 school
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year, 30 elementary schools representing 21 school districts becarme SAGE schools. The

program required four interventions for participating schools. The first requirement was

that participating schools reduce the pupil-teacher ratio within a classroom to at least 15
stipnts par teucher begmalng with kindergarten and first grade in the 1996-97 school
year, second grade added by the 1997.98 school year, and third grade in the 1998-99
school year. The second requirement was to establish lighted school houses open in early
morning until late at night offering more support for disadvantaged students. The third
requirement was to develop rigorous curricula and the fourth requirement was for schools
to establish a system of staff development and professional accountability (Molnar et al.,
1999).

Annual evaluations of the effects of the program were mandated by SAGE
legislation. Immediate implementation of all four required interventions were not
possible by all participating schools, but the pupil-teacher ratio was met by all
participating schools (Molnar et al., 1999). Most schools reduced class sizes down to
about 15 students per one teacher in a single classroom. The SAGE legislation defined
pupil-teacher ratio as the number of assigned students to one teacher. They did not
specify that students had to be in one room with four walls and a teacher. Thus, some
SAGE schools creatively found solutions to conquer the space problem of adding
additional classrooms (Molnar et al., 1999). Out of the 176 SAGE classrooms, 10 in the
1996-97 school year and 11 in the 1997-98 school year consisted of a shared space
classroom where a temporary wall separated classrooms with 15 students on one side

in the
with a teacher and 15 on the other with one teacher. Forty-two SAGE classrooms in

i ith tw
1996-97 school year and 45 in the 1997-98 school year consisted of 30 students wi 0
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classroom and consisted of 30 students with ope teacher except for during readi
reading,

language arts, and math when an additiona] teacher joined the class to reduce the ratio to

15:1. Ten classrooms in the 1996-97 schoo] year implemented the floating teacher model,
while only four classrooms in 1997-98 used the floating teacher model. One participating
SAGE kindergarten classroom in 1996-97 and one first grade the 1997-98 school years
consisted of 45 students in one single classroom space with three teachers (Molnar et al.,
1999).

The comprehensive Test of Basic Skills (CTBS) was administered to first grade
SAGE students and comparison schools (non-SAGE) and included pre and post
assessments in reading, language arts, and mathematics (Molnar et al., 1999).
Comparison schools were among the same district and resembled each SAGE school in
terms of average family income, prior records of achievement in reading, racial
composition, and K-3 enrollment (Molnar et al., 1999). A team of researchers headed by
Alex Molnar, Philip Smith and John Zahorik were the lead researchers from the
University of Wisconsin that analyzed the data and evaluated the effects of the first two
years of implementation. Molnar and his colleagues used regression analysis to control
for differences in individual student characteristics, and a hierarchical linear modeling to
control for classroom characteristics when analyzing student achievement outcomes.
Principals and teachers were surveyed, some were interviewed, and on-site observations
were completed by researchers (Molnar et al.,1999).

The results from evaluations of first grade CT BS scores for the first two years of

the SAGE study yielded similar findings as the Tennessee STAR program. MESEE
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SAGE first grade students se i o e
SR hudeiits scored significantly higher oy, Postiests in all subjects tested

when compared (0 non-SAGE students from the comparison schools (Molnar et al., 1999
retal., :

~a? < 2 .
Smith et al., 2003). Molnar and his colleagues did feport a ceiling effect in the results of

the 1996-97 test score results showing a downward biag (Molnar et al 1999). When

adding additional classroom space. The 45:3 pupil-teacher ratio classroom was not
included in the analysis (Molnar et al., 1999).

The SAGE study offered a valid argument that Black students benefit more from
smaller classes than White students (Molnar et al., 1999; Smith et al., 2003). Black
SAGE students achieved greater gains in total CTBS scores than White SAGE students
(Molnar, et al., 1999). For example, White SAGE student made average pre-posttest
gains of 44.93 points (1996-97) and 48.56 points (1997-98), while Black average gains
were 53.79 points (1996-97) and 53.93 points (1997-98) (Molnar et al., 1999).

The SAGE program is often cited as evidence that CSR can succeed as a vehicle
to reduce the achievement gap that exists between Black and White students (Biddle &
Berliner, 2002; Molnar, et. al., 1999; Nye, Hedges, & Konstantopoulos, 1999, 2000;
Smith et al., 2003; U.S. Dept. of Education, 2004). Molnar and his colleagues (1999)
noted that the gap between Black and White students was larger in SAGE schools than it

was in comparison schools. In terms of the achievement gap, Molnar et al., (1999) stated
“African American SAGE students achieved greater gains in terms of CTBS total scale

scores than White SAGE students from pretest to posttest, closing the achievement gap
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(although the gap remained statistically signifi &
Significant)” (p.170). Th i
" - I'he researchers in the
SAGE study found that:

A strong case i
g case can be made for reducing class size in the early grades as an

effective means of addressing the achievement gap between African America d Whi
n an ite

students, one of the most persistent and troubling problems in American public education
(Molnar et al., 1999 p.177).

SAGE study surveys revealed that smaller classes helped teachers as they
reported more knowledge about students, more instructional time due to fewer discipline
problems, more time for individualized instruction, and the ability to cover more content.
Smaller SAGE classes were linked to increased job satisfaction for teachers, reduced
stress, and more time to collaborate with other teachers (Molnar et al., 1999).

The SAGE program has continued steadily since it was first implemented in 1996.
Smith et al., (2003) tracked the academic performance of students in 30 schools from 21
school districts that began the SAGE program in 1996. They compared achievement of
SAGE students to similar students in non-SAGE schools in the same districts. They
tracked students for three full school years using the Terra Nova Comprehensive Test of
Basic Skills with pre and posttests each fall and spring from 1996 to 2001. Smith et al.,
(2003) found that the greatest separation between achievement of SAGE and non SAGE
students occurred in first grade with a 25-30 percent higher level of achievement than
comparison students in larger classes. They also found that the advantages of smaller
classes continued as SAGE students were achieving one-third to one-half a year ahead of

comparison students in larger classes. Their analysis of the longitudinal SAGE data also

. ] i ., stated:
found continued positive benefits of narrowing the achievement gap. Smithetal., s
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students in 1% grade and prevents it from widening in 2"

and 3" grade. In the larger

comparison classrooms, the achievement gap between African Americ d whi
1Can and white

students widens each year (2003, p. 73
The Wisconsin Department of Public Instruction continues it’s SAGE program
today in it’s schools across the state. The Wisconsin Department of Public Instruction

website reports that Wisconsin now has approximately 475 SAGE schools and that

SAGE schools receive $2, 250 for each low-income K-3 child (Wisconsin Department of

Public Instruction, 2008).

While vthe Indiana, Tennessee, and Wisconsin programs helped to show the
positive benefits of smaller classes in earlier grades, the state sponsored class size
reduction program in California did not have the same successes (Biddle & Berliner,
2002; Achilles, 2003; Bohrnstedt & Stecher, 1999; Smith et al., 2003; U.S. Dept. of
Education, 2004). Biddle and Berliner (2002) describe California’s CSR program as “ a
near -textbook case of how not to reduce class size within a specific state” (p.13).

The California CSR Program

The release of the 1994 NAEP scores put California tied for last place in reading
among fourth graders for the 39 states that participated in the national assessment
(Bohmstedt & Stecher, 2002). In 1994 California had the largest average class size in the

country averaging 29 students per classroom. With published Tennessee’s STAR Project

successes, Governor Pete Wilson helped the California legislature passed a new law

providing school districts $650 per student for each K-3 classroom that had 20 or fewer

students. The new legislative funding also required that schools first reduce all first grade
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classes, followed by second grades and then kindergarten or third grades (Bohrnstedt &
ohrnste

Stecher, 2002). California spent almost 1 billion dollars in the first year of

implementation of CSR (Bohrnstedt & Stecher, 2002). Evaluators of the California CSR
program note that California’s population is much more racially and ethnically diverse
when compared to Tennessee. The number of students with limited English proficiency
in California far outnumbers those in Tennessee as well (Biddle & Beliner, 2003;
Bohrnstedt & Stecher, 2002). The first year of CSR in California involved almost 1

million students in 52,000 classrooms, over 150 times as many students as in the

Tennessee STAR program (Bohrnstedt & Stecher, 2002).

The CSR Research Consortium, a partnership researching California’s Class size
Reduction Reform lead by Bohrnstedt & Stecher (2002) released a comprehensive
evaluation and summary of the state-wide program. Class size reductions in California
were associated with declines in teacher qualifications and inequitable distribution of
credentialed teachers (Bohrnstedt & Stecher, 2002). The ultimate size of the CSR
required the immediate hiring of thousands of new teachers and the addition of 18,000
classrooms. Schools serving inner city students and disadvantaged students found
themselves in a jam as they were forced to choose from the bottom of the applicant pool
to fill vacant positions. More qualified applicants took advantage of the many vacancies
002; Bohrnstedt

available in the suburbs due to the new legislation (Biddle & Berliner, 2

& Stecher, 2002). Borhnstedt and Stecher (2002) painted a picture of the magnitude of

the problem in their report:

The proportion of K-3 teachers who were not fully credentialed (e.g., teachers

ials) i fore the
with intern or emergency credentials) increased from 1.8 percent be
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wcredentialed teg .
uncre ed teachers were hired by schools serving the most disadvamag d
e

students, in part because these schoolg were slower to implement CSR. and

more certificated teachers had already been hired elsewhere. In 2000-01, more

than one in five K3 teachers were not fully credentialed in schools with high

percentages of low-income, EL, minority, or Hispanic students (primarily large

and urban (p. 10).

Urban schools also found it much more difficult to aquire the needed space to
support the new number of additional classrooms (Bohrnstedt & Stecher, 2002).
Operating costs for the new classrooms exceeded state payments and many schools took
classroom space and funds from other programs to support CSR. Schools reported
turning special education quarters, music rooms, art rooms, computer rooms, even
libraries and teachers’ lounges into makeshift classrooms to meet state requirements.
Some schools had to tap into operating budgets to pay the rent on portables that were
purchased to house new classrooms and delayed building repairs or purchasing needed
curriculum materials (Bohrnstedt & Stecher, 2002).

While surveys showed that parents and students in California liked smaller classes and
teachers reported giving students more individualized attention, evaluations of the CSR

program showed no relationship of smaller class sizes to student achievement

(Bohrnstedt & Stecher, 2002). Borhrnstedt and Stecher tracked achievement gains

. to CSR
between cohorts of students with incrementally different patterns of exposure

g i ed on
from kindergarten to third grade. While statewide average test SCOTes increas
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average across cohorts, the gains in

CSR program:

his example i
T ple should serve to remind us that smaller classes are not an educational

prnaces- that i grder to e effective, programs for reducing class size should be

planned with care and with thought given to the other needs and strengths of

existing school systems. (p.13)

The Federal Class Size Reduction Program

In 1999 under the Clinton Administration, the Department of Education
appropriated $1.2 billion for the Federal Class-Size Reduction Program (U.S. Department
of Education, 2004). The Federal CSR program, although altered under the Bush
Administration, still exists today and has since been folded into Title II, Part A of the No
Child Left Behind (NCLB) Act of 2001 (U.S. Department of Education, 2004). The goal
of the Federal CSR program is to improve student achievement, particularly in reading,
by reducing class size in primary grades. Funds are distributed by the states to the most
needy schools based on enrollment and poverty data. Funds allocated are allowed to be
spent on recruitment, teacher salaries, and professional development and training of new
teachers. In Fiscal Year 2001 the U.S. Department of Education allocated over $1.6
billion dollars to schools to be used under the guidelines of the Federal CSR Program

(U.S. Department of Education, 2004).

An evaluation by the U.S. Department of Education (2004) of the Federal CSR

incipal surveys.
Program was conducted by using 500 district staff surveys and 500 principa y
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site visits to 24 schools and 48 classrooms w. pring o €
l S8 ® Were conducted in the spri £2001. Th
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evaluation was conducted to provide data on the distribution of federal funds for CSR
nds for CSR, to

provide data on the implementation of CSR, anq effects of the program on class size. It
Si1ze.

did not provide data on the effects of CSR op classroom practices or student achievement

(U.S. Department of Education, 2004).

The surveys of the Federal CSR program revealed facts about how Title IT funds
were spent (U.S. Department of Education, 2004). It was reported that while districts
were permitted to use up to 15 percent of allocated funds for professional development,
only 39 percent of districts in 2001 chose to spend it on that activity. Instead, districts
used the funds to hire teachers to reduce class size (U.S. Department of Education, 2004).
The Federal CSR program has had a modest impact on reducing class size in targeted
schools (U.S. Department of Education, 2004). According to U.S. Department of
Education surveys from 2001, in schools and grades where federally funded CSR
teachers were placed, the average class size decreased by only one or two students. The
overall average class size, after the Federal CSR implementation ranged from 18 in
kindergarten, 20 in first grade and 21 in grades 2 and 3. Evaluators believed this to be due
to increases in enrollment that mitigated the CSR and also due to the fact that 40 percent
of the schools assigned CSR teachers to a special subject or team teaching instead of
creating a new classroom (U.S. Department of Education, 2004).

Evaluators reported on two of the limitations of the Federal CSR program:

i luators noted,
available teachers and classroom space. Department of Education cva

. ys imited ability of
“Variations in program implementation across districts demonstrates the limited y
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small amounts of federal funds (o Create more effective learn; i
arning environments for

students throughout the nation™ (U.S. De
s - epartment of Education 2004
s s P- 49)

The Long Reach of Tennessee’s Project STAR

While Project STAR was conducted over two decades ago in the 1980’s. due to

the success of the study, it’s data are stj]] being reviewed and analyzed by researchers to

help find more answers about CSR and its effects (Finn et al., 2005; Konstantopoulous,
2008; Krueger & Whitmore, 2001). Researchers are still studying the STAR data to find
out just how far the effects of smaller classes can be related in life. Finn, Gerber & Boyd-
Zaharias (2005) used STAR data to analyze graduation rates and concluded that
graduating was related to K-3 achievement. Finn, Gerber, and Boyd-Zaharias (2005)
found that attending small classes for 3 or more years increased the likelihood of
graduating from high school, especially among disadvantaged students. Alan Krueger and
Diane Whitmore at Princeton University reviewed Project STAR data in hopes of
answering the questions about the relationship between smaller class sizes and reducing
achievement gaps. Krueger and Whitmore (2001) found that low income and Black
students tend to benefit more from attending smaller classes that White students. Krueger
and Whitmore (2001) also found evidence that criminal conviction rates were 20 percent
lower for adult Black males who were assigned to a small class in early years than for
adult Black males who were assigned to a regular-class in early years. Krueger and
Whitmore’s (2001) finding for incarceration rates was noted, but was not statistically

significant.
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Vve, Hedges & Konstantopoulous Class Size Studies

Nye. Hedges, and Konstantopoulous (1999, 2000a, 2002, 2004) used Tennessee
project STAR data and collaborated to furthey Study the issue and effects of class size

Nye et al. (1999) conducted a five-year follow up of the students in the Tennessee STAR
experiment and analyzed the long term effects of smaller classes in primary grades. They
found results very similar to the Lasting Benefits Study and concluded that small class
effects in primary grades do not disappear over time, but provide achievement benefits
that last until high school. Nye et al. (1999) also found that students who experience more
years of smaller classes in Kindergarten through grade 3 have higher levels of
achievement five years later than students who have had fewer years of smaller classes
(Nye et al., 1999). In 2000 (a), Nye et al. conducted a study using STAR data to
determine if disadvantaged students benefit more from smaller classes. They found that
the results of the study support the conclusion that small classes in the early grades lead
to higher academic achievement. Nye et al. (2000a) also found what they called as “weak
evidence” supporting that minorities benefit more from smaller classes (p. 1). Their
results indicated that minority students experience small class effects on reading
achievement that are 54-86 percent larger than the effects on White students and 30-46
percent as large as the reading achievement gap between minority and White students.

inori achievement were
Differential effects of small classes on minority students on math

ifi inori nts were only defined in
low SES students were statistically significant. Minority stude
i e not given a specific group
the study as a student belonging to a minority group and were 101 8

such as Black or Hispanic (Nye et al., 2000a).
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In 2004, Nye, Hedges a LOne
£es and l\(mslanopoulouq conducted a simij d
asimilar study to their

. ] S| y P
1999 study using Project STAR five.- year follow up datg py differentiated
erentiated to determine if

minorities experience larger lasting benefits from smaller (]
asses when compar
ed to

white students. Nye et al. (2004) used a re
peated measures ana]ys;
ysis and found that there

were positive lasting benefits for minoritjes who
attend four year.
s of smaller classes in

imary erades. In the case of readi i inoriti
primary g ding achievement, minorities experienced a much larger

small class effect when compared to White students in all grades (Nye et al. 2004). In the
case of math achievement, the small class effect for minorities was only slightly larger in
grades four and seven when compared to White students, and was about 30% larger in
grades six and eight. In grade five, the data suggested that the small class effect in math
achievement for White students was somewhat larger than minorities (Nye et al., 2004).
They also found evidence that the negative differential effect for girls lead to a smaller
gender difference in math scores among students who had four years of smaller classes
when compared to those in regular-sized classes. The analysis of the data lead Nye et al.

(2004) to conclude: “Thus, evidence indicated that small classes could help reduce

overall racial and ethnic inequality in reading achievement and reduce gender inequality

in mathematics achievement” (p. 99).

A study published in March 2008 conducted by Spyros Konstantopoulos at

Northwestern University used Project STAR research data to investigate whether small

i high achievers.
class sizes had an effect on reducing the achievement §ap among low and high a

] to suggest that
Konstantopoulos reviewed data from Project STAR and found evidence gg

i r all students, it does not
While decreasing class size increases achievement on average fo ’

. ithin a class.
appear to reduce the achievement gap within a
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Konstantopoulous (20 e
| (2008) used Meta-analysig and quantj)
d aiitiie regression methods (¢
s S 1o

mean dif

found that class size reduction had larger positive effects for minority and disadvantaged
vantage

students (Finn & Achilles, 1990; Nye et al., 2004; Kruegar & Whitmore, 2001

Konstantopoulous (2008) hoped to extend his investigation with a more in depth

assessment and strived to “shed light on the mechanism through which small classes

affect the achievement of low-and high-achieving students” (p. 274). Konstantopoulous

(2008) examined the variability of student achievement between small and regular classes
as well as the varied effects of small classes in the upper and lower tails of the
achievement distribution. He does note the limitation of using SAT scores as they are
norm referenced, and are not necessarily aligned with the school curriculum taught at
each grade level. In his analysis, Konstantopoulous found that all students made
significant gains in smaller classes when compared to regular sized classes. When
examining variability he found evidence that smaller classes may not reduce the
achievement gap (Konstantopoulous, 2008). When comparing very high achievers from

the upper tail of the achievement distribution to the very low achievers at the lower tail of

. . . ins from
the achievement distribution, the very high achievers made significantly more gains &r

g ludes
being in small classes then did very low achievers. Konstantopoulous (2008) conclude

Sk , CSR will most
that while all types of students benefit from being in smaller classrooms

i cist within classrooms.
likely not work as a strategy in closing the achievement gaps that exis
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Conclusion

Student achievement for

all is Amer; . .
lerican education’s top priority and the nation

has a vested interest in closing achievement £aps that exist bet
s ween groups of students

When taxpaycr money 1S illVOlVCd there will W
’ al ays be a debat w 1
e about hat is the best

use of funds in terms of education (Achilles, 2003, Achilles et al., 2002; American
Educational Research Association, Fall 2003; Biddle, & Berliner, 2002; Borland et al.,
2005; Finn et al., 2005; Gilman, & Kiger, 2003; Hattie, 2005; Iacovou, 2002;
Konstantopoulos, 2008; Krueger, 2003; Nye et al., 2004). There is much research to
support the claim that smaller classes in primary grades help students to achieve more
academically and that the effects are lasting (Achilles, 2003; Achilles et al., 1998; Biddle
& Berliner, 2002; Finn & Achilles, 1990; Glass & Smith, 1979; Grissmer, 1999; Nye et
al., 2000b, 2004; Smith, et al., 2003). Whether different types of students benefit more
from smaller classes than others is unclear, even after decades of research and debates.
There is some evidence to support the claim that Black and disadvantaged students
benefit more from smaller classes and that smaller classes in primary grades can
contribute to closing the achievement gap(Achilles et al., 1998; Molnar et al., 1999; Nye

etal., 2004; Smith, et al., 2008). Konstantopoulous’ (2008) more recent study challenges

those claims and helps to put the issue of CSR back in the limelight.



CHAPTER 1y
METHODOLOGy

Overview

This chapter explains the methods and procedures that were employed in th
yed 1n the

research process. Study design, p articipant information data collection process, d
’ SS, data

analysis plan, and specific hypotheses will be included.

Research Design

The research design used was a quantitative descriptive study. This field study
examined any significant relationships between smaller class sizes and increased
academic achievement. The relationship between DIBELS™ scores prior and post to
CSR implementation were examined for significance based on the variables of gender
and ethnicity. The statistical design applied in this study was the ¢ test and an F Test
(ANOVA). The statistical package used was StatView.

Participants

This study accessed DIBELS scores from 749 primary students in kindergarten,

34

first, and second grade in two selected Title I schools in Clarksville Montgomery County

Schools. Participants involved in the study were assigned to a regular size classroom

with average class size ranging from

i oms with an
CSR implementation, the participants were assigned to smaller classro

- hool year.
average class size ranging from 16-18 students for the 2007-2008 sc y

18-23 students for the 2006-2007 school year. Post
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In cfrume nt

This study measured ac
hievement by utilizing daty from the D
ynamic Indicatorg

of Basic Early Literacy Skills™ (DIBELS) asse
Ssment. DIBEL.§™ ar
- € a set of
standardized individually administereq measure
‘ $ of early literac
y development. The

™
PIRALY " BN poi e developed at the University of Oregon by Roland H
an

Good and Ruth A. Kaminski (2002). They are designed to be short (one minute) f]
uency

measures, Ot subtests, used to regularly monitor the development of pre-reading and earl
arly

ing skills. Clarksvill »
reading skills. Clarksville Montgomery County administers DIBELS™ assessments three

times a year: the beginning, middle and end of the school year, although subtests included

vary depending on grade level and school.

This study compared end of year DIBELS™ scores from 2007 and 2008 using
two separate measures or subtests of literacy development: Word Use Fluency (WUF)
and Oral Reading Fluency (ORF). Word Use Fluency assessments were administered to
all kindergarten, first, and second grade participants. Oral Reading Fluency assessments
were administered to first and second grade participants. The ORF assessment is not
recommended for kindergarten and is not administered to first graders until the middle of
the year. Benchmarks and national norms indicate that most students do not begin

reading fluently until the middle of first grade (Good & Kaminski, 2002).

i been shown to be a
The DIBELS™ Oral Reading Fluency (ORF) measure has been

; , & Jenkins,
200d indicator of a student’s overall literacy skills. (Fuchs. Fuchs, Hosp

i di assage and
2001). For this subtest, students are presented with a grade level reading p

- ncorrectly, omitted, or
asked to read it aloud for one minute. Any words read aloud inco y

i i The ORF unit of measure
hesitated upon for three seconds are considered incorrect
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o 10N and
Scoring Guide 6™ Edi

-related validity,
concurrent validity, predictive validity, anqd alternat
e form reliabj)it
y for the ORF subtest
battery (Good & Kaminski, 2002). Good and Kaminski

correlate DIBELS™ ¢

of the DIBELS ™y

psycho-Educational Battery-Revised Reading Cluster, the Woodcock-Johnson Psycho

Educational Battery-Revised Readiness Cluster, and Curriculum Based Measurement

(CBM). The ORF measure had the strongest reliability and validity with an alternate form
reliability score of .92, a test-retest score of .97, an average concurrent validity
coefficient of .80, and a predictive validity coefficient of .66 (Shanahan, 2005).

The DIBELS™ Word Use Fluency (WUF) subtests measures a student’s
expressive vocabulary skills. Expressive vocabulary is the ability to use words to convey
a specific meaning for a word. The WUF measures a students skills in correctly using
vocabulary words in verbal utterances. (Good & Kaminski, 2002). For this subtest,
students are orally provided with a vocabulary word and asked to use it in a sentence,
phrase, expression, or utterance. The administrator continues to present words until the

itati i ds are
one-minute time limit is reached. Students hesitating or pausing for 5 seconds

i ber of words
provided with the next vocabulary word. The WUF measure I$ the total num

is defined as an
spoken by the student in correct verbal utterances. Correct usage 1

word or a definition
Utterance that conveys the correct meaning of the target vocabulary

be a phrase, expression, or
Orsynonym of the target vocabulary word. An utterance may p

e had an alternate form
Sentence (Good & Kaminski, 2002). The DIBELS' M WUF measur

arten, .65 in first grade, and .66 in second

single probe reliability score of .71 in kinderg
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grade (Kaminski et al., 2004). The DIBE] g™

WUF me;
Measure had much more success
however with multi-probe relj

lll llly i ¢ S l BELS
11 USlng t.he dggregate Of fiVe probe. . he DI

v l ”_‘ measurc h(ld al ﬂ“c na[e fOl‘m multi'probe reliabillly SCore Of 92 i i

| I . mn klndergal te",

90 in first grade, and .91 in second grade (Kaminskj et al., 2004). The WUF also had
) ! sl

concurrent criterion related validity of .44 to .55 with the Test of Language Development

n )
A4 1047 with a comprehensive language sample, 34 to 42 with e ORF, and .35 with
e Oregon State Assessment at the end of third grade (Kaminski e a, 2004).

Data Collection Procedure

Prior to collection of data, permission was sought to conduct research from the
Institutional Review Board at Austin Peay State University (see Appendix A) and the
Clarksville Montgomery County Research Committee (See Appendix B). Data was
gathered on WUF and ORF DIBELS scores for kindergarten, first, and second grade
students in the two participating Title I schools. Demographic data and DIBELS scores
were retrieved and coded by authorized school personnel so that no student or teacher
identifiers were revealed. Demographic data were aggregated by grade level, gender, and
ethnicity.

Data Analysis Plan

i for each of
STATView Statistical Software was used to conduct un-paired ¢ tests

mpare SCOres
the participating grade levels and DIBELS™ subtests (WUF and ORF) to comp

; iance (ANOVA) was utilized
Prior and post to implementation of CSR. Analysis of Variance (

i i to eender and ethnicity.
using STATView to test for statistical significance with regard to g

0 \Y, iled c i d analysis was made to
Using both the ¢ test and the ANOVA, a detailed comparison an
ettes .

i t scores before and
ence in the DIBELS " subse

determine if there was a significant differ




fr the CSR WS implemented i
in the two schools. Hypoth
7 eses were test!
ed and anal
yzed

Lihe 05 level of significance.
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CHAPTER v

Results and Analysjg of Data

Introduction

are similar as they are both inner city Title I schools. Approximately 86% of the
population in both schools is economically disadvantaged. Student demographics for the
two schools include 52% White, 38% Black, 8% Hispanic, and 2% other. Table 1 details

the average class sizes for participants during the study.

Table 1
Class Size Datq
e Average Class Size Average Class Size
Grade Level D S
Kindergarten 18 16
First Grade 20 18
23 19

Second Grade
\




, PR TRk i
Using STATView, 3 st

atistical sofyy,
Software Program, the epg o year DIBEL§™
ceores of students prior to (he implcmentation Of CSR j 20 ‘
0 2006-2007 were ¢
- N Ompared to
the end of year DIBELS™ scoreg of Students iy 2007-2008 afte f
I'Iour teacher positions

were added and classes were reduced ip Size. T
- 1WO subtestg of DIBELS§™

more than two variables were analyzed using an Analysis of Variance (ANOVA). The
relationship of each analysis was compared at the .05 leve] of significance. If statistical
differences were found using the ANOVA, a post-hoc Tukey-Kramer test was used to
differentiate which groups were statistically different.
Presentation and Analysis of Data

Research Question One

Is there a significant difference in DIBELS™ scores before and after lowering
class size? This question was answered by the use of descriptive statistics. Five separate ¢
tests were utilized to compare each grade level DIBELS™ subset scores prior and post
implementation of class size reduction. Table 2 outlines the comparison of Word Use
Fluency (WUF) scores and the Oral Reading Fluency (ORF) scores between the Non
Class Size Reduction (NCSR) Year 2006-2007 and the Class Size Reduction (CSR) Year

‘ - inating Title I schools.
2007-2008 for the respective grade levels in the two participating
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Table 2

Unpaired t-1ests Evaluating Eng of Year DIBEL g™ Scores (wy,
** (WUFIORF) 206.
2007-2008 in Schools with Class size Reduction ) 2006-2007 ang

Grade Level /Variable n
r M df : 5

WUE
K NCSR 2006-07 186 30.170
K CSR 2007-08 197 35.910 382 3221 0001 **
1 NCSR 2006-07 101 61.270

204 g
I CSR 2007-08 104 7318 7230001
2" NCSR 2006-07 90 70.850

160 -6.761 .0001**
2" CSR 2007-08 71 78.960
ORF
1" NCSR 2006-07 101 33.730

204 -5.872 .0001**
1" CSR 2007-08 104 43.160
2" NCSR 2006-07 90 79.660

160 -15.288  .0001**
2" CSR 2007-08 71 90.910

Note: **p < 05; NCSR = Non Class Size Reduction; CSR= Class Size Reduction;
Hypothesis One
The null hypothesis stated there was no statistically significant difference in
i - 0001 for all five t
DIBELS™ scores before and after lowering class size. The p-value of
scores. The null

is study, it can be stated that
hYpothesis is therefore rejected, and for the purpose of this study
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student literacy achievement ip Word Use Fluenc
eadin

. Flue
enificantly increased after the implementatiop of cs g Fluency
. R.

Research Question Two

4 on gender?
class size based on gender? The secong Tesearch question €Xamined th b
€ variables of clasg

size and gender for WUF and ORF, Ap ANOVA was utilized for each grade level
evel to

differences i .
compare the ditferences in mean DIBELS™ g¢qreg (WUF and ORF) of males and

females before and after implementation of CSR. A post-hoc Tukey-Kramer test
> was

utilized to differentiate which means were Statistically significant and is indicated with
subscripts next to each mean.

Table 3

ANOVAs evaluating End of Year WUF DIBELS™ scores 2006-2007and 2007-2008 in

schools with Class Size Reduction in terms of gender

Grade Level /Variables n M df F P
= .
K Males NCSR 2006-07 89 31.123,
K Females NCSR 2006-07 97 29.217, 1 S i
K Males CSR 2007-08 96 36.910,
K Females CSR 2007-08 101 34.9104

- — : tion; Means
Note: **p < 05; NCSR = Non Class Size Reduction; COSSR'[Tugti(?alZ;elrzz?gu:i tl'noc ke
with different subscripts differ significantly at thep <. (Table 3 continues)
difference comparison.



Table 3 continued

ANOVAs Evaluating End of Yeqy WUF Dip ELs™

schools with Class Size Reduction in Termg of Ge
= n

Grade Level /Variables

WUF

BAS L

1* Males NCSR 2006-07

1 Females NCSR 2006-07
1% Males CSR 2007-08

1% Females CSR 2007-08
WUF

2" Males NCSR 2006-07
2" Females NCSR 2006-07
2" Males CSR 2007-08

2" Females CSR 2007-08

n

35

36

43

Scores 2006-2007and 2007-2008 in

der

M df

61.240,

61.300,

1 9.275  0030*+

72.680,

73.680,

70.840,

70.860,
1 7.694 0067**

77.9604

79.960,

Note: **p < .05; NCSR = Non Class Size Reduction; CSR= Class Size Re@uc_ti_on; Means
with different subscripts differ significantly at the p < .05 Tukey-Kramer significant

difference comparison.
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Table 4

(NOVAS Evaluating End of Year Opp DIBELS™ ¢
cores 2()()6-2007 and 2007-2008 in

\ v with Class Size Reduction
Schools wi ction in termg of G
‘ render

Grade Level /Variables n M
- df F

e ﬂ‘.‘ e p
ORE
1* Males NCSR 2006-07 48 70.650
1% Females NCSR 2006-07 53 76.150b
1% Males CSR 2007-08 49 77.100, : 966 O
1 Females CSR 2007-08 ko 83.650,
ORE
2"! Males NCSR 2006-07 44 33.180,

2" Females NCSR 2006-07 46 34.280,

1 39.026  .0001**
2" Males CSR 2007-08 35 42.800,

2" Females CSR 2007-08 36 43.520,

Note: **p < .05; NCSR = Non Class Size Reduction; CSR= Class Size Reduchian; Means
with different subscripts differ significantly at the p < .05 Tukey-Kramer significant
difference comparison.

Hypothesis Two

The null hypothesis stated there was no statistically significant difference in

i d on the
DIBELS™ scores before and after lowering class size based on gender. Based on
IBELS™ scores for
Statistical analysis using the ANOVAS which compared end of year D

i iected. Each p-
Males and females post and prior CSR, the null hypothesis must be rej
der at the

= 4 i ith relation to gen
Yalue for the five ANOVAs indicates a statistical difference W1
. dicate a statistically
05 leve) of significance. The Tukey-Kramer post-hoc tests indica



qgnificant d

. 05 level. In first gr
he Lk

ade and sec ¢
” de and secong grade however, the Tukcy-

indicate that there was no statistically significant difference pey
w

¢en the meang of males
and females in WUF in the Non-CSR year, 2006-07. Tukey-Kramer Post-hoc tests a]
- ests also

revealed that the means did not differ significantly between first grade males and firs
irs

orade females in ORF for the CSR year, 2007-08.

Research Question Three

Was there a significant difference in DIBELS™ scores before and after lowering

class size based on ethnicity? The third research question examined the variables of class
size and ethnicity for WUF and ORF. An ANOVA was utilized for each grade level to
compare the differences in mean DIBELS™ scores (WUF and ORF) of students
belonging to the majority (Caucasian) and students belonging to the minority (African
American, Hispanic, Asia/Pacific Islander, Other) before and after implementation of
CSR. A post-hoc Tukey-Kramer test was utilized to differentiate which means were

indi i i mean.
statistically significant and is indicated with subscripts next to each
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Table 5
ANOVAs Evaluating fpq of Year WUF p IBEL gt

Schools with Class Size Re(luction in Termyg Of Ethpj;
' . ; niciy

" Grade Level /Variableg n
_—— P
WUE
K Majority NCSR 2006-07 96 31.123
v a
K Minority NCSR 2006-07 90 29.217,
. 1 ¥ %
K Majority CSR 2007-08 102 36.910, _— A
K Minority CSR 2007-0g8 95 34.910,
WUF

I*Majority NCSR 200607 54 62078,

I Minority NCSR 2006-07 47 60.078, 1 4.479 .0369*
I Majority CSR 2007-08 56 73.204,

I Minority CSR 2007-08 48 73.157,

WUF

2 Majority NCSR 2006-07 47 71647,

2nd Minority NCSR 2006-07 43 70.020, 1 E3NS e gong s
2 Majority csp 2007-08 37 79.588,
2" Minority csg 2007-08 34 783064

: s = Class Size Reduction
% NCSR = Non Class Size Reductl_on, C?fR s(i: ificantly at the p < .05 Tukey-
P<.05. Meaps with different subscripts differ sign

dmer Signiﬁcant difference comparison.
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Table ©

ANOVAS evaluating End of Year Opp DIBELS™
Scoregs 2006~2007 and 2007-2008 in

schools with Class Size Reduction iy, terms of ethnic i
‘ i

Grade Level /Variables n

M df
E p

ORF
13 Majority NCSR 2006-07 54 34.471
1% Minority NCSR 2006-07 47 32.471,

1
¥ Majority CSR 2007-08 56 43.961, 8 s
1* Minority CSR 2007-08 48 42.327,
ORF
2" Majority NCSR 2006-07 47 79.745,
2" Minority NCSR 2006-07 43 79.745,

1 75.284  .0001**
2" Majority CSR 2007-08 37 90.910,
2" Minority CSR 2007-08 34 90.592

Note. NCSR = Non Class Size Reduction; CSR= Class Size Reduction ’
**p <.05. Means with different subscripts differ significantly at the p < .05 Tukey-
Kramer significant difference comparison.

Hypothesis Three

The null hypothesis stated there was no statistically significant difference in

i i thnicity. Four of the five
DIBELS™ scores before and after lowering class size based on ¢ )

i isti i t the .05 level
ANOVAs utilized to test this hypothesis indicated a statistical difference a
F. second grade WUF and
With relation to ethnicity: kindergarten WUF, first grade WU

e OVAs comparing end
Second grade ORF. Based on the statistical analysis using four AN

i 11
d minority students post and prior CSR, the nu
y and m

of year DIBELS™ scores for majorit
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pypothesis Must be rejected. However, the nuy) hypothesis must pe retained when

onsidering the statistical analysis using the ANOVA for first grade ORF. When
CUR .

.alyzing ANOVAS comparing end of year DIBELS™
anal)

Scores for majority and minority

qudents post and prior CSR it was found that although there was 5 difference in mean
scores and students performed better in smaller classes for the CSR year, it was not
satistically different at the .05 level. The difference revealed a p value of .0863.

The Tukey-Kramer post-hoc tests indicate that all of the means differ for
Kindergarten minority and majority students in WUF at the .05 level of significance. In
first grade however, the Tukey-Kramer tests indicate that the means did not differ
significantly between majority and minority students in WUF in the CSR year, 2007-08.
In terms of ORF, only one Tukey-Kramer post-hoc test indicated a significant difference

CSR year, 2006-07.
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Summary

Reduction (CSR) implementation. This study measureg achievement by utilizing end
/utthizing end of

data from the Dynamic Indicat - . .
year y ors of Basic Early Literacy Skills (DIBELS™)

assessment for the school years 2006-07 and 2007-08. This study also assessed any
significant difference in DIBELS scores between ethnicity and gender.

The relationship between class size and student achievement was the focus of
many earlier studies and state-wide longitudinal studies mandated by state legislators in
several states. Educational researchers examining studies such as the Tennessee STAR
program and the Wisconsin SAGE program have suggested that not only does smaller
class size increase achievement, but smaller classes have an even more significant impact
on Black students and students who are economically disadvantaged (Molnar et al., 1999;

Smith et al., 2003). These findings have been challenged recently. Nye, Hedges &

KO“Stanopoulous (2002, 2004) found weak evidence that smaller classes help minority

d that higher
and economically disadvantaged students. Konstantopoulous (2008) foun g

| achievers.
achievers benefit more from smaller classes than lower

y Schools (CMCSS) has spen

goal of improving equity and

¢ millions of dollars
Clarksville Montgomery Count

' . ith the
N past years on CSR within select Title I schools wit

strict (Clarksvillc Montgomery County

' i ists in the di
feducing the achijevement gap that exists i



cehools. 2006, 2008). The go o

~ at1 y
“nplcmcnmnon W

s - | Student achievement can assist
the district in making better policy decisions ip the future ag tp, di
€ district strives to
meet

(he challenges of the requirements of NCL g

heeiseoaple Tor G Study was 749 primary students in kindergarten first, and
s » dll

second grade in two selected Title I schools in Clarksville Montgomery County Schools.
Participants involved in the study were assigned to a regular size classroom with average
class size ranging from 18-23 students for the 2006-2007 school year. Post CSR
implementation, the participants were assigned to smaller classrooms with an average
class size ranging from 16-18 students for the 2007-2008 school year. Literacy
achievement and class size were examined using the following variables: gender and
ethnicity (majority or minority status). The study was conducted to test three hypotheses
stated in the null. Unpaired t-tests and Analysis of Variance, (ANOVA) were utilized
using STAT View statistical software to test for statistical significance at the .05 level.
Tukey-Kramer honestly significant difference post hoc analyses were conducted for any
tests indicating statistically significant differences to determine which means differed.
Findings

- . I
The major purpose of this study was to determine if class size had a signitican

™ d ORF.
effect on literacy achievement as measured by DIBELS Wb
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Hypothesis one comp

ared the end of Year DIBE] g™

WUF and ORp
< before and : ’ scores of
«udents before and after the CSR Implementa;
: ation. Thjs
ypo

thesis wag te

. . sted for all

sudents in the study sample. Kindergarten i5 ot adminj
Inistere

vear WUF scores were used to Compare kinder :
\ garten literacy achjey
| . ement before and
after the CSR implementation. First and second
grade end of year scor

€S were compared
in both WUF and ORF to measure literacy achievement before and after the CS

er the CSR
implementation. All unpaired ¢ Tests evaluating end of year DIBELS™

scores
(WUF/ORF) 2006-2007 and 2007-2008 in schools with class size reduction were found

to be statistically significant at the .001 level. The rejection of the null hypothesis
indicated the relationship between literacy achievement as measured by DIBELS™ WUF
and ORF was statistically significant when considering kindergarten, first and second
grade students. Students enrolled in smaller classes in 2008-09 performed better on
DIBELS assessments than students enrolled in larger classes the previous year.
Hypothesis two compared the end of year DIBELS™ WUF and ORF scores of
males and females before and after the CSR implementation. This hypothesis was tested

for all students in the study sample. Kindergarten is not administered ORF, thus only end

of year WUF scores were used to compare kindergarten literacy achievement before and

i f year scores
after the CSR implementation based on gender. First and second grade end of yea

. . d after
were compared in both WUF and OREF to measure literacy achievement before and a

ing end of year
the CSR implementation based on gender- All ANOVASs evaluating

7 and 2007-2008 in schools with class size

DIBELS™ scores (WUF/ORF) 2006-200



reduction based on ge
<maller class sizes in 2007-2008.

OIS s relationship between clags size and literacy achievement
men

using Tukey-Kramer post-hoc tests indicate that while some statistical differences were
found between the means of males and females, neither sex benefited more from smaller
classes than the other. For example, when looking at ORF, female first graders in 2006-
07 scored an average of 34.280 words per minute. Female first graders in 2007-08
performed better with smaller classes averaging 43.520 words per minute, a difference of
9.24 words. When looking at first grade males in ORF between the two years, males in
2007-08 performed better in smaller classes with 9.62 more words than the males in
2006-07. While the male gain is slightly higher, it is certainly comparable and almost
equal to the first grade female performance gains in ORF for the same year. When
comparing DIBELS™ scores between 2006-07 and 2007-08 first grade females had
slightly higher gains in WUF than males with a 12.38 point increase in average score.
Males in first grade improved in WUF with smaller classes in 2007-08 by 11.44 points.
Again, while the first grade female group appears (o have made slightly greater gains in

it is very close in
smaller classes with WUF when compared to the first grade males, 1 ry

s n the means, while
number and differs by less than 1 point. Differences betwee

indicate
st-hoc tests, do not in
Statistically sienificant as indicated by the Tukey-Kramer po
. other. Rather, both

i the
maller class s1zes than
that one gender group benefits more from s ler

——
genders benefit equally from smaller class S1Z



Hypothesis three comp k

ared the end of Year DIBEL g™

«udents before and :

€ used to compare
kindergarten literacy achievement before and after the CSR imp|
mplementation. Firgt
and

second grade end of year scores were compared i both WUF and ORF (4 measure
literacy achievement before and after the CSR implementation, ANOVAs evaluating end
of year DIBELS™ scores (WUF/ORF) 2006-2007 and 2007-2008 in schools with class
size reduction in terms of ethnicity were found to be statistically significant at the .05
level for all tests except first grade DIBELS™ OREF. Thus, the null hypothesis was
rejected when considering ethnicity with kindergarten WUF, first grade WUF, second
grade WUF and second grade ORF. When using these literacy measurements, it appears
that smaller class sizes can make a difference and benefit both majority and minority
students. The null hypothesis must be retained however when considering ethnicity and
first grade DIBELS ™ ORF. The ANOVA statistical analysis for first grade DIBELS™

ORF based on ethnicity indicated a difference that was not statistically significant and

only had a p-value of .0863.

' . : chievement
Further analysis of the relationship between class size and literacy a

. indi i statistical differences were
sang Tukey —Kramer post-hoc tests indicate that while some

i i oup benefited more
found between the means of majority and minority students, neither group
i i ‘ned in mean averages in
from smaller classes than the other. When analyzing points gain

oups, both groups were

year. For example, 1n

similar in
the CSR year for the majority and minorlty er

. 1 5
n the previou
lmprOVement when Compa[ed to the StUantS 1
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yrade ORE, majority Students {
second gr e > Performed beyger i, ¢
| eCS

- | R year with 11.165 more
i than majority students in 2006-07. The secong grade mj
€ min

Ority group showed

ilar gains with 10.847 points more thap minority Students in QRE

1 2006-07. When
Jooking at kindergarten WUF gains, the majority &roup gained 5 787

points in the CSR
year and the MInority group gained 5.693 points in the CSR year. The data suggest that

smaller classes can benefit both majority anq minority students aboyt the same

Conclusions

The purpose of this study was to determine if there Was a statistically significant
relationship between smaller classes and literacy achievement as measured by DIBELS™
Word Use Flueney Measures (WUF) and Oral Reading Fluency Measures (ORF). The
study examined the DIBELS™ scores of 749 primary students in kindergarten, first, and
second grade in two selected Title I schools in Clarksville Montgomery County Schools.
Participants involved in the study were assigned to a regular size classroom with average
class size ranging from 18-23 students for the 2006-2007 school year. Post CSR
implementation, the participants were assigned to smaller classrooms with an average
class size ranging from 16-18 students for the 2007-2008 school year. Based on the
findings of this study, the following conclusions were presented:

™
. : cores on DIBELS
1. There was a statistically significant difference in mean s

and
:oned to smaller classes
WUF and ORF assessments between students who were assign

d to have an
lasses were foun
Students assigned to regular sized classrooms. Smaller ¢

Impact op literacy achievement.



more than another.

3. There was a statistically significan difference in mean scopeg on DIBELS™
WUF and ORF assessments between students whe Were assigned to smaller classes ang
students assigned to regular sized classroomg based on ethnicity. Tukey-Kramer post-hoc
iest revealed differences between the means, but neither majority nor minority were
found to benefit more than one another.

Recommendations

Based on the findings of this study, the following recommendations are made:

1. The analyses of data in this study appear to support the Clarksville
Montgomery County Schools Class Size Reduction implementation. CMCSS should
continue funding the Class Size Reduction program and providing extra teachers for Title
I'schools.

2. The data have revealed positive benefits for minority primary students in

' d the findin
literacy outcomes after participating in smaller classes. Former research an gs

ller classes.
of this study suggest that all primary students could benefit from smalier
sol i dding extra primary
Research should be conducted to assess the financial impact of adding

. i tions.
teachers to schools with high minority or at-r isk popula
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Juture Research

. It would be beneficial to broa
evaluate how smaller class si:
different forms of liter
schools and two forms of hiteracy assessments, DIBE[.§™ WUF and ORF. This study

could be replicated to include more CMCSS elementary primary classrooms if funds

were available to add extra teachers to other schools.

2. This study could be expanded to compare and evaluate achievement gaps between
groups and if smaller classes have an impact on the achievement gaps. This field study
was limited to a small sample size in two Title I schools with high minority populations,
thus examining achievement gaps between groups was not feasible. If CSR was expanded

to more schools, the impact of class size on achievement gaps could be examined.
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