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SUMMARY

School climate has been widely recognized as an important component of successful
schools and a predictor of a variety of student outcomes. However, there is an ongoing debate as
to whether climate should be conceptualized and analyzed at the individual- or the school-level.
This study used Hierarchical Linear Modeling to examine the relationship between 9th-grade
students’ perceptions of climate and their academic and behavioral performance. Multi-level
methods helped to distinguish student- and school-level effects. Generally, results indicated that
school climate simultaneously affects students on an individual and collective level. HLM
analyses revealed that the majority of variance in school climate scores was within schools.
Additionally, individual perceptions of climate were more strongly associated with better student
performance than aggregate ratings, particularly students’ perceptions of teacher’s expectations
and school safety. However, more between-school variance in students’ academic and behavioral
performance was explained by aggregate ratings of climate than within-school variance by
individual ratings. Limited, yet positive support was found for the possibility that aggregate
perceptions of climate may moderate the relationship between individual perceptions and student
performance. Based on these findings, suggestions for how to more explicitly conceptualize and
analyze climate at the individual- and school-level are provided.
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INTRODUCTION
A time of particular vulnerability for many students occurs during their transition from
elementary school to high school (Felner & Adan, 1988; Roderick, 1995; Allensworth & Easton,
2007). As they enter high school, students may encounter a number of organizational differences
from the K–8 school setting, such as increased student body size (Eccles & Midgley, 1988) and
exposure to a greater number of teachers and instructional styles (Roderick, 1995). The transition
to high school may entail numerous policy changes as well, such as stricter grading procedures
and increased expectations for classroom behavior (Eccles & Midgley, 1990). A number of
previous studies have demonstrated that the organizational and policy changes experienced
during a student’s transition to high school may be particularly challenging for minority students
from low-income backgrounds (Roderick, 1995; Seidman, Aber, Allen, & French, 1996; Eccles,
Lord, & Midgley, 1991). Consequently, it is of great importance to examine factors that may
positively or negatively affect the adaptation of low-income minority students as they experience
this transition.
School Climate
How students adapt during the transition to high school depends in part on their
perception of the new environment (Reyes et al., 2000). For instance, previous research has
found that failure and absence rates were lower schools in which 9th-grade students perceived
their teachers to be more supportive and attentive (Allensworth & Easton, 2007). Perceptions of
the school environment are most commonly examined in the context of research on school
climate. Previous research regarding this construct has repeatedly demonstrated positive
relationship between school climate and academic achievement, as well as decreased instances of
misconduct and aggression (Battistich & Hom, 1997; Battistich, Solomon, Kim, Watson, &
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Schaps, 1995; Griffith, 1999; Kuperminc, Leadbeater, & Blatt, 2001). Based on this evidence,
the United States Department of Education (2010) recently awarded nearly 40 million dollars to
11 states to assist in the develop of “measurement systems to assess conditions for learning.”
Although researchers and practitioners commonly agree that climate is an important
factor in determining the success of a school (Keefe, Kelly, & Miller, 1985), there are a wide
variety of definitions and measures of climate available (Cohen, McCabe, Micheli, & Piceral,
2009). For the purpose of the present study, school climate is defined as the relatively enduring
quality of the internal environment of the school that (a) is experienced by its members, (b) can
be described in terms of the values of a particular set of characteristics of the school, and (c)
influences their behavior (Tagiuri, 1968). Despite the large number of school climate definitions
available, Tagiuri’s was chosen for the following reasons. First, it asserts that climate should be
framed through the perceptions of those who experience it. Although a number of environmental
characteristics influence climate, it is fundamentally grounded in how the members of said
environment experience those characteristics. This assumption places an emphasis on the
importance of psychosocial climate (Moos, 1979), as opposed to the more easily observed
physical aspects of the environment, or the organizational climate (James, Joyce, & Slocum,
1988). Findings from a number of recent studies support a focus on students’ perceptions of the
environment as opposed to more objective aspects, finding them to be most relevant for
understanding students’ adjustment and well being (Connell & Wellborn, 1991; Eccles et al.,
1993; Way, Reddy, & Rhodes, 2007). Additionally, Tagiuri stated that despite the complex
nature of climate, “it can be described in terms of the values of a particular set of
characteristics.” In other words, although psychosocial climate is more complex than observing
social interactions or quantifying physical aspects of the environment, it remains a measurable
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phenomenon. Finally, Tagiuri’s definition posits that climate directly influences behavior. This
proposition is supported by a large amount of research described above that has demonstrated a
consistent, positive relationship between perceptions of climate and students’ academic and
behavioral performance. Although Tagiuri’s definition is helpful in providing a framework for
understanding the construct of school climate generally, a more detailed examination of how the
definition applies to the present study is needed.
How is Climate Experienced by Members of a School?
Although school climate has been studied extensively in both the educational and
psychological fields, there is an ongoing debate regarding the proper unit of analysis for this
important construct. Many researchers have argued that climate is a property of the school
(James, 1982). From this perspective, all members of the school, including students and staff,
experience a similar climate through their shared contact with the same environment (Van Horn,
2003). Other researchers argue that climate it is a subjective psychological property of each
individual member of the school (Miller & Fredericks, 1990). From this perspective, each
member of the school perceives a unique climate based on their personal characteristics and
experience.
Clearly, whether climate is perceived as an individual or school property directly
influences how this construct is assessed, modeled, and informs relevant interventions. When
viewed as a school-level construct, climate scores are typically assessed as a mean of the
individual scores in a school with individual differences between members viewed as random
error. From this perspective, all members in a school experience a similar climate, although some
may be more affected by this climate than others. Consequently, interventions based on this
perspective are developed to improve school-wide characteristics that affect climate. When

4
viewed as an individual-level construct, student’s climate scores are assessed independently, not
in an aggregated value (Sirotnik, 1980). From this perspective, members in the same school will
have different perceptions of climate that can affect their behavior in a variety ways. Van Horn
(2003) notes that climate-based interventions developed from this perspective should emphasize
working directly with students to change their perceptions of the school.
Few previous studies have explicitly examined the appropriate unit of analysis for school
climate. In a comprehensive review of school climate studies Anderson (1982) noted, “(climate)
studies rarely acknowledge, much less provide a theoretical rationale for their choices of units of
analysis” (p. 386). Almost 20 years later Griffith (1999), citing Anderson’s findings, commented,
“the problem remains knowing when to aggregate data and when to make appropriate individuallevel and group-level inferences” (p. 343). The few studies that have purposefully examined the
proper unit of analysis for school climate have generated mixed results. Mok and McDonald
(1994) used multi-level analyses to determine that climate was an individual-level construct as
they found that only 3% of variance in students’ climate ratings was determined by the school
level factors. However, using multi-level analyses, Van Horn (2003) found evidence supporting
the school-level conceptualization of climate, as between-school differences in climate scores
predicted students’ behavior more accurately than differences within the same school.
As evidenced by these two studies, there is no clear statistical method for analyzing the
correct conceptualization of school climate. Griffith (1999) noted that previous studies have
analyzed individual and aggregate perceptions of climate for a variety of purposes, “to develop
climate scales, to classify climates of schools and classrooms, and to correlate school climate
with student academic performance, school structural characteristics, and school student
population composition” (p. 343). Individual and school climate ratings can be analyzed as the
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dependent variable (Mok &McDonald, 1994), or modeled as a predictor of student behavior
(Van Horn, 2003). Additionally, some studies focus on teachers’ climate ratings (Van Horn,
2003), while others measure students’ perceptions (Mok &McDonald, 1994). Despite the number
of methodological options in studying school climate, the majority of recent studies share the
approach of employing multi-level analyses. This method of analysis is necessary to accurately
investigate the proper unit of analysis for school climate as it can simultaneously analyze the
variance in individual- and school-level climate ratings.
More recently, as studies have begun to employ a multi-level approach to studying school
climate, significant variance has been found at both the individual and school levels. In their
examination of 5th graders’ perceptions of climate, Koth, Bradshaw, & Leaf, (2008) found that
individual factors (race and gender) accounted for the most variance in school climate ratings.
However, they also found that classroom (teacher characteristics & class size) and school
(enrollment & staff turnover) factors significantly predicted variance in climate ratings. Similar
to Koth et al.’s findings, most multi-level studies of school climate have demonstrated a mix of
significant individual- and school-level findings (Griffith, 1999). The present study will
contribute to the growing number of studies using multi-level methods, explicitly examining the
proper unit of analysis of school climate by modeling individual and school climate ratings as
predictors of 9th-grade students’ academic and behavioral performance.
How is Climate Described as a Particular Set of Values or Characteristics?
As discussed previously, school climate is a multi-dimensional construct that has been
measured in a number of different ways. Initially, climate was measured from the perception of
school staff to inform more appropriate professional development. Recently however, research
has focused increasingly on students’ perceptions of climate as it has been shown to influence
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their academic and behavioral performance (Koth et al., 2008). Typically, when measuring
school climate from the student perspective, there is a focus on psychological factors that relate
to students’ academic performance and their general well-being (Esposito, 1999). The present
study assessed four psychological characteristics of school climate from the student perspective,
specifically those that relate to “social and emotional conditions for learning” (Osher, Kendziora,
& Chinen, 2008).
The four social and emotional conditions included in the present study are: School Safety,
Expectations, Student Support, and Peer Social Climate. The Student Connection Survey (SCS),
a measure developed collaboratively by the American Institutes for Research and a large urban
public school district, assessed these four constructs. These four constructs were determined to
be important factors in students’ perception of school climate based on previous research and
practical experience (Osher, Kendziora, & Chinen, 2008). The SCS is unique in that it was
developed collaboratively with the stakeholders who used the assessment, helping to ensure its
content would be appropriate for the students who completed the survey and the results would be
actionable by districts and schools. Additionally, the constructs measured by the SCS align
closely with the four major factors of school climate outlined by the National School Climate
Council: safety, teaching, learning, and relationships.
School Safety is defined as the extent to which students feel physically and emotionally
secure. This includes a lack of violence (e.g., fighting, bullying, and crime), as well as a mutual
trust and respect among school members (Osher, Kendziora, & Chinen, 2008). Previous research
has demonstrated the effect of the school’s physical environment on students’ behavior (National
School Boards Association, 1996). Improving students’ perceptions of safety throughout the
school building can improve academic and behavioral performance (Koth et al., 2008).
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Additionally, positive perceptions of emotional safety can help to fulfill students’ basic
psychological needs for a sense of belonging, autonomy and influence (Osher, Kendziora, &
Chinen, 2008). Schools in which students do not feel emotionally safe or cared for may
demonstrate increased levels of disorder and lower academic achievement (Gottfredson &
Gottfredson, 1989).
Expectations reflect the school staffs’ expected level of effort for students’ academic and
behavioral performance. This includes providing a rigorous and relevant academic curriculum,
access to engaging and challenging courses, as well as opportunities to participate in servicelearning and extracurricular activities (Osher, Kendziora, & Chinen, 2008). Previous research
has demonstrated that when students believe the school staff holds high expectations for them,
they are more likely to demonstrate better academic and behavioral performance (Catalano et al.,
2004). Even more importantly to the current study, the positive relationship between staff
expectations and student performance is especially relevant for low-income students. Muller
(2001) found that low-income high school students’ performance on a standardized exam was
more strongly linked to their perception of teacher expectations than their more affluent peers.
Student Support represents how much students feel listened to, cared about, and helped
by adults in the school (Osher, Kendziora, & Chinen, 2008). Positive student support can act as
a protective factor against the negative effects of numerous risk factors (Mitchell-Copeland,
1997) and strongly associates with students’ emotional, behavioral and academic development
(Baker, 2006). Additionally, Voelkl (1995) found that students who perceived school staff to be
supportive demonstrated increased class participation and in turn, higher academic performance.
Although students become increasingly reliant on peer groups rather than adults for support as
they transition into high school (Solowdow, 1999), those who perceive their teachers as
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supportive throughout this transition display more positive academic attitudes and socialemotional adjustment (Midgley et al., 1989). Finally, similar to High Expectations, previous
research suggests that due to their increased likelihood to experience negative school outcomes,
the teacher-student relationship is particularly important for low-income students (Murray,
Murray, & Waas, 2008).
Peer Social Climate is defined as the ability of students to maintain healthy interpersonal
relationships with peers and adults, and have access to a multitude of coping strategies to manage
stress and difficult situations (Osher, Kendziora, & Chinen, 2008). Several studies have
demonstrated the relationship between Peer Social Climate and students’ academic and
behavioral performance. Interventions focused on developing students’ interpersonal skills have
reported better grade point average, attendance, and classroom behavior (Durlak, Weissberg, &
Pachan, 2010). Students with strong interpersonal skills demonstrate an increased ability to cope
with stressful situations in and out of the classroom, work collaboratively with other students,
and set and achieve their goals (Osher, Kendziora, & Chinen, 2008).
How does School Climate Influence Student Outcomes?
The final aspect of Taguri’s (1968) definition posits that perceptions of school climate are
associated with student outcomes. The present study focuses specifically on two student
outcomes: academic performance and behavior. Academic performance is measured using a
standardized assessment as well as grade point average (GPA), and behavior is measured using
student attendance.
Previous research has demonstrated a consistent relationship between perceptions of
school climate and better GPA and standardized test performance, as well as decreased absences.
Griffith (2002) found that individual and school level perceptions of climate were positively
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associated with GPA. Battistich et al. (1995) found that individual and school level perceptions
of climate were positively associated with students’ standardized test scores for math and
reading. Moos and Moos (1978) reported that classroom perceptions of climate were positively
associated with better student attendance.
Research Questions and Hypotheses
The present study examined the relationship between individual and aggregate
perceptions of school climate and students’ academic and behavioral performance using
Hierarchical Linear Modeling. Four research questions and related hypotheses were chosen to
investigate the proper unit of analysis of school climate and its relationship to important student
outcomes:
Research Question #1: How much variance in school climate scores is within and
between schools? If more variance in climate scores is found between schools, it would support
the theory that climate is most appropriately conceptualized as a school-level construct. From
this perspective, although students within the same school experience a similar climate, students
who attend different schools are likely to experience a distinctly different climate based on the
unique environment they interact with on a daily basis. If more variance in climate scores is
found within schools, it would support the theory that climate is more appropriately
conceptualized as an individual-level construct. From this perspective, students within the same
school can experience a wide range of climates in the same environment depending on their own
personal experiences and characteristics.
Although a limited number of studies have explicitly examined this question using an
adolescent sample, Mok and McDonald (2004), found less than 5% between-school variance in
school climate ratings of 12th-grade students (as opposed to 95% within-school variance),
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indicating that an individual-level conceptualization of climate was most appropriate.
Consequently, it is hypothesized that there will be more within school variance in 9th-grade
students’ school climate scores than between school variance. Additionally, as the SCS measures
psychosocial climate, or students’ unique perceptions of their environment, it is more likely that
students’ ratings will vary more within the same school based on their individual differences than
aggregated values between schools (Griffith, 1999).
Research Question #2: What is the relationship between individual and aggregate
perceptions of school climate and students’ academic and behavioral performance? In other
words, how do individual students’ perceptions of climate relate to their performance and how
does the aggregate school perception of climate relate to student performance? Although many
previous studies have examined the relationship between climate and student performance, none
have used the SCS. Based on a number of previous studies that have established a positive
relationship between students’ perceptions of climate and their academic and behavioral
performance (Battistich et al., 1995; Griffith, 1999; & Kuperminc, Leadbeater, & Blatt, 2001), it
is hypothesized that generally, both individual and aggregate perceptions of the four SCS
constructs will be associated with more advantageous outcomes.
Specifically, a more consistent positive relationship is expected between individual
perceptions of climate and students’ academic and behavioral performance than with aggregate
perceptions because “people tend to react to experiences as they subjectively perceive them, not
necessarily to how the experiences are objectively” (Koth et al., 2008, p. 96). In the current
study, students’ individual perceptions of climate are viewed as subjective as they are based on
each student’s unique characteristics and their interpretation of the school environment. On the
other hand, aggregate perceptions of climate are viewed as objective as they are based on the
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general consensus of climate in the school calculated from the average response of all students.
Consequently, it follows that even if the aggregate or objective perception of climate in
particular school was negative, if an individual student perceived the climate in their school to be
positive, they would be more likely to perform better academically and behaviorally.
Research Question #3: How much variance in students’ academic and behavioral
performance is explained by individual and aggregate perceptions of school climate? Although
the second research question focuses on the general relationship (i.e., positive or negative)
between climate and academic and behavioral performance, the third research question provides
more detail regarding how well perceptions of climate explain within- and between-school
differences in performance. For each measure of students’ academic and behavioral
performance, a portion of the variance is within schools (i.e., how different are the standardized
test scores of students in the same school) and the remaining portion is between schools (i.e.,
how different are the standardized test scores of students across different schools?). The third
research question asks what proportion of the within-school variance in academic and behavioral
performance can be explained by individual students’ perceptions of climate, and what
proportion of the between-school variance in academic and behavioral performance can be
explained by aggregate perceptions of climate?
Previous multi-level studies of climate have reported that individual perceptions of
climate explained significant amounts of within-school variance in student outcomes, and that
aggregate perceptions of climate explained significant amounts of between-school variance in
student outcomes (Griffith, 1999). However, previous studies have used a number of different
climate measures and tested a wide range of student populations, making it difficult to draw any
specific conclusions. Consequently, in the current study, it is generally predicted that significant
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amounts of both the within- and between-school variance in students’ academic and behavioral
performance will be explained by both individual and aggregate perceptions of climate
respectively.
Although difficult to make any specific hypotheses due to the variability in methods and
findings represented in previous research, it is expected that more between-school variance in
student performance will be explained by aggregate perceptions of climate than within-school
variance will be explained by individual perceptions of climate. This prediction is based on the
reasoning that individual differences in students’ academic and behavioral performance within
the same school can more likely be attributed to a number of other factors (e.g., intelligence,
income level) beyond their unique perception of climate. For example, even if two students in
the same school have identical perceptions of the amount of support provided by teachers, these
two students could perform differently on a standardized exam if one student has advanced testtaking abilities.
On the other hand, differences in the average academic and behavioral performance
between schools can be more likely attributed to the aggregate or objective perception of climate
in those schools. For example, if two schools serving a similar population of students reported
different aggregate scores on a standardized exam, it is likely that there are some fundamental
differences in those schools (i.e., how safe students feel). Further supporting this hypothesis, in
Van Horn’s (2003) study using a climate measure similar to the SCS, he found that betweenschool differences in climate ratings explained more variance in student performance than
within-school differences.
Research Question #4: Do aggregate perceptions of climate influence the relationship
between students’ individual perceptions of climate and their academic and behavioral
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performance? Although a number of studies have found significant student- and school-level
effects of climate on student performance (Koth et al., 2008), it is unclear how these effects
might interact to affect student performance. For instance, it is possible that while one student in
a school perceives teacher support to be extremely low due to a negative experience with an
instructor, the general or aggregate perception of teacher support in that school may be high. If
the general perception of teacher support in the school is high, it is likely that the student with a
negative perception will subsequently experience more supportive teachers and may perform
better academically. In other words, the aggregate perception of climate in the school may act as
a buffer to strengthen the relationship between an individual student’s perception of climate and
their academic and behavioral performance.
Although an increasing number of studies have advocated for a multi-level study of
school climate, few have explicitly tested how individual- and school-level perceptions interact
with one another in relation to student performance. Griffith (1999) examined this type of
interaction using a sample of elementary school students and found that “group or school-level
climate moderated within-school relations of climate to student self-reported academic
performance” (p. 360). Despite testing a younger sample of students and using self-reported
academic performance as opposed to school-provided GPAs and test scores, Griffith’s (1999)
findings provide support for the hypothesis that positive aggregate perceptions of school climate
will be significantly associated with a stronger relationship between students’ individual
perceptions of climate and their academic and behavioral performance. Due to the lack of
previous research regarding the interactive effect of individual and aggregate perceptions of
climate on student performance, no scale-specific hypotheses are warranted.
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METHODS
Participants
This study used survey data from 9th-grade students enrolled in urban public high schools
during the 2006–2007 school year. This sample was part of a larger database composed of all 6thgrade through 12th-grade students who took the Student Connection Survey (SCS) in 2007.
However, only 9th-grade students from public high schools with no missing data for the variables
of interest were included in this sample.
Students. The final sample of students (N = 6,672) included 3,010 African American
(45%), 2,912 Hispanic (44%), 566 Caucasian (8%), 175 Asian/Pacific Islander (3%) and 9
Native American (<1%) students. The gender distribution was 3,509 female (53%) and 3,163
male (47%). The sample was primarily low-income with 5,978 students receiving free or
reduced-price lunch (87%). Additionally, 866 students had an Individualized Education Program
(IEP) (13%), and 278 were English Language Learners (ELL) (4%).
Schools. The final sample (N = 72) consisted of all regular enrollment high schools,
meaning no application or referral process was necessary to enroll. Magnet and Alternative
schools were excluded as previous research has demonstrated that the climate and student
population within these schools can be vastly different from those with regular enrollment
policies (Grunbaum, Lowry, & Kann, 2001). Including schools with specialized enrollment
policies could erroneously artificially inflate the amount of between-school variance in climate
scores. On average, the schools’ gender distribution was even, composed of 50% female and
50% male students. The schools were overwhelmingly low-income with an average of 95% of
students receiving free or reduced-price lunch. Additionally, the schools enrolled an average of
20% special-education students and 5% ELL students.
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Two different types of variables were included in the study, independent variables that
consisted of the four SCS scales and dependent variables that consisted of the three measures of
academic and behavioral performance.
Independent Variables
Student Connection Survey. The American Institutes for Research and a large urban
public school district developed the SCS collaboratively to measure student perceptions of
social-emotional conditions for learning. The four constructs measured were Safety,
Expectations, Support, and Peer Social Climate. Items for the SCS were drawn from two
sources: a review of existing measures, as well as 22 focus groups composed of parents, students
and administrators, all conducted by the American Institutes for Research.
A pilot version of the SCS was administered to a representative sample of students in
December 2006 and in the spring of 2007 a final operational version was given to all 6th through
12th graders. Two versions of the SCS were administered in 2007, one to middle grade students
(6th-grade – 8th-grade) and one to high school students (see Appendix A). The high school
version contained 64 total items, 55 of which correspond to the four constructs measured by the
SCS (see Appendix B). The additional nine items measured student participation in
extracurricular activities. The average SCS response rate for all high schools in 2007 was 64%
and the average response rate for the current sample was similar at 59%.
Individual-level SCS for each 9th grader in the sample were calculated by taking the mean
of their responses from select groupings of the 55 items. Each item was scored on a 4-point
Likert scale ranging from “Strongly Disagree” to “Strongly Agree.” Each of the four constructs,
Safety (α = .83), Expectations (α = .81), Support (α = .77), and Peer Social Climate (α = .79), had
adequate reliability (American Institutes for Research, 2007). All negatively phrased items were
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reverse scored for the current study so that more positive responses corresponded to a higher
number. School-Level SCS scores were included the entire school population and were
calculated by taking the mean of their responses from select groupings of the 55 items.
The Safety construct was composed of 13 items and measured students’ perceptions of
their physical and emotional safety (e.g., “Most students in this school treat each other with
respect” and “I sometimes stay home because I don’t feel safe at school”). The Expectations
construct was composed of 17 items and measured students’ perceptions of teachers’
expectations for their academic and behavioral effort (e.g., “My teachers often require me to
explain my answers,” and “When students in this school already know the material that is being
taught, the teacher gives them more-advanced assignments.”). The Support construct was
composed of 14 items and measured students’ perceptions of the school staffs’ effort to nurture,
encourage, and support them (e.g., “My teachers really care about me,” and “Adults in this
school apply the same rules to all students equally.”). The Peer Social Climate construct was
composed of 11 items to measure students’ perceptions of their peers’ ability to maintain healthy
interpersonal relationships and demonstrate a multitude of coping strategies to manage stress and
difficult situations (e.g., “Most students in my school try to work out their disagreements with
other students by talking to them,” and “Most students in my school stop and think before doing
anything when they get angry.”).
Dependent Variables
Explore Achievement Test. The Explore was given to all 9th-grade students in the spring
of 2007. A standardized assessment, the Explore acts as an objective measure of achievement as
it is composed of identical questions and scoring procedures for each student. The Explore offers
a baseline assessment of the academic ability of students in their first year of high school and
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correlates strongly with students’ future performance on other standardized exams such as the
ACT (ACT, 2007). The Explore consists of four sections, Reading, Math, Science, and English.
Student scores for each of these sections are calculated from students’ raw scores (i.e., number of
questions answered correctly), into scale scores ranging from 1–25, with higher scores indicating
superior performance. The Composite score is calculated by averaging together the student’s
scale score and rounding up to the nearest whole number (ACT, 2007). As it represents
performance across the four sections of the Explore, the Composite score was used for all
analyses in the present study. Each of the four sections, Reading (α = .85), Math (α = .84),
Science (α = .82), and English (α = .86), and particularly the Composite (α = .95), displayed
excellent reliability based on a nationally representative sample of 9th-grade students (ACT,
2007). Ninth graders in the current sample (13.8) scored lower than the nationally representative
sample (16.1) on the composite scale.
Grade Point Average. GPA also represents students’ academic performance but is a more
subjective measure than a standardized assessment as it is calculated by teachers. Student’s first
semester GPA was provided by the school district. GPA was calculated using letter grades
students received in each class (A, B, C, D, or F), as well as the number of academic credits
assigned to each class. GPA was measured on a 5-point scale, ranging from 0.00 – 5.00 (M =
2.23, SD = 1.04) with higher values indicating better performance.
Absences. Absences are a common behavioral indicator representing whether or not a
student attends school on a daily basis. School staff, typically teachers, record student attendance
during each class period. The school district calculated and provided students’ number of
absences from the first semester, which consisted of 100 school days. Absences were measured
in half (.50) or full (1.00) increments and totals ranged from 0–70 days (M = 7.97, SD = 7.83).
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RESULTS
The present study used Hierarchical Linear Modeling (HLM) to investigate and
distinguish the effects of student- and school-level variables on a variety of outcomes. HLM was
chosen as the primary method of analysis for two reasons. First, there was potential in the data
for students who attended the same school to report more similar perceptions of climate than
students who attended different schools. Students who attend the same school are more likely to
be exposed to a common environment than students who attend different schools. HLM is able to
accommodate this interdependency between students in the same school while ordinary linear
regression and ANOVA cannot (Raudenbush & Byrk, 2002). Second, HLM can estimate the
amount of variance at the student-level (Level 1 – within-schools) and the school-level (Level 2
– between-schools) on a given outcome variable, distinguishing to what degree the outcome
variable is associated with student- and school-level factors.
The results of this study are organized into five sections: (a) descriptive analyses, (b)
preliminary analyses of the independent and dependent variables, (c) student-level analyses of
academic/behavioral performance, (d) school-level analyses of academic/behavioral
performance, and (e) analyses of interactions between student- and school-level variables.
Section 1 - Descriptive Analyses
Table 1 and Table 2 contain the Means, Standard Deviations, and coding information for
all student- and school-level variables, including independent variables (SCS scales scores) and
dependent variables (GPA, Explore, and absences).
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TABLE 1. Descriptive Statistics for Student-Level Variables
Variable
Independent Variables
SCS—Safety
SCS—Peer Social Climate
SCS—Expectations
SCS—Support
Dependent Variables
Explore Composite
1st Semester GPA
1st Semester Absences
Note. N = 6,672 Students.

M

SD

2.54
2.24
2.64
2.35

.43
.45
.39
.42

13.83
2.23
7.97

2.62
1.04
7.83

M

SD

2.51
2.29
2.66
2.45

.18
.11
.10
.11

TABLE 2. Descriptive Statistics for School-Level Variables
Variable
Independent Variables
SCS—Safety
SCS—Peer Social Climate
SCS—Expectations
SCS—Support
Note. N = 72 Schools.

Mean SCS scale scores at the student- and school-level ranged from 2.24 to 2.66,
corresponding to a relatively neutral response in-between the Likert scale choices “Disagree”
(coded ‘2’) and “Agree” (coded ‘3’). At both the student- and school-level, Peer Social Climate
was the lowest rated scale and Expectations was the highest rated. Student-level climate scores
displayed greater variability than school-level scores as their standard deviations ranged from .39
to .45 and the latter ranged from .10 to .18. As mentioned previously, the average Explore
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Composite score for the current sample (M = 13.83, SD = 2.62) was below the national average.
Additionally, although students on average missed almost eight days of school their first
semester (M = 7.87, SD = 7.83), this value was actually slightly below the district average.
Additionally, the large variability in absences was to be expected as previous research has
demonstrated a number of individual- and school-level factors strongly affect student attendance
(Baker, Sigmon, & Nugent, 2001). Finally, the average 1st semester GPA (M = 2.23, SD = 1.04)
corresponded to a “C,” or average performance.
Table 3 shows the correlations among student-level SCS scores, and the three measures
of academic and behavioral performance. The four SCS scales correlated positively;
Expectations and Support (r = .62) and Safety and Peer Social Climate (r = .46) related most
strongly. Correlations for the dependent variables behaved as expected. GPA and Explore scores
positively correlated with one another and negatively correlated with number of absences.
Finally, most SCS scales associated positively with better academic and behavioral performance.
Contrary to prediction, Peer Social Climate correlated negatively with GPA and Explore, and
Support correlated negatively with Explore scores.
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TABLE 3. Correlations between Student Level Variables
GPA Absences Explore
Safety
PSC
Expect Support
Variable
GPA
1
Absences
-.54*
1
Explore
.45*
-.21*
1
Safety
.05*
-.11*
.13*
1
Peer Social
-.08*
-.03*
-.20*
.46*
1
Climate
Expectations
.23*
-.13*
.11*
.11*
.17*
1
Support
.11*
-.08*
-.08*
.18*
.29*
.62*
1
Note. N = 6,672 students. *. Correlation is significant at the .01 level. Peer Social Climate
(PSC). Negative correlation with absences indicates less school days missed.

Section 2 – Preliminary Analyses of Independent and Dependent Variables
The first step in the HLM process calls for testing a null model consisting only of the
outcome variable of interest. The null model does not include any covariates and therefore
closely resembles a random-effects ANOVA. Similar to a random-effects ANOVA, the results of
the null model can be used to determine the amount of within- and between-school variance
present in each dependent variable, also known as the Intraclass Correlation Coefficient
(Raudenbush & Byrk, 2002). As the current study includes three dependent variables, three
separate null models were tested. Null models revealed that the majority of variance was within
schools for three dependent variables, Explore scores (77%), 1st Semester GPA (91%), and 1st
Semester Absences (86%). Additionally, as the amount of within- and between-school variance
in school climate scores was of particular relevance to the current study, another series of null
models were tested, one for each scale of the SCS. As predicted, the majority of variance in
climate scores was within-schools for the four SCS scales: Safety (92%), Expectations (95%),
Support (91%), and Peer Social Climate (93%).
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Results of the null model also included a Chi Square statistic that tested if the amount of
between-school variance in each outcome variable was significantly greater than zero. If the
variance in the dependent variables does not differ significantly from zero it is not advisable to
continue with the HLM analyses (Raudenbush & Byrk, 2002). However, all three dependent
variables, Explore Composite scores, 1st Semester GPA’s, and 1st Semester Absences, displayed
an amount of between-school variance that was significantly different from zero, X2’s (71, N =
6,672) = 759.47 to 2267.04, p < .01. Additionally, Chi Square tests of the four SCS scales,
Safety, Expectations, Support, and Peer Social Climate, revealed that climate scores differed
significantly across schools as well, X2’s (71, N = 6,672) = 385.54 to 1190.50, p < .01.
Section 3 – Student-Level Analyses
As both the independent and dependent variables differed significantly across schools it
was advisable to proceed with the multi-level analyses. The Level 1 analyses examined
relationships between student-level variables and the three dependent variables. Three separate
student-level HLM analyses were conducted, one for each measure of students’
academic/behavioral performance. Four SCS scale scores, Safety, Expectations, Support, and
Peer Social Climate, were included in each analysis to determine their relationship with students’
academic and behavioral performance.
All student-level SCS scale scores were group centered on the mean SCS scale score of
the school that student attended. Student-level SCS scale scores were group-mean centered as the
relationship between SCS scale scores and outcome variables was expected to vary between
schools. Centering or standardizing variables prior to the analysis also allows for the direct
comparison of beta coefficients. (Raudenbush & Byrk, 2002).
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Results from the Level 1 analyses partially supported the hypothesis that positive
individual perceptions of school climate would be significantly associated with better academic
and behavioral performance (see Table 4). In support of the hypothesis, students’ perceptions of
Safety (β = .96, p < .05) and Expectations (β = 1.33, p < .05) associated positively with Explore
Composite scores. Students’ perceptions of Safety (β = .12, p < .05) and Expectations (β = .64, p
< .05) also related positively with 1st Semester GPA. Lastly, students’ perceptions of Safety (β =
-.73, p < .05) and of Expectations (β = -2.40, p < .05) correlated negatively with 1st Semester
Absences. However, results from other SCS scales did not support the hypothesis. Specifically,
students’ perceptions of Peer Social Climate associated negatively with Explore Composite
Scores (β = -1.59, p < .05) and 1st Semester GPA (β = -.34, p < .05), and associated positively
associated with 1st Semester Absences (β = .54, p < .05). Additionally, students’ perceptions of
Support correlated negatively with Explore Composite scores (β = -.34, p < .05).

TABLE 4. HLM Effects of Student-Level Variables on Academic and Behavioral Performance
Variable

Safety

PSC

Expect

Support

Explore

.96*

-1.59*

1.33*

-.72*

GPA

.12*

-.34*

.64*

.01

-.73*

.54*

-2.40*

-.11

Absences

Note. *. β significant at the .05 level. Negative relationship with absences indicates less school
days missed. Peer Social Climate (PSC).
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Section 4 – School-Level Analyses
Level 2 analyses examined relationships between aggregated school-level variables and
the three indicators of academic and behavioral performance. Again, three separate Level 2
analyses were conducted, one for Explore Composite Scores, 1st Semester GPA’s, and 1st
Semester Absences. For the Level 2 analyses, the aggregated values of the four SCS scale scores
were entered as independent variables to determine their relationship with students’ academic
and behavioral performance. All SCS scales were grand-mean centered to increase the
interpretability of results (Raudenbush & Byrk, 2002).
Results from the Level 2 analyses provided mixed support for the hypothesis that positive
aggregate perceptions of school climate would be significantly associated with better academic
and behavioral performance (see Table 5). Aggregate perceptions of Safety (β = 7.05, p < .05)
and Expectations (β = 9.29, p < .05) were positively associated with Explore Composite Scores
(β = 4.52, p < .05). Safety was also positively associated with GPA (β = 1.00, p < .05) and
negatively associated with increased absences (β = -9.51, p < .05). In contrast to the hypothesis,
both Peer Social Climate (β = -7.27, p < .05) and Support (β = -9.18, p < .05) related negatively
with Explore scores.
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TABLE 5. HLM Effects of School-Level Variables on Academic and Behavioral Performance
Variable

Safety

PSC

Expect

Support

Explore

7.05*

-7.27*

9.29*

-9.18*

GPA

1.00*

-1.10

2.61

-1.31

Absences

-9.51*

3.83

-6.23

3.80

Note. *. β significant at the .05 level. Negative relationship with absences indicates less school
days missed. Peer Social Climate (PSC).

Calculations based on results from the null, Level 1, and Level 2 models strongly
supported the third hypothesis that aggregate perceptions of school climate would better explain
between-school differences in academic and behavioral performance than individual perceptions
explained within-school differences. These findings were calculated by comparing the amount of
unexplained within- and between-school variance in each dependent variable (calculated from
the null model) to the amount of within- and between-school variance explained after the
inclusion of individual (Level 1 model) and aggregate climate scores (Level 2 model) into the
analyses.
Results indicated that 34% of the within-school variance of Explore Composite Scores
was explained by the addition of individual perceptions of climate to the Level 1 model, although
61% of the between-school variance was explained by the addition of aggregate perceptions of
climate to the Level 2 model. Further, 7% of the within-school variance of 1st Semester GPA’s
was explained by the addition of individual perceptions of climate to the Level 1 model, although
20% of the between-school variance was explained by the addition of aggregate perceptions of
climate to the Level 2 model. Finally, 2% of the within-school variance of 1st Semester Absences
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was explained by the addition of individual perceptions of climate to the Level 1 model, although
22% of the between-school variance was explained by the addition of aggregate perceptions of
climate to the Level 2 model.
Section 5 – Level 1 and Level 2 Interactions
These analyses examined whether aggregate school perceptions of climate influenced the
relationship between individual students’ perceptions of climate and their academic/behavioral
performance. Three analyses of interactions were conducted for each SCS scale, one for each
outcome variable. For example, three separate analyses were conducted to examine whether
aggregate school perceptions of Safety moderated the relationship between individual students’
perception of Safety and their Explore Composite Score, 1st Semester GPA, and 1st Semester
Absences. The same process was then repeated for the other three SCS scales.
Results from these analyses showed limited support for the hypothesis that positive
aggregate perceptions of school climate would be significantly associated with a stronger
relationship between students’ individual perceptions of climate and better academic and
behavioral performance. Of the 12 possible interactions (see Table 6), only two indicated that a
higher aggregate school climate was associated with a stronger relationship between individual
perceptions of climate and students’ academic and behavioral performance. Specifically, in
schools where the aggregate perception of Peer Social Climate was higher, so was the strength of
the relationship between individual perceptions of Peer Social Climate and GPA (β = .71, p <
.05). Additionally, in schools where the aggregate perception of Peer Social Climate was more
positive, the strength of the relationship between individual perceptions of Peer Social Climate
and Absences became increasingly negative (β = -8.04, p < .05).

27
TABLE 6. HLM effects of interactions of school- on student-level perceptions of climate on
academic and behavioral performance
Variable

Safety X
Safety

PSC X
PSC

Expectations X
Expectations

Support X
Support

Explore

.44

.55

-.49

.21

GPA

.03

.71*

-1.34*

.48

Absences

1.75

-8.04*

8.69*

-.11

Note. *. β significant at the .05 level. Negative relationship with absences indicates less school
days missed. Peer Social Climate (PSC).

Two interactions did not support the above hypothesis. Specifically, in schools where the
aggregate perception of staff Expectations increased, the relationship between individual
perceptions of teachers’ Expectations and GPA became increasingly negative (β = -1.34, p <
.05). Additionally, in schools where the aggregate perception of teachers expectations’ increased,
the relationship between individual perceptions of Expectations and Absences became
increasingly positive (β = 8.69, p < .05).
DISCUSSION
The purpose of this study was to investigate the relationship between 9th grade students’
individual and aggregate perceptions of school climate and their academic and behavioral
performance. Specifically, Hierarchical Linear Modeling was used to answer four research
questions: (a) How much variance in school climate scores is within and between schools? (b)
What is the relationship between individual and aggregate perceptions of school climate and
students’ academic and behavioral performance? (c) How much variance in students’ academic
and behavioral performance is explained by individual and aggregate perceptions of school
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climate? And (d) Do aggregate school perceptions of climate influence the relationship between
students’ individual perceptions of climate and their academic and behavioral performance?
Research Question # 1: How much variance in school climate scores is within and between
schools?
In order to better understand the proper unit of analysis for school climate, a null model
with no other covariates was tested to determine the amount of within- and between-school
variance in climate scores. As predicted, the majority of variance in all four SCS scales was
primarily within schools. In other words, students within the same school displayed more
variability in their perception of climate than the average perceptions of climate between schools.
Specifically, there was at least 90% within-school variance in all four scales. These findings are
consistent with previous research (Mok & McDonald, 2004) and provide further support for the
theory that School Climate is an individual, psychological construct, largely dependent on each
individual’s characteristics and experiences. However, it should be noted that despite the small
amount of between-school variance in climate scores, schools did differ significantly on each of
the four scales.
A possible explanation for the large amount of within-school variance in SCS scale
scores was the wording of individual items. Klein, Conn, Smith, and Sorra (2001) commented
that the reference group for a particular item and consequently, set of items, can directly affect
the amount of inter-rater agreement when aggregating scores. Specifically, they suggest that
when an item contains the words, “I,” “my,” or “you,” raters will generally focus on their
personal experiences, thus increasing the amount of variance when aggregating scores.
Alternatively, when an item contains words like “we” or “our,” participants are more likely to
take a shared perspective, resulting in less variance when scores are aggregated.
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Klein et al. (2001) tested this theory and confirmed that items using the individual as the
reference group displayed more variability than items using the organization as a reference
group. Although this hypothesis was tested using participants from a manufacturing plant in a
study of organizational climate, it is conceivable that similar patterns would be found in the
present study. As more than 80% of the items included in the SCS contain “I,” “my,” or “you,” it
is likely the wording of the items contributed to the large amount of within-school variance
found for each scale.
It should be noted that none of the 11 items included in the Peer Social Climate scale
used the words “I,” “my,” or “you,” yet this scale displayed 93% within-school variance.
However, it is still possible that the large amount of within-school variance found in the Peer
Social Climate was due to the wording of the items. Specifically, this scale was composed of
items that required participants to assess their peers’ ability to maintain healthy interpersonal
relationships and demonstrate a multitude of coping strategies to manage stress and difficult
situations (e.g., “Most students in my school try to work out their disagreements with other
students by talking to them”). Peer assessment requires “norm referencing,” a process in which
the rater must “locate himself or herself in relation to the performance of peers and to prescribed
learning targets” (Topping, 1998, p. 255). Items that induce norm referencing are more likely to
increase the amount of variation in scores (Shrock & Coscarelli, 2007).
Research Question # 2: What is the relationship between individual and aggregate perceptions
of school climate and students’ academic and behavioral performance?
Results indicated that as predicted, positive individual perceptions of climate were
significantly associated with better academic and behavioral performance. Specifically, students’
ratings of school safety and teacher’s expectations were significantly associated with better
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Explore Composite Scores, 1st semester GPA, and 1st semester Absences. The finding that this
relationship was consistent across three different measures of student performance further
corroborates the theory that developing a positive climate is essential for a successful school.
The finding supporting a positive relationship between individual perceptions of climate and
student performance is consistent with previous research using a variety of measures and
populations (Battistich et al., 1995; Griffith 2002; Moos & Moos, 1978).
Other individually rated SCS scales however, were negatively related to students’
academic and behavioral performance. Specifically, individual perceptions of Peer Social
Climate were negatively associated with Explore Composite Scores and 1st Semester GPA’s.
Although counter to the original hypothesis, there is a plausible explanation for the negative
relationship between students’ individual perceptions of Peer Social Climate and their academic
performance. As mentioned previously, this scale required participants to engage in norm
referencing, a process that prompts the participant to compare themselves to their peers. The
negative relationship between Peer Social Climate and academic performance may have been the
result of successful students (as measured by GPA and Explore Scores) rating their peer’s social
skills more negatively in an effort to distinguish themselves from lower performing students.
Although there were some inconsistencies in terms of the relationship between individual
climate scores and students’ academic and behavioral performance, one consistent pattern did
emerge. Students’ perceptions of teachers’ Expectations, as well as Safety were both
significantly associated with better student performance across all three measures. In particular,
the Expectations scale displayed the strongest positive relationship to student performance when
compared to Safety and the other scales significantly associated the same outcomes. This result
is consistent with previous research, including a study conducted by the National Research
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Council (2004), who found that increased teacher expectations were consistently related to 9thgrade students’ success, especially for low-income students.
As opposed to individual perceptions, aggregate perceptions of school climate displayed
a less consistent relationship with better academic and behavioral performance. Only aggregate
perceptions of Safety were significantly and positively associated with all three measures of
academic and behavioral performance. It should be noted that Safety was the only SCS scale
significantly associated with the academic and behavioral performance across all three measures
at the student- and school-level. Although aggregate perceptions of Expectations were associated
with better 1st Semester GPA and 1st Semester Absences, those findings were not significant.
Expectations were only significantly associated with better Explore scores. In contrast to the
hypothesis, aggregate perceptions of Peer Social Climate and Support were significantly
associated with lower Explore scores. As the majority of findings from the school-level analyses
were not significant, individual perceptions of climate appear to be more strongly linked to
student performance than aggregate perceptions.
It is possible that the lack of significant findings at the school-level was due to
methodological limitations as opposed to reflecting the true nature of the relationship between
aggregate perceptions of climate and students’ academic and behavioral performance. Van
Houtte (2005) noted that when interested in “organizational” or “collective” climate, aggregation
is not only required, but is “inevitable” (p. 76). However, the aggregation of individual
perceptions of climate may still “reflect individual characteristics and filters,” leaving potential
for “erroneous inferences” (Van Houtte, p. 76). Additionally, as mentioned previously, many
SCS items were focused on individual perceptions of school climate (i.e. “I can get extra help at
school outside of my regular classes”). Consequently, the aggregation of SCS scores may not
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have represented the true “collective” climate within the school. Third, based on the large
amount of within-school variance in climate scores described previously, the aggregation of
individual scores may not have reflected the actual collective climate in each school. Griffith
(1999) commented that,
Statistical approaches that rely on aggregated data provided by individuals imply fairly
uniform perceptions of individuals in each aggregate and overlook the fact that the
students and school staff, although in the same school or classroom, may vary widely in
their perceptions of the school or classroom environment. It is more likely, particularly
among larger and more socio-demographically diverse schools that student and teacher
perceptions of the school or classroom environment would differ. (p. 343).
Perhaps if there were more agreement among individuals’ perception of climate within each
school, more significant school-level effects would have emerged.
Although these analyses did not reflect a strong relationship between aggregate
perceptions of climate and student performance, there is theoretical support for this association in
previous literature. Social Comparison (Festinger, 1954) and Social Identity (Hogg, 1992) theory
both suggest that group consensus exerts a strong influence on individual perceptions,
motivations, and behaviors. Further, Owens (1987) postulated that as the group determines what
is “right and wrong,” (Van Houtte, p. 82) non-conformists can be penalized socially or even
physically. Although these theories were not developed in a school context, it is plausible that
they are applicable in educational settings as well.
Furthermore, both the individual- and school-level findings from this study in regard to
1st semester GPA’s and 1st semester absences should be interpreted with caution as the SCS was
administered in the Spring of 2007, although the student’s GPA’s and absences were recorded in
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the Winter of 2006. Ideally, student’s perceptions of climate would have been measured in closer
proximity to the measures of academic and behavioral performance. This would have allowed for
a more accurate investigation of the relationship between perceptions of climate and student
performance. However, students’ 2nd semester GPA and Absences were not available for this
study.
Research Question # 3: How much variance in students’ academic and behavioral performance
is explained by individual and aggregate perceptions of school climate?
Results confirmed the hypothesis that aggregate perceptions of school climate would
explain more variance in students’ academic and behavioral performance than individual
perceptions. In fact, for all three measures of student performance, more between-school
differences in each outcome variable were accounted for by the inclusion of aggregate ratings of
climate than within school differences by the inclusion of individual ratings. This result may
seem surprising given the limited amount of between school variance in Explore scores (23%),
1st Semester GPA (9%), and 1st Semester Absences (14%), as well as the lack of significant
relationships between aggregate perceptions of climate and student performance. However, these
findings indicate that aggregate perceptions of climate are an important factor in discerning
between school differences in student performance.
Although the current results are inconsistent in terms of individual and school level
effects, they are representative of the general school climate literature. As noted previously,
some school climate studies have found mainly between-school effects (Anderman, 1992),
although others have found mainly within-school effects (Rowan, Raudenbush, &Kang, 1991).
However, similar to the current study, Griffith (1999) noted that many multi-level studies of
school climate have resulted in a mix of student- and school-level effects (Battistich et al., 1995;
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Goh et al., 1995; Nunnery, 1993; Phillips, 1997; Rowan et al., 1991, as cited in Griffith, 1999).
Consequently, the results from this study, as well as previous research, support the conclusion
that the proper unit of analysis for climate is not simply the student or the school, but rather a
combination of the two.
These results have important implications for developing school-based interventions to
improve climate. As demonstrated in research question two, students’ individual perceptions of
climate are more strongly and consistently related to their performance than aggregate
perceptions. Consequently, if a school was concerned with improving the academic and
behavioral outcomes of their lowest performing students it would be most effective to first
identify students who had the lowest individual perceptions of climate and then develop a
targeted interventions for that group specifically. This approach would be more likely to improve
those students’ academic and behavioral outcomes than implementing a school-wide climate
intervention as students’ individual perceptions of climate are more strongly linked to their
performance than the aggregate perception in the school.
On the other hand, if a school was interested in understanding why their overall academic
and behavioral performance was lower than another school serving a similar population of
students, it could be helpful for them to examine differences in the aggregate perceptions of
climate between the two schools. As demonstrated above, aggregate perceptions of climate
explained a significant amount of the between-school differences in all the three measures of
academic and behavioral performance included in this study. Most notably, aggregate
perceptions of climate accounted for more than 60% of the variance between schools in terms of
their standardized test performance. This finding is particularly important given the current
education policy that places a large emphasis on schools’ standardized test scores (Hursh, 2007).

35
Consequently, in the above example, it would be helpful for the lower performing school to
identify a specific aspect of climate (i.e., Safety) in which the aggregate perception of their
students was significantly lower than the aggregate perception of students from the higher
performing school. Subsequently developing a school-wide intervention focused on that specific
aspect of climate (i.e., Safety) could help the lower performing school to improve their overall
academic and behavioral performance.
Research Question # 4: Do aggregate school perceptions of climate influence the relationship
between students’ individual perceptions of climate and their academic and behavioral
performance?
To further investigate the complexities of the proper unit of analysis for school climate, it
was examined whether aggregate perceptions of climate influenced the relationship between
individuals’ perceptions of climate and their academic and behavioral performance. In other
words, as the aggregate perception of climate in a school changed, how did it affect the
relationship between individual students’ perceptions of climate and their academic and
behavioral performance?
Results indicated that only two of the 12 possible interactions- both regarding Peer Social
Climate - were in the predicted direction indicating that positive aggregate school climate was
associated with a stronger relationship between individual perceptions of climate and better
academic and behavioral performance. This result is not surprising as all of the items that
composed the Peer Social Climate scale were focused on the behavior of other students in the
school. It is likely that the Peer Social Climate scale represented a more accurate collective
representation of climate than the other SCS scales which all contained items that required selfreflection (i.e., “I worry about crime and violence in this school.”). Perhaps if the other SCS
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scales provided a more accurate representation of the collective climate within a school, more
significant interactions would have been found. Additionally, these findings may have been
influenced by the methodological limitations discussed previously when aggregating individual
climate scores.
Although promising, the lack of significant interactions across the other SCS scales
makes it difficult to draw any general conclusions about how school-level perceptions of climate
may moderate student-level perceptions. Further, the limited number of previous studies that
have examined the interaction of school- and student-level perceptions of climate prohibit
making any generalizations from the current findings. However, these results indicate the need
for a closer examination of how individual and aggregate perceptions of school climate interact
to affect students’ academic and behavioral performance. As evidenced by the results of this
study and previous research, climate influences student behavior at the individual- and
collective-level. Further efforts in this area could help researchers make more informed and
accurate decisions when determining the appropriate unit of analysis of school climate in future
studies and interventions.
Conclusions
This multi-level study of climate was unique in that it focused specifically on 9th grade
students from a large, predominately low-income, urban school district. As discussed previously,
the transition from middle to high school can be a difficult experience for adolescents,
particularly those from a low-income background. Findings from this study support previous
research that claim school climate is an important factor in the academic and behavioral
performance of low-income, urban students as they transition to high school. Positive individual
perceptions of school safety and teacher’s expectations were consistently associated with better
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performance on standardized tests and GPA’s, as well as fewer absences. It is possible that these
aspects of climate are particularly salient for 9th graders as they enter high school. However,
conclusions drawn from these results should be done so with caution as the data used in this
study was cross-sectional. Future studies should examine perceptions of climate longitudinally,
comparing the relationship between climate and student performance before and after the high
school transition.
Generally, results from this study were consistent with findings from previous multi-level
studies of school climate (Griffith, 1999) despite the large variety of measures and populations
present in the literature. Both individual and aggregate perceptions of climate were positively
associated with students’ academic and behavioral performance; however, individual ratings
displayed a stronger relationship. HLM analyses also revealed that although individual
perceptions of climate were more strongly linked to student performance than aggregate ratings,
more between-school variance was accounted for by aggregate ratings of climate than withinschool variance by individual ratings. Finally, analyses provided nominal, yet positive support
for the possibility that aggregate perceptions of climate may moderate the relationship between
individual perceptions and student performance.
These mixed results indicate that the proper unit of analysis for school climate is not
simply the individual or the aggregate, but a combination of the two. In other words, it appears
that school climate simultaneously affects students on a personal and collective level. The
findings from this and other multi-level climate studies underscore the importance of researchers
providing at minimum, a theoretical rationale for their choices of units of analysis. Ideally, more
precise statistical procedures should be used in making this decision. For instance, examining the
amount of within-school variance in climate scores can help to determine how similar (or
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dissimilar) students’ perceptions of climate are within a school. Further, examining the amount
of between-school variance in climate scores can help to determine whether aggregate
perceptions of climate differ by the school a student attends. Additionally, it is advisable to
determine whether a measure is intended to assess individual or aggregate perceptions when
developing a climate measure. As discussed previously, the wording of individual items can
significantly impact the amount of inter-rater agreement and consequently, the accuracy when
aggregating climate scores. Finally, a more in-depth examination of how aggregate and
individual perceptions of climate interact in terms of their relationship in student performance is
a promising topic of future research. Using these exploratory methods can help researchers make
more informed decisions when investigating school climate as a predictor of student
performance, or as an outcome itself.
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APPENDIX B

Scale

Item #

Item

Safety

1

I worry about crime and violence in school_R

Safety

2

Students at this school are often teased or picked on_R

Safety

3

Students at this school are often threatened or bullied_R

Safety

4

I feel safe when security is present

Safety

5

I sometimes stay home because I don't feel safe at school_R

Safety

6

How safe do you feel outside around the school

Safety

8

How safe do you feel in the hallways and bathrooms of the school

Safety

9

How safe do you feel in your classes

Safety

10

Most students in my school don't really care about each other_R

Safety

11

Most students in my school like to put others down_R

Safety

13

Most students in my school don't get along together very well_R

Safety

14

Most students in my school just look out for themselves_R

Safety

15

Most students in my school treat each other with respect

Peer Social
Climate

16

Most students in my school stop and think before doing anything when
they get angry

Peer Social
Climate

17

Most students in my school do their share of work when we have group
projects

Peer Social
Climate

18

Most students in my school give up when they can't solve a problem
easily_R

Peer Social
Climate

19

Most students in my school get into arguments when they disagree with
people_R

Peer Social
Climate

20

Most students in my school do their best, even when their school work is
difficult

Peer Social
Climate

21

Most students in my school think its OK to fight if someone insults them_R

Peer Social
Climate

22

Most students in my school do all their homework

Peer Social
Climate

23

Most students in my school say mean things to other students when they
think the other students deserve it_R

48
Scale
Peer Social
Climate

Item #
24

Item
Most students in my school try to work out their disagreements with other
students by talking to them

Peer Social
Climate

25

Most students in my school think its ok to cheat if other students are
cheating_R

Peer Social
Climate

26

Most students in my school try to do a good job on school work even when
it is not interesting

Support

30

My teachers really care about me

Support

31

My teachers help me make work after an excused absence

Support

32

My teachers give me feedback on my assignments that helps me improve
my work

Support

35

Adults in this school are often too busy to give students extra help_R

Support

36

Adults in the school apply the same rules to all students equally

Support

37

I wish I went to a different school_R

Support

39

A counselor at this school has helped me plan for life after high school

Support

38

I can get extra help at school outside of my regular classes

Support

49

This school year, how often have you talked to a teacher about a problem
you were having in class

Support

50

This school year, how often have you talked to an adult at school about
something that was bothering you

Support

51

This school year, how often have you talked to an adult at school about
something outside of school that is important to you

Support

52

This school year, how often have you talked to a counselor at school in
depth about planning for college

Support

62

My teacher for my class closest to but before lunch notices if I have trouble
learning something

Support

63

My teacher for my class closest to but before lunch will help me improve
my work if I do poorly on an assignment

Expectations

27

My teachers often connect what I am learning to life outside the classroom

Expectations

28

My teachers encourage students to share their ideas about things we are
studying in class

Expectations

29

My teachers often require me to explain my answers

Expectations

33

My teachers often assign homework that helps me learn

Expectations

34

My teachers think all students can do challenging work

Expectations

40

When students in this school already know the material that is being
taught, the teacher gives them more-advanced assignments

49
Scale

Item #

Item

Expectations

41

In my classes, we often discuss different interpretations of things we read

Expectations

42

Students in this school are expected to take four years of math

Expectations

43

Students in this school are expected to take four years of science

Expectations

44

Expectations

45

Expectations

46

Expectations

47

Expectations

48

Expectations

64

In this class the topics we are studying are interesting and challenging

Expectations

65

This class really makes me think

Expectations

66

I am usually bored in this class_R

Students in this school are expected to take more than two years of a
foreign language
Students in this school are encouraged to take advanced classes such as
honors, Advanced Placement (AP), or International Baccalaureate (IB), or
classes that lead to professional certification
This school year, how often have your teachers given you an assignment
to write a research paper of 5 or more pages using multiple sources of
information
This school year, how often have your teachers given you an assignment
to write a paper in which you defended your own point of view or ideas
This school year, how often have your teachers given you an assignment
to make a formal presentation to a class about something you read or
researched

Note. All items followed by a _R are reversed scored.
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