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Abstract:

This study examined school type differences in fifth-grade students’ fractional
knowledge with data from a university-school partnership. Students (n = 203) from a
public school and a private school willing to collaborate in University within School
Project participated. Results revealed that there were significant school type differences
in fractional knowledge favoring private school students. Since school type differences
have important impacts on the quality and equity of mathematical outcomes, we need
to strongly consider the implications of these school type-related differences and pay
attention particularly to the structure of schooling in public schools and the student

performance in private schools.
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1. Introduction

“An adequate and fair distribution of resources, programs, and teachers won't, by itself,
guarantee that disadvantaged students will learn well.”
(Oakes, 1995, p. 86)

This quota was our driving source of conducting the present research while we —
as members of the Faculty/School/College of Education- worked in a disadvantaged

public middle school as mathematics teachers. During one academic year, we
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developed the University within School Project as a way to increase fifth-grade students’
mathematics achievement in general, and fractional knowledge, in particular.
Supported by the Istanbul Provincial Directorate of National Education, the University
within School partnership was a collaborative effort of the MEF University and,
Besiktas and Sariyer school districts to develop an overlapping network of partnering,
experiencing, and mentoring relationships across Grade 5 and Grade 8 levels. This
practice was the first of its kind in the Turkish context where there are not long-term
opportunities of collaboration between K-12 public and private schools, and universities
(Ozcan, 2013). These efforts to connect theory and practice further drew our attention to
the inequities associated with a range of resource issues (i.e., instructional materials,
technology, school staff etc.) between public and private schools in Turkey.

A considerable body of research has been developed to explain reasons for
student success in schools focusing on the school effectiveness (Amjad & MacLeod, 2014;
Bassani, 2006; Liou, Marsh, & Antrop-Gonzalez, 2017; Tremblay, Ross, & Berhelot, 2001;
Wilms, 1996). In a related vein, researchers have been interested in answering the
controversial question of whether private schools are more effective than public schools
in enhancing student achievement in general (e.g., Cain & Goldberger, 1983; Coleman,
Hoffer, & Kilgore, 1982; Lubienski, Lubienski, & Crane, 2008; Murnane, Newstead, &
Olsen, 1985), and mathematics achievement, in particular (e.g., Entwistle & Alexander,
1992; Philips, 1997). This line of scholarly work put forth the role of school processes
and climate in shaping achievement in different types of schools. For instance, many
schools in the U.S. were considered to be in trouble because of underfunding, academic
failure, and lack of community support (National Commission on Excellence in
Education, 1983). One possible reason for this might be the fact that educational
institutions were working well for a select few of students (i.e., attending to private
schools located in districts with middle to high social economic status [SES]), fair for
many (i.e., attending to public schools located in districts with middle SES), and not at
all for most (i.e., attending to public schools located in districts with low SES). This also
holds for mathematics in particular because students worldwide (Mathematical
Sciences Education Board, 1989), as well as in Turkey (National Report, 2017), are
routinely sorted by success or failure in mathematics achievement (Ronau, 1993). In
other words, socio-economically advantaged students and schools tend to outscore
their disadvantaged peers (Organisation for Economic Co-operation and Development
[OECD], 2013) and that economics, income inequality, and SES become important
factors in predicting differences in mathematics achievement (Jurdak, Renuka, de
Freitas, Gates, & Kollosche, 2016).
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While there is a strong theoretical impetus, views on the superiority of private
schools is also based, in part, on past studies involving both international (e.g., Third
International Mathematics and Science Study [TIMSS], Programme for International
Student Assessment [PISA]) and/or national (i.e., High School and Beyond [HSB],
National Assessment of Educational Progress [NAEP]) large-scale assessments. These
highly respected studies showed that private school students outperform public school
students in mathematics, science, and reading (OECD, 2009), in part due to the fact that
private schools were more effective than public schools at boosting student
achievement, even after individual socioeconomic variables were adequately were
controlled for (e.g., Coleman & Hoffer, 1987). That is, after controlling for student and
home background factors there appears to be little to no statistically significant school
type differences in standardized test scores (OECD, 2013). Indeed, Turkey had the
largest variance internationally between schools in student performance: The overall
achievement gap between the lower and higher achievers was large (OECD, 2007), and
that this discrepancy was attributable to the between-school variation while controlling
for family background and demographic characteristics (Alacac1 & Erbas, 2010). More
specifically, Gilinger and Kose (1993) investigated the effects of family, SES, and school
variables in explaining Turkish high school students’ performance in university
entrance examination. They reported that family background and SES explained 40%
(i.e, a large portion) of the variance of student performance while school quality
explained only 2% (i.e., a small portion) of the variance. In this accordance, in a large-
scale study, Berberoglu and Kalender (2005) used data from PISA 2003 and University
Entrance Examination 1999-2002 and investigated student performance across school
types and geographical regions. They indicated that differences related to geographical
regions in student performance were relatively small whereas the achievement gap was
large between different school types. The particular challenge to these conclusions came
from Alacaci and Erbag’s (2010) multilevel study that sought to explain variance in
students” mathematics performances in PISA 2006 while controlling for family
background and demographic characteristics. Researchers’ findings unpacked the
inequality among Turkish schools indicating that 55% of the variance was attributable
to between-schools (e.g., selectivity in admissions, geographical region) and the
remaining 45% to within-schools (e.g., individual student characteristics). These results
supported the findings of previous studies (e.g., Kogberber & Kazancik, 2010; Sarier,
2010), which revealed [National] region was below the average of Turkey in the
educational opportunities (e.g., educational investments). More specifically, findings
from both national high school/university entrance examinations and international

assessments showed that Turkish students from South Eastern Anatolia Region
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performed below the country average scores in measures of mathematics literacy,
scientific literacy, reading literacy and problem solving (Berberoglu & Kalender, 2005;
Sarier, 2010) and that west regions (e.g., Marmara) were above the average of country in
the educational opportunities as well as educational investments (Kogberber &
Kazancik, 2010).

Obviously, the study of school type disparity in performances based on student
assessments has assumed an increasing importance (Lubienski & Lubienski, 2006;
Mahuteau & Mavromaras, 2014). This can be grounded on the fact that these attempts
have many implications for equity in mathematics education where equity is defined as
“being unable to predict mathematics achievement and participation based solely upon student
characteristics such as race, class, ethnicity, sex, beliefs, and proficiency of language”
(Gutiérrez, 2002, p. 9). In the literature, particular attention is given to equity in
mathematics education (see Journal for Research in Mathematics Education for the March
2013 special issue), which seems to have a relevant influence on the student
achievement outcomes, treatment of students, and students’ access to educational
resources (National Council of Teachers of Mathematics [NCTM], 2008). From this
perspective, important features of equity include equity in students” mathematics
achievement outcomes that can be established by closing the achievement gap among
various groups (Lubienski, 2008; Yetkiner Ozel, Ozel, & Thompson, 2013).

The majority of studies have investigated equity in terms of differences in
academic achievement (e.g., Gee, 2015; Gong, Ding, & Tsang, 2014; Grant & Sleeter,
1986; Halai, 2011; Han, 2016) or mathematics performance (Hanna, 1996; Githua &
Mwangi, 2003; Masland, 1994; Pangei, 2014) associated with gender. Equity research
employing school type differences in mathematical learning outcomes (e.g., fractional
knowledge) that in a sense mirror the discrapencies between public and private schools
remain surprisingly sparse (see Bishop & Forgasz, 2007; Leder, 1992; Secada, 1995).
Questions remain regarding general mathematics performance amongst students in
different types of schools (i.e., private and public) and it is unclear whether the extent of
particular fractional knowledge possessed by middle school students vary by the type
of school that they attend.

Clearly, achieving equity in the schools is very difficult for particularly in
Turkish mathematics classrooms. For instance, although the mathematics curriculum
itself does not vary, there are differences in the way mathematics is implemented. In
Turkey, owing to the greater resources of private schools in financial and physical
terms, mathematics education in private schools is much more effective, which is
evidenced by a number of studies (e.g., Cinoglu, 2006). Similarly, international studies

documented that private schools affected better mathematical outcomes than did public
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schools (Coleman, Kilgore, & Hoffer, 1981; Coleman & Hoffer, 1997; Jimenez, Lockheed,
& Paqueo, 1991). However, more recent studies showed that mathematics achievement
in public schools was slightly higher than that in private schools (Braun, Jenkins, &
Gregg, 2006; Driessen, Agirdag, & Merry, 2016; Lubienski & Lubienski, 2006). Although
most research strongly suggests that there are school type differences in mathematics
achievement, there has been little progress in explaining these differences with respect
to skills acquired through association with a particular content such as fractional
knowledge. Few studies (Hallett, Nunes, & Bryant, 2010; Hallett, Nunes, Bryant, &
Thorpe, 2012) attempted to explain grade level differences in conceptual and procedural
knowledge while learning fractions. Researchers indicated that the existence of such
differences could result from students’ school experiences which reflect differences
across teaching practices, and in turn, knowledge of fractions.

The purpose of the present study was to explore school type differences in
students’ fractional knowledge by using data from a university-school partnership,
University within School. The main research question was “Is there a significant difference
between the mean scores of fifth-grade students attending public and private schools in fractional
knowledge?”

This study is important because it documents the student outcomes in fractional
knowledge that are possible and lead to improved mathematical practice for all
students. Mathematics teachers and mathematics teacher educators can use our small
piece of finding to support the development of fractional knowledge among public
school students that undergirds partnership approaches that been documented to be as
effective in improving student learning outcomes (e.g., Aydin, Tung-Pekkan, Taylan,

Birgili, & Ozcan, in press).
2. Methodology

The present study was conducted within a university-school partnership during 2014-
2015 academic year. The University within School Partnership (Ozcan, 2013), involved
collaborative efforts of the MEF University and two school districts — Besiktas and
Sartyer — to develop an overlapping network of partnering, experiencing, and
mentoring relationships across middle grade levels (Grades 5-8) (see Aydin, Tung-
Pekkan, Taylan, Birgili, & Ozcan, 2016; Taylan, Tung¢-Pekkan, Aydin, Birgili, & Ozcan
(2016); and Tung-Pekkan, Taylan, Birgili, Aydin, & Ozcan (2016)16) for details of that
partnership).
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2.1. Participants

The fifth-grade students who participated in the study were from two school districts in
Istanbul, Turkey. All Grade 5 classes (n = 10) available at the time of the study were
selected from one public (n = 5; School A) and one private (n = 5; School B) school. The
public school students contained 108 students (57 females and 51 males) and the private
school students contained 95 students (43 females and 52 males). Schools were
nonrandomly selected based on the criteria that the school administrations were willing
to participate in the partnership.

In Turkey, 4 + 4 + 4 Education System has been implemented since 2012-2013
academic year. Along the 12 years of schooling, students attend to primary (Grades 1-
4), middle (Grades 5-8), and high (Grades 9-12) school. There are no requirements (i.e.,
national exams) for the transition from primary to middle school.

Within the transition from primary to middle school, students make a school
choice between public and private schools. Public schools accept students with regard
to their place of residence. Because of such educational policies, parents of students in
public schools cannot choose or exert influence over which schools their children
attend. Private schools provide an alternative for parents who 1) are dissatisfied with
the conditions of public schools, 2) can afford the tuition charged, and 3) receive
financial aid. Some private schools are selective in their admissions, while others are
not. Various foundation schools accept students according to the results of standardized
exams conducted by their measurement and evaluation departments. To be accepted to
public schools students are required neither to take level determination exams nor to
pay tuition.

It is also noteworthy that the same educational curriculum (Ministry of National
Education [MoNE], 2013) is implemented for each subject (e.g., Mathematics) in both
public (n= 15858) and private (n= 1111) schools. However, there are some differences
concerning the school policies and classroom practices. For instance, in public schools
classroom size is large and students are exposed to the traditional method of
instruction. This teacher-centered instruction stressed drill-and-practice on the board
and review of the topic. In contrast, the methods of instruction implemented in small
size classrooms in private schools allow for making sense of information, questioning,

thoughtful investigating, and/or individual development of understanding.

2.2, Instrument
The Fractions Test (FT) was developed by the researchers to measure students’
fractional knowledge (Aydin et al., in press). The test was constructed in light of the

Fraction Scheme Theory (Steffe & Olive, 2010) as well as the objectives of fractions unit
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in the middle school mathematics program (MoNE, 2013). The FT contained 32
multiple-choice items (see Fig. 1 for sample items). The KR-20 reliability coefficient was
.80. Each item was scored either O (incorrect) or 1 (correct). The possible scores on the FT

ranged from 0 to 32. The total testing time was 40min.

2.3. Data sources and analysis

The data sources for the study included the scores for the FT. We chose the independent
samples t-test for data analysis, using school type as the grouping variable.
Independent samples t-test is a robust statistical technique for comparing the mean
scores of two different groups of subjects or two different conditions (Pallant, 2001).
Besides, it is appropriate for testing continuous data and dealing with small sample
sizes (Frankel & Wallen, 2003). Four steps were taken in investigating the overarching
research question of whether there was a significant difference in the mean fractional
knowledge scores for public school students and private school students. In a
preliminary analysis step (Step 1), the information about the groups (public and private
school students) was checked. In Step 2, assumptions were checked based on the results
of the Levene’s Test for Equality of Variances. In Step 3, school type differences were
assessed based on the results of the t-test for Equality of Means. Finally, in Step 4, effect
size (eta squared, p?) was calculated to provide an indication of the magnitude of the
differences between public and private school students. Statistical analyses were
performed with IBM SPSS 21.0 (SPSS, 2012).

Item 3: How many wholes can be made with the half eggs in the plate?

a) 2 b) 4 Q6 d) 8

Item 11: Which of the following fractions is closest to %?
1 4 5 6
a) ¢ b) - Sl d) ¢

Item 24: Given the number line below, what is the fraction represented with the point A?

1 | ] | o
1 1 1 1 e
A 1

<
<

O b

a) a) b) 0 = d) 2

Figure 1: Sample Items of the FT
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3. Results

Table 1 reports the results of the group statistics including the mean and standard
deviations of FT scores for the public and private school students (Step 1). Results
revealed that private school students (M= 25.02, SD= 5.26) outperformed public school
students (M= 15.73, SD= 6.21) in fractional knowledge. More specifically, the mean score
of students in the private school was 9.2 points above the mean score of students in the
public school. This implied that private school students were more able to build a
relationship between the halves and the whole (see Item 3 in Fig. 1), compare fractions
using the half as a benchmark (see Item 11 in Fig. 1), and/or identify fractions

represented by a point on the number line (see Item 24 in Fig. 1).

Table 1: Means and Standard Deviations of the Scores for the
Public School and Private School Students

Public School (N =108) Private School (N = 95)

Group
M SD M SD
Fractional Knowledge 15.73 6.21 25.02 5.26

Note. Total scores = 32.

Table 2 summarizes the results of the Independent Samples t-test including Levene’s
Test for Equality of Variances and t-test for Equality of Means. Before analyzing the
Independent Samples t-test for public and private school students, a preliminary
assumptions check was done to investigate whether the variation of FT scores for both
groups is the same (Step 2). Results of the Levene’s Test yielded a significance value of
.06 (p> .05) indicating that the variances of FT scores were the same across the two
groups and that the assumption was not violated. Accordingly, equal variances were
assumed leading us to investigate the differences between public and private schools
(Step 3).

Results of the t-test for Equality of Means showed that there was a significant
difference in the mean FT scores of the public school and private school students,
t(201)= 11.41, p= .00 (two-tailed), with private school students receiving higher scores

than public school students.
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Table 2: Independent Samples t-Test

Levene’s Test for t-Test for
Equality of Variances Equality of Means
F P t df p Mean Difference
Fractional 3.33 069 U0 o0 9.29
knowledge H
Note. Total scores = 32.
*p <.05.

To check the magnitude of the mean difference (Step 4), eta squared was calculated
(Cohen, 1988). Results revealed that the magnitude of the differences in the mean FT
scores (M= 9.2) was very large (u?=.39). This implied that 39% of the variance in fifth-

grade students’ fractional knowledge can be explained by school type differences.
4. Discussion

All findings of this work lead to the conclusion that, in the beginning of the middle
school, an achievement gap in fractional knowledge exists: Fifth grade students
enrolled in private school were more able to, for instance, locate fractions on the
number line, identify equivalent fractions, and solve fraction word problems.

With respect to differences by content domain, several studies illustrated that
mathematics shows the most relevant differences in favor of private schools (e.g.,
Coleman & Hoffer, 1997). The current analysis of Turkish data supported these
findings, which are particularly important in relation to the fact that private schools
have more resources to implement different instructional methods (e.g., computer
assisted learning) and perspectives (e.g., better discipline). Because the use of fruitful
approaches relates to academic achievement, we certainly could expect that private
school students would do better in mathematics than public school students.

Additionally, parents who send their students to private schools have sufficient
financial affordance and value their children’s schooling highly. The resulting
enthusiasm should bring about higher scores for private than for public school
students. To reduce the disparity between schools, educational policy makers can
improve mathematics curriculum that provides every student with the opportunity to
acquire core mathematical skills within appropriate time regardless of school type.
Future researchers could conduct longitudinal studies to understand the reasons that
led to the disparity between different types of schools. For instance, Masino and Nifio-
Zarazua (2016) identified the first driver of change that improves the quality of student
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learning as the provision of additional material and human resources (i.e., supply-side
elements of education). We agree that the mere provision physical and human
resources is ineffective at improving education quality. Instructional designers could
develop mathematics programs that prompt family (e.g., establish regular, meaningful
communication between home and school) and community (e.g., organize fairs)
involvement. Additionally, universities and schools should work together to upgrade
students” academic achievement in general and mathematics achievement in particular.
Furthermore, when university-school partnerships actively involve family and engage
community resources they are able to respond more effectively to the needs of students.
Based on our experiences during the implementation of University within School Project,
we believe that such partnerships would result in sharing and maximizing resources
and that they would help students in adapting well to school, attending school more
regularly, having better social skills, having better relationships with their parents.
Besides, university-school partnerships might link community activities to the
classroom and improve students’ school-related behaviors (e.g., reduce suspension
rates).

We are aware of the fact that conducting univariate hypothesis tests -
independent samples t-test (i.e, a simple form of analyzing data (Pallant, 2011) to
compare groups) - is not enough for explaining differences among students associated
with personal (e.g., gender) or institutional (e.g., school type) variables. As mentioned
in previous sections, however, throughout the implementation of the University within
School Project we conducted various quantitative (e.g., Aydin et al., 2016) and qualitative
(e.g., Taylan et al., 2016; Tung¢-Pekkan et al., 2016) studies and observed that public
school students were able to show improvement when they were given the opportunity
to be taught in more effective ways (e.g., Aydin et al.,, in press). These observations
honestly reflected that we went after our curiosity: Does school type really matter?
From an educational perspective, we sought to investigate whether two schools — one
public and one private —, which were our volunteers during the first two years of the
project differed in terms of students’ fractional knowledge. From a methodological
perspective, on the other hand, we took this critical first step for our future research
agenda as it opened a window of opportunity for understanding school type differences
in middle school students’ fractional knowledge.

As Turkey moves forward in its efforts to reform education generally,
mathematics education particularly (Aydagiil, 2006; Education Reform Initiative [ERG],
2012), and equity in education/mathematics education (ERG, 2009, 2014) as well, the
University within School Project described above is a critical example of how

academicians are breaking the longstanding barriers of access to schools with particular
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emphasis on the school type differences that the present findings brought on the scene.
To conclude, from a Turkish perspective, if equity in education, particularly equity in
mathematics education (ERG, 2009, 2014), continues to be viewed as appropriate and
necessary for all students, movement toward a curriculum that is inclusive is possible
(ERG, 2016).
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