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Chapter 1

Introduction

Background and Study Rationale

The landmark study of Maccoby and Jacklin (1974) helped discover differences
in the achievement level between males and females in educational settings. In the last
20 years, educators have been examining the differences of how boys and girls learn and
achieve in different subjects.

Weaver-Hightower (2003) wrote that until recently, most policy, practice, and
research on gender and education has focused on girls and girls’ issues. This seemed to
be the result of schools not dealing in an appropriate manner with the educational needs
of girls, especially in the math and science areas. The perceived gender gap in math and
science gathered much national attention when the American Association of University
Women published How Schools Shortchange Girls (1992). This report stated that girls
were being educationally deprived in both the math and science fields and that school
leaders were not responding to rectify the situation. Weaver-Hightower wrote that on an
international basis, there were many claims for the educational disadvantages of boys,
based on various national standardized test scores in literacy. This was made more
evident in the 2001 International PIRLS Study (Mullis, Martin, Gonzalez, & Kennedy,
2003) that reported the reading literacy results in 35 countries. In the gender reporting of
this study, reading was assessed in both literacy and informational categories. In every

country tested, the female students outscored male students in each of the two assessed



areas, making it more evident that this weakness. in male reading scores was an
international issue.

The United States Department of Education in 2000 formed a Gender Equity
Expert Panel to examine exemplary and promising gender equity programs. This panel
was comprised of six subpanels, one of them representing mathematics, science, and
technology. This particular panel addressed how exemplary math and science programs
were addressing the needs of female students. The other subpanels dealt with core
gender equity, disabilities, sexual and racial harassment, teacher education, and
vocational education. None of the subpanels looked at reading and literacy skaills.

The most recent statistics from The United States Department of Education listed
in the Nation’s Report Card (2003) showed academic results at the fourth and eighth
grade level. In mathematics, based on a scoring scale of 500, the girls at Grade 4
nationally scored 233 while the boys scored 236, a difference of 3 points. At Grade 8§, the
girls scored 277 with the boys scoring 278 a difference of 1 point. The reading results
showed a much larger discrepancy however, with the fourth grade girls scoring 222 to the
boys 215, a difference of 7 points. In eighth grade, the gap continued to increase, with
the girls scoring 269 to the boys 258, a difference of 11 points. Girls have outscored the
boys each year in reading achievement for this particular nationwide reporting system
since it began in 1969.

Many studies in the past decade have focused on this difference in mathematics
achievement where girls are often found to be scoring below the level of boys. This is
indeed an important topic for study and efforts are being made to help eliminate this gap.

Unfortunately, little emphasis has been placed on boys lagging in the area of reading.



Weaver-Hightower (2003) wrote that parents are representing a significant factor in the
request to examine the literacy achievement and skills of boys, rather than having the
push come from educators where one would more likely expect. She went on to stress
those important variables such as urbanity as opposed to rurality and student
socioeconomic status should be carefully analyzed when studying the gender issue.

This researcher examined student results from the Pennsylvania State School
Assessment (PSSA) that is given annually in Pennsylvania public schools. To date, there
has been no research on the current Pennsylvania data to discover whether any significant
differences exist between genders in the areas of reading and mathematics. A statistical
analysis may indicate differences in gender achievement for reading and mathematics in
the fifth and eighth grade tests.

This study also investigated how living in a rural or urban school district impacts
the achievement levels of students. This variable has been the focus of studies such as
Randhawa and Hunt (1984). They examined the effects of rural and urban schools, as
well as gender differences, in achievement. The study included 4,918 students in Grades
4,7, and 10. The results demonstrated that students from rural schools attained superior
achievement in a majority of the subtests as well as a male superiority in the area of
mathematics.

Another variable examined was the socioeconomic status (SES) of the school
district’s students in relation to test scores. Researchers have been interested in the
academic achievement levels of students from the earliest days of schooling. A serious
critique of conventional educational policies began in 1966 with the landmark study

entitled The Coleman Report. James S. Coleman and his colleagues, (1966), published



an analysis of the national survey of schools that Congress had authorized 2 years earlier.
Their report, Equality of Educational Opportunity (commonly referred to as The Coleman
Report), began to examine just what factors in particular were influencing student
achievement.

Coleman et al. (1966) discovered that as little as 10% of the variation in student
test scores was due to the school itself, while up to 90% of the variation occurred
between students attending the same school. The clear implications of this study was that
something was happening within schools that was causing some students to have
different educational experiences than others in the same school. When he investigated
why this was true, he found that differences in student achievement among schools
associated largely with one factor, the SES of the pupils and the community in which the
school was located. The usual factors thought to contribute to student achievement, such
as textbook and curriculum quality, the school facility, and teacher experience appeared
to have had little impact on student learning.

Cruickshank, Jenkins, and Metcalf (2003) claimed that a reanalysis of Coleman’s
findings continue to suggest that SES overshadows all other variables in its relationship
to student achievement. It is reported that as much as 75% of a student’s success in
school seems to be a result of that student’s socioeconomic, family, and cultural
background. These are factors that teachers and administrators generally have little or no

control over.



Conceptual Framework

Bourne and Ekstrand (1973) described a behavioristic approach presented by
Albert Bandura that has been effective in describing the conditions under which certain
aspects of the personality are leartned. Much of this is done through observation and
reinforcement and includes an interaction with biological development and social
influences. Bandura (1986) wrote of this social cognitive theory to explain how various
factors combine to help an individual develop personal traits.

Santrock (2001) described a gender schema theory where the behavior of boys
and girls is guided by an internal motivation to conform to gender based sociocultural
standards and stereotypes. This behavior begins in the elementary school years as soon
as children begin to organize information according to what is considered appropriate or
typical for males and females in society. This theory supports active construction of what
is to be considered proper behaviors for boys and girls. Much research has been done
over the years to look at gender similarities and differences and how they appear in the
academic success levels within the school setting. Santrock wrote that in regard to this
theory, we should not examine whether males' are more successful than females or vice
versa; rather, we should look closely at which particular groups, influenced by factors
such as socioeconomic status, determine the success levels of males or females.

Several decades of research have indeed been focused on precisely what factors
are impacting the performance of students. Pauly (1991) wrote that when a study of
literature from the 1960s through the mid-1980s was reviewed, no known variables that

consistently improved student achievement were discovered, which is what Coleman



found. Many factors within each school started to become worthy of further
investigation.

In conclusion, most of the research over the past 20 years has focused on the
educational plight of girls. This has prompted educators to examine and rectify programs
in order to help make the educational experience more successful for all female students.
Currently, researchers are beginning to examine whether similar disadvantages exist for
boys in the field of reading. This researcher analyzed reading and mathematics data from
Pennsylvania to determine whether significant differences exist between particular

groups of students.

The Statement of the Problem

Results from local, state, national, and international sources show male students
lagging in the area of reading and literacy achievement. In the United States, research is
quite limited in looking at the differences in reading achievement and what factors may
be contributing to them. Little research has been conducted focusing on any aspect of the
PSSA scores reported for school districts in Pennsylvania. The goal of this dissertation
was to examine gender differences on the fifth and eighth grade state level PSSA tests
given to all Pennsylvania public school students. In addition, two important factors,
namely student socioeconomic status as well as rural and urban school district setting
were examined to see how they may impact achievement levels. The results of this
dissertation will help provide state legislators and educational leaders with information to

make plans for a more effective instructional program in Pennsylvania. This could



impact how state funding is provided to the particular groups of students that need it the
most.

This quantitative, statistical study analyzed fifth and eighth grade student PSSA
results. The number of school districts randomly chosen with regard to socioeconomic
status and rural/urban status was of the same proportions as found throughout‘ districts in
Pennsylvania.

Statewide PSSA results available from the Pennsylvania Department of Education
from the 2001-2002 school year were used. The research questions answered were:

1. How do gender differences influence reading and mathematics performance as

measured by the PSSA fifth and eighth grade tests?

2. Ifthere is a gap in reading or mathematics achievement related to gender, how

much does the gap narrow or widen as students move from elementary to middle

school?

3. How are gender differences in reading and mathematics achievement

influenced by the geographical context? In other words, how does attending

school in a rural or urban community impact gender differences?

4. What impact does the percentage of economically disadvantaged students in a

school district have on the gender differences in reading and mathematics test

scores?

Purpose of the Study
The purpose of this study was to describe and evaluate gender differences in fifth

and eighth grade students in Pennsylvania. This dissertation examined the differences in



male and female reading and math results within a grade as well as an examination of
whether any gap increases or decreases as the students move from elementary to middle
school. This examination was conducted for each of the four performance categories as
defined in the PSSA tests. This study compared the gender results within rural and urban
school district settings and also considered how the percentage of economically
disadvantaged students in the district may impact student gender scores. The results
helped answer which groups of students should be targeted for additional assistance and

potential optional programs.

Hypotheses
The null hypotheses for the research problems presented are:
1. There are no significant gender differences in either reading or mathematics on
the Pennsylvania System of School Assessment (PSSA) tests in Grade 5 or Grade
8 at each of the four defined performance levels: advanced, proficient, basic, and
below basic.
2. The differences between male PSSA scores does not increase or decrease in
the reading or mathematics tests when comparing the Grade 5 and Grade 8
passing and failing rate.
3. The differences between female PSSA scores does not increase or decrease in
the reading or mathematics tests when comparing the Grade 5 and Grade 8

passing and failing rate.



4. There are no significant differences in student PSSA results when examined in
terms of rural or urban districts at each of the four defined performance levels:
advanced, proficient, basic, and below basic.

5. There are no significant gender differences in PSSA results when differences

in school district SES status are considered.

Limitations/Delimitations

This study examined the achievement performance levels of males and females in
the fifth and eighth grade on criterion-referenced state tests given in Pennsylvania in the
spring of 2002. Examination of the gap between fifth and eighth grade students was
based on a particular cohort and did not show the progress of a specific group as in a
longitudinal study, but it showed the differences in achievement between two different
groups of students at the same point in time. The fifth and eighth grade PSSA tests are
designed to assess similar skill areas in both subjects.

Another major limitation for this study is the fact that gender results are only
listed for the entire school district and not individual schools. Thus, several schools

within a district may have very different PSSA results that will not be discovered when

using the district gender figures.

Deﬁniiion of Terms
Criterion-referenced Assessment--An assessment that determines what test takers

can do and what they know based on a set of standards.
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Rural District--As defined by The Center for Rural Pennsylvania (2003), a
legislative agency of the Pennsylvania General Assembly—*“A school district in
Pennsylvania is designated rural when the number of persons per square mile within the
school district is less than 274” (p. 1). At present, 243 of the 501 school districts in
Pennsylvania are labeled rural.

Urban District--As defined by The Center for Rural Pennsylvania (2003), a
legislative agency of the Pennsylvania General Assembly—*“A school district in
Pennsylvania is designated urban when the number of persons per square mile within the
school district is 274 or greater” (p. 1). At present, 258 of the 501 school districts in
Pennsylvania are labeled urban.

Economically Disadvantaged--This is defined in Pennsylvania as the percentage
of district students that qualify for the Federal free or reduced-price lunch program.

PSSA test--This is the Pennsylvania System of School Assessment test

administered throughout Pennsylvania in all of the 501 school districts.

Importance of the Study
The latest Nation’s Report Card from the U.S. Department of Education called
Reading Highlights 2003, presents reading scores disaggregated by gender. Grade 4 male
students in 2000 scored 208 on a test ranging from 0 to 500. Female fourth graders
scored 219 on the same test. The latest 2003 figures showed that males have increased to
215 whereas femalés have» increased to 222. Females have outscored males in reading

achievement during every testing session since it began being reported in 1969. Similar
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results are found in Grades 8 and 12. Grade 12 results in 2002 showed males scoring 279
nationwide with females scoring 295.

Results from this study will be useful in helping state legislators and educational
leaders throughout Pennsylvania understand possible gender differences that may exist.
This may prove to be an incentive to examine teaching strategies and methods to better

meet the needs of particular groups of students.
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Chapter 11

Literature Review

Introduction

Inconsistent research findings have been reported when faced with the debate on
the relationship between gender and student achievement. There is a claim that girls earn
higher reading test scores (Marsh, Smith, & Barnes, 1985) with significantly more boys
than girls attending literacy remedial classes (Alloway & Gilbert, 1997). On the other
hand, Corson (1992) maintained that girls have similar literacy problems as boys, but that
girls are more passive in the classroom and thus more frequently overlooked for remedial
services.

Several years ago, the Educational Testing Service (ETS) was questioned by the
Office for Civil Rights in the U.S. Department of Education regarding gender bias on its
Preliminary Scholastic Assessment Test (PSAT). The PSAT is used to identify prospects
for National Merit Scholarships. The test was consistently identifying more males than
females. Rather than defending the fairness of the test, ETS agreed to modify the PSAT.
The new version of the PSAT includes additional types of writing skills on which females
are more or less guaranteed to do better than boys (Seligman, 1998).

In a study using data from more than 400 tests involving millions of students,
Cole (1997) found results that were not quite as expected. There was not a dominant
picture of either gender excelling academically with the average difference in
performance across all subjects very small. The familiar mathematics and science

advantage for males had grown significantly smaller than observed 30 years ago. The
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language advantage of females had remained relatively constant however. It was
reported that patterns of gender differences are more closely related to male and female
interests in out-of-school activities.

In a different report that analyzed 165 studies, Hyde and Linn (1988) examined
data of 1,418,899 subjects. The conclusions revealed a slight female superiority in verbal
ability performance, but it was a very small difference. An analysis by age revealed no
striking changes in the magnitude of gender differences at various ages that countered a
conclusion by Maccoby and Jacklin (1974) suggesting an emerging difference by the age
of 11.

The American Association of UniversityWomen (1992) compiled a rather
extensive report revealing a variety of ways that schools were shortchanging females.
The results showed that classroom teachers indeed favored males in the amount of
classroom attention. It was discovered that boys tend to call out answers up to eight
times more often than girls. Girls are also more likely to be told to raise their hand when
they call out without teacher permission. A loss of self-esteem by girls was revealed in
other questions the study posed. This self-esteem gap began as males and females
entered adolescence and grew wider as the age increased.

Kleinfeld (1998) referred to Maccoby and Jacklin’s (1974) landmark study that
found four areas of gender differences that were reasonably clear: (a) females score
higher in verbal ability, (b) males score higher in spatial ability, (c) males score higher in
mathematics, and (d) males are more aggressive. She showed how this research had now
been reviewed with meta-analytic techniques used by Hyde and Linn (1988), and the

newer analytic techniques showed rather small gender differences.
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Kleinfeld (1998) presented data to support why males are over represented in the
highest and lowest scores associated with the Scholastic Aptitude Test and the Graduate
Record Exam. She found that more males scored at both the upper and lower ends of the
IQ spectrum. This also helped explain the greater number of boys being labeled with
learning difficulties. Sadker and Sadker (1994) reported that boys represent 58% of those
in classes for the mentally retarded, 71% of the learning disabled, and 80% of those in
programs for the emotionally disturbed. |

The fact that females received higher grades in high school was one area that
Kleinfeld (1998) said remained undisputed. Females in high school also accounted for
higher class rank as well as more academic honors and scholarships. In short, females
tended to surpass males in most high school competitions with the exception of sports,
mathematics, and science. It was noted that females are closihg the gap in the math and
science areas.i

Weaver-Hightower (2003) wrote that mény Western and industrialized societies
are experiencing a resurgence of concern for the education of boys. He shared that the
debates about males in education are not limited to the United States, but rather it has
become an international concern with the United Kingdom and Australia leading the way
in improvement efforts. He noted that some scholars are feeling that efforts to examine
male deficiencies will endanger reforms in place to assist the academic performance of
females.

Connell (1996) mentioned that in Australia, there is a parliamentary inquiry into
the educational progress of boys, and in Germany the number of educational programs

dealing with gender issues has multiplied for males. He noted how gender first appeared



15

on the educational scene as an equity issue, where change was sought to deal with a
perceived injustice. The main educational response in the United States has been to set
up programs for girls. Connell stated that advocates now cast educational issues about
boys into that mold, defining boys as the disadvantaged group. He did not agree with the
disadvantaged label, but did feel that there are gender disadvantages from which many
males suffer in the schools of today. The goal is to pinpoint the particular boys that are
most at-risk and then deal with these defined groups.

A recent article in Education Week announced that the U.S. Department of
Education’s office for civil rights is planning to re-examine a long-standing policy
prohibiting publicly supported single-sex programs. They are hoping to be able to
consider provisions in the No Child Left Behind (2001) law that encourage innovative
approaches to educational programs. The article referred to cities such as Seattle,
Washington, and Long Beach, California that have separated girls and boys within
existing coeducational schools. It stated that the confluence of race and social class

affects minority boys in alarming ways.

Conceptual Framework
Gender schema theory, according to Santrock (2001), states that an individual’s
attention and behavior are guided by an internal motivation to conform to gender-based
sociocultural standards and stereotypes. This theory suggests that “gender typing” occurs
when children are able to organize information along the lines of what is considered

appropriate for males and females in society. This active construction of gender also
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includes individual society norms that help establish what is acceptable behavior for
males and females.

Researchers such as Myra Barrs (1994) explained that males and females look at
printed material from very different viewpoints. Girls seemed to look for relationships
and often draw parallels with their own personal experiences. Boys, on the other hand,
looked for action-packed adventure stories. Barrs said researchers have long been aware
of the differences between boys and girls in reading in both the amount of time spent in
the actual reading process and the types of materials selected for personal reading. She
wrote that girls achieve more highly than boys in reading.

Skelton (2001) claimed that educating boys is currently seen, both globally and in
the United Kingdom, to be in crisis. The major questions concerned the behavior and
identities of boys in school. The search seemed to be for an understanding about gender
relations in order to teach both boys and girls more effectively. She suggested an
examination of the social and cultural differences of males and females that have an
impact on gender differences.

In the Social Foundations of Thought and Action: A Social Cognitive Theory,
Bandura (1986) advanced a theory called social learning theory in which personal
behavior is the product of three factors. These are listed as a combination of behavior,
personal factors, and environmental factors which, when combined, help shape the role of
each individual. Bandura’s social cognitive theory is in clear contrast to theories that
overemphasize the role that environmental factors alone play in a person’s behavior and
subsequent learning. People learn not only from their own experiences, but also from

observing the behaviors of others. Confident individuals anticipate successful outcomes
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and therefore become more skilled in the particular academic discipline. Bandura (1997)
also used the concept of self-efficacy, that he introduced in 1977, to help explain how a
student’s academic belief indeed influences academic attainment. This concept of self-
efficacy has proven to be a consistent predictor of academic outcomes. Students who
believe they are capable of success in an academic task actually use more cognitive
strategies to reach the desired level of attainment, regardless of previous achievement.
Hyde and Jaffe (1998) believe that teachers and students hold particular
stereotypes and that these indeed have an influence on student achievement. Teachers
use different amounts of praise, encouragement, and criticism to unconsciously control
boys and girls in different ways. This includes accepting an ultimate lack of participation

in certain subject areas when gender is a factor.

Reading, Writing, and Mathematics Achievement

The fact that females had higher grades in school in all or most subjects was a
conclusion drawn by Halpern (1997) after an extensive review of literature on gender
differences in cognitive tests. She concluded that current gender differences were now
more likely to attract increased attention since The United States Congress had instituted
the No Child Left Behind Act (2001) which requires mandatory yearly testing of all
public school students in Grades 3 through 8. Halpern did report boys performed better
in math, science, and mechanical reasoning while girls scored higher in feading, writing,
foreign language, and speech articulation.

Kleinfeld (1998) added that females typically surpassed males in writing and

reading on standardized achievement tests, while males produced superior scores in
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science and mathematics. Kleinfeld added that males were more apt to believe the school
climate was hostile to them while at the same time claimed teachers provided less
encouragement to perform well.

Data reported in The Nation’s Report Card, Writing Highlights (2002) showed
that females outperformed males on average by 17 points at Grade 4. These scores were
based on a reporting scale of 0 to 300. The females outscored males at Grade 8 by 21
points and by 25 points by Grade 12. Between the 1998 and 2002 score reporting, a
significant increase in the average writing score gap between male and female students
was noted at Grade 12. Males at Grade 4 had 20% scoring at the proficient level while
36% of Grade 4 females scored proficient. At Grade 8, it was 21% of the males
proficient with 42% of the females. Grade 12 had only 14% of the males proficient with
33% of the females.

Given the diversity of findings, should an educator conclude that tests accurately
measure differences between groups of students such as males and females? Or, on the
other hand, should one assume that due to the test content, format, or mode of testing,
certain assessment instruments are favoring one group of students at the expense of
others? Leder (2002) addressed a number of strategies that educators must consider in
order to achieve equity in assessment. Achievement is affected by a complex set of
interacting variables, including gender and student background. This makes fairness in
test construction an important issue for today’s schools.

In a recent article, Schoenfeld (2002) presented data gathered in Pittsburgh,
Pennsylvania. This large, urban district offered a well-documented set of results from the’

implementation of a new mathematics curriculum. The data collected and analyzed to
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date suggested the new curriculum in use has helped to eliminate performance differences
previously found in the student test results. The number of students scoring below the
expected performance level has shown a definite decrease.

Sadker and Sadker (1991) claimed that in early schooling, females start out ahead
of males in speaking, reading, and counting as well as being equal to males in math and
science. Females then showed a significant decline in achievement scores while male
scores continued to increase. They referred to three assessments conducted by the
National Assessment of Educational Progress in reading achievement. The conclusions
showed that even though females continued to outperform males, the achievement gap
between the sexes had narrowed with the male scores continuing to increase.

Grissmer, Flanagan, Kawata, and Williamson (2000) presented evidence showing
statistically significant gains in math scores for elementary students between 1990 and
'1996. The grouping of more rural northern states generally had the highest achievement
scores with the southern states among the lowest scores. An examination of the math
scores showed gains in the eighth grade more significant than the gains noted in fourth
grade.

Cultural expectations were the reasons presented for achievement differences by
Johnson and Greenbaum (1980) in a review of research. They compared studies from the
United States with those conducted in England, Germany, Canada, and Nigeria and
presented evidence that boys may be scoring lower than girls in reading due to negative
classroom treatment as well as dealing with cultural expectations of what boys are

supposed to act like. This masculine expectation, according to the authors, often views

reading as a more feminine activity.
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On April 8, 2003, the Intemati;)nal Association for the Evaluation of Educational
Achievement issued its Progress in Reading Literacy Study (PIRLS), an international
comparison of reading in 35 nations. Bracey (2003) reported only three other countries
had scores higher than the United States that were statistically significant. An interesting
feature of this study was that in all 35 countries, females had significantly higher scores
than males in both areas of reading, which were defined as reading for literary content
and reading for informational content.

Moss (2000) suggested that in order to make both males and females successful,
schools should strive to build an active reading culture in the classroom. She referred to
readers who can and do read freely versus those children who can, but do not choose to
read. This second category was where more males than females tended to find
themselves trapped. Moss pointed out that individual teachers have more control over the
choosing not to read option than previously realized. It is true that learning to love
reading is a very different concept than learning to read.

Scieszka (2002) has started a literacy program aimed at improving the reading
opportunities for boys. The concept of his program is to get young males hooked on the
types of stories that appeal to them and then gradually shift the content to more
sophisticated stories. His first-hand experience as an elementary teacher helped confirm
how many boys were simply not learning to love reading and thus were falling behind in

this important content area.
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Rural and Urban Education

Locating an acceptable definition of rural and urban proved interesting. Rios
(1988) presented the difficulties in establishing a standard definition of just what the term
rural means. It seemed that there were as many different definitions of rural as there
were public agencies. Over a dozen definitions were presented, including ones from the
U.S. Bureau of the Census, the U.S. Department of Housing and Urban Development,
and the U.S. Department of Agriculture.

A decision was made to use rural and urban schools as defined by the
Pennsylvania General Assembly in the Rural Pennsylvania Legislative Agency.
According to the Center for Rural Pennsylvania (2003), a school district in Pennsylvania
is termed rural when the number of persons per square mile within the school district is
less than 274. This results in 243 of the 501 school districts in Pennsylvania designated
as rural. School districts with a population per square mile of 274 or greater are termed
urban. There are 258 Pennsylvania school districts in this category.

Some statistics from the Center for Rural Pennsyl\A/ania (2003) found
approximately 584,000 of the 2.2 million school students attending rural school districts.
In rural districts, 8% of the students were enrolled in private or non-public schools with
2% home schooled. In urban districts, 18% Wére enrolled in private or non-public
schools with 1% home schooled. Rural school districts have seen a 2% increase in
students between 1990 and 2000 whereas urban districts have seen a 14% increase.

Rural school districts reported 68% of the graduating class pursued a college
degree while urban districts saw more than 77% as college bound. In 2000, fifth graders

in more than 52% of rural school districts scored above the statewide average in the
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PSSA state tests. However, by the eighth grade, less than 40% scored above the
statewide average, and in eleventh grade, less than 33% scored above the statewide
average. In comparison, more than 50% of students in urban school districts scored
above the statewide average for each of these three grades (The Center for Rural
Pennsylvania, 2003).

D’Agostino and Borman (1998) found evidence that students in rural first grade
schools learned at significantly slower rates in reading and math in comparison to their
urban peers. One of the outcomes from this study was a grave concern for the schooling
of young, at-risk, rural students. It was concluded that these rural students enter first
grade at significantly higher reading and math achievement levels than their urban peers,
but then learn both subjects at lower rates over the first 2 years of school.

Schmidt (1994) found that among urban students, mathematics achievement test
scores have risen slightly at the high school level while at the same time decreasing at the
elementary and middle school level. The reading scores for these urban students have
remained constant at each of the three levels. Casserly (2001) reported that an analysis of
data using 57 major city school systems found both reading and math scores are below
national averages, although he feels the gap may be narrowing when compared to earlier
data. In an analysis of fifth grade data from the Missouri Mastery Achievement Test,
Alspaugh (1992) found no significant difference between urban and rural schools in
reading or math achievement.

In an article entitled “Funding Rural, Small Schools: Strategies at the Statehouse,”
Verstegen (1991) wrote that the funding of rural schools must be a priority since 51% of

all schools in the United States are located in small towns or rural areas. She added that
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40% of students nationwide attend either small-town or rural schools. Twenty-three
states have 50% or more of their students in this rural category. The article demonstrated
how 30 states included a factor in the school finance formula to help small, rural school
districts compensate for additional costs to mount an effective educational program since
many of the rural areas tended to be less wealthy than their urban counterparts.

The North Central Regional Educational Laboratory (2001) in an article on
student mobility reported that an examination of U.S. Census Bureau data revealed that
4.3 million Americans moved between March 1999 and March 2000. This showed an
increased mobility that the study reported was highly correlated with low family income.
The current trend seemed to favor families moving to urban areas since a higher rate of
poverty existed in rural communities. It was reported that rural workers on average only
earn four fifths of their urban counterparts in salary. One of the conclusions was that the
children in families of poverty are at a much higher risk of academic failure.

Pennsylvania Representative Jess Stairs from Westmoreland County introduced a
resolution to the House Education Committee that would create a special commission to
study rural education (Raffaele, 2003). This is due to the fact that nearly half of the
school districts in Pennsylvania are defined as rural. These districts face many unique
challenges such as transportation costs and the ability to recruit and maintain a qualified
teaching staff. He cited the increased pay offerings of urban districts attracting the better
teacher candidates. It is hoped that the commission will examine academic performance,

spending, as well as access to postsecondary education programs.
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Socioeconomic Status (SES)

The socioeconomic status of students seems to play an important factor when
examining student success. Hunsaker, et al. (1995) stated that a positive correlation was
found between socioeconomic status and a child’s academic achievement. They
concentrated on the study of family influences on the achievement of economically
disadvantaged youth. They felt this presented a rather complex problem since many
family factors influence student success. They discovered that family support of the
educational program as well as family aspirations for a child’s academic attainment
played an important role.

In a study conducted by the Columbia University Mailman School of Public
Health, The National Center for Children in Poverty, Gershoff (2003) found that children
from low-income families lag significantly behind their more affluent peers by the time
they began their formal schooling. The more income a family had, the better the children
succeeded in school, not only academically, but also physically and socially. This
research project showed a dramatic linear pattern between family income and the child’s
development. Children from low-income families, defined as having family income at
200% of the federal poverty level, scored well below average onvmath, reading, and
general knowledge test scores as compared to children from more affluent families.

In an article from the U.S. Department of Education National Center for
Education Statistics (2003), figures demonstrated that schools with more than 50% of
their students eligible for free or reduced-price lunches had lower average scores than
students in schools with 25% or fewer students eligible. This research conducted by the

National Assessment of Educational Progress (NAEP) analyzed student achievement
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relative to the poverty level of the school as measured by the percentage of students
eligible for the free or reduced-price lunch program. The research discovered that the
difference in achievement by school-level poverty exists whether or not the students were
personally eligible for the school lunch program. As the percentage of students in a
school increased for the lunch program, the school academic scores decreased.

A study conducted in California called “Equal Resources, Equal Outcomes? The
Distribution of School Resources and Student Achievement in California” (2000)
demonstrated startling inequities between schools serving the state’s poor children and
those serving the more affluent. This study used a database of 7,321 schools and covered
98% of the public school children in California. The study concluded that the strongest
predictor of test scores in a school is not teacher quality or curriculum, but the percentage
of economically disadvantaged students. The results held consistent even when students
with limited English pfoﬁciency (LEP) were excluded from the analysis. It stated that
the poor performance of disadvantaged children appears to result largely from deeper
problems rooted in our society, and educators need to find more effective ways to spend
education dollars.

An article published in the Harvard University Gazette reported about a study
commissioned by the Civil Rights Project at Harvard University. The study, “High
Stakes Tests are Counterproductive to Economically Disadvantaged Students” (2000)
claimed that the new nationwide testing policies that require students to pass state level
standardized exams only deepen educational inequity between affluent and impoverished
students. Many top performing schools are reported as receiving cash bonuses while -

low-performing schools are subject to public hearings and ultimately, state level
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takeover. The findings have shown that the curriculum in many high-poverty schools has
been reduced to little more that test preparation with many important subjects such as
science and social studies being neglected.

In 1994, the Kellogg Foundation invited all of the middle schools in the state of
Michigan to participate in a School Improvement Self-Study Survey that was being
conducted by the Center for Prevention Research and Development. The responses
included over 3,300 teachers and over 34,000 students. The results showed schools
making the largest gains in student achievement had implemented interdisciplinary
teaming projects within the middle schools that seemed to make curriculum planning
more effective. One of the interesting correlations was that the largest student gains in
achievement scores occurred in schools where at least 60% of the student population
received free or reduced price lunch.

Results from the 2001 Wisconsin Third Grade Reading Comprehension test
showed that 59% of the economically disadvantaged students who took the exam scored
at the proficient level. These students were defined economically disadvantaged by their
qualification for the free and reduced lunch program. This percentage, even though
commendable, was in sharp contrast to the 84% of students who were not economically
disadvantaged. It was reported that districts with high numbers of economically
disadvantaged students had either sustained or improved performance levels from
previous testing years.

In Texas, the Center for Public Policy Priorities presented testimony to the 'Texas
State Senate Education Committee that voiced concern with the effect of how state and

local policies impacted the educational programs of low to moderate income Texas
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families. They presented data that revealed a continuing gap in performance between
economically disadvantaged students and all other students in measures of academic
achievement. The Center requested the State Education Depértment to address the issue
of closing the achievement gap for disadvantaged youth. Much of the discussion dealt
with how funds were distributed to schools with the greatest number of at-risk students.

The state of California used an Academic Performance Index (API) in the study
“Equal Resources, Equal Outcomes,” (2000) to compare an individual school’s
performance on standardized academic tests to other schools in the state. One of the more
significant findings in comparing scores on the 2001 Stanford 9 Reading test was the
huge difference in the scores of economically disadvantaged students and non-

economically disadvantaged students.

Summary

Gender inequality in education appears to be a complex issue. A review of
' litérature shows more intense study over the past 25 years centered on how females have
been shortchanged in particular areas of the educational picture. Much of the interest is
focused on the lower female achievement scores in the mathematics and science areas.
There seems to be much less emphasis on the seemingly larger gap that exists in the
reading scores between males and females.

In a recent article, Conlin (2003) wrote about a new gender gap that seems to be
emerging among males and females today. Schools are blamed for losing sight of these
perceived needs of boys and the resulting neglect of looking for ways to improve the

widening gap. The strides that females have made over the years in education are
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recognized and applauded, but a serious need is issued to examine the discipline of
reading and what, if anything, can be done to help keep our male students on track.

This particular study will examine the mathematics and reading results of fifth
and eighth graders in Pennsylvania. All schools are putting a great deal of effort into
student success with the Federal No Child Left Behind Act (2001). Schools are now held
responsible for ensuring that every student, without exception, is capable of success by
the year 2014. This study is designed to shed additional light on the success of male and
female students and how achievement levels may be influenced by students living in a

rural/urban school district as well as their identified socioeconomic status.
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Chapter III

Methodology

Introduction

The purpose of this study was to describe and analyze gender differences in fifth
and eighth grade students in Pennsylvania. The differences in male and female reading
and math scores were examined within each of the two grade levels as well as whether
any gap increased or decreased between fifth and eighth grade. This examination was
conducted for each of the four performance categories as reported in the Pennsylvania
System of School Assessment (PSSA) tests.

The state scores used in this dissertation were available to the public on the
Pennsylvania Department of Education website. The gender scores were also controlled
for student socioeconomic status. This was based on the state department’s percentage of
students in the school district that were eligible for the federal free or reduced lunch
program. These figures were available to the public. Another controlled variable was

whether living in a rural or urban school district had an impact on student scores.

Instrument
Pennsylvania System of School Assessment (PSSA) Test
In 1999, Pennsylvania adopted academic standards for reading, writing, speaking
and listening, and mathematics designed to identify what students should know and be
able to do at selected grade levels. The resulting tests to measure these standards are

called the Pennsylvania System of School Assessment (PSSA) tests. This is a standards
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based criterion-referenced assessment used to measure the attainment of the established
academic standards. The assessments take place in April of each school year.
The Pennsylvania Department of Education has established four performance
level descriptors based upon student results:
Advanced—The advanced level reﬂeéts superior academic performance.
Proficient—The proficient level reflects satisfactory academic performance and
indicates a solid understanding of the material.
Basic—The basic level reflects marginal academic performance and indicates
only a partial understanding of the skills as defined in the standards.
Below Basic—The below basic level reflects inadequate academic performance
with little understanding and minimal display of the skills as defined in the
standards.
Each student receives a scaled score to more precisely indicate achievement within one of
the four defined performance levels. The scaled scores used in Grade 5 are displayed in

Table 1.

Table 1

Grade 5 Scaled Reading and Mathematics Scores

Grade 5 Scaled Scores
Mathematics Reading |
Advanced 1460 and above 1480 and above
Proficient 1300--1459 1300--1479
Basic ' 1170--1299 1160—1299

Below basic 1169 and below 1159 and below




Table 2 shows the scaled scores for the Grade 8 proficiency levels.

Table 2

Grade 8 Scaled Reading and Mathematics Scores

Grade 8 Scaled Scores
Mathematics Reading
Advanced 1510 and above 1400 and above
Proficient 1300--1509 1280--1489
Basic 1180--1299 1130—1279
Below Basic 1179 and below 1129 and below

Pennsylvania has established state standards in mathematics and reading in
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Grades 3, 5, 8, and 11. The statewide PSSA tests were only given to students in Grades

5, 8, and 11 starting with the first assessment in 1998-99. The third grade level PSSA test

in mathematics and reading was added in the 2002-03 school year.

As outlined in the Chapter 4 regulations of the Pennsylvania School Code, the

following purposes of the PSSA tests are defined (Handbook for Report Interpretation,

2003):

1. Provide students, parents, educators, and citizens with an understanding of

student and school performance.

2. Determine the degree to which school programs enable students to attain

proficiency of academic standards.
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3. Provide results to school districts for consideration in the development of

strategic plans.

4. Provide information to state policymakers including the General Assembly and

the State Board of Education on how effective schools are in promoting and

demonstrating student proficiency of academic standards.

5. Provide information to the general public on school performance.

Each school district receives a complete set of scores by grade level with a variety
of variables listed, one of which is gender. The data available from the State Department
is reported in terms of the percentage of students scoring in each of the four performance

categories.

PSSA Validity

As reported in the Pennsylvania Department of Education 2003 PSSA Handbook
for Report Interpretation, the major validity interest focuses on traditional “content
validity” considerations. “The content validity of these assessments has at its foundation
the judgments of Pennsylvania content area experts” (p.53). These individuals are
generally teachers and curriculum experts from demographically diverse and
geographically balanced school districts across Pennsylvania.

“These content area experts construct item specifications (and in the case of
reading, select passages), write items (or in the case of writing, develop prompts),
develop scoring rubrics, and determine the proportion of items to be assessed in each
academic standard by grade level” (Handbook for Report Interpretation, 2003, p.53).

These committees also review the results of field test data, including examples of actual
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student written work, to further determine the item’s content suitability for possible

inclusion on the PSSA exam.

PSSA Reliability

In 2003, a student’s score was based on the total number of test items that
appeared in each of the reading and mathematics portions of the PSSA. For mathematics,
70 multiple-choice and three open-ended items comprised the total score at each grade
level. For reading, 52 multiple-choice and two open-ended items comprise the total score
at Grade 5 whereas Grade 8 had 72 multiple-choice and two open-ended items.

Table 3 lists the internal consistency estimate of reliability (Cronbach’s
Coefficient Alpha) for mathematics and reading at Grades 5 and 8 (Handbook for Report

Interpretation, 2003).

Table 3

Internal Consistency Reliability Coefficients for the 2003 PSSA Tests

Reliability Coefficients

Subject Grade 5 Grade 8

Mathematics .94 .93

Reading .90 91
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Subjects

Gender scores from 120 school districts were examined in reading and
mathematics from the Grade 5 and Grade 8 PSSA 2001-02 tests. Student socioeconomic
status appeared to be the variable most recognized by researchers (U.S. Department of
Education National Center for Education Statistics, 2003) as having an impact on student
achievement. In order to control for socioeconomic status, this researcher sorted 500 of
the 501 school districts (one district did not have student SES calculated) by the
percentage of students identified as economically disadvantaged. In Pennsylvania, this is
reported according to the percentage of district students eligible for the federal free or
reduced-price lunch program. The SPSS computer program was used to calculate the
mean and standard deviation. The mean score was 27.79 and the standard deviation was
16.96.

This finding resulted in 267 school districts below the mean of 27.79 and 233
school districts above the mean. Further analysis found that 180 school districts were
within one standard deviation lower than the mean and 87 school districts were greater
than one standard deviation lower than the mean. One hundred sixty school districts
were within one standard deviation higher than the calculated mean and 73 school
districts were more than one standard deviation above the mean. Figure 1 presents the

relationships.
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Figure 1. Percentage of students eligible for free or reduced lunch

The area marked “A” represents school districts more than one standard deviation
below the mean score of 27.79. There were 87 school districts in this category or 17.4%
of the school districts in Pennsylvania.

The area marked by “B” represents school districts within one standard deviation
lower than the calculated mean of 27.79. There were 180 school districts in this category
or 36% of the school districts in Pennsylvania.

The area marked by “C” represents school districts within one standard deviation
above the calculated mean of 27.79. There were 160 school districts in this category or
32% of the school districts in Pennsylvania.

The area marked by “D” represents school districts more than one standard
deviation above the calculated mean of 27.79. There were 73 school districts in this
category or 14.6% of the school districts in Pennsylvania.

This researcher also chose to control for whether the school district was listed by
the Pennsylvania Department of Education as a rural or an urban school district. All
schools that fell within the above four areas were coded rural and urban with the
following results discovered. Of the 87 school districts in area “A”, 12 were rural (14%)
and 75 were urban (86%), 180 school districts in area “B”, 88 were rural (49%) and 92

were urban (51%), 160 school districts in area “C”, 115 were rural (72%) and 45 were
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urban (28%), and 73 school districts in area “D”, 29 were rural (40%) and 44 were urban
(60%).

One hundred and twenty school districts were selected from the 501 public school
districts throughout Pennsylvania for this study. Determination of the number of school
districts in each of the four categories was representative of the actual percentage of
districts in the four designated categories across the state. This resulted in 21 school
districts being selected from “A”, 43 school districts being selected from “B”, 38 school
districts being selected from “C” and 18 school districts being selected from “D”".

Since the researcher also controlled for rural and urban, the correct percentage of
rural and urban school districts within each of the four categories was also selected. This
resulted in the following number of rural and urban districts to be included within each of
the four categories. Category “A” had 3 rural (14%) and 18 urban (86%) school districts
randomly selected, category “B” had 21 rural (49%) and 22 urban (51%) school districts
randomly selected, category “C” had 27 rural (72%) and 11 urban (28%) school districts

randomly selected, and category “D” had 7 rural (40%) and 11 urban (60%) school

districts randomly selected for study.

Data Analysis
The first research question stated, “How do gender differences influence reading
and mathematics performance as measured by the PSSA fifth and eighth grade tests?”” To
address this question, the proportion of students scoring in each of the four categories,

advanced, proficient, basic, and below basic were compared using z scores. Scores above
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plus or minus 1.96 were considered significant. Confidence intervals at the 95% level
were calculated to indicate the degree of this difference.

The second research question was “If there is a gap in reading or mathematics
achievement related to gender, how much does the gap narrow or widen as students move
from elementary to middle school?” This was designed to determine if there is a
significant difference between Grade 5 and Grade 8 males in both areas of reading and
mathematics. To compare the proportion of students in fifth grade who passed to the
proportion in eighth grade who passed, z scores were used. This was repeated for the
proportion that failed. The same procedure was conducted with the females who passed
and failed in reading and mathematics. The importance of this second research question
was to determine if the males or females showed increased or decreases in the proficiency
scoring ranges.

Hierarchical linear regression models were used to examine the third and fourth
research questions. Research question three stated, “How are gender differences in
reading and mathematics achievement influenced by the geographical context?”
Question four stated, “What impact does the percentage of economically disadvantaged
students in a school district have on the gender differences in reading and mathematics
test scores?” In other words, how does attending school in a rural or urban community
impact gender differences and how does the percentage of low socioeconomic students in
a school district impact gender differences? As each dependent variable was examined,
the effects of two additional variables were controlled for. Table 4 shows the

independent variables that were included in each of the two hierarchical linear regression

models.
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Table 4

Independent Variables for Regression Models

Variable Measured

SES Percentage of students in district receiving free or reduced
lunch

Rural/Urban Rural--District with less than 274 persons per square mile

Urban--District with 274 or greater persons per square
mile. Dummy Coded Rural 1, Urban 2
Size of District - Actual number of students in district

Dollars Spent Actual dollars spent per student in district

As can be seen in Table 5, Model 1 started with the independent variable
socioeconomic status, which is thought by most researchers (U.S. Department of
Education National Center for Education Statistics, 2003) to be an important factor in

student success. Model 2 added three school district factors.
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Table 5

Hierarchical Linear Regression Models with Independent Variables

Model 1

Socioeconomic Status of School District

Model 2
Socioeconomic Status of School District
Rural/Urban Status of School District
School District Size

Dollars Spent per Student by School District
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Chapter IV

Results

This study was designed to determine if there are gender differences in fifth and
eighth grade student performance as measured by the Pennsylvania System of Scﬁool
Assessment (PSSA) tests. Research has shown that achievement differences do exist
with males usually lagging behind that of females in reading and literacy. This difference
does not exist with all males, however the key is in discovering which particular groups
of males are behind. The sample for the study consisted of fifth and eighth grade testing
results from 120 of the 501 Pennsylvania public school districts. An attempt was made to
control for socioeconomic status since it is the variable most recognized by researchers
(U.S. Department of Education National Center for Educational Statistics, 2003) as
having an impact on student achievement. The 120 school districts selected resulted in
16,047 males and 15,395 females from fifth grade and 15,774 males and 15,584 females
from eighth grade.

The results of the study are presented in two parts. The first part will address
research questions one and two:

1. How do gender differences influence reading and mathematics performance as

measured by the PSSA fifth and eighth grade tests?

2. If there is a gap in reading or mathematics achievement related to gender, how

much does the gap narrow or widen as students move from elementary to middle

school?
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These two research questions are addressed by examining the proportion of
students that scored in the four PSSA categories, Advanced, Proficient, Basic, and Below
Basic. Students are considered in Pennsylvania to have passed the exam if they scored at
either the Advanced or Proficient levels. They are considered to have not passed the
exam if they scored at either the Basic or Below Basic levels. Confidence intervals and z
scores were calculated on these student scoring levels in order to examine the gender
difference between the boys and the girls.

The second part will address research questions three and four:

3. How are gender differences between males and females in reading and

mathematics achievement influenced by the geographical context? In other

words, how does attending school in a rural or urban community impact gender
differences?

4. What impact does the percentage of economically disadvantaged students in a

school district have on the gender differences in reading and mathematics test

scores?

These two research questions were addressed by using hierarchical linear
regression models. Predictors used in the regression models in addition to the rural/
urban and socioeconomic levels were the size of the school district, and the dollars per

student spent by the individual school districts (see Table 4 and Table 5).
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Presentation of Z Score Findings

Findings for Research Question 1
Fifth grade reading and mathematics. To determine if a gender differcnce existed in the
reading and mathematics portions of the PSSA tests, the actual number of males and the
actual number of females that scored in cach of the test scoring ranges: advanced,
proficient, basic, and below basic were compared. This was determined by using z scores
and confidence intervals. Scores were considered significant at the p<. 05 level if they
were greater than + or — 1.96. The actual number of students that scored in cach

proficicncy range appears in Tablc 6.

Table 6

Fifth Grade Reading Results

Actual number of students in each scoring proficiency range

Males Females
Advanced 2,891 3,403
Proficicnt 6,003 £.230
Basic 3,524 3,336
Below Basic 3,029 2,425
Tatal Students 16,047 15,385

The z scores and confidence intervals comparing the fifth grade males and

females 1n cach of the scoring proficiency ranges arc presented in Table 7. The z scores

were considered significant if they were + or — 1.96.
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Table 7

Fifth Grade Reading Statistical Analysis

Z score Contidence Interval
Advanced -9.07154 -04102 to -.04088
Proficient 1.22673 LD06711 1o 006893
Basic 024799 002893 1o 002983
Below Basic 7.313072 * 03117510 .031304

Note. * indicates a significant difference

Table 7 suggests that a significant difference existed between the number of males
that scored advanced in reading and the number of females advanced in reading. The
negative z score indic.ated that significantly more females scored in the advanced PSSA
range than males. The confidence interval suggested that females outnumbered males in
the advanced scoring range by about 4%.

A significant difference also existed between the number of males scoring below
basic in reading and the number of females scoring below basic in reading. The positive
z score indicated that significanily more males scored in the below basic PSSA range than
females. The confidence interval suggested that males outnumbered females in the below
basic scoring range by about 3.1%.

The fifth grade mathematics results for each of the scoring proficiency ranges are

prescnted in Table 8,
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Table &

Fifth Grade Math Results

Actual number of students in cach scoring proficiency range

Males Females
Advanced 4,882 4,006
Proficient 4,457 4,499
Basic 3,230 3.583
Below Basic 3,478 3307
Total Students 16,047 15,395

The z scorcs and confidence intervals comparing the fifth grade males and
females in each of the scoring proficiency ranges for mathematics arc presented in Table

9. The z scores were considered significant if they were + or — 1.906.

Table 9

Fifth Grade Mathematics Statistical Analysis

z score Confidence Interval
Advanced 8.664592 * 043936 to .044098
Proficient -2.84597 * - (1457 to - 01441
Basic -0.76749 * -03153t0 -.03138
Below Basic 415506 H01857 to 002000

Note. * indicates a significant difference
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The findings presented in Table 9 suggest that a significant difference existed
between the number of males scoring advanced in math and the number of females
scoring advanced in math. The positive z score indicated that signilicantly more males
scored in the advanced PSSA range than females. The confidence interval suggested that
males outnumbered females in the advanced scoring range by about 4.4%,.

In the proficient scoring range, a significant difference existed between the
number of males and the number of females, The negative z score indicated that more
females scored proficient than the number of males. The confidence interval suggested
that females outnumber males in the proficient scoring range by about 1.4%.

In the basic scoring range, a significant difference existed between the number of
males and the number of femalcs in the basic PSSA scoring range. The negative z score
indicated that more females are scoring basic than the number of males scoring basic.
The confidence interval suggested that females outnumbered males in the prolicient

scoring range by about 3.1%.

Eighth grade reading and mathematics. The cighth grade reading results showing the

actual number of malcs and females that scored in each of the proficiency ranges appear

in Table 10.
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Table 10

Eighth Grade Reading Results

Actual number of students in cach scoring proficiency range

Males Females
Advanced 3,174 3,906
Proficient 6,223 0,366
Basic 3,120 3.147
Below Basic 3,257 2,165
Total Students 15,774 15,584

The z scores and confidencc intervals comparing the eighth grade males and
females in each of the reading scoring proficiency ranges are presented in Table 11. The

z scores werc considered significant if they were + or - 1.96.

Tablc 11

Eighth Grade Reading Statistical Analysis

Z SCOTE Confidence Interval
Advanced -10.4666 * -.04950 1o -.04935
Proficient -2.526106 * -01408 to -.01389
Basic -91753 -00421 to -.00407
Below Basic 15.81639 * 067489 to 06702

Note. * indicates a significant differcnce
The z score in the advanced scoring range suggested that a significant differcnce
cxisied between the number of males in reading and the number of females in reading,.

The negative z score indicated that sigmficantly morc females scored in the advanced



PSSA range than males. The confidence interval suggested that females outnumbered
males in the advanced scoring range by about 4.9%. This eighth grade z score was even
higher than the significant differencc seen in the fifth grade scores, which suggested
males were cven less likely than females to score advanced in reading.

In the proficient scoring range, a significant difference existed between the
number of males in reading and the number of femalcs in reading. The negative z score
indicated that significantly more females scored in the proficient PSSA range than males.
The confidence interval suggesied that females outnumbered males in the proficient
scoring rangc by about 1.4%.

In the below basic scoring rangg, a significant difference existed between the
number of males scoring below basic and the number of females scoring below basic in
reading. The positive z score indicated that significantly more males scored in the below
basic PSSA range than females. The confidence interval suggested that males
outnumbered females in the below basic scoring range by about 6.7%. Comparning this
significance level to the one noted n fifth grade rcading, males were more likely than
temales to score below basic at the eighth grade level.

The actual number of eighth gradc students in each scoring proficiency range for

mathematics appears in Table 12.
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Table 12

Eighth Grade Math Results

Actual number of students 1n each scoring proficiency range

Males Femalcs
Advanced 3,354 2,950
Proficient 5,542 5,737
Basic 3,110 3,397
Below Basie 3,759 3,500
Total Students 15,774 15,584

The z scores and confidence intcrvals comparing the cighth grade males and
females in cach of the reading scoring proficiency ranges are presenied in Table 13, The

z scores were considered significant if they were +or  1.96.

Table 13

Fighth Grade Math Statistical Analysis

Z scorg Confidence Interval
Advanced 5.154465 * 023262 to 023402
Proficient -3.0988 * -01688 1o -.01671
Basic -4.41892 * -.02032 10 -.02018
Below Basic 2.878841 * 013369 to 013789

Note. * indicates a significant difference

In the advanced scoring range, a significant difference existed between the
number of males scoring advanced in math and the number of females scoring advanced

in math. The positive z score indicated that significantly morc males scored in the



49
advanced PSSA range than females. The confidence interval suggested that males
outnumber females in the advanced scoring range by about 2.3%. Comparing this
significant difference to the onc noted in fifth grade suggested that more females were
able to score in the advanced range when tested at the cighth grade level.

In the proficient scoring range, a significant difference existed between the
number of males and the number of females. The negative = score indicated that more
temalcs scored proficient than the number of males proficient. The confidence interval
suggesied that females outnumber males in the proficicnt scoring range by about 1.6%.

In the basic scoring range, a significant difference existed between the number of
males and the number of females. The negative z score indicated that more females were
scoring basic than the number of males scoring basic. The confidence intcrval suggested
that females outnumbercd malces in the basic scoring range by about 2%,

In the below basic scoring range, a significant diffcrence cxisled between the
number of males and the number of females. The positive = score indicated that more
males wcre scoring below basic than the number of females scoring below basic. The
confidence mterval suggested that males outnumbered females in the below basic scoring
range by about 1.3%. It should be noted that no significance was noted in the fifth grade
below basic math, but one docs emerge in the eighth grade test.

These results allow us to reject Hy which stated that there would be no significant
gender differences in either reading or mathematics in Grade 5 or Grade 8 PSSA scores at
the four scoring tevels: advanced, proficient, basic, or below basic. Significant
differences were evident in both reading and mathematics in each of the grade levels

studicd. Of the 16 scoring proficiency levels considered, there were signilicant
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differences noted in 12 of them. Of particular interest to this rescarcher are the males that
scemed to be doing poorly in reading.

Kleinfeld (1998), Weaver-Hightower (2003), and Skeiton (2001) arc researchers
intercsted in helping male students become more successful in school. They stressed 1t is
not all boys who struggle, however, and the most important strategy is to determine
which groups of males are more at risk. Research questions three and four will help

isolate some of those factors.

Findings for Research Question 2

This research question examined the number of fifth grade males passing and
failing both the reading and mathcmatics tests compared o the number of cighth grade
males passing and failing to determine if this number increased or decreasced. The same
factors werc considered for females in the reading and mathematics arca. The procedure
used involved totaling the number of students scoring advanced and proficicnt to get the
actual number of students that passed. The actual number ol students scoring basic and
below basic were combined to calculate the number of students that did not pass.

Confidence levels and z scores were also calculated for these comparisons.

Number of Grade 5 males passing (failing) compared to Grade § males. The actual
number of male students that passed or failed the PSSA reading test in fifth grade was
compared to the number of male students that passed or failed m eighth grade. The z

scores and confidence intervals are also included for the comparisons. The results appear

tn Tablc 14.
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Male PSSA Reading Pass and Fail Rates

Grade 5 Grade & Z SCOre Confidence Intcrval
Number Passcd 9,494 9,397 - 74273 -.00418 10 -.00400
Number Failed 6,553 6,377 74272 00400 to .00418
Total Males 16,047 15,774

Note. * indicates a significant differcnce

These results indicated that there was no significant difference betwecn the

number of males passing or failing the fifth grade PSSA reading test and the number of

males passing or failing the eighth grade PSSA reading test. This suggested that cighth

grade males were passing at a similar rate as fifth grade males.

The actual number of fifth and eighth grade male students that passed and failed

the PSS A mathematics test are included in Table 15.

Table 15

Male PS5A Mathematics Pass and Fail Rares

Grade 5 Grade 8 Z SCOre Confidence Interval
Number Passcd 9,399 8,896 324777 * 017921 1o .018103
Number Faited 6,708 6,878 -3.24777 * - (018103 to -.017921
Total Males 16,047 15,774

Note. * indicates a significant differcnce
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These rcsults indicated that there was a significant difference between the number
of males passing the fifth grade PSSA math test and the number of males passing the
eighth grade PSSA math test. The results suggestied that males at the eighth grade level
were doing more poorly than males at the fifth grade level. The confidence interval
suggested that 1.7% more males werc passing at filth grade than at eighth grade.

This also indicated that there was a significant difference between the number of
males failing the fifth grade PSSA m.ath test and the number of males failing the eighth
grade PSSA math test. The results suggested that males at the eighth grade tevel were
failing at a greater rate than males at the fifth grade level. The confidence interval

suggested that 1.8% more males were failing in eighth grade than in fifth grade.

Number of Grade 5 females passing (failing) compared to Grade 8 females. The actual
number of female siudents that passed or failed the PSSA reading test in fifth grade was
compared with the female students in eighth grade, The z scores and confidence intervals

are also included for the comparisons. The results appear in Table 16.

Tablc 16

Female PSSA Reading Pass and Fail Rates

Grade 5 Grade 8 Z 5COre (Clonfidencc Interval
Number Passed 9,634 10,272 -6.12398* -03344 t0 -.03320
Number Failed 5,701 5,312 6.12398* 0332610 .03344
Total Females 15,395 15,584

Note. * indicates 2 significant difference



This indicated that there was a significant difference between the number of
females passing the fifth grade PSSA reading test and the number of females passing the
eighth grade PSSA reading test. The results suggested that females at the fifth grade
level were doing more poorly than females at the eighth grade level. The confidence
mterval suggested that 3.3% more females were passing at eighth grade than at fifth
grade.

The results also indicated that there was a significant difference between the
number of females failing the fifth grade PSSA reading test and the number of females
failing the eighth grade PSSA rcading test. The results suggested that females werc
scoring better on the PSSA exam with significantly more females passing at the eighth
grade level than at the fifth grade level. The confidence interval suggested that 3.3%
more females were passing at cighth grade than at fifth grade.

The actual number of {ifth and eighth grade female students that passed and failed

the PSSA mathematics test are included in Table 17,

Table 17

Female PSSA Mathematics Pass and Fuil Rates

Grade 5 Grade § z SCore Confidence Interval
Number Passed 8,505 8,687 -.88160 -.00507 to -.00488
Number Failed 6,890 6,897 881060 00488 1o 00507
Total Females 15,395 15,584

Note. * indicates a significant differcnce
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The findings indicated that there was no significant dilference between the
number of {emales passing the {ifth grade PSSA math test and the number of females
passing the cighth grade PSSA math test. The results also indicated that there was no
significant difference between the number of females failing the fifth grade PSSA math
test and the number of females failing the cighth grade PSSA math test.

These results would suggest that Hy; and /s could be rejected. Hyz had stated
that there would be no difference between male passing and failing PSSA ratc when
comparing Grade 5 to Grade 8. Hyy had stated that there would be no difference between
femalc passing and failing PSSA rates when comparing Grade 5 to Grade 8.

This analysis helped cstablish the fact that male students are not being as
successful in mathematics when comparing fifth grade PSSA results to eighth grade
PSSA results, Eighth grade maic students did significantly poorer than {ifth grade
students when looking at the overall passing and failing rates. Female students, on the
other hand, continucd to be significantly more successful in reading when comparing
fifth grade PSS A results to the eighth grade PSSA results. Eighth grade females had a

significantly higher passing rate than the fifth grade students.

Presentation of Findings for Hierarchical Lincar Regression
Hierarchical linear regression models were used with the data from each of'the
120 school districts. In all, 16 models were run for Grade 5 performance data, and 16
models were rn for Grade 8 performance data. More detail of the models can be found
in Table 4. The 32 SPSS runs consisted of a two-model hierarchical linear regression

construction. Model T was comprised of one of the designated dependent variables with
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the independent variable Socioeconomic Status (SES}. This 15 the percentage of students
in the school district that participate in the Federal Frec and Reduced lunch program.
Model 2 also included SES, but added in threc more independent school variables:
1. Size of the School District —This was basced upon the total number of students
enrolled in the entire school district K-12.
2. Dollars Spent per Student—This was the reported amount of moncy spent per
student in the entire school district,
3. Rural or Urban Status—Each of the 120 districts was listed as rural if there was
less than 274 peoplc per square mile living within the school district boundarics,
and urban if there was 274 or more people per squarc raile living within the
school district boundaries. These are the calculations used by the Penusylvania

(encral Asscmbly for school district purposes.

Of the 32 SPSS hierarchical linear regression models, seven proved to be
significant for rural/urban, and 31 of 32 proved to be significant for sociocconomic
status. Of the seven significant rural/urban models, four were from fifth grade student

performance data, and threc were from eighth grade student performance data.

Fifth Grade SES and Rural/Urban Findings

There were four significant fifth grade rural/urban findings. They were for the
dependent variables male proficient math, female proficient math, female basic math, and
female basic reading, These were based on the actual number of students in each scoring

category.
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Fifth Grade Proficient Models Significant for SES and Rural/Urban

Fifth Grade Male Proficient Math. The first model that proved significant for the
rural/urban independent variable and SES was male proficient math. The R” for the |
model was .189, and the adjusted R was 182, indicating that 18.2% of the variance in
the percentage of Grade § males scoring in the proficient range can be explained by the
independcnt variable SES. This regression analysis revcaled that the model did
significantly predict the dependent variable Grade § male proficient math:
F(1,118)=27.455 with p=.000 which was statistically significant at the p<.05 lgvel.

Model 2 also significantly predicted the dependent variable F(4,115)=8.998 with
p=2000. The strongest predictor for Model 2 was still SES with =-395 which was
significant at p=.000. The rural/urban B=,192 which was significant at p=032. This was
the second strongest predictor in Model 2. The R’ for Model 2 equaled .238, and the
adjusted R” was .212 which meant that 21.2% of the variance in the percent of Gradc 5
males scoring in the proficient range was explained by the independent vanables. This
model was significant at the p=.000 level. Based on the R strength of Model 2 and the
statistical significance, both independent variables SES and rural/urban were important
predictors of the percentage of males who were proficient in mathematics 1n fifth grade.

Fifth Grade Female Proficient Math. The R’ for the first model was 200, and the
adjusted R was .193, indicating that 19.3% of the variance in the percentage of Grade 5
females scoring in the proficient range can be explained by the independent variable SES.
This first regression model did significantly predict the dependent variable:

F(1,118)=29.455 with p=.000 which was statistically significant at the p<..05 level.
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Model 2 continued to significantly predict thc dependent variable /(4,115)=9.983
with p=000. SES was still the strongest predictor for the pereent of Grade 5 females
scoring proficient with 3 =-.416 which was significant at the .000 level. The rural/urban
independent variable was the second strongest predictor in Model 2 with =231 which
was significant at p=009,

The R’ for Model 2 equaled .258, and the adjusted R* was .232 which meant that
23.2% of the variance in the percent of Grade 5 females scoring in the proficient rangc
was explained by the independent variables. This model was significant at the p=.000
level. Based on the R strength of Modcl 2 and the statistical significance, both
independent variables, SES and rural/urban, were important predictors of the percentage

of females who were proficicnt in mathematics in fifth grade.

Fifth Grade Basic Models Significant for SES and Rural/Urban

The other two fifth grade models that proved significant for rural/urban were in
the basic range, and this is considered failing in Pennsylvania. Both of these modcls
were for females. They were for the dependent variables basic female mathematics and
basic female reading. Another important featurc was that the {emale basic math model

was the only one out of 32 SPSS models that did not have SLS prove sigmficant.

Fifth Grade Female Basic Math. The R’ for this model was .018, and the
adjusted R’ was .009, indicating that 0.9% of the variance in the percent of Grade 5
females in basic math can be explained by the independent vuriable SES. This rcgression.
analysis revealed that the model did not significantly predict the dependent variable,

percentage of Grade 5 females scoring in the basic range. It should be noted that this was
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the only model of 32 regression runs that did not have SES show significance in the first
model.

Model 2 did significantly prediet the dependent variable F(4,115) 4.980 with
p=.001. The R was .148, and the adjusted R* was .118 which meant that 11.8% of the
variance for this dependent variable can be explained by the independent variables. The
strongest predictor {or this model was rural/urban with 3= -.250 which was significant at
p=.008. The second strongest predictor for Model 2, and the only other significant
independent variable, was the dollars spent per student. This independent variable had a
[3=-.209 which was significant at p=.026. It is important o note that this 1s only onc of
two results where the rural students significantly outperformed the urban students,

however this scoring category is in the failing range.

Fifth Grade Female Basic Reading. The R* for this model was .175, and the
adjusted R was 168, indicating that 16.8% of the variance in the pereentage of Grade 5
females in basic reading can be explained by the independent variable SES. This
regression analysis revealed that the model did significantly predict the percentage of
Grade S females scoring in the basic category: F(1,118)=25.103 with p=.000 which was
statistically significant at the p<.05 level.

Model 2 also significantly predicted the dependent variable £(4,115)=8.661 with
p=.000. The R for Model 2 was .232, and the adjusted R* was .205 which meant that
20.5 % of thé variance in this dependent variable can be explained by the independent
variables. The strongest predictor for Model 2 was still SES with 3=419 which was
significant at p=.000. The rural/urban §=-.180 which was significant at p=045. This

was the only other significant independent vanable in Model 2. Tt is
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important to note that this 1s onty onc of two results where the rural students significantly

outperformed the urban students, however this scoring range 1s in the failing category.

Fighth Grade SES and Rural/Urban Findings
Three of the hicrarchical linear regression models proved significant for the
rural/urban independent variable in eighth grade. These included male advanced
mathematics, female advanced mathematics, and female advanced reading. The
independent variable SES proved significant in all 16 of the Grade 8 models. Details of

the three rural/urban and SES significant models are presented.

Eighth Grade Advanced Models Significant for SES and Rural/Urban

Fighth Grade Male Advanced Mathematics. The R* for Model 1 was .327, and
the adjusted R® was 322, indicating that 32.2% of the variance in the percentage of Grade
8 males scoring in advanced math can be explained by the independent variable SES.
This regression analysis revealed that the model did significantly predict the dependent
variable: FF(1,118)=57.416 with p=.000 which was statistically significant at the p=2.05
level,

Model 2 also significantly predicted the dependent variable 7(4,115)=27.017 with
p=000. The R* for Model 2 was .484, and the adjusted R* was 467 which meant that
46.7% of the variance in the percentage of Grade 8 males 1n advanced math can be
explained by the indcpendent variables. The strongest predictor for Model 2 was still
SES with =-.590 which was significant at p=.000. The rural/urban =179 which was

significant at p=.015. A third independent variable was significant in Model 2. This was
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the dollars spent per student with 3=.302 which was significant at p=.000. This suggests
that the dollars spent per student was actually the second strongest predictor in Model 2

with the significant variable rural/urban being the third strongest predictor.

Lighth Grade Female Advanced Mathematics. The R” {or the mode! was 276,
and the adjusted R was 270, indicating that 27.0% of the variance in the percentage of
Grade 8 females scoring advanced can be explaincd by the independent variable SES,
This regression analysis revealed that the model did significantly predict the dependent
variable: F(1,118)=45.068 with p=.000 which was statistically significant at the p=.05
level.

Model 2 also signiﬁcahtly predicted the dependent variable 7(4,115)=23.616 with
p=000. The R for model 2 was .451, with an adjusted R of .432. This nieant that
43.2% of the variance in the dependent variable can be explained by the independent
variables. The strongest predictor for Model 2 was still SES with f--.537 which was
significant at p=000. The rural/urban p=.222 which was significant at p=1004. A third
independent variable was significant in Model 2. This was the dollars spent per student
with =281 which was significant at p=1000. This suggested that the dollars spent per
student was actually the second strongest predictor in Model 2 with the significant

variable rural/urban being the third strongest predictor.

Eighth Grade Female Advanced Reading. The R for the model was 382, and the
adjusted R? was .377, indicating that 37.7% of the variance in the percentage of Grade 8

females scoring advanced can be explained by the independent vanable SES. This
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regression analysts revealed that the model did significantly predict the dependent
variable: F(1,118)=72.872 with p=.000 which was statistuically significant at the p<.05
level,

Model 2 also significantly predicted the dependent variable /7(4,113)=25.398 with
=000, The R for Model 2 was .469, with an adjusted R” of .451. This mcant that
45.1% of the variance in the dependent variable can be accounted for by the independent
variables. The strongest predictor for Model 2 was still SES with =-.624 which was
significant at p=.000. The rural/urban f=.164 which was significant al p»-=.028. A third
independent variable was significant in Model 2. This was the dollars spent per student
with B=.188 which was significant at p=.011. This suggestcd that the dollars spent per
student was actuzally the sccond strongest predictor in Model 2 with the significant

variable rural/urban being the third strongest predictor,

Findings for Research Question Three
The primary interest in rescarch question 3 is cstimating the effect of the
rural/urban predictor variable when conirolling for other variables. This was found to be
significant in four models at the fifth grade level and three models al the eighth grade

level. Beta tables are presented in this section {or cach of the significant models.

Beta Tables for Fifth Grade Male and Female Proficient Math
As illustrated in Table 18, a hierarchical linear regression analysis was performed
for the dependent variable Grade 5 male proficient math and the four independent

variables.



Table 18

Hierarchical Regression Results Grade 5 Male Proficient

Math (N =120)

Variable B SE B 6
Model |

SES -1.47 028 -434 *
Model 2

SES -.134 028 305 *

Rural/Urban 2.410 1.110 192 %

Size of Dist. -8.E-05 000 =055

$ per Student -.001 000 - 184 *

Note. R* =189 for Model 1; RS =.238 for Modcl 2, & Change—.050 for Model 2
*n< 05
.05

The positive standardized betas for rural/urban suggested that urban Grade 5
male students significantly outperformed their rural counterparts in the math proficient
scoring range of the PSSA test. It is intcresting to compare the betas in Table 18 with

those that appear in Table 19 for the Grade 5 fomale proficient mathematics scores.
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Table 19

HHierarchical Regression Results Grade 5 Female Proficient

Math  (N=120)

Variable B SE B [
Model 1

SES - 178 033 -447 *
Model 2

SES -165 033 -416 *

Rural/Urban 3413 1.286 231*

Size of Dist. 000 (00 -.145

$ per Student -.00 .000 - 102

Note. R7=.200 for Model 1; £°=.258 for Model 2, R” Change—.038 * for Model 2
P05

The positive beta for Grade 5 female proficient math was similar to that found in
the Grade 5 male proficient math model suggesting that the urban students significantly
outperformed their rural counterparts in Grade 5 proficient math. The unstandardized
beta for rural/urban in Table 19, Model 2 for females was 3.413 compared to 2.410 in
Table 18 for male students. This suggested that the rural/urban independcent variable was
a stronger predictor for female Grade 5 students than for male Grade 5 students, even

though it proved lo be a significant predictor m each case.

Beta Tables for Fifth Grade Female Basic Mathematics and Reading
The betas for fifth grade females scoring in the basic category for mathematics

appear in Table 20.



Table 20

04

Hierarchical Regression Results Grade 5 Female Basic Math

(N =120)
Variablc B SE B §
Modetl 1
SES 051 035 133
Modet 2
SES 052 034 134
Rural/Urban -3.564 1.326 -250 %
Size of Dist. 6.8E-05 000 040
S per Student -.001 000 =209 *

Note. R*=018 for Model 1: R=.148 for Model 2, B Change=.120 * for Model 2

¥p05

The negative betas for rural/urban in this hierarchical linear rcgression analysis

suggested that rural students significantly outperformed urban students 1n this Grade 5

{emalc basic math scoring catcgory. Of the seven significant rural/urban models, this

was one of only two madels in which rural students outperformed urban students.

Table 21 illustrates the betas for fifth grade females in the basic reading scoring

category.



Table 21
flierarchical Regression Results Grade 5 Female Basic

Reading (N =120)

Variablc B SE B [
Model 1

SES 174 035 419 *
Model 2

SES 174 035 410 *

Rural/Urban -2.764 1.365 - 180 *

Size of Dist. 000 000 108

$ per Student -.001 000 -.124

Note. R'=175 for Model 1; R'=222 for Model 2. B Change=.056 * for Model 2
*
p.05

The negative betas for rural/urban 1n this hierarchical linear regression analysis
suggesied that rural students significantly outperformed urban students in this Grade 5
female basic reading category. This was the second of only two models where rural
students significantly cutperformed urban students. Schools in the rural category had a
greater proportion of female students in the basic (failing) range for both mathematics
and reading. The unstandardized beta for rural/urban in Table 20, Modc] 2 was —3.564
compared to —2.764 in Table 21. This suggested that the rural/urban imdependent
variable was a stronger predictor for mathematics than for reading for these females in

the basic scoring range.



06

Beta Tables for Eighth Grade Male and Female Advanced Math
As illustrated in Table 22, a hicrarchical linear regression analysis was performed
for the dependent variable Grade 8 male advanced math and the seven independent

variables.

Table 22

Hierarchical Regression Results Grade 8 Male Advanced Math

(N =120)
Variable B SE B p
Model 1
SES -.355 047 -572%
Model 2
SES -.360 042 -590 *
Rural/Urban 4.129 1.672 A79*
Size of Dist. 1.8E-03 000 006
$ per Student 003 001 302 *

Note. =327 for Model |; R*=484 for Model 2, R* Change—.157 * for Madel 2
Lo
=03

The positive rural/urban betas suggested that urban Grade 8 male students
significantly outperformed rural Grade 8 males in the advanced math scoring range. The

eighth grade female advanced betas are shown in Table 23.
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Table 23
Hierarchical Regression Results Grade 8 Femule Advanced

Math (N=120)

Variable B SE B p
Model 1

SES -.328 049 =526 %
Modecl 2

SES -.335 044 -537 *

Rural/Urban 5.127 1.735 222 %

Size of Dist. 9.2E-05 000 033

$ per Student 002 001 281 *

Note. R™=.276 for Model 1; R*=451 for Model 2, R Change—.175 * for Model 2
03

The rural/urban beta=.201 which was significant at p=.008. The positive
rural/urban betas suggested that urban Grade 8 female students significantly
outperformed rural Grade 8 females in the advanced math scoring range. In comparing
the malc unstandardized beta=4.129 for rural/urban in Table 22, Model 2 with that for the
femalc beta=5.127 as shown in Table 23, the rural/urban effect was greater for females

than for malcs.

Beta Table for Femuale Eighth Grade Advanced Reading
The final hicrarchical linear regression medel showing significance for the

rural/urban independent variable is shown in Table 24,
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Table 24
Hierarchical Regression Results Grade 8 Female Advanced

Reading (N=120)

Variable B SE B [
Model {

SES -374 044 -018 *
Modet 2

SES -.377 042 -024 *

Rural/Urban 3.672 1.654 104 %

Size of Dist. 8.6E-05 000 032

$ per Student 002 001 188 *

Note. =382 for Model 1; =469 for Model 2. R® Change=.087 * for Mode] 2
*o 05

The rural/urban beta=.149 which was significant at p=.047. The positivc
rural/urban betas suggested that urban Grade 8 female students sigmficantly
cutperformed rural Grade 8 females in the advanced reading scoring range.

Research question number three was designed to determinc 1{ attending school in
a rural or urban community had an impact on gender differences in Grade 5 and Grade 8
PSSA scores. For male students this proved to be significant in 2 of the 10 performance
levels tested. Fifth grade males scoring in the proficient math category and cighth grade
males scoring in the advanced math category had a significance level of p=.05 in respect
to the rural/ urban independent variable. Female students had five scoring categorics
prove significant when examining the rural and urban school district status. Fifth grade
females scoring in the proficient and basic categories 1n mathematics and the basic

category of rcading all proved significant at the p<.05 level, Eighth grade females
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scoring in the advanced reading and advanced mathematics categories all proved
significant.

Of thesc seven significant rural/urban findings, an examination of the peositive and
negative betas suggested that rural students significantly outperformed their urban
counterparts in only two of the proficiency bands, that being female Grade 5 basic
reading and basic math. It 1s worthy 1o note that both of these scoring categorics arc
considered failing in Pennsylvania. The other {ive scoring catcgories that proved
significant suggested that the urban students significantly outperformed their rural
counterparts. All five of these results were in the proficient and advanced scoring ranges
and are considered passing in Pennsylvania.

The seven regression models presented all indicated that the rural/urban
independent variable was significant in respect to the corresponding models. This would
support rejecting Hoy that stated there are no significant differences in student PSSA

results when examined in terms of rural and urban school districts.

Findings for Research Question 4

Research question four was designed to determine if the percentage of
economically disadvantaged students in a school district had a significant cffect on the
gender differences in reading and mathematics test scores. An examination of the SPSS
data from the 32 regression models confirmed how strong a predictor this variable really
is in respect to student success. Of the 32 models, SES proved significant in 31 of the
scoring categories (sec Appendix A for Grade 5 results and Appendix B for Grade 8

results). The only scoring category that did not prove sigmficant was Grade 5 femalc
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basic math. Morc detail of this particular model, in which SES was not a significant
predictor, can be found in Table 20, since this model was one of the seven that did prove
significant for the rural/urban independent varable.

Four fables are presented m the SES {indings to help describe the results. This
data was chosen to illustrate how R’ varics for each of the hicrarchical linear regression
models. The betas were included to help show the dircction of the retationship between
the independent variable SES and each of the dependent variables. The R? for Model
and Model 2 in each of the 32 regression models are presented in Tables 25 through 28,
The R’ is the proportion of variance in the dependent variable which can be predicted
from the independent variable. In the case of Model 1, the independent vartable was SES
only. The R’s for Model 2 are displayed since SES and three additional variables are
mcluded.

The betas for SES in Modc! 1 and Model 2 arc also listed in Tables 25 through 28.
This is done to help demonstrate how significant particular scoring categories are m
relation to others. Table 25 presents the R*s and SES betas for the eight Grade 5
regression runs that were in the advanced and proficient ranges. These are the ranges

considered passing in Pennsylvania.



71

Table 25

Grade 5 Model R and SES 8 for Passing PSSA Tests

Modcl | Model 2

R’ B R’ B
Male Advanced Reading 184 - 428% 267 -.448%
Female Advanced Reading 228 -478%* 298 -491*
Male Advanced Math 255 -.505% 36l -.533%
Female Advanced Math 211 -.459% 328 -408%
Male Proficient Reading 389 -.024* 405 -.605%
Female Proficient Reading 221 - 471* 255 - 458%*
Male Proficient Math 189 -.434% 238 - 395%
Female Proficient Math 200 - A447* 258 -4106%

Note. ¥p< 05

it should be noted that every SES Beta proved significant in the passing ranges for
Grade 5 students. The R’ for Model 1 ranged from 184 in male advanced reading to
389 in male proficient math. The betas increased in each category when the four
independent variables were run in Model 2. They ranged from 238 in male proficient
math to .405 in male proficient reading. ! is also worthy to note that ¢very beta in this
passing range for Grade 5 has a negative value which suggests that the greater the
percentage of SES students 1n the school district, the fewer the number of students will be
n each of the identified passing ranges on the PSSA test.

The corresponding scoring ranges in the Grade 5 results for the basic and below
baste scoring ranges arc presented in Table 26. These cight scoring ranges are considered

failing in Pennsylvania.
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Grade 5 Model R® and SES 8 for Failing PSSA Tests

Medel | Model 2

R P R’ B
Male Basic Reading (56 236%* A18 237
I‘emalec Basic Reading 175 419% 232 419%
Male Basic Math 082 287 A71 285%
Female Basic Math 018 133 148 134
Male Below Basic Reading 587 766 598 T05*
Female Below Basic Reading 397 630* A21 032%
Male Below Basic Math 391 626* 432 H39F
Female Below Basic Math 436 O00* 468 H67*

Note, * p<.05

An examination of the Madel 1 R” values demonstrated that the four Towest
below basic scoring categorics had the strongest R values. This suggested that SES is a
very strong predictor for students in Grade 5 scoring in the below basic category. The
listed betas for the below basic categories were also the most significant in cither Grade 5
table, ranging from .626 in male below basic math to .706 in male below basic reading.
It is also interesting that every beta in each model had a positive valuc. This suggests that
the greater the percentage of low SES students in the school district, the greater the
number of students will be found scoring in the failing ’'SSA test catcgories.

Table 27 illustrates the same PSSA passmg ranges for Grade 8 students.
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Table 27

Grade 8 Model R® and SES 8 for Passing PS54 Tests

Model | Mode] 2

R’ B R B
Male Advanced Reading 337 -581* 404 -.603%
Female Advanced Reading 382 -017% 469 -.624*
Male Advanced Math 327 - 572% 484 -.590%
Female Advanced Math 276 -.5206% A51 -537*
Male Proficient Reading 246 -.496* 257 -493*
Fcmale Proficient Reading 088 -297% 178 -302%
Male Proficient Math 314 -.560% 330 -562%
Female Proficient Math 230 - A80* 278 -.493*

Note, *p< 05

The Grade 8 results follow a similar pattern found in the Grade 5 results in that
cvery beta had a negative valuc, suggesting that the greater the perccentage of low SES
students in the school district, the fewer the number of students will be in cach of the
identificd passing ranges on the PSSA test. Also, the R?* values in the Grade & SCOrNg
ranges were much stronger than the corresponding R® values found in the advanced
Grade S ranges. This suggested that SES is a stronger predictor for the Grade 8 advanced

ranges than the Grade § advanced.

The Grade 8 failing ranges arc presented in Table 28,
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Table 28

Grade 8 Model R® and SES 3 for Failing PSSA Tests

Model | Model 2

R B R- B
Malc Basic Reading 174 A17* 216 A24%*
Femalc Basic Reading 265 Sl4* 297 522
Male Basic Math 141 375% 262 390*
Femalc Basic Math 061 247* 187 270%
Malc Below Basic Reading 403 0635 421 649%
Female Below Basic Reading 382 H18* 424 623%
Male Below Basic Math 408 639%* 421 644%
Female Below Basic Math 422 649% 440 .654*

Note. * p<.05

Following the samc patiern found in the Grade S fatling ranges. every beta had 4
positive value. This suggests that the greater the percentage of low SES students in the
school district, the greater the number of students will be found scoring in the failing
PSSA test categorics. Also, the four strongest betas were found in the below basie
ranges, suggesting that SES continued to be a very strong prcdictér in the lowest of the
failing PSS A ranges for both reading and mathematics.

Thus, cven though SES was sigmficant in 31 of the 32 regression models, this
particular independent variable seemed to be a stronger predictor for the students that
scored in the lowest of the PSSA scoring ranges. This would support rejecting Hys that
stated there are no sigruficant differences in student gender PSSA results when

differences in school district socioeconomic status are considered.
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Chapter V

Summary, Implications, Recommendations

Summary

The purpose of this study was to determine if gender differences c¢xisted in the
Pennsylvania State School Asscssment (PSSA) exam. Scoring performance levels of
Grade 5 and Grade 8 students from 120 of the 501 Pennsylvania school districts were
selected. The 120 school districts sclected resulted in 16,047 males and 15,398 females
from fifth grade and 15,774 males and 15,584 females {rom eighth grade being included.
The PSSA test is a standards based criterion-refcrenced assessment used to measurc the
attainment of the established Pennsylvania academic standards.

In selecting the schools for the study, an attempt was made to control for
socioeconomic status since it is the variable most widely recognized by rescarchers to
have an impact on student achievement. Thc main independent variables in the study
examined whether living in a rural/urban school district or student soctoeconomic status
(SES) had a significant impact on student achievement. Control variables included in the
study were bascd upon school district factors thought to have a relationship to student
achievement such as size of the school district or the amount of moncy spent per pupil by
the school district.

The importance of the present study was to identify whether significant gender
differences exist and il so, which particular groups of students were more successful in
rcading or mathematics and what variables can be identified to help predict the student

groups that are needy. Gender research from many countries outside of the United States
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scemed to focus on the large number of males that are being unsuccessiul with reading
and literacy in the clementary grades.

Most of the United States educational research over the past 20 years has centered
on fcmale student weakncsses in the science and mathematics arcas and what can be donc
to close the identified gap. Therc was limited research in the United States addressing the
gender gap in reading and literacy for elementary male students. This study helped
establish the fact that indeed significant gender gaps exist in the student PSSA test
scorng ranges and also helps identify some of the variables that contribute to the
differences.

Te determine if a gender difference existed in the reading and mathematics
portions of the PSSA tests, the actual number of males and the actual number of females
that scored in each of the test scoring ranges: advanced, proficient, basic, and below basic
were compared. This was determined by using z scores and confidence intervals. The z
scores were considered significant at the p=.. 05 level if they were greater than + or —
1.96.

The fifth grade reading resulis revealed a significant diffcrence in the advanced
reading category where females are outperforming male students. The other significant
finding in fifth grade rcading was found 1n the below basic category where males were
found to outnumber female students. Current rescarch in the United States has not
addrcssed this significant gender difference in reading. Other countries such as Australia
and England have started programs to target male students that are weak in reading and

literacy.
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Weaver-Hightower (2003) has written that many Western and industrialized
societies are cxpericncing a resurgence of concern for the education of males. He
applauded the advances made by the UK and Australia and reported cducating males to
be an international concern. This is heing followed up with different programs and
strategies in countries such as the UK and Australia to address & long-standing significant
problem with male students. He also noted the reluctance of some education scholars to
examine male deficiencies with the fear that reforms put in place 1o assist females in the
areas of mathematics and science will be endangered.

The eighth grade reading results demonstrated the same patterns with
significantly morc females in the advanced category and significantly more males in the
below basic category. The eighth grade reading also added an additionai significant
finding. The femalc students were also found to significantly outnumber males in the
proficient scoring range. Thus, in eighth grade, females were found to significantly
outnumber males in both the advanced and profictent scoring ranges which are the only
two ranges considered passing in Pennsylvania. These results concurred with findings by
Kleinfeld (1998) that stated females are typically surpassing males in reading and writing
achievement, whilc males are superior in science and mathematics.

The fifth grade mathematics results revealed three of the four scoring ranges with
significant differences. Significantly more males were found to be scoring in the
advanced range. The proficient and basic ranges were reversed in the findings with
significantly more females than males in cach of the groups. The eighth grade math
results mirrored the fifth grade results with the significant differcnces found in the same

scoring catcgories with the same results as discovered in fifth grade.
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The significant differcnces found in this study of the PSSA test differed from the
conclusions drawn by Cole (1997) stating there was not 4 dominant picture of either
gender excelling academically with the average difference in performance across all
subjects very small. Hyde and Lynn (1988) had also drawn the conclusion of a slight
female superiority in verbal ability performance, but stated that it was indeed very small,

The second research question examined the number of fifth grade males passing
(and failing) both the reading and mathematics tests compared to the number of cighth
grade males passing (and failing) to determine 1f this number incrcased or decreased.

The same factors were considered {or females in the reading and mathematics arcas. The
procedure involved totaling the advanced and proficient scores for all groups to get the
actual number of students that passed. The actual number of basic and below basic
scores was combined to calculate the number of students that did not pass. Confidence
levels and z scores were also calculated for these comparisons.

There were no significant findings with the male reading thus suggesting a similar
proportion of males at each grade level passing and failing the PSSA exam. There were
significant differences found in the male mathematics however. Significantly more male
students were passing the PSSA math in fifth grade than in cighth grade as well as
significantly more males failing in cighth grade than in fifth grade. Onc possible
explanation is the writing component for the open-ended math problems. Students are
expected to write out and describe how questions werce solved. Since male students are
often less successful with writing, it may be causing math scores at the eighth grade level

to suffer.
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Fcmale students showed a nearly opposite trend than the male students. In
rcading where there was no significance found for males, the {cmales did show a
significant differcnce between fifth grade and cighth grade. There were significantly
more female students passing the PSSA reading test in eighth grade than in {ifth grade as
well as significantly more females failing in fifth grade than in eighth gradc. The male
students had shown a significant difference in mathcmatics, whereas the females did not.
This seems to not follow the trend of many articles from the research suggesting that
female students are continuing to perform poorly in mathematics today despite efforts to
reverse the trend.

The primary interest in rescarch question 3 was estimating the effeet of the
rural/urban predictor variable when controlling for other variables. This was found to be
significant in four models at the fifth grade level and three models at the eighth grade
level. Looking at the results {rom a gender perspective, the findings for male students
proved to be significant in two out of the sixteen proficiency scoring levels tested. Fifth
grade males scoring in the proficient math category and cighth grade males scoring in the
advanced math category had a significance level of p<.05 in respect to the rural/ urban
independent variable. Both of thesc significant male categorics suggested urban students
were outperforming rural students. This supports {indings by The Center for Rural
Pennsylvania (2003) claiming that rural Pennsylvania students are performing at lower
levels than urban students and the achicvement success gap continues to widen as the
students progress through the school years. This study also supports a request from
Pennsylvania State Representative Jess Stairs from Westmoreland County to the House

Education Committec to create a special commission in Pennsylvania to study rural
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education in Pennsylvania. The Center for Rural Pennsylvania offers annual grants o
professors in the 14 state universities to conduct research on rural Pennsylvania
education.

Female students had five scoring categorics prove significant when examining the
rural and urban school district status. Fifth grade females scoring in the proficient and
basic categories in mathematics and the basic catcgory of reading all proved significant at
the p<_.05 level. Eighth grade females scorng in the advanced reading and advanced
mathematics categories all proved significant. Of these seven significant findings, an
examination of the positive and negative betas suggested that rural students significantly
outperformed their urban counterparts in only two of the scoring areas, that being {emale
Grade 5 basic reading and female Grade 5 basic math. Both of these scoring categories
werg in the failing range.

The other five scoring catcgories that proved significant suggested that the urban
students significantly outperformed their rural counterparts. All five of these resulis were
in the proficient and advanced scoring ranges and are the ouly two ranges considered
passing in Pennsylvania. These findings support current rescarch from the Center for
Rural Pennsylvania that suggests rural students arc not performing at the same level as
urban students. One intercsting finding was that rural/ urban did not prove significant for
any of the male scoring categories tn reading, Female students on the other hand, had
two reading categories significant.

Research question four was designed to determine if the pereentage of
economically disadvantaged students in a school district had a significant effcet on the

gender differences in reading and mathematics test scores. Student socioeconomic status



g1

(SES) proved to be significant in 31 of the 32 scoring catcgories. The only scoring
category that did not prove significant was Grade 5 female basic math.

The data analysis suggested that the higher the percentage of low SES students in
the school district, the fewer students in both Grade 5 and Grade 8 will be sconing i the
advanced and proficient ranges. The advanced and proficient rangcs are the only two
rangcs considered passing in Pennsylvania. The results also suggcested that the higher the
percentage of low SES students in the scheol district, the greater the number of students
in Grades 5 and 8 who will be scoring in the basic and below basic ranges. The basic and
below basic rangces are considered failing in Pennsylvania.

Even though SES is significant for 31 of the 32 scoring categories, the results
suggest that student SES is a very strong predictor for students scoring n the lowest
PSSA category of below basie. These resulls supported current research that suggests
SES is an important factor in determining student achievernent. These findings support
information reieased by the U.S. Depariment of Education National Center {or Education
Statistics (2003} showing that school districts with more than 50% of low SES students
had signtficantly lower achievement scores than schools with 25% or fewer low SES

students.

Implications
Policy
This gender study of the Pennsylvania PSSA testing program has helped establish
that indeed significant differences cxist between males and females. With the No Child

Left Behind (2001) regulations playing such an important role in public cducation today,
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the time seems 1deal to not only lock at weak and struggling schools, but to focus on
which groups of students are failing and what can be done to improve the matter. The
resuits {rom this gender study will lend support to ensuring males struggling in the area
of reading and literacy can receive the attention and support that has been extended to
female students over the past 15 years who struggle in the math and science disciplings,

Since the rural/urban variable has been found to be significant, further studies
should help establish the reasons for this trend and possibly allow programs 1o be
developed to target specific groups of students. This also holds true for the SES variable.
Under the No Child Left Behind (2001) regulations, children in low performing schools
often found in areas of low SES concentrations are to be granted the abilily to switch to
schools that are higher performing. This moving to another school building may not be
the strategy that most cffectively addresscs the real root of the problem. Educators must
begin to target specific groups of students with particular programs to assist children, not
simply shuffle them from school to school with no plan for cftective remediation. This
should involve topics such as extending the school day and extending the school year as
well as developing more effective remediation programs designed to target particular
groups of students.

The current trend in the United States results in more males being forced into
special education programs, Currently in our country, male students represent 71 % of all
identified learning disabled students, 80 % of all emotionally disturbed students, and
58 % of all mentally retarded students. This trend in allowing our male students to

struggle extends to the high school level where female students show higher graduation



rates, higher class averages, lower dropout rates, as well as recerving more class
academic scholarships.

Martin {(2002) in a final report to the Department of Education in Australia stated
that there are indeed gender differences in school achievement and motivation, with boys
performing more poorly in most arcas. His report entitled Improving the Educational
Outcome of Boys discussed the fact that literacy consistently emerges as a distinguishing
feature of male and female educational outcomes. This report helps confinm the
Australian government Lighthouse Schools for the Education of Boys project that has
been underway since 2003, This program is responding lo evidence that males are

significantly under-performing in key cducational arcas.

Research

The resuits from this study will altow further research to be conducted to help
determine which groups of students to target. Research in discovering the factors that are
contributing to the poor performance of certain male students will help drive new
programs designed to assist in providing proper support. A thorough analysis of what has
been taking place in the male reading and literacy improvement programs of countrics
such as the UK, Australia, and Germany may provide guidance n similar trends here in
the United States.

The Gendcr Equity Expert Pancl assembled i 2000 by the United States
Department of Education examined carefully how female students were performing in the
areas of math and science. This has been the area of intense focus m our country for over

adecade. Figure 2 shows the math scorcs of malc and female students in Grade 4 as
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reported in the Nation s Report Card, Math Highlights 2003. The figurc lists the scores

for male and female students over a range of years starting in 1990, There is a distinet

male advantage as noted in the figure for each testing year. The scores are bascd upon &

scale from O to 500. The greatest difference in math scores is noted in the years 2000 and

2003. These two particular reporting years revealed a 3 point difference each year.

i 1990 1992 1.996 2000 2003
Male 214 221 224 227 230 B
_I_-“__emale 213 219 223 224 2'%?
Male 1 2 ] 3 3
Advantage

Figure 2. Grade 4 math highlights 2003, Nation’s Report Card

Figure 3 shows the respective male and female math results in Grade § as reported

in the Nation’s Report Card (2003). As in Grade 4, there 1s a rather close male advantage

in cach of the testing years with the exception of 1992 where female students actually

outscored male students by one point.
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1990 B 1992 | _ 1996 _ ?,U(JO 2.(‘}0.3
_Malc 263 2068 | 271 274 278 B
Femalc 2062 269 269 271 277
Male ] -1 2 3 1
h.Advantagc

Figure 3. Grade 8 math highlights 2003, Nation’s Report Card

It 1s clear to see that female students are performing very close to the level of

male students and this is a credit to the attention provided by educators to cnsure that

female students are successful in mathematics. It is intcresting to compare the above

math scores and differcnces with those noted in the area of reading. Figure 4 presents the

Grade 4 reading results from the years 1992 through 2003 as reported in the Nation's

Report Card (2003). There 1s a reverse trend in the rcading scores with a distinct female

advantage m each of the reported testing years.

1992 1994 1998 2000 2003
Female 221 220 217 219 222
Male 213 | 209 ) 212 '208" 215
Female 8 11 5 11 7
Advantage | B

Figure 4. Grade 4 reading highlights 2003, Nation’s Report Card
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The point difference in each of the reported testing vears is much larger than any
of the differcnces in the Grade 4 math testing years. This female advantage becomes
more significant when the Grade 4 results arc compared to the Grade & results. Each

testing year in Figure 5 reveals a larger female advantage in Grade 8 than noted in Grade

4.
; —T —
1962 1994 1998 2000 _ 2003 |
cha)e 267 267 L 270 ) 209 | 269
Male 254 252 25? . 260 258 |
Female 13 | 15 13 9 11
Advantage ]

Figure 5. Grade § reading highlights 2003, Nation’s Report Card

These scores from the Nation's Report Card (2003) support the indings in this
study examined in rescarch question number 2. It is more interesting to note that the
Gendcr Equity Panel asscmbled by the U.S. Department of Education in 2000 chosc to
carefully cxamine the gender difference in mathematics to ensurc females were being
successful and did not conduct a similar examination of the reading results, an arca in
which male students are at a more pronounced deficit,

Male students doing more poorly in reading is not confined to the United States.
The International Association for the Evaluation of Educational Achicvement 1ssued its

Progress in Reading Literacy Study (Mullis ct al., 2003) in which male and female



students from 35 countries were tested. [n the two arcas of reading that were tested,
females outscored males in each of the 35 countries in both of the testing areas.

This researcher suggests it s time to research why male students are performing
more poorly in reading than female students and what can be done to help close the
achievement gap. This commitment should be equal in cffort o that invested in the
research and program development that surrounded fernale achicvement i mathematics.
Skelton (2001 ) claimed that educating male students in literacy should be scen to be in
crisis. She supports research to more cifectively understand gender relations in order to

better educate both male and female students throughout the world.

Practice

Moss (2000) has suggcested that to make both male and female students more
successful, schools need to develop a more active reading culture in the classroom. She
has examined methods that individual classroom teachers need (o usce mn order to help
students develop a love for reading. Scicszka (2002) also supported developing reading
programs designed to help students, particularly males, to develop a deeper love for
reading books. It secems that in many cases, our educators are more concerned about
tcaching reading concepts and then falling short in helping students develop the love of
reading. Moss (2000) pointed out the large gap that develops n students that know how
to read, but choose not to become an active reader versus students that lcam how to read
and develop a love for reading.

This researcher intends to make it clear that nol all male students are doing poorly

in reading and litcracy. The goal is to identify which groups of male students arc
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performing below the expected level of achievement and then implement strategies to
improve the matter. This supports the findings of Connell (1996) who stated the
educational goal is to pinpoeint the particular male students most at-risk and then deal with
the defined groups. Halpern (1997) has concluded that the No Child Le(l Behind (2001)
regulations in the United States may help deal with the gender differences present in our
country.

The gender difference noted in reading and literacy abilitics must be addressed
and recognized. This should not detract from cfforts being madc to help female students
be successful in mathematics, but the facts demonstrate that male students suffer morc in
rcading skills today than female students suffer in mathematics. New strategics and
teaching methods must be developed to help correct this problem. Pre-service tcachers at
the university level must become aware of this problem and be taught how to deal with it.
In-service teachers need to learm how to more effectively deal with struggling male

readers and what can be dene to make them more successful.

Recommendations
This researcher would be particularly interested in continued gender education
studies. These results need to be brought to the attention of our educational leaders with
a focus on what can be improved or modified to help the lcarning process of particular
groups of students. Examination of the Australian program would be an cxcellent
starting point for consideration of a similar program in the United States, Our national

leaders seem committed to education and helping support children in school success.
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Devcloping short and long-range plans to help make every child suceessful is a goal of
the federal government with our No Child Left Behind (2001) legislation.

Continued study with the impact that early-intervention programs have on male
students should be coﬁsidercd. These findings combined with the results from full-day
kindergarten programs compared to half-day kindergarten programs must be examined in
an effort to make all of our students become successful in school.

One point that necds to be clarified is that this gender rescarch is not attempting to
suggest that all boys or all girls arc doing poorly in a given area. The goal is to discover
which particular groups of males or females are struggling the most. This information
wiil then be able to drive progress in educational strategies that tcachers will be able to
usc in the effort to make cvery child successful. This goal from our federal and state
lawmakers to make 100% of the students in the United States successful in school needs
to be based upon data analysis such as this. Developing new programs to help the most

struggling learners will be a step forward for education in the United States.
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Hierarchical Linear Regression Results for Grade 5

Table Al

Hicrarchical Regression Results Grade 5 Male Advanced

Reading (N =120}

Variable B SE B §
Model 1
SES -221 043 -.428%
Model 2
SES -231 042 -.448*
Rural/Urban 2.100 1.655 110
Size of Dist. 000 000 -.0355
S per Student 002 001 248*
Note. Rz—.l.?;]d;for Model 1; R7=1267 for Model 2, R* Change=.083 * for Model 2
*p<.05
Table A2

Hierarchical Regression Results Grade 5 Female Advanced

Reading (N=120)

Variable B SEB §
Model 1

SES -.296 050 - 478%*
Model 2

SES =304 049 - 491 %

Rural/Urban 3.024 1.945 132

Size of Dist. 000 .000 -.0061

$ per Student 002 001 207*

Note. R?=.228 for Model 1 R'=.298 for Model 2, R Change=.070 * for Model 2

*p 03
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Table A3

Hicerarchical Regression Results Grade 5 Mule Advanced Math

(N =120)
Variablc B SE B §
Model 1
SES -.384 060 - 505%
Model 2
SES - 406 058 -.533%
Rural/Urban 1.994 2.282 071
Size of Dist. 1.3E-05 000 004
$ per Student 003 001 298%
Note, le,zsosqfor Model }; R*=361 for Model 2, R* Change=106 * for Model 2
*p=.05
Table A4

Hierarchical Regression Results Grade 5 Female Advanced

Muath (N =120)

Varable B SE B B
Model 1

SES =317 056 -.459*
Model 2

SES ~.335 054 -.480%

Rural/Urban 2.378 2.119 093

Size of Dist, 1.6E-05 000 005

$ per Student 003 001 302%

Note. R~ 211 for Model 1; £%= 328 for Model 2, 8° Change=.117 * for Mode| 2
b
p=.03



Table A5
Hierarchical Regression Results Grade 5 Male Proficient

Reading (N =120)

Variable B SE R ﬁ
Maodel 1
SES -.305 035 -.624%
Model 2
SES -.296 036 - 005%
Rural/Urban 1.832 1.414 A4
Sizc of Dist. 000 000 -.0060
S per Student -001 001 - 091
Note. R'=.389 for Model 1; R*=.405 for Model 2, & Change=.016 for Model 2
*p<.03
Tablc AG

{fierarchical Regression Results (rrade 5 Femuale Proficient

Reading (N =120)

Variable B SE B §
Model 1

SES =225 039 -A4T71*
Modecl 2

SES -219 .039 - 458*

Rural/Urban 750 1.550 042

Size of Dist. H00 000 -.144

$ per Student -.001 001 -.102

Note. R*=221 for Model 1; R°—.255 for Modcl 2, R Change=.032 for Model 2
P05
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Table A7
Hierarchical Regression Results Grade 5 Male Proficient

Math (N =120)

Variable B SEB p
Model 1
SES -.147 028 - A434%
Model 2
SES -.134 028 - 395%
Rural/Urban 2.410 1.110 192%*
Size of Dist. -8.E-05 000 -.055
S per Student -.001 000 - 184*
Note. R™=1 ?Sfor Maodel 1; R%=238 for Model 2, £ Change - 050 for Model 2
*pe.
Tablc A8

Hierarchical Regression Results Grade 5 Female Proficient

Math (N=120)

Variable B SE B §
Model 1

SES - 178 033 -447%*
Model 2

SES -.165 033 -416%

Rural/Urban 3.413 1.286 231*

Size of Dist, 000 006 -.145

$ per Student -0 .000 -.102

*p<.05



Table AQ
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Hicrarchical Regression Results Grade 5 Male Basic Reading

(N = 120)
Variable B SE B §
Modecl 1
SES 086 033 2306%
Model 2
SES .087 032 237%
Rural/Urban -2.393 1.285 -177
Size of Dist. 000 000 060
$ per Student -.001 000 -.147
E&f’;ﬁ—-.os& for Model 1: £~ 118 for Model 2, R® Change=.062 * for Model 2
fpe.
Table A10

Hierarchical Regression Results Grade 5 Female Basic

Reading (N =120)

Variable B SE B p
Model |

SES 174 035 419 *
Model 2

SES 174 035 419 *

Rural/Urban -2.764 1.365 -180 *

Size of Dist. 000 .000 408

$ per Student -.001 .000 -.124

Note. =175 for Model 1; R'— 232 for Model 2, R? Change—.056 * for Model 2

=05



Table A11
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Hierarchical Regression Results Grade 5 Male Basic Math

(N =120)
Variablc B SE B [
Model 1
SES 104 032 2RT*
Modei 2
SES 103 031 285%
Rural/Urban -2,162 1.240 -.161
Size of Dist. .000 000 - 116
$ per Student -.001 000 -.138
Note. R1=.0802€f0r Model 1; R%~.171 for Model 2. & Change=089 * for Mode] 2
*pe, 03
Table A12

Hierarchical Regression Results Grade 5 FFemale Busic Math

(N=120)
Variable B SE B §
Model 1
SES 051 033 133
Modc] 2
SES 052 034 134
Rural/Urban -3.564 1.329 -.250%
Size of Dist. 6.8E-05 000 040
S per Student -.001 000 -209*%

Note. R'=018 for Mode! 1+ R7=148 for Model 2, R Change=130 * for Model 2

*p<.05
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Table A13
ITierarchical Regression Results Grade 5 Male Below Busic

Reading (N = 120)

Variable B SEB B
Model 1
SES 443 034 766*
Model 2
SES 442 035 765%
Rural/Urban -1.774 1.375 -.083
Size of Dist. 000 000 061
$ per Student .000 000 044
Note. Rf—.ssivs for Model 1; R7=598 for Model 2, R Change=.011 for Model 2
¥ (5
Table Al4

Hierarchical Regression Results Grade 5 Female Below Basic

Reading (N =120)

Variable B SE B 5
Model 1

SES 328 037 630*
Model 2

SES 328 .038 632%

Rural/Urban -1.843 1.485 -(96

Size of Dist. 000 000 132

$ per Student 000 .001 -.(067

Note. R*=.397 for Model 1: R*=421 for Model 2, R® Change=.024 for Mode] 2
e
p<.05
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Table A1S
Hierarchical Regression Results Grrade 5 Muale Below Basic

Math (N =120)

Variable B SE B §
Model 1
SES A28 049 620%
Model 2
SES 437 049 039%
Rural/Urban -2.219 1.932 -.088
Size of Dist. .000 000 084
$ per Student -.002 001 - 167*
Note. R*=391 for Madel 1; R*=432 for Model 2, R® Change—041 * for Model 2
*p<.05
Table A16

Hierarchical Regression Results Grade 5 Female Below Basic

Math (N = 120)

Variable B SE B p
Meadel 1

SES 438 046 060*
Model 2

SES 443 .046 H67*

Rural/Urban -2.199 1.817 -.089

Size of Dist, -1.5E-05 .000 005

$ per Student -.001 001 133

Note. R%.436 for Model 1; R'=468 for Model 2, R Change=.032 for Model 2
*n<.03
p
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Hierarchical Linear Regression Results Jor Grade 8
Table B!
Hierarchical Regression Results Grade 8 Male Advanced

Reading (N =120}

Variable B SE B B
Model 1
SES -.330 .043 - 581
Model 2
SES -.343 042 -.603*
Rural/Urban 1.297 1.647 061
Size of Dist. -3.E-05 000 -019
$ per Student .002 .001 239%
Nofe. FE:.BBO?gibf Model 1; =404 for Model 2, #* Change—.067 * for Model 2
.0
Table B2

Hierarchical Regression Results Grade 8§ Female Advanced

Reading  (N=120)

Variable B SEB [3
Model 1

SES -374 044 -.618*
Model 2

SES =377 042 -.624%

Rural/Urban 3.672 1.654 164*

Size of Dist. 8.6E-05 000 032

$ per Student 002 001 188*

Note. R'=.382 for Model 1: R°=469 for Model 2, R Change=087 * for Model 2
.
p=.05
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Table B3

lierarchical Regression Results Grade 8 Male Advanced Maih

{(N=120)
Variable B SE R ﬁ
Model 1
SES -.355 .047 -.572%
Model 2
SES -.300 042 -.590*
Rural/Urban 4.125 1.672 179*
Size of Dist. 1.8E-05 000 0006
$ per Student 003 (01 302%
Note R*z._?;;)?’ for Model 1; =484 for Model 2, & Change— 157 * for Model 2
*p<.05
Table B4

Hierarchical Regression Results Grade 8 Female Advanced

Math (N =120)

Variable B SEB §
Model 1

SES -.328 049 -.526*
Model 2

SES -335 44 - 537*

Rural/Urban 5.127 1.735 222*

Size of Dist. 9.2E-05 000 033

$ per Student 002 001 281*

Note. R°=276 for Model 1; R*=.451 for Model 2, R Change=.175 * for Model 2
£ -
.05
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Table BS
Hierarchical Regression Results Grade § Male Proficient

Reading (N =120)

Variable B SE B 5
Modc! 1
SES -.232 037 496
Model 2
SES -.230 038 -493%
Rural/Urban 103 1.512 006
Size of Dist. 000 000 -.094
$ per Student 000 001 =036
Note. R2=.24t]6 for Model 1; R*=.257 for Model 2, R Change—.011 for Model 2
*pe 05
Table B6

Hierarchical Regression Results Grade 8 Female Proficient

Reading (N=120)

Variable B SE B [
Model 1

SES -.142 042 -.297%*
Modei 2

SES -.144 041 -.302%

Rural/Urban -.648 1.622 037

Size of Dist, -.001 000 -.273%

S per Student 000 .001 =044

Note. R*=.088 for Madel 1; R*=178 for Model 2, R* Change—=.090 * for Model 2
* e {15
<05



Table B7
Hierarchical Regression Results Grade 8 Male Proficient

Math (N =120}

Variable B SE B 5
Model 1
SES -.296 040 -.500*
Modecl 2
SES -297 041 -.562%
Rural/Urban -1.190 1.623 =061
Size of Dist. 000 000 =071
$ per Student 000 001 -.047
Note. R°=3 1]4:m Model 1; R%=.330 for Model 2, R* Change=.017 for Model 2
*p< )5
Tahle B8

Hierarchical Regression Results Grade 8 Female Proficieni

Math  (N=120)

Variable B SE B p
Model 1

SES -.252 042 - 480*
Model 2

SES -.259 042 - 493

Rural/Urban - 179 1.674 -.061

Size of Dist. 000 000 -.199%

$ per Student 000 001 .023

Note. R*=230 for Model 1. R*=278 for Mode! 2, R? Change~.047 for Model 2
¥ (VS
P05

0



Table B9

Hierarchical Regression Results Grade 8§ Male Basic Reading

(N =120)
Variable B SE B §
Model 1
SES 156 031 A417*
Model 2
SES 158 031 A24*
Rural/Urban -1.281 1.241 -.092
Size of Dist. -7.E-G5 000 -.042
$ per Student -.001 000 -139
Note. R*=.1 7(';15t‘0r Model 1; R7=216 for Model 2, R® Change=.042 for Mode] 2
.
Tablc B10

Hiegrarchical Regression Results Grade § Female Basic

Reading (N=120)

Variable B SE B ﬁ
Model 1

SES 215 033 S514%
Model 2

SES 218 033 S22

Rural/Urban -1.450 1.316 =093

Size of Dist. 5.5E-05 000 029

$ per Student -.001 000 - 136

Note. R°=.265 for Model 1; R°=.297 for Model 2, R® Change—.032 for Model 2
Lo
.05
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Table B11

Hierarchicul Regression Results Grade 8 Male Basic Math

(N =120)
Variable B SE B §
Model 1
SES 159 030 375%
Model 2
SES 168 .034 .396*
Rural/Urban -1.484 1.364 -.095
Size of Dist. 000 000 -.083
$ per Student -002 .000 -276%
Note. =141 for Model 1 R7=.262 for Model 2, R* Change=.122 * for Model 2
*p<.05
Table B12

Hierarchical Regression Results Grude 8§ Female Basic Math

(N=120)
Variable B SEB §
Model 1
SES 102 037 247%
Model 2
SES d12 035 270%
Rural/Urban -1.759 1.397 - 115
Size¢ of Dist. -6.E-05 000 -031
$ per Student -.002 001 -.294%

Note. R%=061 for Model 1; R*=187 for Model 2, B Change=.126 * for Model 2
* e
P05



Table B13

Hierarchical Regression Results Grade 8§ Male Below Basic

Reading (N =120)

Variahle B SE B §
Model i
SES 406 046 H35%
Model 2
SES 415 046 LH49*
Rural/Urban =125 1.827 =003
Size of Dist. 000 000 110
$ per Student -.001 001 -.105
Note. R‘1=.4%zs for Model 1: R*=.421 for Model 2, & Change—018 for Model 2
* e 0
Table B14

Hierarchical Regression Results Grade 8 Female Below Basic

Reading (N =120)

Variable B SEB §
Modetl 1

SES 300 035 G618%
Model 2

SES 303 035 623%

Rural/Urban -1.606 1.383 -.089

Size of Dist. 000 00 203%

$ per Student 000 000 -075

Note. RZ-.382 for Model 1; =424 for Model 2, R Change=.042 * for Model 2

*n<.05

113



114

Table B15
Hierarchical Regression Results Grade 8 Male Below Basic

Math (N 120)

Variable B SEB b
Modcl 1
SES 493 0355 639*
Model 2
SES 496 056 044%
Rural/Urban -1.540 2.202 -.(154
Size of Dist. 000 000 095
S per Student -.001 .001 -.064
Note. Rj=.4008€f0r Model 1; B’=421 for Model 2, #° Change=012 for Model 2
*p.03
Table B16

Hierarchical Regression Results Grade 8 Female Below Basic

Math (N =120}

Variable B SEB g
Model |

SES 479 052 040%
Model 2

SES 483 032 O54%

Rural/Urban -2.338 2.061 -.085

Size of Dist. .000 000 129

$ per Student -001 .001 -.085

Note. R*=.422 for Model 1; K*=446 for Model 2. R* Change—.025 {or Madel 2
—
P05
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