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architecture could serve as a touchstone for conceptualiz-
ing school climate and developing and refining future
assessment devices for this construct. The domain/sub-
domain architecture could also help guide school reform
efforts. Limitations included possible publication bias
and an exclusive focus on questionnaires and not other

methods to assess school climate.
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1 | INTRODUCTION

An important focus of educational policy and practice in recent years has involved enhancing school climate in
various academic environments. School climate is a multidimensional construct of the “quality and character of
school life” that reflects “norms, goals, values, interpersonal relationships, teaching and learning practices, and
organizational structures” in educational institutions (Thapa & Cohen, 2017, pp. 303-304). School climate has a
wide array of conceptualizations with central themes of individual-group relationships and physical surroundings,
with broad domains such as safety, teaching and learning, relationships, and environmental/structural (Cohen et al.,
2009; Van Houtte, 2005). As such, the measurement of school climate has been marked by considerable variability
and breadth as well as a wide scope of informant targets that include students, teachers, and parents (Ramsey
et al,, 2016).

Core dimensions of school climate often surround safety (clear rules and norms; relational aggression; respect
for others; supportive environments) (Capp et al., 2020; Goldstein et al., 2008); school connectedness (commitment
to social and academic goals; involvement in social and academic activities; student affective attachment to the
school community) (Garcia-Moya et al., 2019); school facilities (availability of resources and supplies; condition of
the physical setting) (Gislason, 2010); social relationships (parent involvement; respect for diversity; supportive
relationships with peers and teachers) (Bradshaw et al., 2014; Gage et al., 2014); and teaching and learning practices
(quality of instruction; social emotional learning; support for academic achievement (Gage et al., 2016). Other
proposed school climate dimensions include community, equity, institutional/academic environment, leadership,
safety, and shared beliefs, among others (Rudasill et al., 2018; Uline et al., 2010). School climate dimensions often
vary and overlap in scope (Thapa et al., 2013).

School climate has been an important focus of educational policy and practice because of its positive linkage to
multiple domains of functioning for children and adolescents. School climate is associated with improvements in
academic, mental health, and behavioral domains such as achievement, bullying and violence, depression and
suicidality, disciplinary referrals, psychosocial wellbeing, quality of life, self-esteem, school dropout, and substance
use (J. M. Aldridge & McChesney, 2018; Cornell & Huang, 2016; Maxwell et al., 2017; Zullig et al., 2018). School
climate quality has also been found to be closely related to school attendance across several studies (Brookmeyer
et al., 2006; Hendron & Kearney, 2016; Ingul et al., 2012; Van Eck et al., 2017). School climate is a particularly
salient factor for diverse student groups with respect to school attendance (Pizmony-Levy & Kosciw, 2016; Voight
et al,, 2015).

Mechanisms of action for these relationships have also been explored with respect to key school climate

domains. School safety, for example, can encompass safe transportation to school, clear behavioral rules and
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expectations and consequences, and freedom from victimization, all of which enhance school attendance and
engagement (Kingston et al., 2018). In addition, school connectedness acts as a protective factor against risky
behavior and boosts student participation in campus-based activities (Martinez et al., 2016; Weatherson et al.,
2018). The condition of school facilities also positively impacts attendance, learning, and beliefs about school
(Mizunoya et al., 2018). Supportive social relationships include bonding with prosocial and significant others at
school such as peers and teachers, which helps reduce mental health and other problems (e.g., Marraccini &
Brier, 2017). Teaching and learning practices include effective classroom behavior management, innovative
instruction, and academic support, among other processes, that enhance attendance and engagement (Mitchell
& Bradshaw, 2013).

School climate has also been a key focus of educational policy and practice due to its increasing integration as a
main concept in multitiered systems of support models to promote adaptive behavior and reduce maladaptive
behavior (Bradshaw et al., 2014). School climate improvement is an essential aspect of Tier 1, preventative
strategies that comprise Positive Behavior Intervention Supports, Response to Intervention, and integrated models
(James et al., 2018; Kearney & Graczyk, 2020; Keesey & Mittelberg, 2019). In addition, school climate has been
purportedly linked to multiple developmental contexts for children such as family, neighborhood, and community
(M. T. Wang & Degol, 2016), thus potentially enhancing the protective effects of these intervention models. School
climate impacts teacher satisfaction, retention, efficacy, and productivity as well (Berkowitz et al., 2017).

The assessment of school climate has become a burgeoning focus of study in recent years among researchers
and stakeholders in education. Such assessment is crucial for understanding child and adolescent adjustment at
school and for developing and evaluating school reform efforts (Ramelow et al., 2015). However, dozens of
instruments have been presented in the literature with little consensus regarding factor structure, format, or
dimensionality (Olsen et al., 2018). Indeed, substantial variability exists across school climate measures even with
respect to primary domains and their labels (Shukla et al., 2019). In addition, many of these measures are restrictive
and focus narrowly on few constructs and items related primarily to safety, Student-teacher relationships, and
school connectedness (Berkowitz et al., 2017). Psychometric support for these measures can also be quite limited
and is often based on limited sample sizes and age ranges (M. T. Wang & Degol, 2016). Sample size is recognized as
a key parameter due to its impact on the precision of all statistical estimates and the generalizability of findings.
Scale development in general and factor analysis are large sample size methods because sample affects precision
and replicability of the results (Kyriazos, 2018). The factor pattern developed by a large-scale factor analysis is
probably more stable than that based on a small sample size (DeVellis, 2017). Small sample size may arise some
problems to estimation convergence failure, improper solutions, inaccurate parameter estimates or model fit
statistics, among others (J. Wang & Wang, 2012). In addition, measures of school climate will be much more useful if
they turn out to be applicable in a variety of school contexts, countries, and different age ranges. Measurements
developed in one national cultural setting may not provide reliable measurements in others. Psychometric
limitations can impact generalizability across diverse school settings and student populations. A systematic and
evaluative review of extant measures would greatly assist efforts to choose one or more instruments that cover key
domains of interest for a jurisdiction as well as those that are psychometrically sound.

The purpose of the present study was to provide a comprehensive systematic and evaluative review of
school climate assessment (SCA) devices developed for a wide range of informants. Other reviews of school
climate measures have been narrower in scope, focusing for example on one type of informant (e.g., Lewno-
Dumdie et al., 2020), descriptive presentation of overall measures and not domains and their substructures (e.g.,
Lenz et al., 2020), restricted timeline (e.g., Grazia & Molinari, 2020), or older measures (e.g., Zullig et al., 2010).
Although previous reviews have helped identify core features of school climate, including measures that are
available to educational and other agencies, a thorough review of contemporary instruments that fully catalogs
and rates major domains and subdomains of school climate with respect to instrument presentation and
psychometric quality remains needed.
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The primary purpose of this systematic review was thus to address these limitations by focusing on parameters
of instrument presentation and psychometric quality and to catalog main domains and subdomains of school
climate. The secondary purpose of this review was to produce a catalog that would assist future measure
development in this area, facilitate a common domain architecture across jurisdictions and agencies, identify core
aspects of school climate for brief, standardized assessments and program evaluation purposes, and enhance quality

and confidence of measures that could be designed for specific student groups.

2 | METHOD
2.1 | Study search and selection process

This systematic literature review followed the PRISMA process for transparency (Page et al.,, 2021) and was
unregistered. The systematic search utilized 4 databases: Web of Science, Scopus, ERIC, and PsycINFO without
time limit up to February, 2021. The search strategy for all databases included “school climate questionnaire” OR
“school climate assessment” OR “school climate evaluation” OR “school climate survey” OR “school climate scale”
OR “school climate inventory.” In Web of Science and Scopus, the search was limited to fields of title, abstract, and
keywords; in PsycINFO and ERIC, the search was limited to the abstract. The search was then expanded to gray
literature via Google Scholar as well as school climate measures mentioned in bibliographies from retrieved articles.
Expansion of literature search routes (i.e., multiple databases, bibliographies, and author contacts) was designed to
mitigate publication bias. Searches were filtered by one author with respect to meeting inclusion or exclusion
criteria; consultation as needed with other authors resulted in agreement in all cases. Original documents were

reviewed if the abstract provided insufficient data to establish whether a study met inclusion criteria.

2.2 | Eligibility criteria

Basic filtering was applied via title and/or abstract to identify peer-reviewed studies citing psychometric properties of
designed school climate measures. The following inclusion criteria were considered for study selection: (a) the instrument
measured school climate (instruments that evaluate the quality and character of school life); (b) the psychometric
properties of the instrument were provided (a set of statistical indices focused on evaluating the measurement quality of
an instrument, at least validity, reliability or factor analysis); (c) every instrument included in the review has its original
version published (instruments can be the original version or subsequent validations); (d) the article was in English or
Spanish, as the authors could comprehend these languages; and (e) the article was a peer-reviewed publication (journal
article) to include papers that passed expert review criteria. Publications in other languages, those that evaluated school
climate with an instrument but without analyzing its psychometric properties, or those that were reviews of original

instruments not published were outside the scope of this review.

2.3 | Extracting data and design

Descriptive data extracted from the publications are in Tables 1 and 2. Table 1 includes descriptive data regarding
the characteristics of each instrument (author/s and country; name of the instrument; academic grade and/or group
targeted [students, parents, teachers]; number of items; response format; name of the dimension/s that comprise
the instrument; item examples). Table 2 presents data regarding the psychometric properties of the instruments
(i.e., type of factor analysis, rotation, variance, selection of items, reliability, construct validity, and factorial

invariance).
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TABLE 3 Appraisal criteria for instrument presentation and psychometric quality of school climate measures

Criterion

Instrument presentation

1. Usability

2. Sample size

3. Age groups

4., Easy-to-answer
questions

5. Number of major
domains

6. Theory

Psychometric quality

7. Reliability

8. Test-retest

9. Construct validity

Rating

(2) Provide all this information: number of items, response format, dimensions, and
their respective items' example.

(1) Provide some of this information: number of items, response format, dimensions,
and their respective items' example.

(0) Not describe this information: number of items, response format, dimensions, and
their respective items' example.

(2) Large sample size (n > 100/for each group) or very good representativeness of the
population that was intended to be sampled.

(1) Adequate sample size (n = 30-100/for each group) or good representativeness of
the population that was intended to be sampled.

(0) Small sample size (n < 30/for each group), weak representativeness of the
population that was intended to be sampled or sample size or selection not
described.

(2) Instrument completed by 4 or more different grades.
(1) Instrument completed between 3 or 2 different grades.
(0) Instrument completed by only a group or this information is not mentioned.

(2) Uniform response scale or readability tests and no negative formulations.

(1) Two different response scales are used.

(0) This information is not mentioned or more than two different response scale
are used.

(2) Three or more major domains.

(1) Two major domains.

(0) One major domain.

(2) Measure is based on a theoretical model or a scientifically based framework.
(1) Measure is based scarcely on a scientifically based framework.

(0) Measure is not based on any theoretical model or a scientifically based framework is
not mentioned.

(2) Cronbach's alpha = 0.70.

(1) Cronbach's alpha 0.70-0.60.

(0) Cronbach's alpha < 0.60.

(2) Test-retest >0.75.

(1) Test-retest 0.75-0.60.

(0) Test-retest <0.60 or not described.

(2) Analyze convergent and divergent validity.

85UB017 SUOWILLIOD BATER1D) 8|edl|dde au) Aq peusenoh a1 SapIe YO ‘8N JO Sa|nJ 10} Afiq 1 8UIIUO /8|1 UO (SUO I PUOD-pUe-SWLB) LD A8 | IMARIq 1 [BUUO//SHIIY) SUOIPUOD PUe SWS | 8U188S *[7202/T0/0T] Lo ARiqITaulju A8|IM ‘SpueleLdN aueiyo0D Aq 8e822 $11d/200T 0T/10p/ w00 A8 | 1M Ateq jBul|uo//Sdny woy papeojumoq ‘9 ‘€202 ‘208902ST



GONZALVEZ ET AL. 1813
W1 LEYJ—

TABLE 3 (Continued)

Criterion Rating

(1) Analyze only convergent or divergent validity.
(0) Not described.

10. Content validity (2) The target population considers all items in the questionnaire to be relevant and
considers the questionnaire to be complete.

(1) The target population considers items in the questionnaire to be irrelevant or
considers the questionnaire to be incomplete.

(0) No target population involvement.

11. Structural validity (2) Factor analysis (EFA and/or CFA) have been performed and factors explain at least
50% of the variance.

(1) Factor analysis (EFA and/or CFA) have been performed and explained variance
scores less than 50% or it is not mentioned.

(0) Factor analysis or explained variance not mentioned.
12. Factorial invariance (2) Factorial invariance across more than one group (e.g., age, gender, race).
(1) Factorial invariance across one group (e.g., age, gender, race).

(0) Not described.

2.4 | Instrument presentation and psychometric quality assessment

The caliber of the selected articles was evaluated based on revised appraisal criteria of school climate
instruments proposed by Ramelow et al. (2015). Appraisal criteria for instrument presentation included
age groups, easy-to-answer questions, number of major domains, theory, usability, and sample size. The age
groups criterion was not assessed for parent and teacher instruments. Appraisal criteria for psychometric
quality included reliability, test-retest, construct validity, content validity, structural validity, and factorial
invariance. A country criterion was not included because only the original versions of the instruments were
selected.

Each criterion was rated as positive (+) if results met specified author criteria; intermediate (-) if
results partly met specified author criteria; and (x) if no information was reported for a criterion. To obtain
numeric values, these ratings were coded: “+” = 2; “=” = 1; “x” = 0 (Table 3). Each included measure thus
had a total score ranging from O to 24, with higher scores indicating better instrument presentation
and psychometric quality (range for parent and teacher instruments: 0-22). This score should only be used as
a guide.

3 | RESULTS
3.1 | Included/Excluded studies
A flow chart of the study search and selection process is in Figure 1. The initial (k = 677) and secondary gray (k = 10)

literature searches generated 687 records that met initial inclusion criteria. Removal of duplicates lowered this

number to 520 and removal of articles that did not meet selection criteria lowered this number further to 59. Of
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Records identified through
database segrching Additional records
£ Wel()k(if IS(;:zlc)ance identified through other
< sources
g_: Scopus (k: 10)
E=) (k=148)
g PsycINFO
= (k=283)
ERIC
(k=144)
Records after duplicates removed
o0 (k=520)
=
: '
g Records excluded
1]
Records screened E— Do not address the issue
(k=520) (k=220)
Do not analyse psychometric
properties
(k=216)
Theoretical reviews
(k=11)
Do not use instruments to
. assess school climate
= (k=14)
) Full-text articles assessed for
2 eligibility — Records excluded
= (k=59)
Original version is in a
language other than English
or Spanish
(k=3)
Insufficient psychometric
data
k=4
It is the revision of an
= . .
S instrument to which the
= original version cannot be
E Studies included in the accessed (k= 15)
qualitative synthesis
(k=37)

FIGURE 1 PRISMA flow diagram illustrating the process of selection of studies for inclusion in the systematic
review

these, 22 were excluded for the following reasons: 15 analyzed psychometric properties of an instrument to which
the original version cannot be accessed; 3 analyzed the psychometric properties of an instrument to which the
original version is in a language other than English or Spanish; 4 not reported sufficient psychometric data to be
included. This left 37 articles to be included in the qualitative synthesis because only original versions of the

instruments were selected.

3.2 | School climate measures

Descriptive characteristics of the 37 selected school climate measures are in Table 1. Of these, 30 were published

since 2011. Of the 37 studies, 10 are subsequent validations that have been done in other samples. All were self-
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report measures with fixed closed questions except the Multicultural School Climate Inventory (MSCI, Marx &
Byrnes, 2012) with 22 items and an open question. Most instruments were validated with samples from the US
(k = 30; 81.1%); others included investigations in Australia (k = 3; 8.1%), Spain (k = 3; 8.1%), Turkey (k = 2; 5.4%) and
other countries (each k = 1; Brazil, Chile, Japan, Netherlands, Oman, Pakistan, Portugal, Romania, and Thailand).

Selected school climate measures were developed primarily for students (k = 28; 75.7%) but also teachers (k = 8;
21.6%) and parents (k = 1; 2.7%). Instruments included participants from elementary to high school, teachers, school
principals, and parents or guardians. Most instruments (k=30; 81.1%) utilized a Likert-type response format.
However, the Georgia Brief School Climate Inventory (GaBSCl, Rifenbark et al., 2020; White et al., 2014) combined
a Likert-type response format with a dichotomous (yes or no) rating system, the Authoritative School Climate
Survey Teacher version (ASCS-T, F. L. Huang et al., 2015) combined a Likert-type response format with frequency
items (No = 0; Many times = 3), and the My Class Inventory-Short Form (MCI-SF, Fraser, 1982; Sink & Spencer,
2005) reported only a dichotomous (yes or no) rating system. The number of items ranged from 9 to 85.

A summary of the psychometric properties of the selected school climate measures is in Table 2. Most studies
provided data on internal consistency and applied factor analysis. The index used most to assess internal
consistency was Cronbach's alpha (range: 0.42-0.97) and the most common factor analytic strategy was a
combination of exploratory and confirmatory factor analysis (EFA; CFA). Of the 27 instruments, 15 (40.5%)
analyzed convergent and/or divergent validity and 15 verified its factorial invariance.

A description of the domains evaluated by the school climate measures according to Cohen's et al. model
(2009) is in Table 4. The four domains of this model (safety, teaching and learning, relationships, and environment)
are represented among different measures but only three instruments included all four domains (School Climate and
Academic Mindset Inventory [SCAMI], Kearney et al., 2020; School Climate Measure [SCM], Zullig et al., 2010,
2015; School Climate Scale [SCS], Sudla et al., 2020). The most common domains were safety and relationships;
Teaching and learning was the next most common domain and environment was the least common domain. Three
instruments contained a one-dimensional structure (Georgia Brief School Climate Inventory [GaBSClI], Rifenbark
et al., 2020; White et al., 2014; SCA scale, Sun & Royal, 2017; Japan School Climate Inventory [JaSC], Nishimura
et al., 2020); the mean number of domains per instrument was 4.1. A leadership category was present most often in
teacher-based measures. Common domains and subdomain structures for the 37 measures are in Figure 2.

3.3 | Instrument presentation and psychometric quality

The synthesis of results per questionnaire and their accompanying level of quality evidence based on
instrument presentation and psychometric quality is in Table 5. With respect to instrument presentation,
12 student instruments, five teacher instruments, and the parent instrument met the highest score for all items.
With respect to psychometric properties, no instrument met the highest score for all items. Only two studies
obtained the highest score for the test-retest criterion, the SC Scale (Anwar & Anis-ul-Haque, 2014) and the
ASCS-T (F. L. Huang & Cornell, 2016), a statistical index that was not analyzed in most studies. Structural validity
was tested primarily via factor analysis (EFA and/or CFA) and variance scores ranged from 22 to 79 although in
most cases is not mentioned. Only six instruments met the highest score for this criterion of which two were
original versions (What's Happening in This School? [WHITS; J. Aldridge & Ala'l, 2013] and Students' Perception
of the School Climate [PACE; Escalante, Palacios, et al., 2020]) and the rest were revised versions (My Class
Inventory-Short Form [MCI-SF, Sink & Spencer, 2005]; School Climate and School ldentification Measure-
Student [SCASIM-St, Galvez-Nieto et al., 2020]; Students' Perception of the School Climate [PACE-33, Escalante,
Goni, et al., 2020]; and Inventory of School Climate-Student [ISC-S, Acun- Kapikiran & Kapikiran, 2011]).

With respect to both instrument presentation and psychometric quality, the most highly rated student
instruments were the Delaware School Climate Survey-Student (DSCS-S, Bear et al., 2011) and its later Brazilian
version (Bear et al., 2016), the SCASIM-St (Lee et al., 2017), and the WHITS (J. Aldridge & Ala'l, 2013). The most
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FIGURE 2 School climate domains and subdomains

highly rated teacher instruments were the ASCS-T (Huang & Cornell, 2016), which is a later psychometric review of
the ASCS-T (F. L. Huang et al., 2015) whose original version scored 9 of 22 whereas the revised version scored 16
of 22, the Delaware School Climate Survey Teacher/Staff (DSCS-T/S, Bear et al., 2014) and the School Climate
Questionnaire for Secondary and High School Teachers (SCQ-SHST, Quijada et al., 2020), scoring both also 16 of
22. The quality of only one parent instrument was evaluated, the Delaware School Climate Survey-Home (DSCS-H,
Bear et al., 2015), scoring 18 of 22.

4 | DISCUSSION

School climate is indeed a multidimensional construct but little consensus has emerged as to what dimensions
should comprise the construct. The present systematic review revealed that four main domains are generally
represented among extant school climate measures: relationships, environment, safety/discipline, and academic
(Cohen et al.,, 2009). Each main domain also contains key subdomains, and this architecture could serve as a
touchstone for conceptualizing school climate and refining assessment devices for this construct. The domain/
subdomain architecture could also serve to guide school reform efforts across jurisdictions to enhance
comparability, fidelity, research endeavors, and outcome measurements.

A first main domain, relationships, was marked by subdomains that included social relationships, school
connectedness, leadership, and culture. Social relationships involved those most central to student well-being,
including student relationships with peers and teachers and parent-teacher relationships. Social relationships with
respect to school, including parent involvement, form a key cornerstone of belongingness, which in turn boosts
school achievement (Ahmadi et al., 2020). Social relationships and sense of belonging may be particularly important
for diverse, immigrant, and nonbinary students (Budge et al., 2020; Jiang & Liang, 2021). Key mechanisms in this
regard include reduced loneliness and depressive and other symptoms, enhanced social support and skills, and
improved life satisfaction and academic competence (Arslan, 2021). These collective constructs also fit well with
contemporary systems views of school climate that emphasize affective and cognitive perceptions regarding social
interactions and relationships among students, teachers, administrators, and school staff within a school (Rudasill
et al,, 2018).

School connectedness can overlap with social relationships but also includes student commitment and

investment with respect to school performance (Monahan et al., 2010). As such, school connectedness relates

85UB017 SUOWILLIOD BATER1D) 8|edl|dde au) Aq peusenoh a1 SapIe YO ‘8N JO Sa|nJ 10} Afiq 1 8UIIUO /8|1 UO (SUO I PUOD-pUe-SWLB) LD A8 | IMARIq 1 [BUUO//SHIIY) SUOIPUOD PUe SWS | 8U188S *[7202/T0/0T] Lo ARiqITaulju A8|IM ‘SpueleLdN aueiyo0D Aq 8e822 $11d/200T 0T/10p/ w00 A8 | 1M Ateq jBul|uo//Sdny woy papeojumoq ‘9 ‘€202 ‘208902ST



15206807, 2023, 6, Downloaded from https://onlinelibrary.wiley.com/doi/10.1002/pits.22838 by Cochrane Netherlands, Wiley Online Library on [10/01/2024]. See the Terms and Conditions (https://onlinelibrary.wiley.com/terms-and-conditions) on Wiley Online Library for rules of use; OA articles are governed by the applicable Creative Commons License

2
m
N
5]
2
<
N
z
o
U}
A X - X - X + + X X + + + 125g9e9
(9702) 1B 3
Jesg S-s0sd
6T + - - - X + + + + + + + ueljizelg
(0z02) ‘e 1
O[Yysod
S-§0sd
T X - X X X + + + + + + - asan3njiod
(TT02) "I 32 Je2g
(014 + - + - X + + + + + + + $-$0sd
(oT0?) Heldjewa)
9T + - X X X + + + + - + + JSSINS
(6002) npUD
pue epeiod0)
1 X _ + - X + + X + + + N V22SD
(€102) 18IV
pue a3puply °f
8T X + + X X + + + + + + + S1IHM Ssiuspnis
>~
w wng  9duereAul Aupiien  Aupijea AplleA 31s9304-1s9]  Ajjiqeldy Alosy) suonssnb  suiewop sdnou3 azis Ajjqesn juswinaysu|
— eli0)oe4  [ednjonilS  JUSU0D)  1dONIISU0D) JoMsue  JaquinN a3y o|dwes
| |
- -0)-Ase3
W sol3sLI9)oeIBYD J143BWOYIASH solsLI9)oeIRYD UOIjeUasald |ewo

S24Nseawl d3ewl|d |0oyds JO 2402s Ajjenb [[elsA0 6 314V L

1822



15206807, 2023, 6, Downloaded from https://onlinelibrary.wiley.com/doi/10.1002/pits.22838 by Cochrane Netherlands, Wiley Online Library on [10/01/2024]. See the Terms and Conditions (https://onlinelibrary.wiley.com/terms-and-conditions) on Wiley Online Library for rules of use; OA articles are governed by the applicable Creative Commons License

1823

(senunuo))

9T X - X - X + + + + + + + 1223S

(0z02) 'le 1o
eJnwiysiN

L1 + - X + X + + + X + ¥ + J5er

WILEY

(Ss002)
AjdmaN
pue Jaisoyag

€T X - X - X X + + - + + + Asning DS
(0coz)
Z3A|RZUOD)

pue ‘uiJewues
pue ‘Asuieay|

v + _ X X X - + X + + + + INVDS
(¥102) 1B 1

plouoy

7T X - X X X - + + + + + + SOSVY

(9702) |e 10 98e9

97 X - + X X - + + + + + + NS-SOSIN
(0z02) 'le 1

JHequajiy

cT + - X X X + + X X + + + 1Dsg9e9

(#702) e 19 3UYM

wng  aduepeAul Alplien  Ajipijea Aypilen 31s9394-1s9] Ajjiqel@y AJosy) suonsanb  suiewop sdnoss azis Aujqesn juswinasu|
|enio}oe4  |e4n1ONJ)S  JUSIUOD  1DNIISUOD) JaMsue  JaquinN a8y s|dwes
-0}-Ase3
sol3sli9joeIeyD J143BWOYdIASq solsLI)oeIRYD UoKjeuasald |ewo4

(penupuoDd) § 3149VL

GONZALVEZ ET AL.



15206807, 2023, 6, Downloaded from https://onlinelibrary.wiley.com/doi/10.1002/pits.22838 by Cochrane Netherlands, Wiley Online Library on [10/01/2024]. See the Terms and Conditions (https://onlinelibrary.wiley.com/terms-and-conditions) on Wiley Online Library for rules of use; OA articles are governed by the applicable Creative Commons License

2
i
m (0z0z) ! 32
=z O312IN-Z3AED
N
g 91 X + X - X + + + + + + - 1S-NISVDS
U}
(£7072) "6 30 997
6T + - X - - + + + + + + + 1S-WISVOS
(S007) 422uads
pue juls
7T X + X X X - + + + - + + 4S-1DIN
(z86T) 4osei
11 X X X X X + + + + X + - 4S-1DIN
(ST02) 'le 1@ 8Nz
9T + - X X X - + + + + + + DS
(0T02) 'Ie 39 BUInZ
LT X - + X X + + + + + + + DS
(0zoz) 'le 1@
9SNOYaHyM
qT + - X X X X + + + + + + SOS
(cTOT) SaulAg
pue xJel
ird” X - X X X + + + + - + + IDSIN
(£T02) 'le 12 pleg
W..n_ wng aduelieAul Aupilen  Aupijea Aypilen 31s9394-1s9] Ajjiqel@y AJosy) suonsanb  suiewop sdnoss azis Ajjigesn jJuswnulsu|
| |eli03oe4  |BUN}ONJIS  JUSUOD  IDNJISU0D) Jamsue JaquinN a8y a|dwesg
- -0}-Ase3
W S213s1i9)12e1eYd J14}2WOYIASH sol3siI9ldeIRYD UoNeIudsaId [ewo4

(penupuoDd) § 3149VL

1824



15206807, 2023, 6, Downloaded from https://onlinelibrary.wiley.com/doi/10.1002/pits.22838 by Cochrane Netherlands, Wiley Online Library on [10/01/2024]. See the Terms and Conditions (https://onlinelibrary.wiley.com/terms-and-conditions) on Wiley Online Library for rules of use; OA articles are governed by the applicable Creative Commons License

1825

(ssnunuo))

(TT02)
ueanjidey|

pue
ueanyjidey|-unay

WILEY

s x + + + X x + - + - + - $-0s

(€002) ‘e 32 pueig

91 + - X + - - + - + X + + S-Sl
(6102) ‘IB 1®

uosuyo[ woUjspur]

€l X X X X X + + + + - + + €SAn
(¥102) ‘I8 3

meyspeig

9T + - X X X - + + + + + + €SAN
(0z02) 'le 1@

‘luo9) ‘ajueledsy

LT - + X X X + + + + + + + £€-30Vvd
(0zoz) 'l 1@
‘soldeled

‘ajueledsy

91 + + X X X - + + + + + - 30vd

wng  aduepeAul Alplien  Ajipijea Aypilen 31s9394-1s9] Ajjiqel@y AJosy) suonsanb  suiewop sdnoss azis Aujqesn juswinasu|

|enio}oe4  |e4n1ONJ)S  JUSIUOD  1DNIISUOD) JaMsue  JaquinN a8y s|dwes
-0}-Ase3
sol3sli9joeIeyD J143BWOYdIASq solsLI)oeIRYD UoKjeuasald |ewo4

(penupuoDd) § 3149VL

GONZALVEZ ET AL.



15206807, 2023, 6, Downloaded from https://onlinelibrary.wiley.com/doi/10.1002/pits.22838 by Cochrane Netherlands, Wiley Online Library on [10/01/2024]. See the Terms and Conditions (https://onlinelibrary.wiley.com/terms-and-conditions) on Wiley Online Library for rules of use; OA articles are governed by the applicable Creative Commons License

2
i
N
w
>
N
Z 9T X - + - X + + + + - + + 1SHS-DDS
U} (0coz)
Apyeln-le
Amepuay ‘4
pue wews3
ST X - + X X + + + + - + + SOSI
(¥702)
anbeH-|n-siuy
Q Jemuy
T X - + + + X + X + - + - 91835 OS
(£102) |eAoy
pue ung
8 X - X X X + - + X - X + VoS
(9102) I13UI0D
pue SuenH 7 ‘4
91 X - X - + + + + + - + + 1-SOSV
(5T02) 1B 3
SuenH 7 4
6 X - X X X X + X + — + + 1-SOSV
(¥T02) '|e 33 Jeag
9T + - X - X + + + + - + + S/1-S0SA sdaydes|
W..n_ wng aduelieAul Aupilen  Aupijea Aypilen 31s9394-1s9] Ajjiqel@y AJosy) suonsanb  suiewop sdnoss azis Ajjigesn jJuswnulsu|
| |eli03oe4  |BUN}ONJIS  JUSUOD  IDNJISU0D) Jamsue JaquinN a8y a|dwesg
- -0}-Ase3
W S213s1i9)12e1eYd J14}2WOYIASH sol3siI9ldeIRYD UoNeIudsaId [ewo4

(penupuoDd) § 3149VL

1826



15206807, 2023, 6, Downloaded from https://onlinelibrary.wiley.com/doi/10.1002/pits.22838 by Cochrane Netherlands, Wiley Online Library on [10/01/2024]. See the Terms and Conditions (https://onlinelibrary.wiley.com/terms-and-conditions) on Wiley Online Library for rules of use; OA articles are governed by the applicable Creative Commons License

1827

WILEY

¢100yds siy] ul SujuaddeH sJeUYAA ‘S1IHM 93wl |e1d0s ,s|ooyds 3ulnses|s| Jo) 9|eds ‘DSSIAS ‘AJojusAu| a1ewl)D

woolsse|) uopzednp3 |eads DD3S {s1aydea | |ooyds ySiH pue Alepuodag Joj 241euuoi3sand) ajewl|d |0oYds ‘1 SHS-DDS 24nsean aewl|d [00YdS ‘IADS JUapNIS-a4nNSealn UoIjedlijuap|
|00Y2S pue s1ewi|) [00YdS IS-NISVYDS ‘AIOJUSAU| J9SPUIIA JIWSPEdY PUE 9)ewWl|D [00YIS ‘[NVIS USWSSISSY 91ewl|D [00YdS YIS ‘ASAING a1ewl|) [00YdS ‘ASAINS DS 9]edS
9JewW||D [00YDS ‘9|BIS DS ‘JUBWISSISSY 03 PAIIUUO0D 3wl |00YdS 404 dJIBUUOIISINY ‘YIISD 91WI|D [00YIS 3y} JO uoindadiad ,S3uapnis ‘JIVd ‘UOISISA JuapniS-AaAIng ajewi|d
100YdS UIPUIIAl ‘AS-SDSIA {A10JUDAU| 33BWID |00YIS [BINYNIIINIA ‘|DSIN ‘W04 JoYS-A10JudAU| sSe|D AN ‘4S-IDIN ‘AJ0JUBAU| 1BWI|D [00YdS ueder ‘DSer Juapnis-alewl)d [00YdS
JO AI0JUdAU| ‘G-DG| 3]BIS 33wl |00YIS SAISN|DIU| ‘SDS| ‘AJOJUSAU| 33w |00YIS Jalig 131099 ‘|DSgeD J4e15/4aydea] ASAING a1ewl|D |00YdS aleme|dq ‘S/1-SDSA ‘Juspnis-AsAing
ajewl|D [00Yds atemeldd ‘S-S DWOH-ASAING ajewl|D [00Yds atemeldd ‘H-S$JSA (S-SDSA Ueljizeig) JuapniS-AaAing ajewl|D [00YdS aieme|dd aY3 JO UOISIaA ueljizelg ‘S-$DSA
ueljizelg ‘UOISI9A J9YJea | ASAING 33ewl|D [00YDS SAIIRILOYINY ‘| -SDSY ‘ASAINS S1BWI|D |00YIS SAIBILIOYINY ‘SIS SUOIBIAIGAY "0 = (X, ‘T = o=, ‘T = «+, :POPOD 319M s3unjey :210N

(STOZ) "B 32 Jeag
ST + = + = X + & + + - + + H-SOsa  sjusted

(0202) 'Ie 32 '|pnS

€1 X - X - X - + + + - + + SOS
(0zoz) 'le 1@
epelinp
wng  aduepeAul Alplien  Ajipijea Aypilen 31s9394-1s9] Ajjiqel@y AJosy) suonsanb  suiewop sdnoss azis Aujqesn juswinasu|
|enio}oe4  |e4n1ONJ)S  JUSIUOD  1DNIISUOD) JaMsue  JaquinN a8y s|dwes
-0}-Ase3
sol3sli9joeIeyD J143BWOYdIASq solsLI)oeIRYD UoKjeuasald |ewo4

GONZALVEZ et AL

(penupuoDd) § 3149VL




1828 GONZALVEZ T AL
—LWI LEY

closely to school achievement and serves as a buffer against mental health problems and friction with others
(Lohmeier & Lee, 2011). Key mechanisms in

this regard may include less victimization and association with deviant peers as well as greater health
promotion practices (Li et al., 2013; Rowe & Stewart, 2011). School connectedness is thus a key element of many
school climate improvement programs, particularly for students of color and those with disabilities (Daly et al.,
2010; Hebron, 2018).

Leadership and culture were the other subdomains of relationships. Transformative leadership and school
climate have been linked because of the former's effect on organizational improvement, effectiveness, and overall
culture (McCarley et al., 2016). In addition, shared leadership, or strong decision-making partnerships within a
school, usually means increased commitment to systemic change, fidelity to implemented procedures, and
consistency with respect to school climate initiatives (Hughes & Pickeral, 2013). Culture in this context can refer to
various constructs such as respect for diversity, school values and customs, student and teacher perceptions of
climate, and philosophies with respect to instruction, discipline, and other key elements of a school (Lindahl, 2011).
Important mechanisms in this regard may include enhanced student well-being and satisfaction as well as teacher
support and respect for students (Dernowska, 2017).

A second main domain, environment, was marked by subdomains that included school facilities, physical
comfort, and cleanliness. School infrastructure and its condition relate closely to student physical activity and
academic performance as well as occupant respiratory and other forms of health (Haug et al., 2010). This can
include the thermal and lighting quality of the school environment, overall maintenance and safety of the physical
facilities, and proximity to positive (e.g., trees, vegetation) or negative (e.g., noise, odors) ambient factors
(Magzamen et al., 2017). School environment may also include educational infrastructure such as upkeep of
technological and other resources for learning, school designs and layouts, classroom size, acoustical controls, and
overall presentation (Kutsyuruba et al., 2015).

A third main domain, safety/discipline, was marked by subdomains that included school safety, bullying and
aggression, fairness of rules, disciplinary harshness, and general drug use. School safety has been linked to overall
climate and student academic performance and school attendance across many studies and often subsumes
reduced bullying and aggression (e.g., Bacon & Kearney, 2020; Marraccini et al., 2020). Fairness of rules and
disciplinary harshness refer to the general consistency of responses to student misbehavior and greatly impact
student attitudes toward school (F. Huang & Anyon, 2020). Major school climate improvement initiatives thus focus
in part on clear behavioral rules and expectations, fair and consistent policies and consequences for misbehavior,
and reduced exclusionary discipline and racial disparities with respect to discipline (Heilbrun et al., 2018). In
addition, positive climate is often a protective factor against general drug use within a school, though more so for
middle than high school grades (Daily et al., 2020).

A fourth main domain, academic, was marked by subdomains that included academic outcomes, equality of
opportunity, engagement, and cohesiveness/competitiveness. These subdomains intersect with one another in
various ways. As mentioned, school climate is closely related to student academic outcomes and engagement. At a
more granular level, these relationships may be partly explained by equality of opportunity, which refers to
egalitarian practices with respect to student expression and participation in school endeavors and resources, as well
as cohesiveness/competitiveness, which refers to mutual responsibility, communication, care, and problem-solving (or
lack thereof) with respect to school endeavors and resources (Barksdale et al., 2021). Group cohesiveness at school
may be particularly important for science-based activities as well as for developing broader conceptualizations and
real-world solutions for complex issues (Koul, 2019).

Efforts to identify these key domains and subdomains across the reviewed instruments can assist future
measure development and school climate research in several ways. First, these efforts may assist a more consensus-
based approach across jurisdictions, educational agencies, and researchers toward the development of a common
domain architecture to facilitate comparable and parallel endeavors to measure and improve school climate and
related constructs (Kearney, 2021).
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Second, these efforts may assist in the identification of core features of school climate that most impact
student attendance, academic performance, and behavior (Bottiani et al., 2020). This could lead to a brief and
standardized assessment of school climate for multiple informants. Third, these efforts may assist in program
evaluation as a key metric for outcome purposes (Charlton et al., 2021). Finally, these efforts can be used to
facilitate psychometric quality and confidence in whatever future measures are chosen to assess school climate,
especially for measures designed specifically for diverse student groups (Blitz et al., 2020). The present systematic
review provided a wide-ranging and critical structure to catalog and evaluate extant measures for these purposes.

Acceptable internal consistency and test-retest reliability were obtained with values equal or higher to 0.70
(George & Mallery, 2003) for most of the reviewed measures except for a pair of instruments whose reliability did
not reach 0.70 (DeRosier & Newcity, 2005; Whitehouse et al., 2020). Cronbach's alpha was the most popular
measure of reliability reported but can be affected by number of items, number of response alternatives, and
proportion of test variance (Dominguez-Lara & Merino-Soto, 2015; Watkins, 2017). Researchers are thus
encouraged to apply practical alternatives such as coefficient omega that works with factorial loads, makes
calculations more stable, and reflects the true level of reliability (Dunn et al., 2014; Peters, 2014; Trizano-Hermosilla
& Alvarado, 2016). In addition, few studies examined the temporal stability of the instruments and, among those
that did, intervals of a 1-2 weeks, a month or more were utilized.

With respect to factor analysis, most studies used EFA and CFA consecutively with the same sample, which can
be problematic because CFA often validates the solution resulting from EFA in the same group (Pérez-Gil et al.,
2000). Ten of the 37 studies are validations of original versions and in most studies (7 of 10) they apply directly
CFA. Factorial analyses show that some of these studies replicate the hypothesized factor solution according to the
original version (Galvez-Nieto et al., 2020; Rifenbark et al., 2020), others also replicate the factorial structure but
changing or reducing the number of items (Coelho et al., 2020; Lindstrom Johnson et al., 2019; Sink & Spencer,
2005). The rest of the reviews reveal a similar but different factorial structure according to the original version
(Acun- Kapikiran & Kapikiran, 2011; Bear et al., 2016; Escalante, Palacios, et al., 2020; F. L. Huang & Cornell, 2016;
Zullig et al., 2015). One of the purposes of some of these reviews is to offer shorter and simple instruments that
avoid fatigue in their completion and are logistically simple to administer and score. Some of these studies
reexamined the validity of the instruments in new samples more diverse, with different age ranges and from other
countries. Further exploration of the scales' psychometric properties by subsequent comparative studies is
recommended.

Only 15 of the 37 studies reviewed provided data on factor invariance to determine whether the instrument
maintains psychometric properties between groups. Of those 15, four studies are validations of previously validated
original versions. Three of these studies in their original versions did not include analyzes of invariance, so their
subsequent validations expand the informative data on psychometric validity (Bear et al., 2016; Escalante, Palacios,
et al., 2020; Rifenbark et al., 2020; Zullig et al., 2015). New studies are needed to examine factorial invariance of
these instruments with samples from different ethnic groups, checking if the instrument is invariant for the different
groups such as gender or age. In addition, most studies utilized orthogonal or oblique rotation. Advantages apply to
both methods but researchers should consider the goal of analysis. According to Kieffer (1998), if the goal of the
analysis is to generate results that best fit the data, then oblique rotation is a logical choice. Conversely, if
replicability of the factor analytic results is the primary goal of the analysis, then an orthogonal rotation might be
preferable because results from this rotation tend to be more parsimonious.

Limitations of the present study should be noted. First, the interrater reliability of the study screening and
coding process was not calculated because not all articles were reviewed by all of the authors. The selection
process may have been more precise with multiple initial reviewers. Second, no review was made of preprint
servers. Third, although a wide range of publications were reviewed, publication bias remains a concern given
potential preferences for significant over null findings and greater difficulty to publish qualitative research. Finally,
other methods to assess school climate were not reviewed. Methods such as direct observation or focus group
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interviews, for example, may produce more nuanced domains and substructures than the ones identified here via

questionnaires.

4.1 | Future directions

Many of the studies conducted to evaluate the measures reviewed here were cross-sectional in nature and future
research on school climate instruments should emphasize more longitudinal analyses. School climate has been
shown to be an important mediator and predictor with respect to key social and academic variables in middle and
high school, including bullying, disengagement, attendance, and dropout (e.g., Acosta et al., 2019). In addition,
school climate has been investigated along multiple trajectories in secondary grades; such trajectories often
fluctuate across genders, racial groups, and class sizes, for example (Coelho et al., 2020). School climate has also
been examined longitudinally with respect to changes in student mental health, academic performance, and ethnic-
racial identity (Camacho et al., 2018; Daily et al., 2020; Laszlé et al.,, 2019). As such, examining school climate
measures longitudinally in psychometric analyses would seem to be imperative, including analyses beginning earlier
in elementary school grades.

Many of the instruments reviewed in the present study also tended to be fairly restrictive in scope and did not
necessarily reflect the true multidimensional nature of school climate. Several researchers have commented on the
need to examine multiple facets of school climate, especially those related to individual-group relationships and
physical surroundings (Van Houtte, 2005). In addition, many variables linked to school climate are equally
multifaceted and thus require multilevel analysis (Coelho et al., 2020). School climate also links to many different
ecological systems in a student's life such as parent-teacher relationships, peer interactions that flow inside and
outside of school, and safety concerns not only within a school building but also in ancillary areas such as routes to
school, campuses, and playgrounds (Rudasill et al., 2018). A renewed focus as well on school-family-community
partnerships to address complex problems such as school absenteeism also means that climate measures will need
to be sophisticated, wide-ranging, and adaptable to multiple informants (Bryan & Henry, 2012).

Finally, future school climate measures will need to emphasize cost-effectiveness to be utilized by educational
agencies with limited resources. This includes a simultaneous analysis of student contextual learning and other
factors that can be integrated within a school climate measure. Bacon and Kearney (2020), for example, found that
academic mindset and school climate items interacted to predict key outcomes such as absenteeism severity levels.
Such analysis allows for a more in-depth investigation of nuanced reciprocal effects (e.g., failure to submit
homework assignments vis-a-vis safety concerns) that permit more targeted use of intervention resources. Such in-
depth investigation would also allow for microanalysis and comparison among specific schools, grades, student

groups, and classrooms (Cipriano et al., 2019).
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