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Strengthening the Pennsylvania School Climate
Survey to Inform School Decisionmaking

Alyson Burnett, Katlyn Lee Milless, Michelle Bennett, Whitney Kozakowski,
Sonia Alves, and Christine Ross August 2024

This study analyzed Pennsylvania School Climate Survey data from students and staff in the 2021/22
school year to assess the validity and reliability of the elementary school student version of the survey;
approaches to scoring the survey in individual schools at all grade levels; and perceptions of school
climate across student, staff, and school groups. The survey encourages data-informed efforts in
participating Pennsylvania schools to foster supportive learning environments that promote social
and emotional wellness for students and staff. The study validated the elementary school student
survey but found that one domain—safe and respectful school climate—did not meet the reliability

threshold and thus suggests that revisions are needed. At all grade levels noninstructional staff had
the most positive perceptions of school climate, followed by classroom teachers then students. The
study found that different approaches to combining the school climate scores of students, teachers,
and noninstructional staff within schools yielded slightly different distributions of school climate
summary index scores. It also found that different performance category thresholds resulted in similar
distributions of schools across categories. Scores calculated using simple averages were strongly and
positively correlated with scores calculated using a more complex approach (Rasch models), suggesting
that both approaches deliver similar information. School climate scores varied across student groups
(defined by race/ethnicity, gender, and grade level) within schools and across school groups. Larger
schools and schools with higher percentages of Black students tended to have lower school climate
scores than other schools. The findings can inform the Pennsylvania Department of Education’s
decisionmaking on revisions to the elementary school student survey, approaches to scoring and
reporting survey results, and efforts to increase participation in future survey administrations.

Why this study?

The Pennsylvania Department of Education’s (PDE) Office for Safe Schools aims to help schools across the state
foster positive school climates that promote social and emotional wellness for students and staff. School climate
refers to the quality and character of school life, encompassing social, emotional, and physical aspects of the
school environment. It describes the interpersonal relationships among members of a school community;
its teaching and learning practices; and its values, norms, and structures (National School Climate Council,
2007). A positive school climate suggests healthy and rewarding relationships among students and school staff
and a sense of safety, respect, and engagement in teaching and learning. School climate has the potential to
influence students’ social and academic development (Cohen et al., 2009; Voight & Hanson, 2017). Specifically,
school climate can affect students’ social and emotional wellness, with a pos-

itive school climate offering better opportunities for students to succeed and For additional

thrive (Aldridge & McChesney, 2018). Students in schools with more positive cli- information, including
mates tend to have higher average academic performance and positive mental technical methods,
health outcomes, perhaps because school climate captures information about | supplemental findings,
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how supportive the learning environment is, which can affect student learning
(Daily et al., 2019; Kwong & Davis, 2015; Voight & Hanson, 2017). School climate
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can also shed light on the social and emotional wellness of staff, with positive climates associated with greater
teacher satisfaction, lower stress and burnout, and higher teacher retention (Cohen et al., 2009; Collie et al.,
2012; Grayson & Alvarez, 2008).

The PDE Office for Safe Schools administers the Pennsylvania School Climate Survey to schools that choose
to participate, analyzes the scores, and provides each school with a score report. In the 2021/22 school year,
11 percent of Pennsylvania public schools participated in the survey. Five different surveys measure school
climate for elementary school students (typically grades 3-5), middle school students (typically grades 6-8),
high school students (typically grades 9-12), classroom teachers, and noninstructional staff (school staff who
are not classroom teachers, including administrators, cafeteria staff, custodians, and others who have contact
with students). Having a variety of respondents allows for exploring differences and similarities in experiences.
The scores for all five respondent types are reported on three domains (see box 1 for definitions of key terms
used in the report), aligned with three dimensions of school climate that most interest PDE: social-emotional
learning, student support and academic engagement, and safe and respectful school climate.

School climate surveys have great potential to improve understanding of students’ and staft’s perceptions of
their school environment—including the extent of support for social-emotional learning, the level of emotion-
al and academic support, and the sense of safety and respectfulness in the school (Aldridge & McChesney,
2018; Kwong & Davis, 2015; Voight & Hanson, 2017). Once the validity and reliability of the Pennsylvania School
Climate Survey (and each of its domains) have been established, PDE can use the survey to describe school
climate within and across schools, over time, and across respondent characteristics. Schools and districts can
use the survey results to evaluate and track their efforts to improve school climate over time.

In a previous partnership between the Regional Educational Laboratory Mid-Atlantic and PDE, a study team
investigated the validity and reliability of the Pennsylvania School Climate Survey and developed an approach
for calculating a school-level summary score across survey items and respondents using Rasch models (Amos &
Xue, 2021). That effort established the validity and reliability of the middle and high school student surveys, the
teacher survey, and the noninstructional staff survey and identified changes that would improve the validity
and reliability of the elementary school student survey. The current study reassesses the validity and reliability
of the elementary school student survey after the recommended changes were implemented.

The study also provides updated guidance on how to combine the responses of students, teachers, and non-
instructional staff into a single school-level score (called the school climate summary index score) for use across
school levels. Because calculating scores using Rasch models requires specialized computer programs and
expertise, PDE is interested in a mean-based approach that does not require additional support. For this reason
the study assesses the extent to which scores calculated using Rasch models and mean-based scores provide
the same information. The study also explores ways of defining performance categories and assesses differenc-
es in scores by respondent characteristics.

PDE plans to use the findings to expand the information provided in its school climate score reports to make
them more useful and actionable for schools. For example, under PDE’s current approach to defining catego-
ries, nearly all schools fall into the middle performance category, which makes it difficult for schools to recog-
nize a need for improvement. Performance categories that allow schools to understand whether their school
climate needs to improve overall or in specific areas could make the score reports more useful. By improving
information in the score reports, PDE hopes to encourage widespread use of the survey.

Given that school climate surveys are widely used throughout the United States, the findings from this study
may also be useful for other states and school districts that are validating surveys and refining scoring pro-

cedures. States and districts may wish to follow the steps this study took to assess their survey’s validity and
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reliability. They may also be pondering similar questions about scoring their surveys, including whether to
use Rasch models or mean-based scores, how to weight different types of respondents, and how to create
performance categories. The discussion of the advantages and disadvantages of various scoring approach-
es could help inform decisions that make school climate scores more useful in states and districts beyond
Pennsylvania.

Box 1. Key terms

Survey domain. A group of items in a survey that intend to measure a single topic within the overall topic of the survey

(sometimes a survey domain is called a scale). The Pennsylvania School Climate Survey has three domains:

e Social-emotional learning. Measures respondents’ perceptions of students’ social and emotional regulation and conflict
resolution skills. For example, this domain includes the item “Students in my school stop and think before doing any-
thing when they get angry” in the student surveys.

e Student support and academic engagement. Measures respondents’ perceptions of how much students are listened to,
cared about, and helped by teachers and other adults in the school. For example, this domain includes the item “My
teachers really care about me” in the student surveys.

e Safe and respectful school climate. Measures respondents’ perceptions of students’ and teachers’ physical and emotional
safety. For example, this domain includes the item “Students in my school treat each other with respect” in the student
surveys.

School climate index score. A score that combines all school climate survey domain scores. It can be calculated for each
individual, for each respondent type (e.g., the average school climate index score for teachers within a school), or across all
respondents in a school (see “summary score” below).

Summary score. A school-level score that combines the average scores of all respondent types (students, teachers, and
noninstructional staff). Each school has a summary score for each survey domain and for the index.

Performance category. A classification of the school’s climate based on a school climate index or domain score. Perfor-
mance categories translate scores into a more understandable rating. These categories can be labeled numerically (e.g., 1-4)
or qualitatively (e.g., “Unfavorable,” “Fair,” “Favorable,” and “Most favorable”).

Validity. The extent to which a measure, such as a survey, captures what it is designed to measure. Different forms of
validity provide different types of evidence that the survey captures what it intends to measure. This study assessed con-
struct validity (the extent to which the items in a survey or survey domain measure the specific construct, or topic, that
the domain claims to measure) through convergent validity (the extent to which survey items are closely related to each
other and to the underlying construct) and discriminant validity (the extent to which separate surveys or survey domains
capture different underlying constructs).

Reliability. The extent to which a measure, such as a survey domain, consistently produces the same results of an under-
lying construct, such as the quality of student-teacher relationships. One measure of reliability is Cronbach’s alpha, which
measures how related a set of survey items are to each other.

Mean-based scores. Scores calculated using a simple mean across all survey items in a domain (for an individual respon-
dent’s domain score) and a simple mean across domain scores (for an individual respondent’s school climate index score).
Individual domain and index scores can then be averaged together to create school-level scores.

Rasch models. Psychometric models that estimate a respondent’s likelihood of selecting a response option for each survey
item as a function of the overall construct (e.g., a respondent’s perception of school climate). Rasch models can account for
different response patterns, such as different distances between “agree” and “strongly agree” across items (Dogan, 2018).

Effect size. The size of the difference between two means, measured in this study using Cohen’s d. It is calculated as the
difference in two means divided by the pooled standard deviation.
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Research questions

The study addressed eight research questions across three topic areas using the data from the Pennsylvania
School Climate Survey administered during the 2021/22 school year:

1. Validity and reliability of the elementary school student survey.
a. To what extent is the elementary school student survey valid? How does the validity of the elementary
school student survey compare with the validity of the middle and high school student surveys?
b. To what extent is the elementary school student survey reliable? How does the reliability of the elementa-
ry school student survey compare with the reliability of the middle and high school student surveys?

2. Approaches to scoring the school climate survey in individual schools.

a. To what extent did perceptions of school climate vary by respondent type (student, teacher, or nonin-
structional staff)?

b. How does the approach to weighting the responses of students and staff in a school affect the distribution
of school climate summary index scores among schools?

c. How does the distribution of schools across performance categories (such as on a scale from 1, least favor-
able, to 4, most favorable) compare when thresholds are mapped to the survey scales, are based on Rasch
models, and are based on percentiles?

d. What is the relationship between scores calculated using Rasch models and scores calculated using aver-
ages on the four-point survey scale (mean-based scores)?

3. Perceptions of school climate across student and school groups.
a. To what extent did perceptions of school climate vary by students’ race/ethnicity, gender, and grade?
b. To what extent did perceptions of school climate vary by school characteristics—namely, school size,
student racial/ethnic composition, percentage of students eligible for the National School Lunch Program,
average student achievement, and school urbanicity (urban, rural, suburban, or town)?

Box 2 summarizes the data sources, sample, methods, and limitations, and appendix A provides technical
details.

Box 2. Data sources, study sample, methods, and limitations

Data sources. This study used three data sources from the 2021/22 school year:

e Pennsylvania School Climate Survey responses from students, teachers, and noninstructional staff in schools across
Pennsylvania that opted to participate in the survey.

e Publicly available administrative data from the Pennsylvania Department of Education (PDE) on statewide counts of
public school teachers and noninstructional staff and schools’ proficiency rates in reading/language arts and math.

¢ Administrative data on school characteristics from the Common Core of Data, including school size, demographics of
students attending the school, and school urbanicity.

Study sample. This study included 301 elementary, middle, and high schools that opted to administer the Pennsylvania
School Climate Survey during the 2021/22 school year.! They represent approximately 11 percent of all Pennsylvania public
schools. Schools that had at least 10 student respondents, 5 teacher respondents, or 5 noninstructional staff respondents
were included (see appendix A for the number of schools dropped for each restriction).

Survey response rates. In each school an average of 68 percent of students and 56 percent of teachers responded to the
survey. Response rates for noninstructional staff could not be calculated because school-level counts of noninstructional
staff were not available (see tables A8-A10 in appendix A for more detail and response rates by school level).
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The study team tested whether students who completed the surveys were representative of their schools’ populations
based on intersectional racial/ethnic and gender groups.? Multiracial students tended to be underrepresented, whereas
White students and Hispanic students tended to be overrepresented (see table A12 in appendix A for details and rates of
imbalance for all student groups). Nonresponse weights were applied to student scores to account for differences between
the demographic composition of the survey respondents and that of their school’s population.? The study team could not
assess nonresponse bias for teachers and noninstructional staff due to lack of demographic data for these groups.

Generalizability. The study team assessed whether schools in the sample were representative of the remaining public
schools in the state. Schools in the sample tended to have fewer Asian or Pacific Islander students and Black students
but more Hispanic students and White students than other public schools in the state. In addition, the sample included
a smaller percentage of urban schools and a larger percentage of schools in towns than the remaining public schools in
Pennsylvania (see tables A4-A7 in appendix A).

Methods. The study used the following methodological approaches for each research question:

Research question 1a. To assess construct validity, or how well the survey and its domains measure the topics they intend to
measure, the study team used confirmatory factor analysis. This involved fitting a model and assessing overall fit statistics,
which summarize whether a structural equation model fits the data well; standardized factor loading estimates, which
indicate the strength of the associations between each survey item and the underlying construct; and correlations between
factors, which provide evidence of discriminant validity, or whether the survey domains capture different underlying con-
structs. See appendix A for the thresholds of these estimates used to assess validity. Only survey items and domains that
met the specified construct validity criteria are included in the subsequent analyses.

Research question 1b. To assess reliability, or the extent to which the survey consistently produces the same results, the
study team calculated Cronbach’s alpha, a measure of internal consistency, which shows whether the items in a domain
produce consistent results. The team evaluated whether the Cronbach’s alpha was .70 or higher, a commonly used crite-
rion for reliability (Bland & Altman, 1997). Only domains that met the threshold for reliability are included in subsequent
analyses.

Research question 2a. The study team conducted the same validity and reliability analyses used for the student surveys
in research questions 1a and 1b to ensure validity and reliability of the teacher and noninstructional staff surveys from
the same school year (see appendix C). Next, the study team calculated scores for each respondent. Each item included
a four-point response scale ranging from 1 (strongly disagree) to 4 (strongly agree). To create an individual respondent’s
score on a given school climate domain (social-emotional learning, safe and respectful school climate, and student support
and academic engagement), the study team calculated a simple mean across survey items belonging to the domain. These
are referred to as “mean-based scores” throughout the report. The three school climate domain scores were averaged
together to create a school climate index score for each respondent. Individual respondents’ scores within each school and
respondent type were then averaged together (after nonresponse adjustments were applied to student scores) to create a
school-level score for each of three school climate domains and for each respondent type (students, teachers, and non-
instructional staff).

Using paired sample t-tests, the study team summarized the within-school differences among different respondent
types—testing whether students, teachers, and noninstructional staff in the same school tended to give similar or different
assessments of the school’s climate. In addition, the study calculated effect sizes using Cohen’s d to evaluate the magnitude
of differences on a metric that would be comparable to those in other studies. Based on prior studies of school climate
(Kautz et al., 2021), the current study described effect size differences as follows: an absolute value of 0.0-0.09 is small,
0.10-0.19 is moderate, 0.20-0.29 is substantive, and 0.30 and above is large.

The study team also calculated correlations of school climate scores between students, teachers, and noninstructional
staff. To describe the strength of these correlations, the study team used guidance from Cohen (1988): correlations below
.30 are low, correlations of .30-.49 are moderate, and correlations of .50 and above are strong.
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Research question 2b. Using mean-based scores, the study team calculated school-level summary scores that combined
scores across all three respondent types. The team calculated summary scores for each school climate domain and for
the school climate index. The team assessed two approaches to weighting respondent types to create the school climate
summary scores: group weighted, which equally weighted students and staff (teachers and noninstructional staff, who
were weighted equally to one another), and state weighted, which weighted each respondent type according to their pop-
ulation share in Pennsylvania. The second approach gives students more weight (.87) than the first approach (.50) but
ensures that each person is implicitly equally weighted. The team compared the distributions of scores using both weight-
ing approaches.

Research question 2c. The study team compared the distributions of schools across performance categories under different
approaches to defining those categories. The study team defined thresholds for each performance category that represent
the upper and lower boundaries of school-level scores within each category using four approaches (see table A14 in appen-
dix A):

e The current PDE approach, which maps performance categories to the survey scale consistently across domains and
respondents. Scores less than or equal to 2.5 are categorized as 1 (least favorable), scores greater than 2.5 and less than
3.4 are categorized as 2, and scores greater than or equal to 3.4 are categorized as 3 (most favorable).

¢ A modified PDE approach, developed by the study team, that maps performance categories to the survey scale consis-
tently across domains and respondents. It is similar to the current PDE approach but with four performance categories
rather than three: scores less than or equal to 2.5 are categorized as 1 (least favorable), scores greater than 2.5 and less
than or equal to 3.0 are categorized as 2, scores greater than 3.0 and less than or equal to 3.5 are categorized as 3, and
scores greater than 3.5 are categorized as 4 (most favorable).

¢ A Rasch-identified approach that is based on Rasch models (which estimate a respondent’s likelihood of selecting a
response option for each survey item as a function of the respondent’s perception of school climate) for each school
climate domain within each respondent type. Rasch models can identify step values, or points at which respondents
shift from being more likely to select an answer such as “strongly agree” to being more likely to select another answer
such as “agree.” The team used the step values from the Rasch models to define thresholds for different ranges of
scores then translated the thresholds to the survey scale units.

e A reference-based approach that allows individual schools to compare their school climate scores to the distribution
of all schools in the state that participate in the survey. The study team created performance categories mapped to
quartiles where schools in the bottom quartile are categorized as 1 (least favorable) and schools in the top quartile are
categorized as 4 (most favorable) for each domain and respondent type.

The study team then calculated the distribution of schools across performance categories for domain scores and
school climate index scores. The team did this for each respondent type separately and across respondents using the group
weighted and state weighted approaches. The team compared the distributions of schools across performance categories
under the first three approaches (the fourth approach is not compared because 25 percent of schools are always in each
category).

Research question 2d. The study team assessed the relationship between mean-based scores on the 1-4 survey scale and
scores based on Rasch models. The team calculated correlations between mean-based scores and Rasch scores for each
domain and for the school climate index. These correlations were calculated for each respondent type (students, teachers,
and noninstructional staff) separately and for the school-level summary scores that combine results across respondent
types. The study team considered correlations above .90 to be very strong because they show that more than 90 percent of
the variation of one type of score is explained by the other type of score.

Research question 3a. The study team conducted a series of paired sample t-tests to assess differences in perceptions of
school climate between students of different races/ethnicities, genders, and grades within schools. As with research ques-
tion 2a, these t-tests also adjusted the p-values to account for multiple comparisons. The study team also calculated effect
sizes to characterize the magnitude of differences.
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Research question 3b. To identify whether certain school characteristics are related to school climate scores, the study team
calculated correlations between school climate scores and school characteristics, such as school size, racial/ethnic compo-
sition and socioeconomic status of students, proficiency rates for reading/language arts and math, and school urbanicity.
The study team characterized the strength of the correlations using the same guidance as in research question 2a.

Limitations. Schools in the analysis sample participated in the survey on a voluntary basis and are not representative of
all schools in the state, so the findings may not apply to all schools in Pennsylvania. Furthermore, due to nonresponse,
the students within a school who respond to the survey are not representative of the school’s overall student population.*
Although nonresponse weights help address this limitation, the study team could not account for all potential differences
between respondents and nonrespondents. Additionally, nonresponse weights were not available for staff or noninstruc-
tional staff, so it is not known whether the analyses are representative of these groups. See appendix A for more discussion
of the study’s limitations.

Notes
1. The survey was publicized by PDE, and individual schools had to sign up to administer it.

2. This analysis included 253 schools with at least 10 student respondents; demographic information for teachers and noninstructional staff were not avail-
able, and therefore nonresponse bias analyses could not be conducted for teachers or noninstructional staff.

3. Nonresponse weights for teachers and noninstructional staff were not calculated because data on their population demographics at the school level were
unavailable.

4. Nonresponse may be due to individual students who opted not to take the survey or who were absent from school on the day it was administered or due
to teachers who opted not to administer the survey to their classes. Because survey responses did not include classroom-level identifiers, the study team
could not confirm whether nonresponse was driven more by individual- or classroom-level nonresponse.

Findings

This section presents findings to address the study’s research questions. Detailed supplemental findings are
presented in appendix B.

Validity and reliability of the elementary school student survey

The study assessed the validity and reliability of all three domains for the elementary school student survey
and compared the results with those for the middle and high school student surveys.

The elementary school student survey demonstrated validity, and domains were acceptably differentiated from
one another. All domains in the elementary school student survey demonstrated construct validity and dis-
criminant validity (see tables B1-B14 in appendix B for fit statistics, factor loadings, and correlations). To meet
the construct validity criteria, the study team dropped two items from the safe and respectful school climate
domain with factor loadings below .40 (“Students at my school are bullied” and “Students at my school are
teased, picked on, made fun of, or called names”). After these items were dropped, the remaining set of items
met the thresholds for acceptable construct validity, indicating that they measured the domains as intended
(see table B9).

The correlations between domains all met the threshold for establishing discriminant validity (.85 or lower),
indicating that they measure different underlying constructs. However, the correlation between the safe and
respectful school climate domain and student support and academic engagement domain was very close to the
threshold for high correlation (.84; see table B14 in appendix B).!

1. The construct validity and discriminant validity of the elementary school student survey were comparable to those of the middle and
high school student surveys after the two items mentioned above were removed.
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Two domains in the elementary school student survey (social-emotional learning, and student support and academ-
ic engagement) demonstrated acceptable reliability, and one domain (safe and respectful school climate) failed to
meet the threshold for acceptable reliability. The social-emotional learning domain and the student support and
academic engagement domain demonstrated acceptable reliability on the elementary school student survey,
meaning they had a Cronbach’s alpha of .70 or higher (figure 1; Bland & Altman, 1997).

The safe and respectful school climate domain, with a Cronbach’s alpha of .63, did not meet the threshold
for acceptable reliability. This may be due to the small number of items retained as valid (four, after two were
removed). Reliability may also be low because three of the valid items in the domain relate to a sense of safety,
while only one relates to the perception of respect among students. In contrast, all domains for the middle and
high school student surveys and the teacher and noninstructional staff surveys met the reliability criteria. See
table B15 in appendix B for the Cronbach’s alpha for each combination of survey domain and respondent type.

Because the safe and respectful school climate domain for elementary school students did not meet the thresh-
old for reliability, the rest of the report does not present results for the safe and respectful school climate
domain or the school climate index for elementary school students. For this reason many of the remaining
findings focus on school climate scores in middle and high schools.

Approaches to scoring the school climate survey in individual schools

This section describes findings to help guide PDE’s processes for combining survey responses into school-level
scores and providing score reports to schools.

On average within schools, noninstructional staff and teachers had more positive perceptions of school climate than
students. The extent to which perceptions of school climate varied by respondent type within schools helps

Figure 1. The safe and respectful school climate domain of the Pennsylvania School Climate Survey for
elementary school students fell below the threshold for acceptable reliability, 2021/22

B Elementary school students B Middle school students ™ High school students
Cronbach’s alpha

1.0
Threshold for acceptable reliability: 0.70

0.8
0.6
0.4
0.2
0.0
Social-emotional Student support and Safe and respectful
learning academic engagement school climate

Note: Elementary school student estimates are based on responses to 16 social-emotional learning items, 10 student support and academic engagement
items, and 4 safe and respectful school climate items in 127 elementary schools. Middle school student estimates are based on responses to 11 social-
emotional learning items, 16 student support and academic engagement items, and 10 safe and respectful school climate items in 70 middle schools. High
school student estimates are based on responses to 11 social-emotional learning items, 15 student support and academic engagement items, and 10 safe and
respectful school climate items in 73 high schools.

Source: Analysis of data from the Pennsylvania School Climate Survey, 2021/22 school year.
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in understanding the extent to which the approach used to weight scores by respondent type within schools
might shift school climate summary index scores. On average, noninstructional staff scores were 0.15 point
higher than students’ scores and 0.11 point higher than teachers’ scores on the four-point survey scale (p < .001
for both comparisons; figure 2; see also table B20 in appendix B). Both differences represent large effect sizes of
0.74 (between noninstructional staff and students) and 0.42 (between noninstructional staff and teachers). On
average, teachers’ scores were also higher than students’ scores, with a difference of 0.05 on the survey scale,
corresponding to a substantive effect size of 0.24 (p = .04).

Although perceptions of school climate among the three respondent types differed, correlations were positive
between all three types’ scores. Student scores were strongly correlated with teachers’ scores (r = .56; see table
B24 in appendix B) and moderately correlated with noninstructional staff’s scores (r = .47; see table B25), and
teachers’ scores were strongly correlated with noninstructional staff’s scores (r = .79; see table B26).

State-weighted scores tended to be lower and have less variation than group-weighted scores. In middle schools
and high schools state-weighted school climate summary index scores tended to be lower than group-weight-
ed scores (figure 3). This is expected because students’ scores tended to be lower than teachers’ and nonin-
structional staff’s scores and are given more weight in the state-weighted approach (.87 in the state-weighted
approach and .50 in the group-weighted approach). For middle schools and high schools the group-weight-
ed average school climate summary index score was 2.75 (standard deviation = 0.17), and the state-weighted
average was 2.71 (standard deviation = 0.14; see table B27 in appendix B).

In addition, state-weighted scores had less variation than group-weighted scores, resulting in more scores close
to the average (see figure 3). This is also expected because teachers’ and noninstructional staff’s scores had more
variation than students’ scores and are weighted less in the population-weighted approach. The greater varia-
tion in scores may be an advantage of the group-weighted scores—because these scores may better highlight

Figure 2. Within-school mean differences in school climate index scores on the Pennsylvania School
Climate Survey are highest between noninstructional staff and students, 2021/22

Noninstructional staff versus students

Noninstructional staff versus teachers

Teachers versus students

0.00 0.04 0.08 0.12 0.16
Average mean difference
* Indicates a statistically different mean difference at p < .05.

Note: Based on data from 79 middle schools and high schools with at least 10 student respondents, 5 teacher respondents, and 5 noninstructional staff
respondents. Means for schools that meet at least one of these criteria are reported in tables B16-B19 in appendix B. Average mean differences represent
simple averages of survey items that had a scale of 1 (strongly disagree) to 4 (strongly agree). In all domains 1 is the most negative perception of school cli-
mate, and 4 is the most positive. The effect size is a calculation of the standardized difference between the groups using Cohen’s d. Student school climate
scores were weighted to account for imbalances between the racial/ethnic and gender composition of respondents and that of their school’s population.
The difference between the scores of noninstructional staff and students translates to a large effect size of 0.74, the difference between the scores of
noninstructional staff and teachers translates to a large effect size of 0.42, and the difference between the scores of teachers and students translates to a
substantive effect size of 0.24.

Source: Analysis of data from the Pennsylvania School Climate Survey, 2021/22 school year.
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Figure 3. State-weighted summary index scores on the Pennsylvania School Climate Survey for middle and
high schools tended to be lower and have less variation than group-weighted scores, 2021/22

Density
4

State weighted

Group weighted

2 3

School climate summary index score

Note: Based on scores from 104 schools (42 middle schools and 62 high schools). Elementary schools are not included because the safe and respectful
school climate domain did not meet the reliability threshold for elementary school students.

Source: Analysis of data from the Pennsylvania School Climate Survey, 2021/22 school year.

areas for improvement—but state-weighted scores ensure equal representation of each individual’s scores, while
the group-weighted scores inflate the weights of individual teachers’ and noninstructional staff’s scores when
there are small numbers of those respondents.

The current PDE approach to defining performance categories resulted in nearly all schools falling into a single cat-
egory, whereas the other approaches led to more variable distributions. PDE and schools can use performance
categories to help identify issues that need to be addressed to improve school climate. The study team used
four approaches to identify thresholds for performance categories: the current PDE approach, a modified PDE
approach, a Rasch-identified approach, and a reference-based approach (see box 2).

Under the Rasch-identified approach the thresholds between categories 2 and 3 were close to the thresholds
between categories 2 and 3 under the modified PDE approach (figure 4). However, under the Rasch-identified
approach the thresholds between categories 1 and 2 (for middle schools) and the thresholds between cate-
gories 3 and 4 (for middle and high schools) could not be translated to the mean-based survey scale because
no school in the sample had a Rasch-scaled score at those thresholds (for example, if the highest school-level
Rasch-scaled score in the sample was 63, the Rasch-identified threshold on the mean survey scale correspond-
ing to a Rasch-scaled score of 80 could not be calculated). See table A14 in appendix A for all thresholds using
each approach.

Because there was little variation in school climate scores in the sample, the thresholds with population-
weighted scores were all much closer together under the reference-based approach than under other approach-
es.? In middle schools the thresholds for the index score were 0.09 point apart on the 1-4 scale, and in high
schools the thresholds were 0.06 point apart. By contrast, under the three other approaches the thresholds
were 0.5 point or more apart. Therefore, the performance categories from the reference-based approach would

2. To simplify the presentation, the study team focused on state-weighted school climate summary index scores in this finding. The thresholds for the
performance categories and distributions of scores for group-weighted scores showed a similar pattern and are reported in table A14 in appendix A.
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Figure 4. Thresholds between performance categories on the Pennsylvania School Climate Survey varied
according to the approach taken to define categories, 2021/22

Current PDE approacha
Modified PDE approach
Middle schools
Rasch-identified _

High schools
Middle schools

Reference-based I R A
High schools

1.0 2.0 3.0 4.0
Performance category

m | (least favorable) = 2 m 3 ™ 4 (most favorable)

PDE is Pennsylvania Department of Education.

Note: The figure shows the range of school climate summary index scores that would be assigned to each performance category based on the approach
used. The current and modified PDE approaches assign categories to all school levels using the same predetermined two (for the current PDE approach)
or three (for the modified approach) thresholds. The Rasch-identified approach and the reference-based approach define thresholds separately for each
school level (middle and high school), and those thresholds are based on population-weighted summary index scores from 42 middle schools and 62 high
schools. The index score for elementary school students could not be calculated because the safe and respectful school climate domain did not meet the
reliability threshold. Due to very few school climate index scores at the extremes (1 and 4), it was not possible to convert thresholds under the Rausch-
identified approach to a score on the mean-based survey scale for the thresholds between 1 and 2 (for middle schools) and the thresholds between 3 and 4
(for both middle and high schools). This phenomenon is shown in the exhibit with a gradient.

a. The current PDE approach has only three performance categories: scores less than or equal to 2.5 are defined as category 1 (least favorable), scores
greater than 2.5 and less than 3.4 are defined as category 2, and scores greater than or equal to 3.4 are defined as category 3 (most favorable).

Source: Analysis of data from the Pennsylvania School Climate Survey, 2021/22 school year.

signal smaller differences in school climate that might not be meaningful, depending on the schools included
in the sample.

With state-weighted school climate summary index scores, the distribution of schools across performance
categories was similar under three approaches to defining performance category thresholds: the current PDE
approach, the modified PDE approach, and the Rasch-identified approach (the reference-based approach is
not discussed here because 25 percent of schools will always fall into each performance category). Under
each of these three approaches, at least 95 percent of middle schools fell into category 2 based on their
summary index score (figure 5). Under the current PDE and modified PDE approaches the remaining 2
percent of schools were in category 1, whereas under the Rasch-identified approach the remaining 5 percent
of schools were in category 3. Under all three approaches there were no middle schools in category 4. Index
scores are not available for elementary schools because the safe and respectful school climate domain did
not meet the reliability threshold, but the results for high schools are similar to those for middle schools (see
table B38 in appendix B).

The distribution of middle schools across performance categories based on state-weighted domain summary
scores varied slightly more under the modified PDE approach and Rasch-identified approach than under the
current PDE approach. For example, for the safe and respectful school climate domain, middle schools fell into
three performance categories under the modified PDE and Rasch-identified approaches but just two catego-
ries under the current PDE approach. Additionally, for the student support and academic engagement domain,
middle schools fell into two performance categories under the Rasch-identified approach but just one catego-
ry under the current and modified PDE approaches. However, for the social emotional learning domain, the
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Figure 5. The distribution of middle school climate summary index scores on the Pennsylvania School
Climate Survey showed little variation across performance categories regardless of the approach used to
define the categories; domain scores showed more variation, 2021/22

B Current PDE approach ™ Modified PDE approach ® Rasch-identified approach
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na is not applicable because the current PDE approach has only three categories. PDE is Pennsylvania Department of Education.

Note: Based on state-weighted school climate summary scores from 42 middle schools. See table B37 in appendix B for detailed data and tables B36 and B38
for the distributions of schools across performance categories for elementary and high schools.

Source: Analysis of data from the Pennsylvania School Climate Survey, 2021/22 school year.

distribution was similar under all three approaches, with schools falling into just two performance categories.
(See tables B36 and B38 in appendix B for the distributions of schools into performance categories for elemen-
tary and high schools.)

There is a strong, positive relationship between scaled Rasch scores and mean-based scores for school climate index
scores and domain scores for all respondent types and at all school levels. For school climate index and domain
scores for each respondent type and for school-level summary scores, the study team found very strong cor-
relations between mean-based scores and scaled Rasch scores (r > .95 for all comparisons), demonstrating that
mean-based scores and scaled Rasch scores largely convey similar information (see tables B39-B46 in appendix
B). All correlations exceeded .90, which suggests that mean-based scores could be used in place of scaled Rasch
scores when reporting on school climate.
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Perceptions of school climate across student and school groups

This section describes findings related to differences in perceptions of school climate across students with dif-
ferent demographic characteristics within schools and across schools with different characteristics.

Within schools, perceptions of school climate varied by race/ethnicity, gender, and grade level. Three consistent pat-
terns emerged in the comparison of school climate index scores across students of different races/ethnicities
in the same school. First, school climate perceptions among the largest racial/ethnic groups (White, Black, and
Hispanic students) were similar. The average difference in index score between each of these groups was less
than 0.04 (effect sizes < 0.2 and p > .05 for all comparisons; figure 6; see also table B47 in appendix B). Second,
Asian or Pacific Islander students tended to have more favorable perceptions of school climate, with average
index scores 0.08-0.14 higher than those of students of other races/ethnicities in their schools (effect size > 0.3
and p < .05 for all comparisons). Third, multiracial students tended to have less favorable perceptions of school
climate, with average index scores 0.04-0.14 lower than those of students of other races/ethnicities (effect size <
-0.2 and p < .05 for all comparisons).

In addition, perceptions of school climate varied by gender. On average, school climate index scores were 0.09
higher among boys than among girls in the same school (effect size = 0.54 and p < .001; see figure 6 and table
B48 in appendix B). In addition, girls and boys reported more favorable perceptions of school climate com-
pared with students for whom data on gender was unknown, with average index scores 0.25 and 0.33 point
above those with unknown gender (effect size > 1.3 and p < .001 for both comparisons).

Perceptions of school climate across grade levels showed larger differences in middle and elementary schools
(for the available domains) than in high schools. In middle schools, students in lower grades had more favorable
perceptions than students in higher grades (effect size > 0.30 and p < .02 for all comparisons; see table B50 in
appendix B). Similarly, in elementary schools, students in lower grades had more favorable perceptions than
students in higher grades for the domains that were scored: social-emotional learning (effect size > 0.34 and p <
.001 for all comparisons except grade 4 to grade 5) and student support and academic engagement (effect size >
0.54 and p < .001 for all comparisons; see table B49). In high schools, perceptions were more similar across all
grades (effect size of 0.05-0.23; p > .28 for all comparisons; see table B51).

Larger schools and schools with more Black students tended to have lower school climate scores than other schools.
The relationship between school climate summary index scores and school size was moderate and negative:
schools with more students tended to have lower average school climate index scores (correlation coeffi-
cient = -0.44, p < .001; table 1). This relationship is negative even when school level was accounted for. Across all
available index scores and domain scores and at all school levels, school size had low to moderate correlations
with school climate (see table B53 in appendix B). This relationship was strongest in high schools, with moder-
ate correlations for the index and each domain.

Additionally, there was a moderate negative relationship between school climate summary index scores and
the percentage of Black students in a school: schools with a larger proportion of Black students tended to have
lower average scores (correlation coefficient = -.36, p < .001; see table 1 and table B52 in appendix B). This likely
reflects the previously documented finding that Black students are more likely to attend schools with more
disciplinary incidents, less experienced teachers, and larger class sizes—all school characteristics that are asso-
ciated with worse school climate ratings (Graham 2022).
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Figure 6. Within schools, students’ school climate index scores on the Pennsylvania School Climate Survey
varied by race/ethnicity and gender, 2021/22

Asian or Pacific Islander and multiracial

Multiracial and unknown

Asian or Pacific Islander and Hispanic

Asian or Pacific Islander and Black
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White and multiracial
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Unknown and Black 0.02
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Black and White
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Gender Female and unknown
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Average mean difference
* Indicates a statistically different difference at p <.05. All t-tests were conducted with a false discovery rate correction to account for multiple comparisons.

Note: Based on scores from 128 middle and high schools. Excludes elementary schools, for which school climate index scores could not be calculated be-
cause the safe and respectful school climate domain did not meet the threshold for reliability. Mean school climate index scores are simple averages of sur-
vey items that had a scale of 1 (strongly disagree) to 4 (strongly agree). In all domains 1 is the most negative perception of school climate, and 4 is the most
positive. Unknown race/ethnicity refers to students who selected “unavailable/unknown/decline.” Unknown gender refers to students who selected “not
listed.” The following differences translate to a large effect size (0.30 and above): Asian or Pacific Islander and multiracial, multiracial and unknown, Asian
or Pacific Islander and Hispanic, Asian or Pacific Islander and Black, Asian or Pacific Islander and White, White and multiracial, Asian or Pacific Islander
and unknown, male and unknown, female and unknown, and male and female. The following differences translate to a substantive effect size (0.20-0.29):
Black and multiracial, unknown and Hispanic, and Hispanic and multiracial. The following differences translate to a moderate effect size (0.10-0.19): White
and Hispanic, and unknown and White. The following differences translate to a small effect size (0.00-0.09): Unknown and Black, Black and Hispanic, and
Black and White.

Source: Analysis of data from the Pennsylvania School Climate Survey, 2021/22 school year.

REL 2024-006 14



Table 1. Correlations between state-weighted school climate index scores on the Pennsylvania School
Climate Survey and school characteristics, 2021/22

School characteristic Correlation coefficient? p-value
School size -.44* <.001
Percentage of Asian or Pacific Islander students -.01 .903
Percentage of Black students -.36* <.001
Percentage of Hispanic students -11 274
Percentage of multiracial students -.22% .027
Percentage of White students .22% .027
Percentage of students eligible for the National School Lunch Program -13 186
Percentage of students proficient in math -.02 .872
Percentage of students proficient in reading/language arts 19 .058

*Indicates a correlation value that is statistically different from O at p <.05.

Note: Based on scores from 128 middle and high schools. Excludes elementary schools, for which school climate index scores could not be calculated
because the safe and respectful school climate domain did not meet the threshold for reliability. Mean school climate scores are simple averages of survey
items that had a scale of 1 (strongly disagree) to 4 (strongly agree). In all domains 1 is the most negative perception of school climate, and 4 is the most pos-
itive. Student school climate scores were weighted to account for imbalances between the racial/ethnic and gender compositions of respondents and those
of their school’s population.

a. The correlation coefficient is reported as Pearson’s r and can be interpreted as follows: below .30 is low, .30-.49 is moderate, and .50 and above is strong.

Source: Analysis of data from the Pennsylvania School Climate Survey, 2021/22 school year.

Implications

To inform PDE’s future efforts to make the Pennsylvania School Climate Survey more useful and actionable, the
study team identified several key decision points for consideration.

Bolster the safe and respectful school climate domain of the elementary school student survey

Because two items in the safe and respectful school climate domain of the elementary school student survey
did not meet the construct validity criteria, PDE should consider removing those items from future survey
administrations. In addition, since the safe and respectful school climate domain did not meet the reliability
threshold, PDE should consider adding items to this domain from surveys previously validated for elementary
school students. The lower reliability estimate for the safe and respectful school climate domain and the bor-
derline discriminant validity between this domain and the student support and academic engagement domain
suggest that the elementary school student survey would benefit from revisions to the safe and respectful
school climate domain. After items that did not meet construct validity criteria were removed from the safe and
respectful school climate domain, four items remain. In comparison, the middle school student survey includes
10 items for this domain, and the high school student survey includes 16 items. PDE could replace the small
number of items in the safe and respectful school climate domain of the elementary school student survey with
an existing scale measuring a similar construct on another instrument produced by another organization,? if
the validity and reliability of the other instrument have been tested and confirmed for elementary school stu-
dents. PDE has previously had success using this approach to strengthen the social-emotional learning domain
to address low reliability for elementary school students.

3. One promising option is the Delaware School Survey, which includes three subscales in the Delaware School Climate Scale (tested
for validity and reliability on a population of students from grades 3-12) aligned with the topics currently covered in PDE’s safe and
respectful school climate domain: student-student relations, school safety, and bullying schoolwide (Bear et al., 2021).
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Determine an approach for scoring the school climate survey that meets the Pennslvannia
Department of Education’s needs

When comparing two approaches to weighting students and staff within schools, PDE will need to decide
whether to have equal representation of staff and students in the index scores (group weighted) or to use an
approach that reflects the proportions of each respondent in the state, giving more weight to student scores
(state weighted). PDE may prefer the state-weighted approach if it wants each student, teacher, and noninstruc-
tional staff person to have implicitly equal representation in the survey. An advantage of the state-weighted
approach is that it may produce more consistent results than the group-weighted approach because it does not
inflate the weights of individual teachers’ and noninstructional staft’s scores when there are small numbers of
those respondents. However, an advantage of the group-weighted approach is that it shows greater variation in
scores across schools, because teachers and noninstructional staff, who have greater variation in responses than
students, have greater weight. Using the group-weighted approach could lead to more variation in the distribu-
tion of schools across performance categories, which could help schools identify areas in need of improvement.

On whether to use mean-based scores or Rasch scores, the very strong, positive relationships between the two
types of scores suggest that they are relaying similar information and that PDE would be justified in using either
approach. PDE currently uses mean scores in its score reports and has existing infrastructure for analyzing
school climate scores in this way, so PDE might find it more efficient to continue using mean scores rather than
switching to Rasch scores. In addition, mean-based scores are more intuitive and transparent in terms of cal-
culating and interpreting than Rasch scores. PDE might wish to maintain the current scoring approach given
that it is simpler for PDE to calculate and for schools to understand yet provides comparable information as the
Rasch approach.

Because the current approach to performance thresholds results in nearly all schools being sorted into the
same performance category, PDE should consider using other thresholds that spread the distribution across
more categories and providing additional information about true differences in performance. The current
approach has the advantage of being the current known method for schools that have received reports up to
this point and is derived directly from the survey scale. The modified PDE approach has the same benefit of
intuitive interpretation, as it is derived directly from the survey scale. It also slightly improves the variability of
schools across performance categories by splitting the middle category into two.

The Rasch-identified thresholds have the benefit of being data-driven, as they estimate the point at which
respondents switch from being more likely to select one response category to being more likely to select the
next response category. However, these thresholds are more cumbersome to calculate, and because the thresh-
olds have been translated from Rasch units to mean score units, they are not related to the natural units of
the survey scale. For example, a threshold could be at 3.64, rather than at a more natural threshold given the
1-4 scale. In addition, given how dependent Rasch-identified thresholds are on the sample of respondents, the
thresholds that the study team calculated for 2021/22 might not fit for previous or future years. This could lead
to difficulty in understanding trends, given shifting thresholds year to year, and to misleading interpretations
of trends.

The reference-based approach, which uses quartile scores of all schools that took the survey as thresholds, has
the benefit of being easy to interpret and providing individual schools with information about how their own
school climate compares with that of other schools. However, under this approach, performance categories are
heavily influenced by the schools in the sample—which is likely to vary year to year. Like Rasch-identified thresh-
olds, reference-based thresholds may be difficult to use for interpreting trends over time. If a school moves up
from category 2 to category 3, for example, the school might assume that its school climate improved when
the change was actually due to different schools being in the sample. Because schools might still be interested
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in understanding their performance relative to other participating schools, PDE could consider giving schools
their percentile rank while using another approach to define performance categories. Percentile ranks would
need to come with a caveat that schools in the sample are not representative of schools in the state.

Table 2 summarizes the considerations for defining performance thresholds and the approaches that are most
and least favorable for each consideration.

Table 2. Considerations for approaches to defining performance categories for the Pennsylvania School
Climate Survey

Factor Stronger approaches More limited approaches
Ease of interpretation for Current and modified PDE: Thresholds Rasch-identified: Thresholds between
schools using the score between performance categories are aligned with performance categories are less intuitive and may
reports scale. change from year to year and across domains.
Ease of calculation for Current and modified PDE: Requires Rasch-identified: Requires running Rasch
producing the score reports comparing scores to a threshold that is constant ~ models, which calls for some psychometric

from year to year and across survey domains. expertise and specialized software.

Sensitivity to true differences  Rasch-identified: Estimates the point at which Reference-based: Based on performance of
between schools respondents switch from being more likely to other participating schools.

select one response category to being more likely

to select the next response category.

Stability of performance Current and modified PDE: Thresholds donot = Rasch-identified and reference-based:

thresholds over time shift from one year to the next. Thresholds change each year, making it difficult
to track trends over time.

Distribution of schools Modified PDE and Rasch-identified: Schools Current PDE: Nearly all schools are in the same

into multiple, reliably are sorted into more performance categories performance category.

distinguishable performance  than under the current PDE approach, and

categories categories are reliably distinguishable.

Source: Authors’ compilation.
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