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Abstract

Purpose – High levels of collective teacher efficacy (CTE) within a school is known to be associated with
improved student learning. CTE is a marker of the level of shared efficacy among teachers within a school.
Knowledge of the levels of CTEwithin a school does not, though, support its development. To properly support
school leaders in nurturing CTE, knowledge of the status of the enabling conditions for CTE within their
schools is necessary to identify areas of strength and opportunities for improvement. Armed with such
knowledge, school leaders can then begin the journey of cultivating CTE within their schools.
Design/methodology/approach – Drawing upon previous research, contextual predictors of collective
efficacywere identified and a questionnaire was created. Confirmatory factor analysis was used to evaluate the
proposed factor structure. Necessary revisionswere completed and in phase 2 of the field test, a new instrument
was validated using factor analysis.
Findings – The preliminary validation of the Enabling Conditions for Collective Efficacy Scale (EC-CTES) is
presented in this paper. This study provides evidence in support of a factor model with five related first-order
factors that describe the enabling conditions for CTE, which include: Empowered Teachers, Embedded
Reflective Practices, Cohesive Teacher Knowledge, Goal Consensus, and Supportive Leadership. A conceptual
framework for “Leading Collective Teacher Efficacy” is provided.
Research limitations/implications – The identification and measurement of the malleable, contextual
factors that contribute to the formation of CTE has been lacking in previous research.While most of the previous
research focused on the remote sources of CTE, very few studies have examined the proximate sources.
Correlations between some factors were high, in particular Empowered Teachers and Supportive Leadership.
Although there is evidence these factors canbe seenasmakingunique contributions, futureworkwill focus on the
inclusion of additional items to more clearly make the distinction between the factors. In addition, there were
limitations based on the sample in this studyand future researchshould focus onabroader sample ofparticipants.
Practical implications –While there are currently several CTE scales widely used in research, contextual
factors that serve to enhance CTE in schools have not been captured in existing instruments. The identification
of the contextual antecedents of CTE will be useful to system and school leaders because this information can
be used to help inform their leadership practice as they work to help instill a greater sense of collective efficacy
among the teaching faculty in their schools.
Social implications – CTE is of great interest to system and school leaders because it predicts teachers’
willingness to invest the time and energy required to attain educational goals and results in greater effort. The
productive behavior on the part of the adults in schools characterized by high levels of CTE leads to improved
student outcomes.
Originality/value – This study detailed the design and validation of a teacher perception survey to capture
information related to the dimensions associated with the enabling conditions of CTE.
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Evidencing the enabling conditions for collective teacher efficacy
Introduction
There has been an increased interest in collective teacher efficacy (CTE) since its emergence
as a factor that highly influences student achievement. CTE refers to “the perceptions of
teachers in a school that the faculty as a whole can execute the courses of action necessary to
have positive effects on students” (Goddard, 2001, p. 467). This definition highlights the
importance of valuing teamwork and collaboration and the belief in collective responsibility,
which requires an investment in professional capital. Hargreaves and Fullan (2012) noted that
“if you want to accelerate learning in any endeavor, you concentrate on the group” (p. 89).

Research shows that when teachers share the belief that through their collective actions
they can positively influence student outcomes, student achievement increases (Bandura,
1993; Eells, 2011; Goddard et al., 2015; Ramos et al., 2014; Sandoval et al., 2011). Bandura (1993)
was the first to generate interest in this area by demonstrating that the effect of perceived
CTE on student achievement was stronger than the link between socioeconomic status and
student achievement. Consistent findings have been reported in a number of other studies
since (Goddard et al., 2015; Ramos et al., 2014; Sandoval et al., 2011). In 2011, Eells conducted
the firstmeta-analysis, synthesizing 26 available and relevant studies, in order to quantify the
correlation between CTE and student achievement. Eells (2011) concluded that CTE “was
strongly and positively associated with student achievement across subject areas, when
using varied instruments, and in multiple locations” (p. 110).

The significant influence CTE has on student achievement results from the productive
behaviors on the part of the adults in schools that are characterized by high levels of collective
efficacy. Bandura (2000) noted “the higher the perceived collective efficacy, the higher the
groups’ motivational investments in their undertakings, the stronger their staying power in
the face of impediments and setbacks, and the greater their performance accomplishments”
(p. 78). CTE is of interest to school improvement researchers because it predicts a willingness
to invest the time and energy required to attain educational goals and results in greater effort.
“The expectations for attainment set by perceived collective efficacy influence the diligence
and tenacity with which teachers approach their work” (Goddard et al., 2004a, b, p. 420). Hoy
et al.(2002) noted that “strong collective efficacy leads teachers to be more persistent in their
teaching efforts, set high and reasonable goals, and overcome temporary setbacks and
failures” (p. 90). This productive behavior on the part of the adults in the building leads to
improved student outcomes. A number of impactful consequences associated with CTE and
known to promote student achievement are outlined in Table I.

Sources of collective teacher efficacy
Bandura (1977, 1998) noted that collective efficacy is formed based on information cognitively
processed from four sources of past experiences. These include mastery experiences, which
are realized through repeated success. Mastery experiences are especially influential since
they are based on direct evidence of one’s own capabilities (Bandura, 1977). Mastery
experiences become evident when teachers realize evidence of impact on student outcomes.
Vicarious experiences are the second most influential source because when teams see others
succeed, they “persuade themselves that if others can do it, they should be able to achieve at
least some improvement in performance” (p. 197). The third source is what Bandura (1977)
referred to as “verbal persuasion” and noted that teams can be “led through suggestion into
believing they can cope successfully with what has overwhelmed them in the past” (p. 198).
Finally, affective states also impact how teams cope. Teams are more likely to expect success
when they have not experienced elevated levels of anxiety in the past.

Goddard et al. (2004a, b) expanded Bandura’s (1977) conceptual model explaining the
formation of perceived collective efficacy in schools and further highlighted the pivotal role of

JPCC



cognition in the interpretation of the four sources of efficacy. The authors noted that
perceptions of efficacy for “collective pursuits arise from cognitive and metacognitive
processing of the sources of efficacy belief-shaping information” (p. 6). Their theoretical
model further explained that the four sources are cognitively processed in relation to (1)
analysis of the teaching task and (2) assessment of teaching competence. Together, Bandura’s
(1977) and Goddard et al.’s (2004a, b) models explain how perceptions of a group’s capabilities
are cognitively formed, but both relegate contextual variables within schools as secondary
considerations. Two studies, one by Ross et al. (2004) and another by Adams and Forsyth
(2006), demonstrated the theoretical relevance of contextual factors as additional and
significant efficacy-shaping sources.

Ross et al. (2004) examined the antecedents of CTE and determined that school processes
had a stronger influence than prior achievement (a proxy used for mastery experiences) on
the collective efficacy of teachers in elementary schools. The researchers noted that school
processes that contributed to a cohesive, supportive environment were likely to contribute to
each of the four sources of efficacy information. For example, they noted that social
interactions (among teachers and with administrators) influence whether teachers interpret
prior achievement scores as evidence of mastery experiences. In relation to vicarious
experiences, the researchers noted that a “heightened interaction among teachers provides
opportunities to observe the contribution of the collective to individual success” thus,
“increasing perceptions of their individual and collective success and expectations for the
future” (p. 167). When considering affective states, the researchers also noted that, “social
processes that generate peer support are likely to reduce the effects of negative emotions on
collective teacher efficacy beliefs” (p. 167).

Adams and Forsyth (2006) also demonstrated that contextual variables “add power to
explanations of collective teacher efficacy” (p. 625) over and above the effects of the four

Study Positive consequences attributed to collective teacher efficacy

Boberg and Bourgeois
(2016)

Educators promote higher levels of student emotional engagement

Caprara et al. (2003)
Klassen (2010)
Viel-Ruma et al. (2010)
Ware and Kitsantas
(2007)

Teachers express greater job satisfaction, experience less stress, and have greater
commitment to the teaching profession

Chong et al. (2010) Teachers hold higher expectations and greater academic press
Ciani et al. (2008) Teachers design more mastery experiences for students and have less

predominant performance goal orientations
Derrington and Angelle
(2013)

There is a greater extent of teacher leadership

Gibbs and Powell (2011) Exclusion is less widely used as a sanction for problem behavior
Goddard and Goddard
(2001)

Teachers have higher individual teacher efficacy

Kirby and DiPaola
(2011)
Lyons et al. (2016)
Wilcox et al. (2014)

Teachers engage parents and communities and make a concentrated effort to
involve parents in authentic ways

Lee et al. (2011) Teachers show greater commitment to students
Rauf et al. (2012) Teachers have more positive attitudes toward professional development
Tiplic et al. (2015) Beginning teachers are less likely to leave the profession
Urton et al. (2014) Teachers have more positive attitudes toward remedial education
Wilcox et al. (2014) Better qualities of academic goals, expectations, and learning opportunities

Greater quality interventions for students at -risk of dropping out

Table I.
Positive consequences
attributed to collective

teacher efficacy
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sources identified by Bandura. They found that contextual predictors of collective efficacy
influenced teachers’ analysis of the teaching task, lending empirical support for the
“theoretical proposition that contextual factors are sources of collective efficacy beliefs”
(p. 638). They argued for the need to broaden efficacy sources to include environment factors
and differentiated between two types of sources of collective efficacy. The criterion they used
to differentiate was in relation to the “proximity of occurrence to present teaching realities by
which efficacy sources exist” (p. 630). They called for a need to classifying mastery
experiences, vicarious experiences, verbal persuasion, and affective states as “remote”
sources because “they occurred at some time in the past” (p. 630) and present contextual
conditions as “proximate” sources because they “have a day in and day out influence on the
teaching tasks” (p. 630). Bandura (1986) also noted that efficacy is not merely a judgment of
past experiences and events and that unique circumstances surrounding the future task and
behavior also factor into the cognitive process.

With the foundation in regard to the theoretical importance of contextual factors as
efficacy-shaping sources laid, there is a need to identify school characteristics associatedwith
CTE. In their call to develop professional capital, Hargreaves and Fullan (2012) argued that
teaching is profoundly affected by the environment and we must “do something about the
school as a whole” (p. 20) in order to make significant improvements. It would be beneficial to
researchers and educational leaders to have a tool that could be used to measure the
antecedents of collective efficacy as it would provide direction regarding areas in which to
focus improvement efforts. Furthermore, it is the conditions within specific school contexts
that educational leaders can directly influence, and therefore, there is a need for a valid and
reliable instrument to measure the antecedents of CTE.

Other researchers have developed scales to investigate the context-specific nature of CTE.
For example, Abedini et al. (2018) developed and validated the English Language Teacher
Collective Efficacy Scale (ELTCES), which reflects the contextual specificity of English
Language Teachers. Chu (2016) developed a scale that was designed to investigate special
education teachers’ perceptions of their collective efficacy for teaching culturally and
linguistically diverse (CLD) students. In both cases, the researchers drew upon existing
models and added context-specific language. For example, the sample item from Chu’s (2016)
scale “teachers in my school are confident they will be able to motivate every student,
including students with disabilities from CLD backgrounds” (p. 44) closely reflects language
from Goddard and Hoy’s (2003) Collective Efficacy Scale (CE-Scale) “teachers here are
confident they will be able to motivate their students.”

The researchers in this study were interested in examining the enabling conditions within
schools that affect collective efficacy perceptions. Even though there are several collective
efficacy scales, including the ones that have been developed to capture the context-specific
nature of CTE (briefly described earlier), contextual factors that contribute to professional
capital, such as the nature of teachers’ collaborations, opportunities for teachers to make
decisions on important issues related to school improvement, staff cohesion, and leadership
practices are not captured in current instruments. Collective efficacy scales are designed to
capture the degree to which collective efficacy is present in a school and therefore measure
teachers’ future-oriented perceptions about their collective ability to motivate students, deal
with disciplinary issues, and facilitate student learning. They are not designed tomeasure the
antecedents of CTE, which would perhaps be more useful for school and district leaders in
shaping their efforts to improve CTE in the institutions under their care.

Research question
This study was guided by the question: What conditions enable CTE in schools? While there
are instruments thatmeasure the extent to which CTE is present in schools, there is nowidely
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used instrument available to measure the antecedents of CTE. Hence, the purpose of this
study was to produce a scale to measure the enabling conditions for collective efficacy. The
first step in the development of the scale was to conduct a literature review.

Literature review
A literature review was conducted in an effort to identify malleable contextual factors that
foster the development of collective efficacy in schools. Studies were selected according to the
following procedures: Educational Resources Information Center (ERIC) and EBSCO
databases were searched for peer-reviewed articles written in English and published since
2000. The search terms included “collective efficacy” and “teachers or educators” and were
extended beyond titles to include keywords contained in the articles. The resulting hits (104)
were examined in order to determine if the article was based on research that examined the
antecedents of CTE. Initial screening was conducted by examining article titles and abstracts
and skimming the content. Articles that focused solely on teacher efficacy and/or student
efficacy were excluded. Articles that reported on the validation of collective efficacy scales
were also excluded. Many articles reported on the consequences of CTE (Table I). Ten articles
reported information related to the antecedents of CTE. Additional articles (4), some
published earlier than 2000, were located by examining the references cited in the original 10
articles. Further screening involved reading the full reports to determine which articles
reported on the malleable antecedents of CTE.

While the reciprocal relationship between individual teacher efficacy and CTE has been
established in previous research (Gibbs and Powell, 2011; Goddard and Goddard, 2001; Kurz
and Knight, 2003; Skaalvik and Skaalvik, 2007), individual teacher efficacy as an antecedent
of CTE was not of interest in this particular study because empirical evidence demonstrates
that both are formed through the cognitive processing of the four sources of past experience
(Bandura, 1998). The authors of this study were interested in examining the contextual
factors that influence teachers’ cognitions in regard to those four sources.

Prior achievement has also been shown to highly predict collective efficacy in schools
(Bandura, 1993; Chong et al., 2010; Goddard, 2001; Ross et al., 2004). Prior achievement is often
used as a proxy measure for mastery experiences and for that reason, it was not examined in
this study. In addition, socioeconomic status is another contextual variable empirically
demonstrated to influence CTE (Bandura, 1993; Hoy et al., 2003) but was not of interest here
because its non-manipulability.

The themes outlined in the research studies that examined the malleable, contextual
antecedents of CTE are described in the section that follows.

Teacher leadership and influence
Adams and Forsyth (2006) found that enabling school structures independently accounted
for themost variability in perceptions of CTE. They differentiated enabling school structures
(procedures that lead to problem-solving among members) from hindering school structures
(procedures that force conformity to rigid rules and regulations) and found a significant
relationship between enabling structures and CTE. In other words, when the conditions are
set for teachers to come together to determine solutions to challenges of practices and
hierarchy is flattened, it helped in fostering a sense of collective efficacy. In 2002, Goddard
found that an increase of 1 standard deviation in CTE was associated with 0.41 standard
deviation increase in teacher influence. Where teachers had the opportunity to influence
important, instructionally relevant school decisions, they also tended to have stronger beliefs
in the combined ability of the faculty to positively impact student achievement. Derrington
and Angelle (2013) also demonstrated a clear and strong relationship between the extent of

Conditions for
collective
teacher
efficacy



teacher leadership and collective efficacy in schools. Items that ranked high on the survey
administered centered on sharing ideas and improving student learning. The researchers
noted that one highly ranked item reported the extent to which teachers shared new ideas
with others through grade level and department meetings. The highest rated item in the
instrument was the statement, “Teachers discuss ways to improve student learning” (p. 5).

School leadership
Goddard et al. (2015) studied the relationship between instructional leadership, teacher
collaboration, and collective efficacy and how this relationship impacted student learning.
The first findingwas that principals’ instructional leadership strongly predicted the degree to
which teachers’ collaborations were focused on instructional improvement. Schools where
principals were reported by teachers to frequently monitor instruction, and where they
provide relatively strong instructional guidance, were characterized by high levels of
collective work among teachers to improve instruction. The second findingwas that teachers’
collaboration for instructional improvement was a strong direct predictor of collective
efficacy. When teachers’ collaborations were centered on instructional improvement in
schools, it was “more likely to build real capability and hence, enhance the resolve of teachers
that they possess the ability necessary to achieve student learning goals” (p. 504). The third
finding was that the principals’ instructional leadership was a significant, positive predictor
of collective efficacy beliefs through its influence on teachers’ collaborative work. Finally, the
researchers also found that perceived collective efficacy was a significant positive predictor
of differences among schools in student achievement. The researchers noted that the “more
robust the sense of collective efficacy characterizing the schools in our sample, the greater
their levels of student achievement, even after controlling for school and student background
characteristics and prior levels of student achievement” (p. 525).

Goal consensus
Kruz and Knight (2003) found a strong relationship between goal consensus and CTE in high
schools. Also, Ross et al. (2004) identified teacher ownership as a unifying theme that
predicted CTE, and they noted that one of the school processes that had the strongest effect
on CTE was shared school goals (cf., Kruz and Knight, 2003; Ross et al., 2004). There are also
two meta-analyses that provide additional insight into the effect of goal setting on student
achievement. In Robinson et al.’s (2009) investigation of school leadership practices that
impacted student achievement, establishing goals and high expectations was the second-
equal highest leadership practice, with an effect size of 0.42. Robinson et al. (2009) noted that
“goal setting - for both teacher and student learning - is part of a cycle of evidence-based
assessment, analysis, and determination of next steps” (p. 109). They also noted that a
consequence of goal setting was an increased sense of efficacy. In the absence of goals,
monitoring progress and knowing collective impact becomes problematic. Goal setting was
also a dimension of effective school leadership identified in Marzano and Waters’s (2009)
meta-analysis. Marzano and Waters’s (2009) pointed out that the need for a collaborative
goal-setting process has been highlighted by researchers for at least four decades, and it was
a decade ago in which that statement was made.

Teachers’ knowledge of each other’s work
Newmann et al. (1989) found that CTEwas significantly associated with teachers’ knowledge
of other teachers’ courses. The researchers noted that “knowledge and coordination of
curriculum could boost efficacy through the sharing of technical information that actually
improves the effectiveness of teaching andmay also facilitate constructive interaction among
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teachers, which reduces the kind of social isolation that can lead to feelings of inadequacy”
(p. 235).When teachers knewmore aboutwhatwent on in other classrooms in the school, their
perceptions about the ability of their colleagues were influenced.

Cohesion
Cohesion is defined as the degree to which teachers agree with each other about what
constitutes effective assessment and instructional practices. Ross et al. (2004) found that the
more cohesive the faculty, the more likely they were to give into social persuasion. The
researchers believed the reason for this was because the more cohesive the staff, the more
likely they would be aware of each other’s concerns. The awareness of concerns was then
useful in building persuasive arguments about the important role that individuals
contributed to the team. Ross et al. (2004) further pointed out that the greater cohesion, the
more opportunities teachers had to experience successful collaboration, and the “social
processes that generated peer support were likely to reduce the effects of negative emotions
on collective efficacy beliefs” (p. 167).

Effective systems of intervention
DuFour et al. (2010) noted that “teachers in schools with effective systems of interventions and
enrichment have a stronger sense of both self-efficacy and collective efficacy” (p. 212). The
authors alsopointed out that the culture of high expectations in schoolswas created through the
shared conviction of the faculty’s collective abilities to positively impact student achievement.

The overall findings from the literature review demonstrated malleable contextual factors
that precede CTE, which included teacher leadership and influence on important school
decisions, goal consensus, teachers’ knowledge of each other’s work, faculty cohesion,
instructional leadership, and effective interventions. The extant research on the antecedents
of CTE, described earlier, was used to inform the development of the survey. The phases of
development alongwith the results, followed by a discussion, conclusion, and suggestions for
future research are outlined in the sections that follow.

Phase 1 – preliminary instrument development and field test
Instrument development
The first step in developing a teachers’ perception survey to provide clear evidence to school
leaders about the enabling conditions of CTE at their school focused on developing questions
to elicit meaningful feedback regarding the known enabling conditions as identified in the
literature review including Advanced Teacher Influence, Goal Consensus, Teachers’
Knowledge of Each Others’ Work, Cohesive Staff, Responsiveness of Leadership, and
Effective Systems of Intervention. The questionnaire was conceptualized in a theoretical
model using six first-order factors (see Figure 1).

A total of 18 statements (see Table II) were developed for the preliminary survey including
three statements for each of the identified enabling conditions. Care was taken to avoid the
inclusion of ambiguous terminology and double-barrelled statements. The 18 statements
were shared with a small group of educators (obtained through a convenience sample) in
order to obtain feedback regarding clarity. Finally, each item was formed into a six-point
Likert-like scale using “levels of agreement” anchors (Strongly Disagree, Disagree, Somewhat
Disagree, Somewhat Agree, Agree, Strongly Agree).

Data collection
Data from a convenience sample for the field test of the preliminary questionnaire was
provided to the first author by administrators who had used the survey in their districts. In
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total, 136 complete sets of responses from teachers were provided. As this data was collected
by district administrators, as part of their day-to-day work, the data did not include sample
information (i.e. school type, year level taught, etc.). The sample size (N5 136) provided was
deemed sufficient for preliminary analysis as it met theminimum of 5:1 ratio for confirmatory
factor analysis (CFA) recommended by Bentler and Chou (1987).

Data analysis
The datawere investigated for outliers, missing data, or anomalies, and the datawere deemed
sufficiently clean to move to factor analysis. In the first instance given the existence of a
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Study Positive consequences attributed to collective teacher efficacy

Advanced teacher influence Teachers are entrusted to make important decisions on school-wide issues
Teachers are provided authentic leadership opportunities
Teachers have a voice in matters related to school improvement

Goal consensus Improvement goals are established and understood by all faculty
There is consensus on school goals among staff
Teachers actively participate in setting school-wide improvement goals

Teacher knowledge I know about the classroom management strategies my colleagues use in their
classrooms
I know about the feedback my colleagues provide to students
I am aware of the teaching practices used by others on staff

Cohesive staff The staff holds shared beliefs about effective instructional approaches
The staff agrees about what constitutes effective classroom instruction
The staff agrees about assessment strategies that are the most effective

Responsive leadership Administrators help us carry out our duties effectively
The leaders show concern for the staff
The leaders protect the staff from issues that detract us from focusing on
learning and teaching

Effective systems of
intervention

There is a system in place to ensure high levels of success for all students
There are systems in place for tracking and monitoring at-risk students
Students meet with success because of interventions that are in place

Figure 1.
Proposed factor
structure for
preliminary enabling
condition of CTE
questionnaire

Table II.
Eighteen statements
included in the
preliminary enabling
conditions for
collective teacher
efficacy questionnaire
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theorizedmodel, as outline in the literature review, CFA, using the Lavaan Package (0.6–4) for
R (Yves, 2012), was used to evaluate the proposed factor structure. The primary purpose of
running CFA in this case was to examine the relationships among the latent and manifest
variables in order to verify the proposed factor model (Schreiber et al., 2006). In order to
evaluate model fit, multiple goodness-of-fit indices have been developed for CFA. This
investigation used the Chi-squared test, Tucker Lewis Index (TLI), root mean square error of
approximation (RMSEA), and Standardized Root Mean Square Residual (SRMR). The Chi-
squared test is typically a reasonable measure of fit for models with less than 200 cases but
can be less reliable for models with more cases when the test statistics are often statistically
significant. The interval of TLI is 0–1 with closer to 1 indicating a stronger relationship
between variance and covariance (Schreiber et al., 2006), and TLI values above 0.90 indicate
model fit (Hu and Bentler, 1999). The SRMR is an absolute measure of fit and is defined as the
standardized difference between the observed correlation and the predicted correlation. It is
positively biased, and that bias is greater for small N and for low df studies. Because the
SRMR is an absolute measure of fit, a value of zero indicates perfect fit; a value less than 0.08,
preferably less than 0.05, is generally considered a good fit (Hu and Bentler, 1999). The
acceptable value for RMSEA is below 0.08 (Browne and Cudeck, 1993; Bryne, 1998).

Results
The initial results of the CFA indicated that the proposed factor model was not an acceptable
fit (Chi-square5 248.554, df5 120; TLI5 0.873; RMSEA5 0.089 [0.073–0.104]). Given poor
fit disconfirmed the proposed theoretical model, it was decided to investigate alternate
possible underlying structures of the data. To achieve this, exploratory factor analysis (EFA)
was used. This is because EFA methods have been traditionally used to explore underlying
factor structure of a set of observed variables without imposing a preconceived structure on
the outcome (Child, 1990). The intention is to determine if there was amore appropriate model
to describe the data that might be discovered. Parallel analysis, using the Psych Package for
R, was used and suggested that a five-factor model provided best fit both empirically
(TLI5 0.954; RMSEA5 0.058 [0.019–0.075]) and theoretically and provided the best direction
for further development and sampling. This five-factor model (see Figure 2) retained the
original factors ofAdvancedTeacher Influence, Goal Consensus, andResponsive Leadership,
introduced a new factor, Assessment as Feedback, and collapsed Teacher Knowledge and
Cohesive Staff into a single factor, Cohesive Teacher Knowledge. While the five-factor model
seemed most promising, given the limited sample size, it was deemed necessary to further
develop and investigate the five-factor model and test it with a larger sample.

Phase 2 – updated instrument development and field test
Instrument refinement
The five-factor model that emerged in Phase 1 of this study was used as the basis for
developing an updated questionnaire. To this end, three items, included in the original
subscale entitled “Effective Systems of Intervention” were removed, and additional items
were constructed to fit within the updated theorized framework. The updated questionnaire
included 31 statements (see Table III). Items were formed into a six-point Likert-like scale
using “levels of agreement” anchors with greater discrimination at the positive end (Strongly
Disagree, Disagree, Somewhat Agree, Agree, Very Much Agree, Strongly Agree).

Data collection
In the final step of this phase, the updated questionnaire was administered to a convenience
sample using Zoho Survey. The survey link was shared by the first author among three
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district administrators to use with schools under their supervision to provide feedback about
the enabling conditions for collective efficacy from the perspective of school-based
stakeholders. Two districts were in Ontario, Canada, and the third was in New Jersey, in
the United States of America. Participants included teachers, teacher leaders, administrators,
and support staff, from Kindergarten to Grade 12, with a range of teaching experiences. As
this data was collected by district administrators, as part of their day-to-day work, the data
did not include sample information (i.e. school type, year level taught, etc.). A total of 438
participants from 42 schools, located in urban, suburban, and rural settings, provided
responses. This was deemed sufficient to proceed with analysis as it met the 5:1 ratio for CFA
recommended by Bentler and Chou (1987).

Data analysis
The datawere investigated for outliers, missing data, or anomalies, and the datawere deemed
sufficiently clean to move to factor analysis. As in phase 1, given the existence of a theorized
model, CFA, using the Lavaan Package (0.6–4) for R (Yves, 2012), was used to evaluate the
proposed factor structure. Again, to evaluate model fit, the Chi-squared test, TLI, RMSEA,
and SRMR were used. In conducting the CFA, when necessary, modification indices and
standardized residuals were considered to determine if model respecification was necessary.
Composite Reliability (CR), an indicator of the shared variance among the observed variables,
was also calculated for each factor. There is some debate about an acceptable threshold for
CR among authors with a key factor being the number of items in each scale. Netemeyer et al.
(2003) have indicated that it is reasonable for a narrowly defined construct tomeet aminimum
threshold of 0.80. Finally, descriptive and estimates of reliabilities for the final set of factors
were calculated.

Results
CFAwas used to evaluate the proposed factor structure. The initial results indicated that the
proposed model was not acceptable (Chi-square 5 2728.517, df 5 424; TLI 5 0.809;
RMSEA5 0.111 [0.107,0.115]; SRMR5 0.085). Modification indices and factor loadings were
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Figure 2.
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examined to identify potential model specification issues with the major concern being items
loading on more than one factor or fitting poorly. As a result, one question was respecified,
and 12 itemswere removed. The updated questions were reviewed, and the factor descriptors
updated as Empowered Teachers, Embedded Reflective Practices, Cohesive Teacher
Knowledge, Goal Consensus, and Supportive Leadership. Deleted questions are included in
Table IV.

CFA was used to evaluate the updated factor structure. Results indicated acceptable fit
(Chi-square5 490.581, df5 142; TLI50.942; SRMS5 0.037; RMSEA5 0.075 [0.068,0.082]).
Figure 3 provides a visual representation of the final factor model including loadings. CRs for

Enabling conditions Question

Advanced teacher
influence

Teachers are entrusted to make important decisions on school-wide issues
Teachers are provided authentic leadership opportunities
Teachers have a voice in matters related to school improvement
Teachers actively participate in setting school-wide improvement goals
Teachers’ ideas and expertise are valued
Teachers are involved with planning initiatives to improve student learning

Assessment as
feedback

Teachers develop common conceptions of progress with students and other
teachers in the school
School leaders regularly acknowledge the accomplishments of individuals and
teams within the school
The faculty continually re-examines the extent to which teaching practices support
the learning of all students
The faculty examines multiple sources of evidence when considering student
progress and achievement over time
Teachers regularly seek feedback from students and use it to adjust their
instruction
Teachers regularly determine how their work furthers the school’s vision and goals
Teachers engage in discussions about the relative merit of the teaching practices
they are currently using

Cohesive teacher
knowledge

The faculty holds shared beliefs about instructional approaches that are most
effective for student learning
The faculty agrees about what constitutes effective classroom instruction
The faculty agrees about assessment strategies that are the most impactful
I am aware of the classroom management strategies used by other teachers
I am aware about the feedback my colleagues provide to students
I am aware of the teaching practices used by other teachers in this school

Goal consensus Improvement goals are established and understood by all faculty
There is consensus on school goals among the faculty
The school-wide goals for improvement are realistic
There is a process in place for teachers to collaborate when setting goals for
improvement
School-wide improvement goals are clear and specific
Teachers are committed to school improvement goals

Responsive leadership School leaders support us in carrying out our duties effectively
School leaders show concern for the faculty
School leaders protect the faculty from issues that might distract the focus from
learning and teaching
School leaders ensure there is time for teachers to focus on school-wide
improvement initiatives
School leaders take into account the faculty’s opinions when initiating actions that
affect their work
School leaders ensure the faculty has access to materials that support meeting
school-wide improvement initiatives

Table III.
Statements included in
the second version of

the enabling conditions
for collective teacher

efficacy questionnaire
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each of the factors were Empowered Teachers (0.91), Embedded Reflective Practices (0.84),
Cohesive Teacher Knowledge (0.86), Goal Consensus (0.88), and Supportive Leadership (0.93).

It was noted that there were high correlations between several factors. To address this, a
series of alternate models were considered including a second-order factor model as well as
models that collapsed pairs of factors with correlations greater than 0.90 including Empower
Teachers and Supportive Leadership, Empowered Teachers and Goal Consensus, and
Embedded Reflective Practices and Cohesive Teacher Knowledge. Results for these analyses
are provided in Table V including a difference of Chi-square test against the updated model.
Ultimately it was deemed that the final updated model, including five factors, was the best
fit. The descriptive and estimates of reliabilities for the final items are also included in
Table VI.

Discussion
High levels of CTEwithin a school is known to be associated with improved student learning.
CTE is a marker of the level of shared efficacy among teachers within a school. Knowledge of
the levels of CTE within a school does not, though, support its development. To properly
support school leaders in nurturing CTE then, knowledge of the status of the enabling
conditions for CTE within their schools is necessary to identify areas of strength and
opportunities for improvement. Armed with such knowledge, school leaders and
administrators can then begin the journey of cultivating CTE within their schools.

This study has provided an overview of the development and psychometric validation of a
scale to provide exactly this type of feedback. The EC-CTES included the following five
subscales: Empowered Teachers, Embedded Reflective Practices, Cohesive Teacher
Knowledge, Goal Consensus, and Supportive Leadership. Of all models investigated, this
was deemed the most appropriate and was considered to have good fit from both a technical
(Chi-square5 490.581, df5 142; TLI50.942; SRMS5 0.037; RMSEA5 0.075 [0.068,0.082])
and theoretical perspective. Each of these factors is expanded on in the discussion that
follows.

Empowered Teachers was focused on collecting evidence of teacher leadership and
influence within the school. This has been deemed important as past research identified the
strong and positive relationship between teacher influence (Goddard, 2002; Ross et al., 2004),
teacher leadership (Derrington and Angelle, 2013), and CTE. Indeed, when teachers feel
disempowered, efficacy is diminished. Whereas, on the other hand, when leaders empower
teacher teams by providing them decision-making power on important issues related to

Teachers actively participate in setting school-wide improvement goals
Teachers are involved with planning initiatives to improve student learning
Teachers develop common conceptions of progress with students and other teachers in the school
Teachers regularly determine how their work furthers the school’s vision and goals
Teachers engage in discussions about the relative merit of the teaching practices they are currently using
I am aware of the classroom management strategies used by other teachers
I am aware about the feedback my colleagues provide to students
I am aware of the teaching practices used by other teachers in this school
There is consensus on school goals among the faculty
Teachers are committed to school improvement goals
School leaders ensure there is time for teachers to focus on school-wide improvement initiatives
School leaders take into account the faculty’s opinions when initiating actions that affect their work
School leaders ensure the faculty has access to materials that support meeting school-wide improvement
initiatives

Table IV.
Deleted and omitted
statements
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school improvement, not only is professional capital built, but also efficacy becomes
enhanced. This factor was made up of four items with CR of 0.91. Sample items for this factor
included “Teachers are provided authentic leadership opportunities” and “Teachers have a
voice in matters related to school improvement.”

Cohesive Teacher Knowledge was focused on teachers’ knowledge about each other’s
practice and the extent to which teachers agree about what constitutes sound pedagogy. This
factor was made up of four items with CR of 0.86. A sample item included “Teachers are
aware of the teaching practices used by other teachers in this school.” Agreement with this
statement would suggest that vicarious sources are at play in fostering collective efficacy.
Vicarious experiences, the second most potent source of collective efficacy, occur through
observation. In order to capitalize on vicarious experiences, teachers need opportunities to
learn more about each other’s work through peer observation. This will also help to create a
more cohesive staff.

Goal Consensus is a factor focused on knowledge about shared goals and the processes
in place for establishing goals. This was considered important as Schechter and Qadach’s
(2012) study demonstrated distinctive patterns between perceived uncertainty and a lack of
CTE. Teachers’ ambiguity and uncertainty (stemming from lack of information about
decisions and outcomes) impacted their collective efficacy and therefore, willingness to
persevere against the challenges faced in schools. However, the researchers concluded that
processes that enable teachers to learn and react effectively in uncertain and dynamic
environments can mediate teachers’ uncertainty. Goal setting and gaining consensus on
goals is a process that can be put in place to help mediate teachers’ uncertainty.
Furthermore, Ross et al.’s (2004) research identified that school processes (including goal
setting) had a stronger effect on CTE than prior student achievement. This factor was
made up of four items with CR of 0.88. Sample items included “The school-wide goals for
improvement are realistic at this school” and “School-wide improvement goals are clear and
specific.”

Embedded Reflective Practices focused on the processes by which teams work together to
examine sources of student evidence to help inform their work. “When instructional
improvement efforts result in improved student outcomes that are validated through sources
of student learning data, educators’ collective efficacy is strengthened. Evidence of collective
impact, in turn, reinforces proactive collective behaviors, feelings, thoughts, andmotivations”

Model χ2 df TLI SRMS RMSEA Δχ2 df p-value

Final updated model 488.4 142 0.943 0.038 0.075 [0.067, 0.082]
Second-order factor 865.5 147 0.885 0.079 0.106 [0.099, 0.112] 377.037 5 p < 0.001
E þ SL 578.2 146 0.931 0.046 0.082 [0.075, 0.089] 89.774 4 p < 0.001
EMP þ G 609.2 146 0.926 0.048 0.085 [0.078, 0.092] 120.77 4 p < 0.001
ERP þ CTK 539.2 146 0.937 0.043 0.078 [0.071, 0.086] 50.803 4 p < 0.001

Factor N Mean SD Composite reliability

Empowered teachers 438 3.969 1.107 0.91
Embedded reflective practices 438 4.214 0.894 0.84
Cohesive teacher knowledge 438 4.047 0.912 0.86
Goal consensus 438 4.088 0.946 0.88
Supportive leadership 438 4.163 1.24 0.93

Table V.
Summary of results for
analysis of alternate
models based on high
correlations between
factors

Table VI.
Descriptive statistics of
final factors
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(Donohoo et al., 2018, p. 42). Embedded reflection in light of evidence helps to uncover cause-
and-effect relationships (quality teaching causes student learning) and would therefore
highlight first-hand mastery experiences and vicarious experiences for teacher teams.
Teachers come to realize the positive results of their own efforts, other’s efforts, and their
combined efforts through processes that enable embedded reflective practices. This factor
was made up of three items with CR of 0.84. Sample items for this factor included “Teachers
regularly seek feedback from students and use it to adjust their instruction” and “The
teaching staff continually re-examines the extent to which teaching practices support the
learning of all students.” Embedded reflective practices are at the heart of teachers’
collaborative work. Teachers become empowered, build consensus on goals, and develop
greater cohesion when reflection in light of student evidence is embedded in their common
practices.

Finally, the factor Supportive Leadership centered upon ideas such as school leadership’s
approach to buffering teachers from distractions and the recognition of individual and team
accomplishments. This factor was made up of four items with CR of 0.93. Sample items
included “School leaders support teachers in carrying out their duties effectively” and “School
leaders show concern for the teaching staff.” The inclusion of a single factor that focuses on
the supportive role of the leadermight, however, bemisleading.When considering the survey
in its entirety, the leader plays an important role in nurturing the conditions for the remaining
four factors to be realized as well. It is our view, that within the practice of leadership, the
normative expectations for teachers’ collaborations are set. School leaders also establish the
processes and procedures that help to empower teachers and ensure that teachers are
regularly reflecting on their practice in light of evidence. They create the conditions to foster
collaboration, increase teachers’ knowledge of each other’s work, and build greater cohesion
among their staff. They can also establish a process for gaining consensus on school goals. As
such, we propose that it is only through careful nurturing, by leadership, to ensure that all the
conditions for CTE are in place that CTE is effectively developed within schools. The result is
enhanced teacher efficacy and CTE leading to the greatest likelihood of improved student
learning outcomes. In support of this, we propose the conceptual framework outlined in
Figure 4.

Conclusion
This paper highlighted the importance of CTE to ensuring optimal outcomes for students.
Building upon this, the evidence informed enabling conditions for CTE were examined. The
identification and measurement of the malleable, contextual factors that contribute to the
formation of CTE have been lacking in previous research. While most of the previous
research focused on the remote sources of CTE, very few studies have examined the
proximate sources. The identification of the contextual antecedents of CTE will be useful to
system and school leaders because this information can be used to help inform their
leadership practice as theywork to help instill a greater sense of collective efficacy among the
teaching faculty in their schools. This study details the design and validation of a teacher
perception questionnaire to capture information related to the dimensions associatedwith the
enabling conditions of CTE.

In the first phase, the development of the questionnaire drew on the relevant literature
related to CTE and its associated antecedents. Preliminary data was analyzed and as a result,
the proposed survey was altered. During the second phase, data was collected and
subsequently analyzed to evaluate model fit. This study provides evidence in support of a
factor model with five related first-order factors that describe the enabling conditions for
CTE: Empowered Teachers, Embedded Reflective Practices, Cohesive Teacher Knowledge,
Goal Consensus, and Supportive Leadership. It is noted that correlations between some
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Figure 4.
Conceptual framework:
leading for collective
teacher efficacy
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factors were high, in particular Empowered Teachers and Supportive Leadership. Although
there is evidence these factors can be seen as making unique contributions, future work will
focus on the inclusion of additional items to more clearly make the distinction between the
factors. It would also be useful to pursue studies focused on other aspects of validity evidence
including consequences and/or more specifically interpretability of scores as proposed by
O’Leary et al. (2017). In addition, there were limitations based on the sample in this study and
future research should focus on a broader sample of participants. Finally, future studies
might also focus upon examining the relationships between the elements of the scale
validated in this study and CTE scales such asTschannen-Moran’s Collective Teacher Beliefs
Scale or Goddard and Hoy’s CE-Scale, teacher efficacy, and measures of student learning to
provide greater insight into the relationships between these variables.
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