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ABSTRACT
THE ASSOCIATION OF TEACHER-STUDENT RELATIONSHIP QUALITY
AND TEACHER SUPPORT WITH STUDENTS’ SCHOOL SATISFACTION,
CLASSROOM ADJUSTMENT, AND ACADEMIC ACHIEVEMENT
By

Hilda Nyougo Omae

As children grow, they transition from home to school environments, where they
acquire and master knowledge and skills, and develop an image of themselves as learners
and develop several types of relationships with adults as they grow. As they enter and
remain in school, these relationships expand from being solely with parents and
caretakers to include their teachers. Due to the large amount of time children spend in
school, it is important to examine and understand how the school environment and its
affordances, and the relationships that children form while there influence their lives, and
especially their academic success or failure.

This study examines the influence of student-teacher relationships and teacher
support on the academic achievement and satisfaction with school for K-5 students.
Using longitudinal growth modeling, specifically, cross-classified random effects
modeling, the study found that decreased conflictual relationships between teachers and
students were associated with increased achievement in math and reading over time.
Also, there was evidence of the Black-White test gap. Moreover, this gap was greater

during K-3 than it was during 3-5 period.
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CHAPTER ONE

INTRODUCTION

1.1 Problem Statement

In the beginning of formal schooling, children enter a new environment that can
be quite incomprehensible to them at the time. This marks the start of their
transformation as members of other environments, besides their home. Once in the school
environment, they form an image of themselves as students and embed this image into
their identity. They learn the school rules and regulations and, how to relate with other
students, their teachers, and the school principal. Perhaps more important, they master the
required knowledge and skills. As they make this transition from home to school, they
mainly rely on their parents, siblings, and teachers for emotional support as they navigate

the school system and cope with new challenges.

Students who successfully navigate these early school life challenges gain a
competitive advantage which becomes manifest years later (Entwisle & Hayduk, 1988)
and this advantage may stay with them for the rest of their lives. On the other hand,
students who do not have a positive school experience may develop negative traits that
could linger for a very long time. In fact, both positive and negative teacher-child
relationships observed in kindergarten have been linked to academic and behavioral
outcomes in the eighth grade and beyond (Hamre & Pianta, 2001). This underscores the

importance of early childhood school experiences in shaping the future of students.



How children adjust to school environments is a widely studied topic, in part because
school is where children spend a large portion of their time. Hence, it is an important
context in which they develop (Baker, Dilly, Aupperlee, & Patil, 2003). Indeed, students
that perceive the school’s social environment as warm and psychologically safe (e.g. by
being in a positive classroom environment and having caring and supportive relationships
with their teachers) tend to be satisfied with their school experiences, often leading to
good social and academic performance. The reverse is also true (Baker, 1998;

Goodenow & Grady, 1993; Pianta, 1999).

As children grow, both at home and at school, they acquire habits and attitudes that
determine and shape their cognitive development. Because these habits and attitudes
differ across social fabrics, it is imperative for those who seek to understand the
confluence of schools and students’ needs to also learn about the child’s social setting.
Existing literature posits that social structural factors such as gender, socio-economic
status, and majority or minority status, and social contextual factors such as the influence
of parents, teachers, and one’s peers greatly affect a student’s cognitive development
(Alexander, Entwisle, Blyth, & McAdoo, 1988; Delpit, 1988). It also posits that the most
critical time for shaping the academic future of a student is during the student’s early
years of schooling (Alexander et al. 1988). This implies that for one to be able to predict
or explain academic achievement gaps among different student groups, one has to
understand both the students’ social settings as well as their early childhood school

experiences in, for instance, preschool, kindergarten, and first through third grades.

Early childhood school experiences are greatly influenced and affected by the

relationships that students build with teachers. In turn, the nature of such teacher-student
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relationships is influenced by, among other factors, the student’s behavior, the student’s
family social and demographic background, as well as the teacher’s perception of the
student’s social disposition and academic ability. In general, teachers tend to gravitate
towards, and form relationships with, students who are cooperative, well behaved, and
have a high aptitude (Birch & Ladd, 1998; Henricsson & Rydell, 2004; Pianta, 1994;
Pianta & Nimetz, 1991). Indeed, it is not uncommon to find teachers who behave
differentially, albeit unintentionally, towards high-achieving students compared to their
low-achieving peers. The former group often receives more positive and supportive
interactions and is held to high academic standards, while the latter group has more
negatively affective interactions with low academic expectations placed on them (Baker,

1999; Henricsson & Rydell, 2004; Midgley, Feldlaufer, & Eccles, 1989).

Many studies have explored various factors that affect teacher-student relationships
(Baker, 1998; Goodenow & Grady, 1993; Pianta, 1999) and how these relationships
affect student outcomes (e.g. Pianta & Stuhlman, 2004; Baker, Kamphaus, Horne, &

Winsor, 2006; Ewing & Taylor, 2009). The overwhelming finding from these studies is
that teacher-student interactions matter, and the nature and quality of these interactions is
important in predicting student outcomes (see for example Hughes, Gleason, & Zhang,

2005; Hughes & Kwok, 2006; Hughes, Zhang, & Hill, 2006).

However, majority of these studies (on teacher-student relationships) have focused
either on very young children (Alexander, et al., 1988; Birch & Ladd, 1997; Hughes,
Gleason, & Zhang, 2005; Pianta & Stuhlman, 2004), middle school children (Battistich,
Schaps, & Wilson, 2004) or adolescent children (Roeser, Midgley, & Urdan, 1996;

Wentzel, 1998). The elementary school years have received minimal attention, despite
3




the importance of this period in the developmental outcomes of children. During these
years, children develop beliefs about schooling, their academic capabilities, and form
identities of who they are as learners (Baker, 1999; Entwisle & Hayduk, 1988). It is
therefore important to study factors (such as interpersonal relationships) that may
enhance (or impede) the processes of learning at this stage, and put measures in place that
would promote student learning and development. Moreover, much of the previous
research on student-teacher relationships uses samples with predominantly large
proportions of Caucasian students relative to students of other races. In contrast, the

sample used in this study is unique because 72% of the children belong to racial minority

groups.

Thus, the purpose of this correlational study is to extend this strand of research by
exploring the associations between the quality of relationships developed between
teachers and their students, and student outcomes. The research questions answered by

this research and hypotheses tested are explained in the next section.

1.2  Research Question and Hypothesis
The objective of this study is to determine how, and to what extent, changes in
teacher-student interaction variables are related to student outcomes. To accomplish this

objective, this study answers the following overarching research question:

What is the relationship, over time, between a student’s overall satisfaction with
school, adjustment to classroom environment, and academic achievement, and the
quality of teacher-student relationships, and teacher support ?

4




To answer this question the following hypotheses were tested empirically:

Hypothesis 1: Close student-teacher relationships and increased teacher support are
strongly and positively related to larger gains in (student) overall
satisfaction with school, adjustment to classroom environments, and
academic achievement for students with behavior problems over time.

Hypothesis 2: Over time, conflictual relationships between teachers and students and a
reduction in teacher support are related to smaller gains in (student)
overall satisfaction with school, adjustment to classroom environments,
and academic achievement for students with behavior problems.

The objective is accomplished by analyzing data on students and their teachers from four

elementary schools in a small city in Southeastern United States. The data is analyzed

using a two-level cross-classified random effects model explained in Chapter three.

1.3  Organization of dissertation
The dissertation is organized into five chapters. Chapter two contains a
review of selected literature on teacher-student relationships and student
outcomes. The estimation model and data used for analyses are described in
Chapter three with detailed explanations of measures used to construct student
and teacher variables. The results are presented in Chapter four, which are then
discussed and summarized in Chapter five. The strengths and limitations of the

study are also highlighted, along with suggestions for future research.



CHAPTER TWO

LITRATURE REVIEW

2.1 Introduction

This chapter reviews the literature linking teacher-student relationships and
teacher support to student outcomes. The goal of the review is to enhance understanding
of the current literature and to clarify the contribution this study makes to existing
literature. The overarching theme of the selected literature is that teacher-student
relationships manifested as closeness or conflict are related to learning outcomes of
students. The review is divided into three subthemes that highlight different issues related
to teacher-student quality and student learning outcomes.
First, Section 2.2 begins with a review of studies that focus on the evidence that the
quality of teacher-student relationships is related to academic achievement. The studies
reviewed here provide such evidence. Next, Section 2.3 reviews literature linking
students’ social environments to academic achievement. Evidence is provided by this
literature that supports the notion that students’ social environments, including parent-
child relationships, influence the behavior of students; which in turn, influence the quality
of teacher-student relationships formed; which in turn affect student outcomes. Last,
Section 2.4 reviews literature providing evidence that race is related to teacher-student

relationships which, are in turn, related to learning outcomes.



2.2  Teacher-student relationship quality and academic achievement

Children develop several types of relationships with adults as they grow (Bowlby,
1982; Hughes, Cavell, & Jackson, 1999). As they enter and remain in school, these
relationships expand from being solely with parents and caretakers to include their
teachers. Existing studies have found that these relationships are important influences on
a student’s academic success or failure. In effect, one would expect the influence from
such relationships to span other areas of a student’s life beyond academics. This is true,
especially, for relationships established during the early part of a student’s learning
journey such as kindergarten and elementary school. At that level, teachers play the role
of ‘the adult in the room’ and, in this way, substitute for parents in shaping the child’s

behavior that would become entrenched in the child’s personality in later years.

Indeed some studies have found that even academic expectations of teachers and
parents for the children are an important influence on the children’s performance. For
example, Entwisle and Hayduk (1982) found that the nature of childhood teacher-student
relationships are linked to student outcomes; not only in grade school but also in later
years. In that study, the authors focused on a group of students from an earlier study
conducted between 1971 and 1977 when the students were in first, second, and third
grades. They examined the 1980 standardized scores for these students to see if observed
variables in the first study had any lasting effect four to nine years later. Specifically,
they considered how the children’s self-expectations and achievement scores, parents’
expectations, peer’s expectations, and absences in early schooling may be related to
outcomes in later years. They found that a parent’s academic expectations for their child

were important in explaining that child’s performance. Also important was the influence




of teachers. Because this was one of the earliest studies to focus on student-to-adult
relationships, as a factor influencing student outcomes, its findings among others,
provided impetus for researchers to focus more on the role of child-parent relationships

and teacher-student relationships in student learning.

In a follow-up study, Entwisle and Hayduk (1988) examined the influence of
parents and teachers on a child’s long-term school performance. They used the same data
as in the preceding study but utilized regression models allowing them to study both
individual and joint effects of several variables. Consistent with previous studies
reviewed by these authors, they found that the performance expectations of parents and
teachers for students in grades one through three, were good predictors of student
performance on standardized tests, four to nine years later. An important difference of
their study from previous ones is the use of an explicit structural model which was
hitherto uncommon in these types of studies.

Another important finding of the study was that a child’s social setting influences
academic performance in later years and, parents and teachers have different relative
influence on student outcomes depending on the social setting. Specifically, the study
found that, for a student in a white middle class school, it was the parents’ performance
expectations for the child that had significant influence in the child’s long-term
performance and not the teacher’s expectations. On the other hand, for a child in an
integrated working-class school, it was the teacher’s expectations that had significant
influence while, for a child in a black working class school, it was both the parent’s and
teacher’s expectations that were influential. The implication of the finding is that teacher-

child relationships may have different impacts on students of different races and socio-



economic backgrounds. Many researchers continue to focus on these relationships and
their influences on academic achievement of different groups of students.

For example, Baker (2006) examined the contributions that teacher-child
relationships have on school adjustment during elementary school. She found that
positive teacher-child relationships were beneficial for children across all grade levels in
school adjustment. But students with behavior problems adjusted poorly to school, and
lagged behind academically. In contrast, well behaved students developed close teacher-
student relationships, and performed significantly better than those without such
relationships. Buyse, Verschueren, Doumen, Van Damme, & Maes (2008) also found a
similar result for kindergarten students. Similarly, Burchinal, Peisner-Feinberg & Howes
(2002) found that close teacher-student relationships were positively related to
development of language skills and reading competency of children in preschool through
second grade.

Pianta, Steinberg, & Rollins (1995) report too that students who had positive
relationships with their kindergarten teachers adjusted better to classroom environments
when they got to first and second grade. Their study followed a group of students in a
small city school district from Kindergarten through second grade and used correlation
analyses to investigate the link between teacher-child relationships and children’s
adaptation in school. In essence what the study revealed was that children in positive
relationships with teachers displayed lower levels of behavior problems and higher levels
of competence. That is, these children tended (or were more likely) to stay out of trouble
and apply themselves more productively to school work than their counterparts who had

conflictual relationships with their kindergarten teachers. The latter group of students




exhibited higher levels of behavior problems and had lower levels of competence in first
and second grade.

Further evidence in support of the notion that teacher-child relationships play a
role in the academic success of the child is provided by Pianta & Stuhlman (2004). Their
study found that teachers assigned higher achievement ratings to students with whom
they shared close relationships than those with whom they experienced conflictual
relationships. They used teachers’ and parents’ ratings of social and academic
development of pre-school, kindergarten and first grade children to analyze the
relationship between teacher-child relationships and the children’s success. The study
further revealed that students with higher ratings on teacher-child conflict were rated
lower on social competence whereas those with close relationships were deemed more
socially competent. This suggests that teachers may gravitate towards children with
whom they relate well and away from those that they have conflict with.

Factors influencing the type of relationships established between teachers and
their students are many and varied. For instance, Hughes, Cavell, & Willson (2001)
highlight gender as one such factor in their study on the quality of teacher-student
relationships among third and fourth grade students. Using sociometric peer ratings of
students from an ethnically diverse school district, they found that girls were perceived as
having received more support from teachers than boys. On the other hand, boys were
perceived as having been in more conflictual teacher-student relationships than girls. This
finding is consistent with similar previous studies which found evidence that teachers
prefer and, relate positively with children who are cooperative, responsible, and

courteous, as opposed to those that display disruptive and assertive behaviors (Sadker,
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Sadker, & Klein, 1991; Wentzel, 1991). There is also literature which shows that students
with caring and supportive interpersonal relationships in school are more positively
predisposed in their attitudes and values towards their academic work and are more
academically engaged and satisfied with school than their counterparts (Battistich, et al.,
2004; Felner, et al., 1997). With higher levels of engagement in their work, such students
tend to receive relatively more teacher support leading to higher academic performance
(Klem & Connell, 2004). Apparently, these behavioral characteristics are more common
in girls than in boys at the elementary school years, which would also explain the finding
by Kesner (2000) that teachers rated their relationships with girls as being closer and less
conflictual than their relationships with boys. In that study Kesner had interviewed a
sample of pre-service teachers of K-5 students and found that the teachers perceived their
relationships with boys to be more conflictual and less close than with girls.

The preceding studies underscore the importance of teacher-student relations in
learning outcomes, especially, in early childhood. However, because this is a very broad
topic many strands of the literature exist. These include, for example, impact of teacher-
child relationships in early childhood education (Entwisle and Hayduk, 1988; Hamre and
Pianta, 2001); impact of school environment and social structural factors on teacher-
student relationships and performance (Alexander and Entwisle, 1988; Baker et al. 2003;
Goodenow and Grady, 1993); and factors influencing teacher-student relationships
(Baker, 1998; Baker et al., 2006; Ewing and Taylor, 2009; Goodenow and Grady, 1993;
Pianta and Stuhlman, 2004). The current study makes a contribution to this literature by

focusing on teacher-student relationships in the whole range of elementary school years,
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rather than focusing just on the segmented portions of either pre-school, kindergarten, K-

3, middle school, or high school students.

2.3  Social environment, student characteristics and teacher-student relationship
quality

Student characteristics such as behavior greatly influence the type of
relationship that develops with their teachers and subsequently the level of support that
these teachers offer. Indeed researchers have found that in general, students with good
behavior tend to receive greater support from teachers which in turn, mediates their
achievement (e.g. Caprara, Barbaranelli, Pastorelli, Bandura, & Zimbardo; 2000). In an
extensive study, these authors used a longitudinal design and structural equation
modeling to investigate the relative impact of early prosocial (e.g. cooperation, helping,
sharing) and aggressive behaviors on performance and found these behaviors to be
instrumental in the academic and social developmental trajectories of children five years
later.

Because the behavior a student develops is greatly influenced by the social
environment in which that student is brought up, there is an inevitable overlap in the way
these two topics (social environment and student characteristics) have been presented in
the literature. For instance, Baker (1998) who examined the impact of social
infrastructure and the school environment on children’s school satisfaction also examined
student characteristics at the same time. The study focused on children from a large
southeastern metropolitan school district that were considered ‘at-risk’ because of
significant poverty rates and its consequences such as violence, substance abuse and

12



disorderly conduct among adults in the community. In addition, the entire sample
consisted of only African American children, all in grades three to five. Using the
Multidimensional Students Life Satisfaction Scale (MSLSS; Huebner, 1994) and path
analysis, Baker assessed the students’ subjective feeling of well-being in order to assess
their level of school satisfaction. She found that among the variables analyzed social
climate in the classroom had the strongest direct effect on school satisfaction. It was also
the only variable with significant indirect effect on school satisfaction by influencing
other variables. This finding provides evidence that what goes on in the classroom greatly
affects student outcomes. That is, the type of relationships that exist in the classroom
among students as well as between students and their teachers are an important
determinant of whether a student becomes satisfied with school or not. The study also
found that the level of the student’s self esteem was an important factor influencing
school satisfaction. Clearly, students who are satisfied with school are more likely to
have a sense of belonging and, hence, have greater academic success than those who are
dissatisfied and have little or no sense of belonging (see also Goodenow and Grady,
1992).

In a subsequent study, Baker (1999) extended her study of this sample of students
by explicitly measuring and analyzing teacher-student interactions and relations. Again, it
is important to note that all the students and teachers in this study were African
Americans. This is noteworthy because some studies have suggested that the teacher’s
race vis-a-vis that of the student is important in determining the nature and quality of
teacher-student relationships established (e.g. Irvine, 1986; see also Section 2.4 below).

Therefore, by design, this study controlled for effects of race on the research findings.
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The study found that social context of the classroom, even as early as third grade,
influences whether a student becomes satisfied with school or not. In particular, the study
found that students who were dissatisfied with school sought academic help by as much
as three times more than their colleagues who were satisfied with school. However, these
students also received twice as many behavioral reprimands than their satisfied
colleagues. Obviously, the reprimands are in most cases justified to keep order in the
classroom but as these study findings suggest, they may have the unanticipated
consequence of alienating the affected children from school. Hence, to some extent, the
study confirms the conjecture that a caring and psychologically safe classroom
environment enhances school satisfaction.

Based on these findings, Baker reiterated the need for ensuing research to pay
attention to psychological and social outcomes in the early years of schooling rather than
waiting until later years. Doing so would be expected to provide insights into early
intervention strategies to manage and, hopefully reverse students’ negative feelings about
school.

In support of this line of research Baker, Dilly, Aupperlee & Patil (2003)
proposed a framework to be used in studying psychosocial outcomes associated with
school practices that lead to increased school satisfaction. This framework emphasized
use of a positive psychology approach in which researchers focus on drivers of positive
adjustment to school instead of focusing on developmental problem diagnosis. Hence,
focus is on ‘prevention’ rather than ‘cure’. They assert that when schools function as
psychologically healthy environments for development, they contribute positively to

children’s adjustment in schools, often measured by school satisfaction.
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In another study, Baker, Kamphaus, Horne, & Winsor, (2006) explored the
association between children’s behavior and educational outcomes. Restricting the study
to general education students only, they found that students with the most significant
behavioral problems had the lowest academic achievement scores. These students were
also the least adjusted to classroom environments and scored lowest on teacher-reported
work habits.

In a similar but variant strand of research, Pianta, Nimetz, & Bennett (1997)
studied the association between mother-child relationship quality, subsequent teacher-
student relationships, and outcomes for developmentally at-risk Kindergarten and first
grade children. To be classified as being at-risk, a child had to fall in one or more of the
following categories: come from a low income family; come from a family with low
maternal educational level; be in a family with high level of stress; have low cognitive or
language development level; and/or have poor behavioral adjustment. The results of that
study revealed that children with close mother-child relationships developed relatively
more secure teacher-child relationships than their counterparts. They also adjusted well to
the school environment because they tolerated frustrations better, were less anxious and
better behaved than children with negative mother-child relationships. On the other hand,
children who had problematic relationships with their mothers formed teacher-child
relationships that were wrought with conflict and insecurity. They exhibited poor work
habits, poor social skills, less tolerance to frustrations, and were often more anxious with
increased behavioral problems compared to their counterparts. The study reinforces the
notion that a child’s social environment influences that child’s academic success. In this

case the home environment in which parent-child relationships are formed influences the
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nature of teacher-student relationship formed which in turn, influences the student’s
success.

Aikens (2005) also focused on the student’s socioeconomic status (SES) when she
used an Early Childhood Longitudinal Study (ECLS) to investigate socio-economic
factors responsible for differences in reading trajectories of students. She found that
children from low SES backgrounds achieved lower reading scores and had slower
learning growth rates over the K-3 period than students from more affluent backgrounds.
Even though one would expect family income to be the most important factor responsible
for the achievement gap between low and high SES students (Campbell, 2006), school
and neighborhood contexts were found to be equally significant factors in that study. That
is, low SES children attended lower quality schools and lived in poorer neighborhoods
which negatively affected their performance. The reverse was true for the case of high
SES students.

Several more other researchers have focused on student’s social environment as
well as their characteristics and how these factors impact students education (e.g.
Danielsen, Samdal, Hetland, & Wold, 2009; Mantzicopoulos, 2005;Van den Oord & Van
Rossem, 2002). For instance, Mantzicopoulos (2005) used a sample of economically
disadvantaged kindergarten students to investigate, among other things, the associatons of
conflictual relationships between teachers and students with child characteristics (e.g.
behavior) and found that conflictual relationships were prevalent and associated with
decreased academic achievement and higher ratings of behavior misconduct. The current
study also contributes to this strand of literature by focussing on K-5 students from

predominantly low socioeconomic status background. About 70% of the students in the
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participating schools were on free or subsidized lunch and a majority of them came from

public housing dwellings.

2.4  Race and teacher-student relationship quality

Extant research has also focused on the impact of student race on academic
achievement and documented the existing and persistent achievement gap, especially
between White and Black students. For example, Broh (2003) uses seasonal comparisons
(learning that occurs during summer and that which occurs during the school year), to
investigate the effect of school factors vis-a-vis those pertaining to family background on
the racial test score gap and reports that the gap grew during the school year while
remaining constant over summer break. Such a finding implies that there are school
factors within the school environment that may favor learning growth for White students
while at the same time negatively affecting learning growth of Black students. Irvine
(1986) argues that one such factor is the nature of teacher-student relationships
established between teachers and students of different races. This suggests that White
teachers, for example, are more likely to form positive relationships with White students
than with Black students, leading to differential academic achievement of these two
groups of students.

Oates (2003) explored this question of whether teacher-student racial congruence
affected teachers’ perceptions of student performance and found that White teachers rated
Black students more negatively than they did White students. In contrast, Black teachers
rated students of both races equivalently. The data used in that study came from a

nationally representative sample of the National Educational Longitudinal Study (NELS)
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of 1988. In this way, Oates provides some evidence that supports the argument advanced

by Irvine (1986).

In their study, Ladd and Burgess (1999) followed a group of kindergarten
students, using a sample representative of children in American elementary schools,
through second grade and investigated the relationship between students’ behavioral
characteristics and their adjustment in school environments. They found that children
who were aggressive towards others had lower acceptance from their peers and more
conflictual relationships with their teachers than more temperate students. That finding in
itself was not new; especially in psychology literature. However, additional analyses by
the authors showed that African American children were more likely to experience
chronic peer rejection and were less likely to be afforded certain forms of support such as
teacher-child closeness (Ladd & Burgess, 2001). If African American children are
disproportionately accorded less teacher support because they do not have close teacher-
child relationships then, based on the literature reviewed so far, one can infer that the
academic success of such children is likely to be hindered.

A study by Hughes, Gleason, & Zhang (2005) focused on ethnically diverse and
academically at-risk first grade students to examine how teacher perceptions of parent-
teacher and student-teacher relationship quality influence teacher perceptions of the
children’s academic abilities. These were students who scored below the median of a
state approved literacy test and for that reason were considered to be at-risk academically.
The students were sampled from one urban school and two small city schools in order to
make the study group as diverse as possible. After controlling for the parents’ education

level, these authors found that teachers rated their relationships with Hispanic and White
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students and their parents more positively than those with African American students and
their parents. This suggests that race may be an important factor influencing the quality
of teacher-child relationships and hence, student outcomes. It also suggests that the
quality of these relationships may be relatively (more) compromised for the case of
African American students. This is consistent with findings from other studies showing
more negative teacher perceptions of African American children’s competencies and
personality traits (Horwitz, Bility, Plichta, Leaf, & Haynes, 1998)

To facilitate more understanding of the interaction of teacher and student
demographics, Pigott & Cowen (2000) used closely matched race samples from several
urban schools to examine the effects of teacher-child racial congruence on teacher ratings
of school adjustment and performance in kindergarten through fifth-grade. Their study
sample consisted mostly (75%) of students from low socio-economic backgrounds.
Because there were very few male teachers in the sampled schools, the authors opted to
have only female teachers in the study. Hence, teachers’ gender was controlled for by
default. Their results showed that both African American and White teachers judged
African American children to have more serious school adjustment problems, fewer
competencies, more negative stereotypic personalities, and poorer educational prognoses
than White children. This is at variance with the findings of a recent study by Murray and
Murray (2008) who found that teachers’ ratings of their perceptions of students were
always better for students with whom they shared race than with students from other
races. They also reported that teachers gave more support to students of their race
compared to those of other races. Note, however, that the latter study is one of the few

that have reported such findings.
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Decker, Dona & Christenson (2007) investigated the importance of student—
teacher relationships for student outcomes, and specifically behaviorally at-risk African
American students. Using a multi-rater, multi-method approach, they collected data from
teachers and students. With increased positive teacher-student relationship quality, as
reported by both teachers and students, there were increased social, behavioral and
engagement outcomes for students. Although teachers viewed their relationships with
students negatively, students viewed their relationships with teachers positively and
wanted to be closer to them.

Focusing on remedial interventions, Murray & Malmgren (2005) investigated the
effect of student-teacher relationships on students’ academic performance and
engagement in school using a teacher-student relationship improvement program in an
all-African American high school. Specifically the intervention program was designed to
improve the relationships of urban high school adolescents, who had emotional and
behavioral problems, with at least one of their teachers. Although the student sample was
small and purposefully selected, the researchers found that at the end of the intervention
program, academic performance of program participants was significantly better than that
of non-participants, suggesting that positive teacher-student relationships have a positive
influence on students’ academic achievement. Again, their study confirms the findings
from other studies of a positive correlation between teacher-student relationships and
academic achievement (e.g. Birch & Ladd, 1997; and Hamre & Pianta, 2001). Overall,
the studies highlighted in this section provide evidence that supports the notion that race
matters in determining the nature and quality of teacher-student relationships which

ultimately impact the performance of, especially, ethnic minority students. The current
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study also contributes to this strand of literature by using a unique sample with a large
ratio (72%) of ethnic minority students. However, the influence of teacher’s race on
student outcomes is not explored because not all teachers reported their race and, the

majority of those that did (report) were White.
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CHAPTER THREE

DATA AND METHODS

3.1 Introduction

This chapter addresses several needs. First, data used in this study and how it was
collected are described. Next, measures used for teacher-student interaction, students’
academic achievement, school satisfaction, and classroom adjustment are discussed in
detail. Specifically, seven different measures are discussed. Finally, a description of the
data analysis procedure is provided. The model used for analysis is developed by
beginning with a simple unconditional means model which is progressively upgraded to
an unconditional growth model, and, eventually to a conditional growth model. The rest
of the chapter is organized as follows. Data is described in Section 3.2 with subsections
specific to students and teachers from whom the data were collected, and a subsection on
the data collection procedure. Measures are discussed in Section 3.3 while data analysis

procedures and the models to be estimated are presented in Section 3.4.

3.2 Data

The data used in this study were collected from students and their teachers in four
elementary schools in a small city in Southeastern United States. This was carried out
under a broader research project on Addressing the Context of Teaching for Behaviorally
At-Risk Young Students (ACT). The aim of the project was to seek an understanding of

the ecological contexts of risk in elementary schools and help teachers acquire the
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necessary and effective classroom skills and, strategies to intervene early in children’s

school careers. ACT is a panel study in which data were collected every fall and spring
semesters over a three-year period; focusing on students in kindergarten through grade
five and their teachers. Each group of participants in the study project is discussed in

turn.

3.2.1 Students

The sample consists of 1,431 students of which 53% are female. Further, 56% of
these students are African American, 28% Caucasian, 10% Hispanic, while 4% belong to
other ethnicities. This is quite representative of the racial and ethnic composition of the
participating schools whose student population consists of 58% African American, 27%
Caucasian, 10% Hispanic, and 5% of other groups, mainly of Asian American descent.

During the entire study period of three years, the student sample consisted of an
average of 15% Kindergarteners, 16% first graders, 18% second graders, 16% third
graders, 16% fourth graders, and 19% fifth graders. More detailed discussions of the
descriptive statistics and actual proportions of the students in each year of study are
presented in Chapter 4.

Because students were moving one grade up at the end of each school year, not all
students who started with the study project remained with it for the entire three years.
Clearly, this was expected to occur although school dropouts contributed to missing
outcomes as well. In all, a total of 242 students (19%) remained enrolled with the project

for the entire duration of the study, with others participating for shorter periods. In
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particular, 28% of the students participated for two years while 53% participated for one

year.

3.2.2 Teachers

A total of 68 teachers took part in the study. These teachers were predominantly
of Caucasian descent (62%), with a 10% African American representation. Eighteen
teachers (26%) did not indicate their race and two percent reported their race as other.
The teachers were mainly women (96%) and many of them (42%) had been teaching for
more than seven years at the time of recruitment to the project. Seventy three per cent of
them reported their ages which were somewhat uniformly distributed and ranged from 20
years to 59 years. Further, one third of the teachers reported that they had a master’s
degree while another third said that a bachelor’s degree was their highest level of
education. Clearly, the sampled teachers are representative of a broad range of race,

gender, age, level of education, and teaching experience.

3.2.3 Procedures

Students in Kindergarten through fifth grade in all the participating schools were
recruited for the study. Consent forms in the children’s native languages were sent to the
homes of the children and returned at the beginning of the school year. For those students
whose consent forms were not received after several weeks, teachers sent up to three
reminders in a bid to increase response rates. Because of these efforts the response and

participation rates were over 90% at each of the schools.
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In order to take part in the study, teachers were asked to provide signed informed
consent forms. As a token of appreciation for their participation, they received a stipend.
The participating schools also received a stipend. Whenever teachers in the study took
time off for study-related activities, the project paid for substitute teachers.

As stated earlier, data were collected from both teachers and students in the fall
and spring semesters of each of the three years of study. Teachers responded to
questionnaires regarding school and classroom environments as well as their students’
abilities. The children were assessed on their satisfaction with school, classroom
environments, and relationships with fellow students and teachers. Children in fourth and
fifth grades completed the measures during regular seatwork while the younger ones, in
K through third grade, were put in small groups in the classrooms, media rooms, and
other available instructional spaces, to respond to the questionnaires. Their surveys were
shortened and language was simplified to be easily understood. In addition, a larger font
size was used with rebuses on three point response scales instead of the four or five point
scales used with the older children. To control for students’ reading readiness, measures
were projected via overhead projectors and read aloud to them. Furthermore, the
questions were administered to all students in a counter-balanced format to control for

order effects.

3.3 Measures
The measures used in this study are part of a larger series of assessments that the
teachers completed. In each of the three years of study, teachers were asked to rate

themselves, rate their students, and rate their school environments on a variety of
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measures discussed in detail below. Teachers were also asked to assess and report
students’ academic performance. The students also carried out similar ratings, albeit on

different measures from those of their teachers. These measures are discussed in turn.

33.1 Diagnostic Inventory of School Climate (DISC)

The Diagnostic Inventory of School Climate (DISC) is an instrument that asks
teachers to describe their school setting based on their experiences (O'Neal, et al., 1987).
The survey is composed of 84 questions, all on a four-point Likert scale (never, seldom,

usually, and always). In this measure, school climate is operationalized as a combination

of eight subscales:

(1) clear school mission (school philosophy and instructional goals and
objectives);

) safe and well-ordered learning environment (facilities and discipline);

3) expectations for success (well communicated to staff and students);

4) high morale (of students and staff);

(5) effective instructional leadership (as perceived);

(6) quality classroom instruction (objectives, expectations, time on-task,
and opportunities to learn);

(7 monitoring student progress (program modifications, student progress,
and feedback); and

(8) positive home-school relations (parental support, parental

involvement, and communication).
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Both the scale and the subscales had high internal validity coefficients with

Cronbach alphas of 0.96 for the scale and from 0.78 to 0.92 for the subscales.

232 Student-Teacher Relationship Scale (STRS)

To assess teacher-child relationship quality, a portion of the Student-Teacher
Relationship Scale (STRS) (Pianta, 1992) was used. The STRS is based on attachment
theory (Bowlby, 1982) and findings from teacher-child interaction research. The items in
this scale are designed to measure the constructs of warmth/security, anger/dependence,
and anxiety/insecurity between teachers and their students (see Appendix Table 14 for
sample items). In order to capture the quality of teacher-student relationships (i.e.
closeness and conflict), nine items from this scale were used. The choice to use a short
form of the scale was to reduce the length of the teacher battery included in the larger
study so as not to overburden the teachers. Even so, the items were carefully selected to
ensure that they captured the two constructs, and the brief measure had an internal
consistency of 0.87. Further, a principal components factor analysis with promax rotation
was performed and this revealed that the measure comprised of two factors; a five-item
subscale measuring closeness (a = 0.80) and a four-item subscale measuring conflict (a =

0.86).

333 Vessels School Climate Survey (VSCS)

The Vessels School Climate Survey (VSCS) (Vessels, 1998c) instrument was
used to assess school climate. It is conceptualized as a combination of the principal’s
leadership style, general quality of interpersonal relationships (teacher-teacher, teacher-

student and student-student), student discipline, character-building activities, the school’s
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physical environment, and the school community (see Appendix Figure 3 for sample
items). The nine subscales are captured in 112 items that teachers rated on a 5-point scale

from strongly disagree to strongly agree. The scale had an alpha coefficient of 0.93.

3.3.4 The Behavior Assessment System for Children — Teacher Rating Scale

(BASC-TRS)

The Behavior Assessment System for Children — Teacher Rating Scale (BASC-

TRS)
(Reynolds & Kamphaus, 1992) is a multidimensional behavior rating scale commonly
used to measure both adaptive and problem behaviors experienced by children in school.
Through the administration of age appropriate versions of the instrument, BASC-TRS
can be used for children from the age of two and a half years to 18 years. An earlier
version of BASC was used in this study, and it spans ages four to 18 years (see Appendix
Table 15 for sample items). Depending on the age of the child, respective teachers filled
out the pre-school form (BASC-TRS-P) for four to five year olds, the child form (BASC-
TRS-C) for six to 11 year olds or the adolescents form (BASC-TRS-A) for 12 to 18 year
olds.

The instrument has two broad categories; clinical scales and adaptive skills. The
clinical domain is comprised of an externalizing problems composite (hyperactivity,
aggression, and conduct problems), an internalizing problems composite (anxiety,
depression, and somatization), a school problems composite (attention problems and
learning problems) and a final composite for other problems (atypicality and withdrawal).

The adaptive skills scale is comprised of adaptability, leadership, social skills and study
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skills. In addition to the two broad domains, BASC-TRS gives a broad composite rating;
the behavioral symptoms index, BSI. The BSI is an indicator of the overall level of
problematic behavior in a child, with high scores indicating high levels of behavioral,
academic, and emotional problems. The pre-school, child and adolescent forms had 109,
138 and 148 items, respectively. Each of the items was rated on a four point frequency
scale ranging from never to almost always. In the study, students’ BSI was used as an

indicator of the level of behavioral problems.

335 Teachable Pupil Survey (TPS)

To assess the degree to which students adjusted to the classroom environment,
norms and routines, the School-Appropriate Behavior scale from the Teachable Pupil
Survey (TPS) (Kornblau, 1982) was used (see Appendix Figure 2 for sample items). This
subscale has nine items on a 5-point Likert response format. The subscale is a valid

measure of behavioral adjustment, with an alpha of 0.92.

336 Student Survey

The student survey was used to assess classroom climate, child’s academic
support (by the teacher and other students), student personal support, classroom teacher
behavior, student’s satisfaction with school, student’s perception of self and the home-
school relationship. Depending on the age of the child, a student filled out one of two
forms. The items used for the constructs of interest were selected from a variety of
established and commonly used instruments. This decision to use selective items from the
parent instruments was made because the instruments cover a wide range of constructs,
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some of which were not relevant to this study. Fifteen items from the Vessels Classroom
Climate Scale — Early Elementary (Vessels, 1998a) were used to measure the K-3
children’s view of classroom climate. For the children in fourth and fifth grades, 34
questions from the Vessels Classroom Climate Scale — Late Elementary (Vessels, 1998b)
were used. Sixteen and 21 items from the Classroom Life Instrument (Johnson, Johnson,
& Anderson, 1983) were used for the constructs of teacher academic support, teacher
personal support, peer academic support and peer personal support for the early and late
elementary groups respectively. Students’ satisfaction with school was measured using
six subscale items from the Multidimensional Students’ Life Satisfaction Scale
(MSLSS)(Huebner, 1994). Included in the survey, there were questions concerning
home-school relationships as well as parental relationship with the child (see Appendix

Figure 1 and Table 13 for sample items).

3.3.7 Academic achievement

Students’ academic achievement is measured using students’ composite scores on
reading and language arts, and mathematics obtained from either the Iowa Test of Basic
Skill (ITBS) or the Stanford Achievement Test Series — Ninth Edition (SAT9), as well as
their report card grades. Both ITBS and SAT9 are valid, nationally standardized tests
which are widely used in large scale assessments for measuring student academic
achievement in reading, language, mathematics, social studies, and science (Salvia,

Ysseldyke, & Bolt, 2007).
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3.4  Data Analysis

The data in this study is hierarchical and longitudinal in nature and was analyzed
using multilevel analytic procedures. These techniques model nested sources of
variability in data. They model contextual effects and thus examine how variables
measured at one level affect relationships observed at another level. Specifically, I used
the hierarchical linear modeling (HLM) technique (Raudenbush & Bryk, 2002) to address
the research hypotheses. HLM has significant advantages compared to regular Ordinary
Least Squares (OLS) regression that is commonly used in analyses. HLM does not
require observations to be independent, a stringent assumption for OLS regression
analysis. Nested data, by its very nature, violates this assumption. Consequently, if OLS
is used, it produces small standard errors thereby overestimating significant levels. This
problem is easily solved by using multilevel modeling. Also, HLM allows for the
exploration of cross-level interactions. In this way, we are able to examine how variables
measured at one level affect relationships occurring at another level (Hoffmann, 1997;
Osborne, 2000; Raudenbush & Bryk, 2002).

Although nested, these data are not strictly hierarchical but rather cross-classified.
In a cross-classified data structure, a unit is classified along more than one dimension
(Goldstein, 1994; Hox, 2002; Rasbash & Goldstein, 1994; Raudenbush & Bryk, 2002). A
common example in education is 6ne in which students are classified by the schools they
attend and by the neighborhoods they reside in. Not all students in a particular school live
in the same neighborhood and similarly not all students from a particular neighborhood
attend the same school. The students (first level units) are nested in the cross-

classification of schools and neighborhoods (second level units). A similar situation is
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observed in this study. At the start of each academic year, students move to the next
grade level and subsequently have a different classroom (grade) teacher. A student can
therefore only have a maximum of two assessments per teacher i.e. during the fall and
spring of the same year. The assessments (measurement occasions) then form the lower
level units i.e. level-1 while teachers and students give the higher level units i.e. level-2.
Specifically, measurement occasions are nested in the cells formed by the crossing of
students and teachers. See Appendix Table 12 for an illustration of sample data.

The data were analyzed using a two-level cross-classified random effects model
(HCM2). A two-level HCM2 is similar to a two-level HLM model with the exception
that the latter deals with perfect hierarchy while the former handles cross-classified
nesting. By using HCM2, correct model parameters for within-cell and between-cell
differences were estimated. Changes in students’ academic performance, their adjustment
to classroom environments and their overall satisfaction with school, both within-year
and across years were modeled.

Three sources of variation are investigated. These are (i) within-student variation
(i.e. individual student growth), (ii) between-students variation, and (iii) between-
teachers variation.' These variations are further partitioned into explained and
unexplained components. Effects of student factors (such as race, gender and behavioral
conduct) and those of teacher interactions with students (such as conflict, closeness and
support) were examined.

I use a piece-wise linear growth approach to estimate learning trajectories of

students between grades K and fall of third grade, and between fall of third grade to fifth

! Additional variation due to interaction between teachers and students could have been possible were it not
for the very small within-cell sample sizes. Each student could only have a maximum of two ratings from
the same teacher.
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grade. Piecewise linear growth models estimate learning growth as a function of time
(Singer & Willett, 2003) and are therefore appropriate for use in this study. The decision
to ‘break’ the time into two learning periods was arrived at after close examination of the
empirical growth plots of 20 randomly selected students. Even though a few of them
exhibited quadratic growth trajectories, most had linear trajectories with a natural break
occurring at fall of third grade.

Conceptually, the data can be thought of as a matrix of J rows (of students) and K
columns (of teachers). The indicesi, j and k are used respectively, to represent
measurement occasions (i.e. repeated measurements of students’ scores), students, and
teachers. More specifically, i=1, 2 occasions within cell jk, for j=1,...,J =1431
students, and £ =1,..., K = 68 teachers.

I fitted and tested several models before finding the one that best explains the
data. This included both linear and polynomial models. As is often the case with
multilevel modeling, I started with the simple, unconditional (null) models and
progressively built more complex conditional ones as discussed in the following three

subsections.

3.4.1 Unconditional Means Model

This is the simplest model that is sometimes referred to as the intercept-only
model. It is unconditional because it does not include predictor variables at any level. It
describes and partitions the variation in the outcome variable into its components. In this
case, it estimates the variation that lies between students, between teachers, and within

cells. At level 1 there is a unique set of scores nested within each cell of the cross-
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classification of teachers and students. The within-cell model thus describes the variation

among these scores and is expressed thus: Y;.j £ ”Oj £t eij k|

Yij £ is the outcome variable score for student junder teacher k at measurement occasion

i

/1

0jk is the expected outcome score for student j under teacher & ; and

eij X is the within cell random effect assumed normally distributed with mean 0 and

variance 02 .

At level 2, the between-cell model estimates the variation that is attributable to
student effects and teacher effects. Ordinarily, we would expect student-by-teacher

interaction effects; however, the within-cell sample sizes are too small to distinguish

variances of the interaction effect from the within-cell error, o2. Consequently, such
interactions are omitted from the model, resulting in the following equations:

0k =000 007 00k (.2)

where

uOOj ~ N(O, t“()() J ,

VOOk ~ N(O,tvoo ]

7000 is the grand mean score of all children
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u is the random main effect associated with child j i.e. contribution of child j

00,
averaged over all teachers, assumed normally distributed with mean 0 and

variancer
“00
Yook is a random teacher effect, i.e. the contribution of teacher k averaged over all

students, assumed normally distributed with mean 0 and variance 7,
00

Combining the two models (level 1 and level 2) yields a single combined model

Uu.,.+v

Yk =000 * %00, Yook * 4

3.4.2 Unconditional Growth Model

The unconditional growth model is next to the simplest model after the intercept-
only model. It includes a time predictor in the level 1 model and consequently partitions
variation in the outcome variable as well as n the change trajectory. Based on exploratory
analyses and examination of empirical growth plots and residual plots of 20 randomly
selected students in the sample, the level 1 model assumes a piecewise linear growth
trajectory. As stated earlier, majority of the students had had linear growth trajectories.
Given this observation and in the interest of parsimony, the resulting model has two
pieces, each with its own linear growth rate. In the model, students’ learning trajectories
depend on learning that occurs between grades K to fall of third grade and fall of third
grade to fifth grade. Thus, the conditional growth model to be estimated is expressed as:

Y.

ik =70k + ik (Growth K-3fall) +”2jk (Growth 3spring-5) + €ijk

s e (3.4)

where
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Yij £ is the outcome variable for student junder teacher k at occasioni;

ﬂ’Ojk is the third grade fall score for student j under teacherk _i.e. the expected
outcome score for a student at the fall of third grade;

”lj £ is the rate of change for student j under teacher £ during K-3fall period;

V(4

2k is the rate of change for student j under teacher k£ during 3fall-S period;

eij " is the within cell random effect assumed normally distributed with mean 0 and

variance 02 )

Similar to the case of the intercept-only model, the unconditional growth model also
estimates the variation that is attributable to student effects and teacher effects. The

representative level 2 equations are:
"0,k = 7000 *“00; * 00k

"1k =100

vOOk ~ N(O,TVOO ]

7000 is the expected outcome score at the fall of third grade;

100 is the average growth rate during K-3f period;
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7200 is the average growth rate during 3fall-5 period;

u is the random main effect associated with child j i.e. contribution of child j

00

averaged over all teachers, assumed normally distributed with mean 0 and variance T, s
00

Yook is a random teacher effect, i.e. the contribution of teacher k averaged over all

students, assumed normally distributed with mean 0 and variance 7,
00 °

Combining the two models (level 1 and level 2) yields a single combined model
expressed as:

Yijk =000 * 7100 (Growth K-3fall) *+7200 (Growth 3spring-5) +
“00j T ook " ijk

3.4.2 Conditional Growth Models

Conditional growth models include predictor variables beyond the time variables.
The presence of non-zero variance in the unconditional models indicates that some of the
variability in the outcome variable is due to some of the measured variables. These are
student characteristics (i.e. race, gender, and behavioral conduct) and teacher
characteristics (conflict, closeness, and support). Using the unconditional models as
baseline models, I fitted several conditional models, by including student and teacher
variables. However, because almost all the teachers were female (96%) and white (85%),

the effect of teacher’s gender or teacher’s race on student attainment was not explored.
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By examining significance levels of predictors and overall model fit indices, I
determined the final models. For instance, in reading or language achievement on ITBS

or SAT9 tests the final that best fit the data is as follows:

Reading/Language achievement = (Growth K-3falli’. £ )

7000 * 7100
+7500 (Growth 3spring-5. ik ) +7300 (BSIijk ) +7010 (Whitej ) + 7000 (Hispanicj )

+y030( )+y110 (Whltej)*(Growth K-3falll:’.k)

- * -
+7120 Hispanic . ) (Growth K 3fauijk ) +7130 (Othcrj) (Growth K 3fauijk )

. . e .
+7510 White ) (Growth 3spring-5. k)+ 290 (Hlspamcj) (Growth 3spring Sijk)

+7230 (Other ) (Gmwth 3spnng-5ijk)+uooj 10 (GrowthK 3fall, k]
(Growt.h 3spring-5,

ik ) + Yook +eijk ........................................................
where

7000 is mean reading/language achievement in the fall of third grade of an African

American student with behavior misconduct;

100 is the average growth rate in reading achievement during K-3fall;

7200 is the average growth rate in reading achievement during 3fall-5;

7300 is the rate of change in reading achievement due to student behavior;

Y010 is the difference in score in third grade fall between African American and White

students;

7020 is the difference in third grade fall between African American and Hispanic

students;

38



7030 is the difference in third grade fall between African American and Other students;

10 is the difference in growth rate during K-3fall between African American and

White students;

120 is the difference in growth rate during K-3fall between African American and

Hispanic students;

130 is the difference in growth rate during K-3fall between African American and

Other students;

210 is the difference in growth rate during 3fall-5 between African American and

White students;

220 is the difference in growth rate during 3fall-5 between African American and

Hispanic students;

7230 is the difference in growth rate during 3fall-5 between African American and

Other students;

u is the is the random effect associated with child j on reading/language

00,
achievement in fall of third grade, assumed normally distributed with mean 0 and

variance 7, ;
00

. is the is the random effect associated with child j on reading/language growth rate

“o;j

during K-3fall, assumed normally distributed with mean 0 and variance 7,
10
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uy 0j is the is the random effect associated with child j on reading/language growth

rate during 3fall-5, assumed normally distributed with mean 0 and variance T,
20

Yook is the is the cumulative random teachers’ effect on a student’s reading/language

growth trajectory, assumed normally distributed with mean 0 and variance T,
00

eij £ is the within cell random effect assumed normally distributed with mean 0 and

variance 02 )

3.4.3 Model Fit

In order to determine the best fitting model, 1 compared overall model fit statistics
such as the Akaike Information Criterion (AIC) and the Bayes Information Criterion
(BIC) statistics (West, Welch, & Galecki, 2007). Both criteria give an indication of the
“better” or “worse” model from a group of models that fit the same observations. Lower
values suggest that a given model fits the data better than the alternatives. The advantage
of using the AIC and/ or BIC statistics compared to other fit statistics, such as the
deviance statistic, is that the former do not require the models to be nested.
Consequently, I was able to compare several models and find the ‘best’ model without

the constraint of hierarchy.

3.4.4 Model Variables
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Before nominal variables such as gender and race are included as predictor
variables in estimation models, they have to be either dummy-coded or effect-coded. In
dummy coding, variable categories take on values of 0 for the reference category or 1 for
all other groups. In effect coding, variable categories take on values of -1 for the
reference category or 1 or 0 for all other groups. The main difference in the two methods
is the way in which the resulting coefficients are interpreted. In dummy coding, the
intercept is the mean outcome value for the reference group, and the slope coefficients
associated with the dummy variables indicate the difference in the mean outcome score
between those categories and the reference group. When effect coding is used, the
intercept value is the grand mean outcome score and the slope coefficients are the score
deviations from that grand mean.

In these analyses, I use dummy coding because I am interested in looking at
differences in student outcomes based on gender and race. While results based on effect
coding would indicate how far each group of students’ means (by race or gender) are
from the grand mean, the results based on dummy coding go a step further. They give
performance difference between the reference group and the other predicted groups. In
the estimation results reported in chapter Four, gender is coded 1 if a student is male and
0 if a student is female while race is coded 1 is a student is White, Hispanic or ‘Other’

and 0 if African American.
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CHAPTER FOUR

RESULTS

4.1 Introduction

This chapter reports the results of modeling math and reading or language
achievement, school satisfaction and classroom adjustment for K through fifth grade
students in four elementary schools in a small city in Southeastern United States.
Different models are examined in turn. First, an unconditional model is estimated to
provide information on the average level of academic achievement and overall school
satisfaction across all measurement occasions and across all student groups and, to
examine variance components at each of the levels. Second, an unconditional growth
model is estimated to reveal any significant learning growth trajectories experienced in K
through fall of third grade and in fall of third grade through fifth grade. Third, a
conditional growth model is estimated to examine the relationship between race, gender,
and behavior of students and teacher-student relationships with academic achievement,
classroom adjustment and school satisfaction.

Relationships between student outcomes and several variables are investigated.
Achievement on reading or language competency and math is modeled using scores
obtained in both standardized ITBS or SAT9 tests and student report cards.

The rest of the chapter is organized as follows. Section 4.2 provides the
descriptive statistics of the variables in the analysis including demographic summaries of

the students and teachers involved in the study. Correlations of independent variables are
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also reported there. Section 4.3 gives results on reading and language achievement in
ITBS or SAT9 tests while Section 4.4 gives similar results from student report cards.
Results on math achievement in ITBS or SAT9 tests and student report cards are
presented in Sections 4.5 and 4.6, respectively. Section 4.7 has results on school

satisfaction while classroom adjustment is covered in Section 4.8.

4.2  Descriptive Statistics

Table 4.1 shows the distribution of grade K-5 students involved in the study. As
described earlier, the students were, to a large extent, evenly distributed across grades and
across years of study. Representation ranged from 11% for Kindergarteners to 21% for
fourth graders, both occurring in year 3. Hence, the study sample was deemed to have
balanced representation for all the grade levels investigated. Similarly, Table 4.2 shows
frequency distributions for these students and their teachers, categorized by gender and
race. These statistics show that a majority of the students (56%) were of African
American descent whereas teachers were primarily Caucasian (62%)’. Furthermore, 96%

of the teachers were female.

? Eighteen teachers (26.5%) did not indicate their race.
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Table 4.1

Frequencies and Percentages of Students by Grade Levels and Year of Study

Grade Year 1 Year 2 Year 3
Frequency Percent Frequency Percent Frequency Percent
Kindergarten 125 18.1 111 14.4 71 11.1
First grade 118 17.1 136 17.6 84 13.1
Second grade 131 19.0 128 16.6 116 18.2
Third grade 111 16.1 121 15.7 105 16.4
Fourth grade 86 12.5 127 16.4 132 20.7
Fifth grade 118 17.1 150 19.4 131 20.5
Table 4.2

Frequencies of Student and Teacher Demographics

Students Teachers
Frequency Percent Frequency  Percent

Gender

Male 614 473 03 44

Female 684 52.7 65 95.6
Race

African American 722 56.3 07 10.2

White 370 28.8 42 61.8

Hispanic 133 10.4 - -

Other 58 4.5 01 1.5

No response - 18 26.5

A total of six dependent and four independent variables are used in the study and
their descriptive statistics are reported in Table 4.3 below. Four of the dependent
variables are used to measure academic achievement while the other two measure level of
school satisfaction and classroom adjustment, respectively. To measure academic
achievement ITBS or SAT9 standardized test scores were used together with teacher

report cards on math and reading or language competency. School satisfaction and
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classroom adjustment variables measure how much the students felt contented with
school and how well they adjusted to the norms, routines, and expectations of the
classroom environment, respectively.

The independent variables are teacher-student interactional variables, a student
behavioral symptoms index, and students’ gender and race. The teacher-student
interactional variables measure level of conflict and level of closeness experienced
between teachers and children as well as level of teacher support accorded to children.
The behavioral symptoms index measures student behavior such as hyperactivity,
externalizing and internalizing symptoms, and attentiveness.

With the exception of behavioral symptoms index and classroom adjustment, all
the other variables are reported as z-scores. This is because the measures for these
variables were on different metrics and needed to be standardized to a common metric to
facilitate comparison of performance across different students and measurement

occasions.
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Table 4.3

Descriptive statistics of outcome and predictor variables

M SD Min Max N

Independent variables
Teacher-child closeness 0.00 1.00 4.64 0.84 2968
Teacher-child conflict 0.00 1.00 -2.89 0.82 2968
Teacher overall support 0.00 1.00 495 6.44 2981
Behavioral Symptoms Index (T-scores) 49.90 10.15 32.00 96.00 3178
Dependent variables
Reading or language achievement (ITBS or SATY) 0.00 1.00 -2.42 3.01 1407
Reading or language grade achievement 0.00 1.00 -2.82 1.29 2725
Math achievement (ITBS or SAT9) 0.00 1.00 -2.45 6.15 1720
Math grade achievement 0.00 1.00 -2.84 1.31 2998
School satisfaction 0.00 1.00 -3.99 1.57 2913
Classroom adjustment 3594 8.63 9.00 45.002963

Because this study assumed an accelerated longitudinal design, students entered
the study at different points and may have been assessed over a short time relative to the
entire time span of the study. Similarly, due to maturation, some students exited the study
before its completion. Also, some teachers failed to report ratings for students and some
students missed assessments. As a result of these circumstances, we have different
‘sample sizes’ for the variables in table 4.3. Most of the variables were negatively
skewed. For instance, teacher-child conflict had a skewness of -1.4 and teacher-child
closeness had a value of -1. An examination of histograms pointed toward generally high
levels of closeness and decreased levels of conflict between teachers and students.

Table 4.4 gives the correlation coefficients for the continuous predictor variables
used. All the correlations between student behavior, teacher support, teacher-student

closeness, and teacher-student conflict were statistically significant at an alpha level of
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0.01. Close relationships were positively (even though moderately so) associated with a
decrease in conflictual relationships between teachers and students (r = 0.58). Increases in
student behavioral misconduct were associated with few close relationships (r = -0.45),
less teacher support (r = -0.15) and increased conflict (r = -0.68) between students and

their teachers.>

Table 4.4

Correlations of student and teacher interactional variables

Behavioral Symptoms Teacher-child Teacher-child

Index T-score closeness conflict
Teacher-child closeness -0.446**
Teacher-child conflict -0.675** 0.581**
Overall teacher support -0.150%* 0.166** 0.146**

**p<0.01.

Even though the design of the study lends itself to multilevel analysis, I also
calculated and examined intra-class correlation coefficients (ICC) to confirm the
tenability of using multilevel models in analyzing these data. Intra-class correlation
coefficients indicate the proportion of variance in the outcome variable that is accounted
for by level 2 units. Alternately, ICC is the expected correlation between any two
randomly chosen units that are in the same group (Hox, 2002; Luke, 2004). In this case,
the level 2 units are students (which give intra-student correlation) and teachers (intra-

teacher correlation). Both ICCs are calculated as follows:

3 An increase in the z-score on teacher-child conflict means that there was a decrease in conflictual
relationship between teacher and student because conflict was reverse coded.
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- . = m ~ - .
Intra-student correlation, Pstudent p - > where 7, Is the estimate of

+7 +0 00

2

student variance, iv is the estimate of teacher variance, and 6 is the estimate of the

00
variance within each cell (between measurement occasions) obtained by fitting a null (i.e.

intercept-only) model. Similarly,

with the variance estimates

Intra-teacher correlation, p veacher

defined as above.

Using these equations and variance estimates obtained from fitting an intercept
only model for each of the outcome variables, I obtained ICCs presented in table 4.5.
According to these coefficients, between-student factors would account for 50% - 75% of
the variation in outcome variables while up to 28% would be accounted for by teacher
variables. This means that intra-class correlation exists in these data and therefore, the
traditional linear model is not appropriate. This is because the assumption of independent

observations is violated (Kreft & de Leeuw, 1998).
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Table 4.5

Intra-class correlation coefficients

P student P teacher P cell

ITBS or SAT9 reading/language 0.72 0.17 0.11
ITBS or SAT9 math 0.57 0.24 0.20
Report card reading/language 0.78 0.02 0.20
Report card math 0.47 0.28 0.25
School satisfaction 0.50 0.02 0.48
Classroom adjustment 0.68 0.05 0.28

43 Reading and language achievement in ITBS or SAT9 tests
Beginning with this section onwards, I present results obtained after fitting several
multilevel models to the data. The results in this section pertain to reading and language
achievement in ITBS or SAT9 tests while those in subsequent sections pertain to the
remaining dependent variables. In each case, I present at least three models and label
them in ascending order as follows:
i) Model I: the unconditional means i.e. intercept only model discussed in
Chapter three section, 3.4.1;
ii) Model 2: the unconditional growth model discussed in Chapter three,
section 3.4.2; and
iii) Model 3: the conditional model also discussed in Chapter three, section
3.43.
In cases where more than three models are presented, the additional models are simply a
variant of the conditional growth model. The specific differences between these models

are highlighted in the sections in which their results are reported.
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Models 1 and 2 are both unconditional models (i.e. do not include predictor
variables) and therefore each is expressed the same way mathematically for all the
outcome variables. The equations presented in Chapter three (equations 3.1 - 3.5) and
repeated here (but renumbered) to make it easier for one to follow the results reported
here:

Model 1: unconditional means model
Level 1:

Yok =70 jk * ik

where

Yij " is the ITBS/SAT reading/language score for student j under teacher k at

measurement occasion i;

”Oj " is the mean ITBS/SAT reading/language score for student j under teacher

k;

e.., is within student random effect assumed normally distributed with mean 0

ijk
and variance 02.

Level 2:

TY00K, oo 4.2)

uOOj ~ N(O, ruOOJ,

0 jk = 7000 T %00,
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vOOk ~N(0,tvOOJ

where

7000 is the grand mean ITBS/SAT reading/language score for all children

uOOj is the random main effect associated with child j i.e. contribution of child j

averaged over all teachers, assumed normally distributed with mean 0 and variance

T,
00
Yook is a random teacher effect, i.e. the contribution of teacher k averaged over all
students, assumed normally distributed with mean 0 and variance rv()() .
Combined model:
ik =7000 00, * 00k Tk . 43)

Model 2: Unconditional growth model

Level 1:

Yijk =70 ik T Tk (Growth K-3fall) +”2jk (Growth 3spring-5) + ik
e 4.4)

where

Yij " is the ITBS/SAT reading/language score for student j under teacher k at occasioni;
an " is the ITBS/SAT reading/language score for student j under teacherk i.e. the

expected ITBS/SAT reading/language score for a student at the fall of third grade;
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”ljk is the rate of change (i.e. growth rate) for student j under teacher k during K-3fall

period;

”2j " is the rate of change (i.e. growth rate) for student j under teacher k£ during 3fall-5
period;

eijk is the within student random effect assumed normally distributed with mean 0 and

Yook~ N[O,TVOO J
7000 is the mean ITBS/SAT reading/language score at the fall of third grade;

100 is the average growth rate during K-3fall period;

7200 is the average growth rate during 3fall-5 period;
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u is the random main effect associated with child j i.e. contribution of child j

00

averaged over all teachers, assumed normally distributed with mean 0 and variance T, s
00

Yook is a random teacher effect, i.e. the contribution of teacher k averaged over all

students, assumed normally distributed with mean 0 and variance 7,
00"

Combined model:

Yijk =7000 * 7100 (Growth K-3fall) 7900 (Growth 3spring-5)

+u00j + vOOk + ey.k ................................................................................................... (4.6)

Model 3: Conditional growth model

Level I:

ITBS/SAT Reading / language achievementi

_]k =7l'0jk +7l'1 .

jk (Growth K-3fallijk )

+”2jk (Growth 3spnng-5ijk ) + ”3j X (BSIijk ) + eijk .............................................. 4.7)

where

”Ojk is the mean ITBS/SAT reading/language score for student j categorized as one
with behavior misconduct, under teacher k ,at the fall of third grade;

I]jk is the rate of change (i.e. growth rate) for student j under teacher £ during K-3fall
period;
7:2]. £ is the rate of change (i.e. growth rate) for student j under teacher k¥ during 3fall-5

period;
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73 Jjk is the average increase (or decrease) in ITBS/SAT reading/language score for

student j under teacher k£ accompanying a one unit change in BSI score;

eij £ is the within student random effect assumed normally distributed with mean 0 and

variance 02 .

Level 2:

”Ojk =%000 * uOOj +voor t 7010 (Whitej ) +7020 (Hispanicj ) +7030 (Otherj )
”ljk =7100 (Growth K-3fall’.jk ) +7110 (Whitej ) * (Growth K-3fallijk ) +

120 (Hispanicj ) * (Growth K-3fallijk ) +7130 (Otherj ) * (Growth K-3falll:’.k ) +

u 0j (Growth K-3fallijk )

7t'2jk =700 (Growth 3spring-5ijk )+ 510 (Whitej ) * (Growth 3spring-5ijk )

+7290 (Hispanicj ) * (Growth 3spring-5ijk ) +7530 (Otherj ) * (Growth 3spring-5ij £ )
+u20j (Growth 3spring-5ij k )

"3k = 7300 (BSIiij

where

7000 is mean reading/language achievement in the fall of third grade of an African

American student with behavior misconduct;
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100 is the average growth rate in reading achievement during K-3fall;

7500 is the average growth rate in reading achievement during 3fall-5;

7300 is the rate of change in reading achievement due to behavior;

7010 is the difference in third grade fall between African American and White students;

Y020 is the difference in third grade fall between African American and Hispanic

students;

7030 is the difference in third grade fall between African American and Other students;

110 is the difference in growth rate during K-3fall between African American and

White students;

"120 is the difference in growth rate during K-3fall between African American and

Hispanic students;

30 is the difference in growth rate during K-3fall between African American and

Other students;

210 is the difference in growth rate during 3fall-5 between African American and

White students;

220 is the difference in growth rate during 3fall-5 between African American and

Hispanic students;

7230 is the difference in growth rate during 3fall-5 between African American and

Other students;
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Uy 0/ is the random effect associated with child j on reading/language achievement in

fall of third grade, assumed normally distributed with mean 0 and variance T, s
00

u 0/ is the is the random effect associated with child j on reading/language growth rate

during K-3fall, assumed normally distributed with mean 0 and variance T,
10
U0 is the random effect associated with child j on reading/language growth rate

during 3fall-5, assumed normally distributed with mean 0 and variance T,
20

Yook is the cumulative random teachers’ effect on a student’s reading/language growth

trajectory, assumed normally distributed with mean 0 and variance LA
00

Combined model:

ITBS/SAT Reading / language achlevementijk =700 * 100 (

Growth K-3falllj X )

+7200 (Growth 3spring-5ijk ) *+7300 (BSIijk ) +7510 (Whitej ) +7020 (Hispanicj ) +

7030 (Otherj ) +7110 (Whitej ) * (Gmwth K-3fal]ijk ) +7120 (Hispanicj ) * (Gmwth K-3fa.llijk )
+7130 (Otherj ) * (Growth K-3fallijk ) +7510 (Whitej ) * (Growth 3spring-5ijk )

. e . . .
+7520 (Hlspamcj ) (Gmwth 3spring Sijk ) +7230 (Otherj) (Growth 3spring sijk ) + uOOj +

U 0j (Growth K-3fallij.k ) + u20j (Growth 3sprmg-5ijk ) Yook * eijk ...................................... (4.9)

56



Tables 4.6(a) and 4.6(b) show the fixed effects and variance component estimates
for reading and language in ITBS or SAT9 achievement, respectively. Based on the
likelihood ratio tests and the information criteria of AIC and BIC, model 3 best fits the
data and is therefore preferred over models 1 and 2.

The results from model 1 show that during the fall of third grade overall average
reading and language achievement in ITBS or SAT9 tests are significantly different from
zero. This result simply means that if all possible predictors are ignored, the mean
reading achievement of all students across all measurement occasions is statistically
significant. However, once a time variable is included as an explanatory variable, as in
model 2, the conditional mean of achievement becomes statistically insignificant
suggesting that reading achievement scores are time-dependent. Specifically, model 2
includes two time variables which capture the effects of learning trajectories during K
through fall of third grade (K-3fall) and fall of third grade through fifth grade (3fall-5).
Model 2 results suggest that learning that occurs between K-3fall and between 3fall-5
accounts for 27% of the variability in reading achievement initially attributed to within-
student characteristics. Model 3 explains an additional 47% of the within-student
variance and- 14% of the teacher variance®.

Model 3 builds upon model 2 by including a behavioral symptoms index (BSI)
variable and taking into account the student’s race. I investigated the role of students’

gender, and teacher related variables (teacher-student closeness, teacher-student conflict

* The figures of 27% and 14% represent the percentage change in the within-student variance between
0.081 - 0.059

0.081 )x 100% and teacher variance between models 2 and 3

models 1 and 2 computed as (

0.029 - 0.025

x 100%, respectively.
0.029 ) pectivel

computed as (
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and teacher support) in reading achievement on the ITBS or SAT9 tests by including
them as predictors. Also, I investigated student-teacher interactions, such as student
gender by teacher support, to examine any influence they might have on student
achievement. Their coefficients were not statistically significant. Therefore, these
variables are not included in Model 3.

As discussed in Chapter three, race was dummy-coded with the African American
students’ dummy variable used as the reference group in analyses. Results from model 3
reveal that there were significant differences in the mean reading achievement associated
with students’ race and behavior. Specifically, these results show that in the fall of third

grade, African American students had a lower average reading score (70 00" -0.39) than

their White counterparts whose average score was 0.59 (i.e. 0.98-0.39).° Similarly,
students whose race is classified as ‘Other’ had a higher average score than African
American students. The performance of Hispanic students in reading was, however, not
significantly different from that of African American students.

After controlling for behavioral conduct and learning growth during fall of third
grade — fifth grade, results indicate that African American, White and Hispanic students
improved while Other students declined in their performance during K-fall of third grade.
The growth rates were significantly different. White students exhibited a considerably

higher growth rate (yl 10 0.10, p<0.001) than their African American counterparts. No

significant differences were evident between the growth rates for Hispanics or Other
students relative to African Americans. During fall of third grade — fifth grade, learning

growth rates for White and Hispanic students declined while that of African American

3 The coefficients of each dummy variable is equal to the difference between the mean of the group coded 1
and the mean of the reference group.
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and Other students increased. Relative to African American students, the decrease for

White students was significant, 210" -0.17, p<0.001. There was a moderate positive

correlation (r = 0.67) between achievement at third grade fall and growth rate during K-
third grade fall indicating that students with faster growing rates in the early grades
attained higher levels of achievement by the beginning of third grade than those with
slower growth rates. But, this trend was reversed during the fall of third —to fifth grade
period, resulting in a negative correlation with the score at fall of third grade.
Furthermore, students who exhibited faster learning rates in K-third grade fall
experienced a remarkable decline in their growth rate between fall of third grade and fifth
grade, r = -0.89. The behavioral symptoms index coefficient is negative and statistically

significant (y300 = -0.01). This suggests that students with elevated behavioral problems

experienced a decrease in their reading achievement.
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4.4  Student report card reading achievement

This section presents results from four models on the fixed effects and variance
component estimates for reading achievement as measured by students’ report card
scores. The results are summarized in Table 4.7. Models 1 and 2 are similar to those
presented in section 4.3 except for the dependent variable which has changed to student
report card reading scores. In addition to a time variable, both models 3 and 4 include
students’ gender, race, and behavioral symptoms as predictors. Additionally, model 4 has
a teacher-child conflict variable as a predictor. Teacher-child closeness and teacher
support were considered and dropped as predictors because they were not statistically
significant. Similarly, interactions between teacher and student variables were
considered. These were found to be statistically insignificant, and dropped as predictors.
Based on the likelihood ratio tests and the information criteria of AIC and BIC, model 4
best fits the data and is therefore preferred over models 1, 2 and 3. Level 1 and level 2
model equations are similarly expressed as outlined by equations 4.7 and 4.8. Similar to

equation 4.9, the combined model equation for the final model is expressed thus:

Report card reading achievement ..

ik = Y000 * 7100 (Growth K-3fallijk)

+7500 (Growth 3spnng-5ijk ) +7300 (BSlijk ) +7400 (Conﬂlctijk ) +7010 (Malej )

+7020 (thtej ) +7030 (Hnspamcj J +7040 (Otherj ) + "OOj +Voor * eijk .......................... (4.10)
where

7000 is the mean reading/language achievement in the fall of third grade of an African

American female student with behavior misconduct;
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100 is the average growth rate in reading achievement during K-3fall;

7200 is the average growth rate in reading achievement during 3fall-5;

7300 is the rate of change in reading achievement due to behavior;

Y400 is the rate of change in reading achievement due to student-teacher conflict;

010 is the difference in third grade fall between male and female students;

Y020 is the difference in third grade fall between African American and White students;

7030 is the difference in third grade fall between African American and Hispanic

students;

7040 is the difference in third grade fall between African American and Other students;

u is the random effect associated with child j on reading/language achievement,

00

assumed normally distributed with mean 0 and variance L
00
Yook is the cumulative random teachers’ effect on a student’s reading/language growth

trajectory, assumed normally distributed with mean 0 and variance L
00

eij " is the within student random effect assumed normally distributed with mean 0 and

variance 02 .

As more variables were progressively added in models 2, 3, and 4, they explained
increasingly more and more of the variability in reading achievement previously
attributed only to student and teacher factors. The unconditional means only model (in

this case model 1) is the baseline for level 1 variance comparisons, while the
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unconditional growth model (model2) is the baseline for level 2 variance comparisons.
For instance, 78% of the variability observed in student reading achievement under
model 2 was attributed to between-student factors. By including behavioral conduct,
students’ race and gender (model 3), the between student variance decreased by causes
the between-student effect to decrease by 48% i.e. from 0.78 to 0.37. Similarly,
variability attributed to teacher factors decreased by 35%. .

Coefficient estimates of models 3 and 4 are relatively similar in both magnitude
and statistical significance. Consequently, only those of model 4, the better fitting model,
are discussed because similar inferences would apply to those of model 3. The results
show that reading scores on student report cards differ significantly by race and by
gender. Specifically, the results show that White female students outperform all other
categories of students. Their z-score is 0.52 (0.82-0.30)° compared to 0.28 for White
male, 0.02 for ‘Other’ female, -0.04 for ‘Other’ male, -0.3 for African American female,
and -0.54 for African American male students. Hispanic students’ reading scores were
not statistically different from those of their African American counterparts. Clearly,
regardless of race, female students outperform their male counterparts. It is encouraging
to note that decreased conflictual relationships between teachers and students were

accompanied by increased reading achievement, y 400" -0.08, p<0.01. Even so, an

increase in student misbehavior was positively related to decreased achievement in

reading, 7, o =-0.02, p<0.001.

¢ African American female students are the reference group.
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45 Math achievement in ITBS or SAT9 tests

Models 1, 2, 3, 4 and 5 in tables 4.8(a), 4.8(b) and 4.8(c) give the estimates of the
fixed effects and variance components and correlation coefficients for math achievement
in ITBS or SAT9 tests. Similar to the models discussed above, models 1 and 2 are the
unconditional means and unconditional growth models, respectively. Models 3, 4, and 5
all have a time variable as well as race as predictors. In addition, model 3 has a
behavioral symptoms index as a predictor while model 4 has teacher-conflict instead;
model 5 has teacher-child closeness.

Based on the likelihood ratio tests and the information criteria of AIC and BIC,
model 3 best fits the data and is therefore preferred over models 1, 2, 4 and 5.Even
though the teacher-child conflict variable in model 4 is statistically significant, the model
has a slightly worse fit than model 3. Furthermore, when the behavioral symptoms index
was included as an additional predictor, the AIC and BIC values increased.
Consequently, the final results discussed in this analysis are for model 3. It is noteworthy
however, that the parameter estimates in both models are relatively similar in magnitude
and statistical significance. Level 1 and level 2 model equations are similarly expressed
as outlined by equations 4.7 and 4.8. Similar to equation 4.9, the combined model

equation for the final model is expressed thus:
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ITBS/SAT math achievement, (Growth K-3fallijk ) (Growth 3spring—5ijk )

ik =000 * 7100 *7200

BSlyk ) +7510 (Whltej ) +7020 (Hlspamcj) +7030 (Otherj )

o ), B
7110 (Whlte ) (Growt.h K-3fall, ik ) +720 (Hlspamcj) (Growth K 3fallijk)
N30 (Other ) (Growth K-3fall, ik ) +7210 (Whltej)‘ (Gmwth 3spnng-5ijk )
. . .
+7590 (Hlspamc ) (Growth 3spring Sljik ) +7230 (Otherj) (Growth 3spring Sl:fk )

+u00j +uy 0/ (Growth K°3fa"x_’fk ) + u20j (Gmwth 3spnng-5ij’c ) Vook * e..k ..................... (4.11)

where

7000 is mean ITBS/SAT math achievement in the fall of third grade of an African

American student with behavior misconduct;

100 is the average growth rate in ITBS/SAT math achievement during K-3fall;

Y200 is the average growth rate in ITBS/SAT math achievement during 3fall-5;

y3 00 is the rate of change in ITBS/SAT math achievement due to behavior;

7010 is the difference in third grade fall between African American and White students;

Y020 is the difference in third grade fall between African American and Hispanic

students;

7030 is the difference in third grade fall between African American and Other students;
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7,1 1S the difference in growth rate during K-3fall between African American and
110

White students;

120 is the difference in growth rate during K-3fall between African American and

Hispanic students;

130 is the difference in growth rate during K-3fall between African American and

Other students;

210 is the difference in growth rate during 3fall-5 between African American and

White students;

Y290 is the difference in growth rate during 3fall-5 between African American and

Hispanic students;

¥ is the difference in growth rate during 3fall-5 between African American and
230

Other students;

u is the random effect associated with child j on ITBS/SAT math achievement in

00

fall of third grade, assumed normally distributed with mean 0 and variance T, s
00

U 0/ is the is the random effect associated with child j on ITBS/SAT math growth rate

during K-3fall, assumed normally distributed with mean 0 and variance L
10

Uy 0/ is the random effect associated with child j on ITBS/SAT math growth rate

during 3fall-5, assumed normally distributed with mean 0 and variance T,
20
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Yook is the cumulative random teachers’ effect on a student’s ITBS/SAT math growth

trajectory, assumed normally distributed with mean 0 and variance T, s
00

eij " is the within student random effect assumed normally distributed with mean 0 and

variance 02 .

The results show that at the fall of third grade, mean math scores in ITBS or

SATO tests were statistically different from zero ( 000" -0.28, p<0.001), with significant

differences associated with race. African American students’ mean score was lower
compared to White and ‘Other’ students, although their performance was not
significantly different from that of Hispanic students. During K-3fall period, students’
performance improved considerably with variations observed by race. During the 3fall-5
period, students’ learning rates declined, varying by race. In particular, White students

exhibited faster learning rates (71 10 0.15, p<0.001) during the early years of schooling
(K-3fall) but lower rates ( Y310~ -0.19, p<0.001) in later years (3fall-5) relative to

African American students. Overall, elevated behavioral problems among students were
accompanied by a decrease in math performance, even though the decrease was relatively

small (7300= -0.01).

After controlling for student variables, the results show that teacher-student
closeness, teacher-student conflict and teacher support had no significant effect on
students’ ITBS or SAT9 math achievement. Also, none of the interactions between

student variables (i.e. gender and race) and teacher factors (i.e. support, conflict, and
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closeness) were statistically significant. Consequently, they were dropped from the
models.

By including time and BSI as predictors, 65% of variability in math achievement
initially attributed to within-student factors, and 17% to teacher factors, were explained.
There was a high positive correlation between performance at fall of third grade and
growth rate during the K- fall of third grade period (r = 0.85), suggesting that students
with faster growing rates in the early grades attained higher levels of achievement by the
fall of third grade. Again, this trend was reversed during the fall of third to fifth grade

period, resulting in a negative correlation with the third grade fall (r = -0.77).
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4.6 Student report card math achievement

Table 4.9 shows the estimates of the fixed effects and variance components for
math achievement as reported in student report cards. Based on the likelihood ratio tests and
the information criteria of AIC and BIC, model 3 best fits the data and is therefore
preferred over models 1, and 2. While the level 1 and level 2 model equations are similar to

equations 4.7 and 4.8., the combined equation for the model is as follows:

Report card math achievement ..

ik = Y000 * 7100 (Growth K-3fa.llijk )

+7200 (Growth 3spnng-5ijk ) +7300 (BSIijk ) *+7400 (Supprtijk ) +7010 (Whltej)

. . . .
+7020 (Hlspamcj ) +7030 (Otherj ) + uOOj + u20j (Growth 3spring Sz'jk )

oor t eijk ................................................................................................................ (4.12)

where

Y000 is mean report card math achievement in the fall of third grade of an African

American student with behavior misconduct;

100 is the average growth rate in report card math achievement during K-3fall;
7200 is the average growth rate in report card math achievement during 3fall-5;
7300 is the rate of change in report card math achievement due to behavior;

Y400 is the rate of change in report card math achievement due to teacher support;

7010 is the difference in third grade fall between African American and White students;
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020 is the difference in third grade fall between African American and Hispanic

students;

030 is the difference in third grade fall between African American and Other students;

u is the random effect associated with child j on report card math achievement,

00

assumed normally distributed with mean 0 and variance L
00
uy 0/ is the random effect associated with child j on math growth rate during 3fall-5

period, assumed normally distributed with mean 0 and variance T,
20

Yook is the cumulative random teachers’ effect on a student’s report card math growth

trajectory, assumed normally distributed with mean 0 and variance L
00

eij " is the within student random effect assumed normally distributed with mean 0 and

variance 02 .

Model 1 appears to have underestimated the average math achievement of

students, 000"~ 0.35 relative to model 3, 000" 1.12. The results in model 3 show that

there were significant mean differences in math achievement associated with students’
race. White and ‘Other’ students had higher scores than African American students but
there were no significant differences in performance between African American and
Hispanic students. This is the same order in performance evident in the standardized math

achievement.
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There were notable declines in students’ learning rates during K-3fall (71 00"
0.05, p<0.001) and fall of third and fifth grade, Y200 -0.24, p<0.001. And, after taking

into account growth rates and third grade fall, there were significant, albeit small, positive
influences of teacher support while student behavioral conduct had a negative influence
on report card math performance.

As predictors, time, BSI and teacher support explained considerable variance in
students’ report card math achievement. Time alone explained 21% of variance initially
attributed to within-student factors i.e. the difference between models 1 and 2. By
including BSI and teacher support (model 3), an additional 7%, 47%, and 18% of initial

within student, between student teacher variance was explained.
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4.7 School satisfaction

Models 1, 2, and 3 in tables 4.10(a) and 4.10(b) give the fixed effects,
variance components estimates and correlation coefficients for students’ overall
satisfaction with school. Based on the likelihood ratio tests and the information criteria of

AIC and BIC, model 3 best fits the data and is therefore preferred over models 1, and 2.

Level 1 and level 2 model equations are similar to equations 4.7 and 4.8. The combined equation

for model 3 is as follows:

School satlsfactloni,.k =7000 * 1100 (Growth K-3fallijk ) +7500 (Growth 3spnng-5ijk )

* -
+7300 (Supportg.k ) + uOOj + ule (Growth K 3faﬂijk ) +

L 1 - *
u20j (Growth 3spring Sijk ) + u30j (Supportijk ) +Voor T eijk ......................... (4.13)

where

7000 is mean school satisfaction in the fall of third grade of an African American

student with behavior misconduct;

100 is the average growth rate in school satisfaction during K-3fall;

7200 is the average growth rate in school satisfaction during 3fall-5;

Y3 OOis the rate of change in school satisfaction due to behavior;

7300 is the rate of change in school satisfaction due to teacher support;
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U 0j is the random effect associated with child j on school satisfaction, assumed

normally distributed with mean 0 and variance 7,
00

%0, is the random effect associated with child j on school satisfaction growth rate

during K-3fall period, assumed normally distributed with mean 0 and variance 7,
10

.
b

uy 0/ is the random effect associated with child j on school satisfaction growth rate

during 3fall-5 period, assumed normally distributed with mean 0 and variance T,
20

Uy 0/ is the random effect associated with child j on school satisfaction growth rate due

to teacher support, assumed normally distributed with mean 0 and variance 7,
30

Yook is the cumulative random teachers’ effect on a student’s school satisfaction growth

trajectory, assumed normally distributed with mean 0 and variance 7,
00

eij £ is the within student random effect assumed normally distributed with mean 0 and

variance 02 .

The results show that students’ mean school satisfaction is not significantly

different from zero. Also, there was no evidence of significant change in school

satisfaction during the early years of schooling ( 7100 0.02, p>0.05). However, later

years were characterized with a significant, albeit small, decline in school satisfaction,

7500 = 0-09 P<0.05.
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School satisfaction does not vary with race or gender of student, nor the
interaction of student variables (race and gender) and teacher variables (conflict,
closeness and support). Also, students’ behavior did not influence it. The main factor that
seems to be influential is teacher support. That is, the greater the level of teacher support,

the greater the level of school satisfaction, holding all other things constant, 300" -0.38,

p<0.001.

By including time and teacher support as predictors considerable variance in
school satisfaction initially attributed to within student, between student, and teacher
factors was explained. Model 3 resulted in the explanation of an additional 21% within
student variance, 16% between student variance, and 67% teacher variance. Although
growth rate during K-3fall was not statistically significant, significant variance

components (ru = 0.40, p<0.001 and T, = 0.03, p<0.05) suggest that individual
00 10

student growth trajectories vary. In addition, students’ growth trajectories are different
during later years of schooling, as well as due to varying levels of teacher support.
Correlation coefficients in table 4.8(b) indicate a moderate to strong positive
correlation between third grade fall and growth rate during K-3fall period, r = 0.75. This
means that students with faster growth rates during K-3fall period attained higher levels
of school satisfaction by the fall of third grade compared to their counterparts. However,
higher levels of school satisfaction at the fall of third grade were moderately associated
with declining growth rates during fall-5 period, r = 0.60. While increased teacher
support was positively (albeit small correlation coefficients) related to high levels of

school satisfaction at third grade fall (r = 0.27), and improvement in school satisfaction
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during K-3fall period (r = 0.28), it was associated with a decline in satisfaction growth

rated during 3fall-5 period.

82



s10301paid se poddns pue sun | :¢ [9pON

[IMOI3 [BUORIPUOSU() T [9PON

100>y 10>d ua 50" >d,
SUBaUI [BUOKIPUOSU() :| [SPON

004, .A ¥ oo>v.=w> 90039 Jayoea ],

$00°0 ..S10°0 ...220°0
0en, “ﬁ ! om:vh? ‘poddns ‘aje1 pmoin
JL00
ozn, .m ! omau.—? ‘G-I[BJ € ‘o181 IMOID)
,.290°0
017, m It ofva\, [B3E-3] ‘o181 TMOID
L1€0°0
007, .ﬁ 1 ooav.-? 9uopnys-usomiag
oocﬁcv,.c ooan\V.O o.o?h?.o
Y9E'0 85¥°0 65¥°0 72 TuepmIs-uImI
sojeunISy sajBwISy sajewmsy sjuouodwod duBLIEA
(€0°0)
0311  4au8E0 00¢ ; “ydooayuy 74 €,, ‘Woddns Joyoes ],
(¥0°0) (¥0°0) 002 [z « )
87T «60°0- €0°z- +60°0- 1 Wdaoiayuy y! N& opeI3 Yy - [[eJ opeI3 pay YImoln
(z0'0) (€00) o0l 1 -
p0'l As.o pO'l As.c o 00T, 9daosayuy ¥/1,, “trey opesB parp -3 maolp
90°0) L0°0) $0°0 {0 ¢
801 90°0 €60 900 16°0- b0°0- 000, 9deosaguy ¥/0,, “rey opess prgL
oyel-) 330D onjel-} piclve) oner-} Jize)
£ PPON C RPN I PPOA §)33)J3 paxiy
uoyODSYDS 100YO§

(e)o1'¥ 2198l

83



s10301pald se poddns pue st ] :€ [OPON YImoI3 [euonipuodu() :Z [SPON sueoW [BUOHIPUOSU) | [OPON
91 9 14 JP ISPON
¢T00LT 06'5¢8C L9'LT8T OId 13PON
L0797 60°908C 6L'L08T OIV [9PON
TL'88ST 60'v6LT 6L'66LT 90UBIASD [SpON
ﬁ i ty ¥ Nku 105 ‘Uoddns pue G-[rej¢ 18I PMoIn)
81°0-
ﬁ ¥ 1% ¥ ﬁkw 109 ‘uoddns pue [[ej¢-3 3181 [IMOID)
870
([ ‘yf
ﬁ Vi, ¥y u 100 ‘G-[[BJ € I [IMOI3 pUe [[BJ£- Y81 YIMOID
96'0-
/70 ﬁ e ty ¥ ckwao ‘Woddns 10yova) pue [[ej opesd payL
[z ‘yf
09°0 m ¥, 10, u.:oo ‘S-1rey¢ o1el [amoud pue [[ey opeid pary ],
1 “yf
o T. L ckuus ‘I[e€-3] o181 o8 pure [[ey opesd pary L
$I)BWNSH SUONBJALIO)
uoyaBfsuvg 100Yo8

(@01 2198l

84



4.8 Classroom adjustment

Models 1, 2, 3, 4 and 5 in tables 4.11(a) and 4.11(b) show the fixed effects and
variance component estimates on modeling students’ classroom adjustment. Of the five,
models 4 and 5 fit the data equally well, based on likelihood ratio tests and information
criteria of AIC and BIC statistics. However, slightly more variability in classroom
adjustment is explained in model 4 although there are no substantive differences in the
magnitudes of parameter estimates as well as their statistical significance. Nonetheless,
the results from model 3 are used in the discussion that follows, since it fits the data
better.

Level 1 and level 2 equations for modeling classroom adjustment are expressed as
outlined by equations 4.7 and 4.8. Similar to equation 4.9, the combined equation for the

final model is expressed as follows:

Classroom adjustment (Growth K'3fa"ijk ) + 7200 (Growth 33pnng—5!.’.k )

ik = 7000 * 1100

+7300 (BSlijk ) +7010 (Ma]ej ) +7020 (Whlte )+ 7030 (Hlspamc ) +7040 (Otherj J

+u00 ook + e..k ..................................................................................................................... (4.14)

where

7600 is mean classroom adjustment score in the fall of third grade of an African

American female student with behavior misconduct;

100 is the average growth rate classroom adjustment during K-3fall;

7200 is the average growth rate in classroom adjustment during 3fall-5;

85



7~nn 1S the rate of change in classroom adjustment due to behavior;
300

7010 is the difference in third grade fall between male and female students;

020 is the difference in third grade fall between African American and White students;

Y030 is the difference in third grade fall between African American and Hispanic

students;

Y040 is the difference in third grade fall between African American and Other students;

u is the random effect associated with child j on classroom adjustment, assumed

00

normally distributed with mean 0 and variance T, s
00

Yook is the cumulative random teachers’ effect on a student’s classroom adjustment

growth trajectory, assumed normally distributed with mean 0 and variance L
00

eij " is the within student random effect assumed normally distributed with mean 0 and

variance o2

The results show that mean classroom adjustment scores at the fall of third grade
were significantly different from zero, and that there were significant differences due to
student race and gender. Compared to African American students, White and Other
students had considerably higher average scores of classroom adjustment. There were no
significant differences in adjustment between African American and Hispanic students.

The results also show that in general male students have higher classroom adjustment

scores than their female counterparts, o1 0=1 .28, p<0.01.

86



By adding time, student race, student gender and student behavior as predictors of
classroom adjustment (model 3), there were notable decreases in the model variance
components. While within student variance decreased by 19%, between student variance

decreased by 65%, and teacher variance decreased by 17%.
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CHAPTER FIVE

DISCUSSION AND CONCLUSION

5.1 Introduction

This chapter synthesizes the study’s findings in light of existing literature,
discusses its limitations and gives implications for practice and suggestions for possible
future research. The discussion is organized broadly under the performance measures
topics of academic achievement on one hand and classroom room adjustment and school
adjustment on the other. These topics are covered in Section 5.2 and 5.3, respectively,
while Section 5.4 highlights the limitations of the study and Section 5.5 presents

suggestions for future research.

5.2  Academic achievement

Students’ academic achievement was influenced by both student factors and
teacher factors. For reading/language and mathematics, irrespective of whether it was
standardized (ITBS/SAT?9) testing or report card scores, student’s race was an important
predictor of performance. This finding is in line with what other researchers have found
(Cheadle, 2005; Irvine, 1986; Newell, 2007; Perez-Johnson, 2008; Riordan, 2002;
Rippeyoung, 2006). By the fall of third grade, African American and Hispanic students
performed equivalently in reading/language and mathematics. However, White and Other
students consistently outperformed African American students in both subjects. Other

students were primarily of Asian American descent. Existing research suggests that most
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Asian American parents, relative to other races, instill in their children the traditional
ethic of hard work and a clear sense of the association between success and hard work
(Begum, 2007; Cheadle, 2005; Kim, 2008; Sy, 2002). It is possible then that these
children come to class more prepared and employ themselves in their work more than
students of other races. Consequently, such disposition to academic work results in high
academic achievement. The attainment gap between White and African American
students is one that has received considerable attention. Several researchers have
suggested possible reasons for these differences. Some explanations put forth for the
differences include differences in family structure and socio-economic status (Brooks-
Gunn & Duncan, 1997; Mayer, 1997), differential teacher’s perceptions and/ or racial
bias in testing (Delpit, 1995; Ferguson, 1998), and differences in socialization, culture or
behavior (Fordham & Ogbu, 1986). Any of these reasons are plausible explanations for
the achievement gaps in this study.

Student gender proved an influential factor only for report card reading/language
attainment at the fall of third grade. Female students performed significantly better than
their male counterparts. Some researchers have suggested that this is the case because
often times boys have tended to learn to read at an older age than girls. Also, boys have
been thought to take longer to learn, with greater difficulties in comprehending narrative
texts (Simpson, 1996; Smith & Wilhelm, 2002).

Over time, students’ academic growth trajectories were varied. In general,
students’ performance improved during the early years of schooling (K-3fall) but
declined during the later years, i.e. 3fall-5 period. From the ITBS/SAT results in

reading/language and mathematics, students’ rates of improvement varied by race during
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K-3fall period. Although all students exhibited an overall improvement in learning, the
rates for White students were significantly higher than those of African American
students. This is possibly due to the oft advanced notion that the mainstream culture in
schools is very similar to what most White students are exposed to at home and quite
different from the live experiences of most African American students (Delpit, 1995;
Kohl, 1994; Ogbu, 1983).

During the 3fall-5 period, there was a general decline in the students’ growth
trajectories in both reading/language and mathematics. Although there were no racial
differences on report card scores, there were significant ones in standardized
reading/language and math scores. In both subjects, the decline for White students was
much higher than that of African American students. A possible explanation for the
decreased performance is that during this period, possibly the fourth-grade slump in
reading may have occurred (Chall, October, 1988; Chall & Jacobs, Spring, 2003). The
reading slump is premised on the change in academic language needed for reading grade-
level content material. From around fourth grade, there is a shift in reading from learning
to read to reading to learn often characterized by more extensive vocabulary and heavier
content load (Coles, October 23, 2007). As such, this shift often leads to decreased
performance since most students are unprepared for the cognitive demands of the work.
Another possible explanation for such a decline is that, during third to fifth grade,
children are becoming older and beginning to have behavioral problems that have a
negative impact on their learning.

Teacher-student relationships and teacher support had small effects on students’

performance. None of them explained academic attainment in standardized
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reading/language or mathematics. However, decreased conflictual relationships with
teachers led to increased performance in report card reading achievement, while
increased teacher support was linked to increased report card math attainment. This is not
surprising. It is in agreement with what other researchers have found, i.e. that students
who get support from their teachers perform better than those that do not (Baker, 1999,
Hughes, Cavell, & Willson, 2001; Meehan, Hughes, & Cavell, 2003). Also, students with
high levels of behavioral misconduct tended to perform poorly. Again, this is not out of
the norm. Conventional wisdom would lead to the conclusion that children who exhibit
disruptive behavior and are socially maladjusted often have a difficult time benefitting
from instructional processes. This then results in poor student outcomes, and in this case,

decreased achievement in reading/language and mathematics.

5.3 Classroom adjustment and school satisfaction

The results show that there were significant differences in classroom adjustment
among students of different races and gender, at the fall of third grade. Overall, White
and Other students had higher classroom adjustment scores relative to their African
American counterparts. Also, male students had higher classroom adjustment scores than
their female counterparts. Over time, levels of adjustment increased. This suggests that
the longer students spent time in school, the better adjusted they became with classroom
routines. It was surprising though that teacher support, teacher-student closeness or
teacher-student conflict did not impact student’s sense of adjustment. This is especially
so given that some studies have found these relationships significant (Pianta, Steinberg,

& Rollins, 1995; Van den Oord & Van Rossem, 2002).
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From the results there were no significant differences in school satisfaction
among the students. Also, unlike in reading and math achievement or classroom
adjustment, school satisfaction does not vary with race or gender of the students. The
main factor that seems to influence school satisfaction is teacher support. That is, the
greater the level of teacher support, the greater the level of school satisfaction, holding all
other things constant. This finding is logical. Because students’ main interaction with
school is with their teachers, if they feel well supported by these teachers then they can
be expected to be generally content with their school experiences and consequently report
that they are satisfied. Although students’ satisfaction increased during K-3fall period, it
significantly declined during 3fall-5 period. The decline is possibly due to the fact that as
students mature into their adolescence, they face newer challenges that may cause them
to be disgruntled with school. For instance, increased peer pressure and need for peer and
adult acceptance are heightened (Hughes & Kwok, 2006; Kohl, 1994). Along with these,
students experience increased isolation and feelings of inadequacy (Kohl, 1994). Taken

together, these two situations would easily create an environment of dissatisfaction.

5.4  Limitations of the study

This study had some limitations. First, the measures used did not collect
information on student’s home/family variables such as level of education of parents,
whether or not a child came from a single or two parent family background, level of
parental involvement, parenting practices and a child’s involvement in enrichment

activities in and out of the home environment. Among others, these factors have been
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found to be important predictors and contributors to a child’s academic achievement and
social adjustment (Begum, 2007; Cheadle, 2005; Lareau, 2003).

Second, the student sample is a purposive sample; schools with large percentages
of racial minority students, large proportions of students on free or reduced lunch, and
low on-time and overall graduation rates. While this sample helps us study an important
population of students, inferences cannot be generalized to the population of students in
US schools.

Third, a majority of the students (56%) were of African American descent
whereas teachers were primarily Caucasian (62%)’. Furthermore, 96% of the teachers
were female. Previous studies have suggested that the race and gender of a teacher vis-a-
vis that of the student is an important factor in explaining variability in student
performance (Irvine, 1986; Pigott & Cowen, 2000). This study was unable to test this
hypothesis.

Fourth, the study used data from teacher and student self-reports, with no data
from other sources, such as independent observers in the classrooms, to corroborate the
self-reported information. Self-reports are potentially susceptible to social desirability
response bias (Arnold & Feldman, 1981). In this case, teachers and/ or students may
have, for instance, overstated the quality of their relationships in order to present
themselves in favorable light. This begs the need for caution in interpreting the results.

Fifth, several studies have linked student performance to school factors besides
teachers. Characteristics such as school culture and climate, student-teacher ratios and
leadership styles of administrators have been found to influence student performance

(Baker et al., 2003; Danielsen, Samdal, Hetland, & Wold, 2009; Sweetland & Wayne,

7 Eighteen teachers (26.5%) did not indicate their race
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2000; Tian & Gilman 2009). Additionally, these factors may influence the nature and
quality of teacher — student relationships, one of the foci of this study. Unfortunately, the
study did not collect data on such school variables and were therefore not included in the

analyses.

5.5 Implications for practice and future research

Teacher support and decreased conflictual relationships between teachers and
students was related to students’ academic performance. This finding has implications in
the practice of teaching and also in the preparation of student teachers for their
profession. Ideally, since teachers are the adults in schools, students look to them for
guidance, and often times view them as role models. Consequently, it is important that
they (teachers) are conscious of this power that they wield and use it in ways that are
beneficial to their students. One such manner, in light of the study’s finding, would be for
the teachers to be aware of the nature of the relationships they have with their students
and be deliberate at cultivating positive, less conflictual and supportive relationships with
them. Several studies document that (most) teachers and student teachers care about their
students and their work, an aspect manifested in myriad ways. However, one way that
such ‘caring’ could be translated into meaningful and tangible outcomes would be for
teachers to actively and deliberately pursue positive relationships with their students thus
affecting students’ performance.

Results from this study showed differential learning rates in math and
reading/language achievement associated with student race. This finding of White-Black

achievement gap is not new, and has received considerable attention. However, further
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research needs to be done to examine specifically the reasons for positive trajectories
during K-3fall period, which are followed by negative trajectories during 3fall-5 period.
Also, race and socio-economic status were confounded in this study, and thus it would be

worthwhile to situate a similar study in more economically diverse schools.
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APPENDIX

Table 12

Tllustration of data i.e. measurements nested in cross-classification of teachers and students

Student 1:
Complete data

Student 2: Incomplete data,
dropped out

Student 3: Incomplete
data , matured

Measurement
occasion

1

2 3 4 5 6

1 2 3 4 5 6

Kindergarten
Teacher

X

X

First Grade
Teacher

Second Grade
Teacher

Third Grade
Teacher

Fourth Grade
Teacher

Fifth Grade
Teacher

Table 13

Sample questions from students’ survey, fourth and fifth grade.

fun with us

Never Sometimes

We have worked together in my class to help
others who really need help like the homeless a b

Our teacher is always joking with us and having

I can talk to my classmates and teacher about
my family and my feelings

It is easy to make friends in my classroom, and
everyone seems to have friends

a b
a b
a b

Often Almost always

c d
c d
c d
c d
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Table 14

Sample questions from Student-Teacher Relationship Scale.

scantron sheet.

I share an affectionate
relationship with this child

This child and I seem to
frequently struggle with each
other

This child feels that I treat
him/her fairly

I often feel myself becoming
frustrated with this child

This child accepts help from
me when I offer it

It is easy to joke and have
fun with this child

Dealing with this child
drains my energy

Despite my best efforts, I am
uncomfortable with how this
child and I have gotten along

This child openly shares
his/her feelings and
experiences with me

Definitely not

1

Not
really
2

Neutra

1
3

Applies
somewhat

4

Please reflect on the degree to which each of the following statements currently applies to
your relationship with this student. Please “bubble in” one response for each item on the

Definitely
does
5
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Table 15

Sample questions from Behavior Assessment System for Children.

lease mark every item. If you don't know or are unsure, give your best estimate, based on your|
bservations. A "Never" response does not mean that a child "never" engages in the behavior,
nly that you have not observed the child to behave that way. If you wish to change an answer,
rase the first answer completely, then mark your new answer. (N=Never, S=Sometimes,

ften, A=Always)

Bites nails

Stares blankly

Adjusts well to new teachers

Argues when denied own way

Gives up easily when learning something new

Shows a lack of concern for others' feelings

Stays disappointed a long time if a favorite activity is cancelled

N S o A
N S o A
N S o A
N S o A
N S o A
N S o A
N S 0 A

1. 3k | Yes Sometimes No
2. @ Yes Sometimes No
3. &{| Yes Sometimes No
4, . |Yes Sometimes No
5. ' | Yes Sometimes No
6. ” Yes Sometimes No

Figure 1. Sample questions from students’ survey, grades K-3.
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Items 1-19 are scored as follows

1 Never

2 Not Usually
3 Sometimes
4 Often

5 Always

Academic achievement for this student is appropriate for age
This student is able to begin and complete classroom tasks

This student is alert and attentive to classroom proceedings
This attention span for this student is appropriate for age

This student completes his/her work on time

This student is eager and enthusiastic about classroom activities
This student enjoys schoolwork

This student follows directions

This student willingly participates in classroom activities

O 00 9N N & WN -

Figure 2. Sample items from the Teachable Pupil Survey.

Teachers are patient with students who progress slowly due to a disability or lack of discipline

Cooperative learning is routinely used to build character and social skills, and to promote
learning.

There is a free exchange of ideas and opinions among teachers.

Teachers are encouraged by fellow teachers to develop their knowledge and skills.
Teachers are friendly and affectionate toward students.

Students respectfully correct peers who are unfair, impatient, selfish, destructive, or hurtful.

Teachers and counselors encourage students to think about and plan for their future.

Figure 3. Sample questions from Vessels School Climate Survey.
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