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ABSTRACT

The psychometric properties of the short Collective Teacher Efficacy Scale (CTE;
Goddard, 2002) were examined in a sample of 1,524 teachers from 65 Norwegian
primary schools. Associations between items were investigated using network analysis,
and multilevel confirmatory factor analysis was applied to determine the optimal
factor structure across the twelve items. Criterion validity was examined by inspecting
correlations between CTE, academic achievement, and school problem behavior. The
results supported the expected two-factor structure, group competence, and task
analysis. Correlations in the expected directions support the instrument’s concurrent
and predictive validity. Implications of the results are discussed.

Keywords: collective teacher efficacy, network analysis, multilevel confirmatory factor analysis,
validity

Collective efficacy can be defined as “a group’s shared beliefs in its conjoint capability
to organize and execute the courses of action required to produce given levels of attain-
ment” (Bandura, 1997, p. 477). The construct originates from social cognitive theory
and Bandura’s hypothesis that a person’s beliefs about his or her team influence the
group’s overall performance (Bandura, 1997). In the school context, the notion of col-
lective teacher efficacy (CTE) refers to teachers’ shared beliefs about their joint efforts
in terms of motivation, actions, and behaviors to organize and execute courses of
actions required to produce student success (Goddard, 2002; Goddard; 2004). Hence,
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teachers’ perceptions of collective efficacy represent a unique property related to each
school context. The present study aimed to contribute to the field by investigating the
psychometric properties of CTE in a Scandinavian context, as represented by Norway.

A substantial amount of research has documented the impact of CTE in the school
setting. At the school level, findings show that high levels of perceived CTE are ben-
eficial for teachers’ practices and classroom management (Allinder, 1994; Friedman
& Farber, 1992; Muijs & Reynolds, 2002). At the student level, CTE predicts student
attitudes, motivation, and academic achievement (Midgley, Feldlaufer, & Eccles, 1989;
Eells, 2011; Goddard, 2001; Goddard, Hoy, & Hoy, 2000; Moolenaar, Sleegers, & Daly,
2012) and inversely relates to misconduct, both concurrently and over time (S¢rlie &
Torsheim, 2011). A meta-analysis (Eells, 2011) demonstrated that CTE shows over-
all strong and positive relations to student achievement across multiple samples and
settings. A synthesis of several hundred meta-analyses by Donohoo, Hattie, and Eells
(2018) concluded that CTE is up to three times more predictive for students’ academic
achievement (d = 1.57), compared to, for instance, prior achievements (d = 0.65),
socioeconomic status (d = 0.52), home environment (d = 0.52), parental involvement
(d = 0.49), student motivation (d = 0.48), and homework (d = 0.29). The broad and
significant impact of CTE has situated the concept at the top of the list of factors influ-
encing student achievement (Hattie, 2012).

Predictors of Perceived Collective Teacher Efficacy

Even though research has demonstrated a connection between CTE and different stu-
dent and teacher outcomes, less is known about how teacher and school character-
istics influence perceptions of CTE (Adams & Forsyth, 2006; Goddard & Skrla, 2006;
Ninkovi¢ & KneZevi¢ Flori¢, 2018). Social cognitive theory suggests that perceptions of
a group’s capabilities originate from four main sources of information: mastery expe-
rience, vicarious experience, social persuasion, and affective states (Bandura, 1986).
Research has provided support for these four as remote sources of efficacy (Goddard et
al., 2003; Hoy et al., 2003; Ross et al., 2003). Still, it has been argued that other teacher
(e.g., gender and class level taught) and contextual characteristics (e.g., school size
and structure) may influence teachers’ assessments of CTE (Adam & Forsythe, 2006;
Goddard & Skrla, 2006; Ninkovi¢ & KneZevi¢ Floric., 2018). At present, the socioeco-
nomic status of the student group (Bandura, 1993; Goddard et al., 2003; Hoy et al.,
2003) and transformational school leadership (Ross et al., 2006; Ninkovi¢ & Knezevic¢
Flori¢, 2018) are among the contextual variables that have been empirically tested and
shown to influence CTE. Additionally, Goddard and Skrla (2006) found that a school’s
past academic achievement level, rate of special program placement for gifted chil-
dren, and ethnic composition of the faculty explained 46% of the variation in teach-
ers’ perceived collective efficacy. They also found a small but significant relationship
between CTE and teachers’ race and work experience. Specifically, Hispanic and Afro-
American teachers and those with more than 10 years of experience reported slightly

higher levels of CTE. Obviously, more research exploring how demographic factors
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influence teachers’ perceptions of CTE is necessary. Further, given that the majority
of research on CTE derives from a US context, research from other cultural settings is
warranted.

Measurement of Teachers’ Sense of Collective Efficacy

The Collective Teacher Efficacy Instrument—Short Form (CTE-12; Goddard, 2002)
is an often-used rating scale that measures teachers’ perceived collective efficacy
at school. The scale consists of 12 items chosen from the original Collective Efficacy
Scale (Goddard, Hoy, & Hoy, 2000; Tschannen-Moran, Woolfolk Hoy, & Hoy, 1998).
Findings indicate that the original instrument and the CTE-12 are strongly correlated
(r =.98) (Goddard, 2002). CTE-12 covers the two factors of group teaching competence
and task analysis (hereafter referred to as competence and task). Competence refers
to judgments about teachers’ joint capability to motivate and support student learn-
ing, including skills and expertise. The task factor reflects teachers’ perceptions of
the external opportunities and limitations related to the teaching task at their school,
that is, students’ motivations and support from parents and the community (Goddard
et al., 2000). Although this bipartite structure has been theoretically recognized and
empirically supported (Fives & Looney, 2009; Goddard et al., 2004; Ross & Gray, 2006;
McCoach & Colbert, 2010), Goddard and colleagues (2000) have advocated for a one-
dimensional construct, referring to the importance of the whole rather than the sum
of their parts. In practice, CTE-12 is often used as an additive index.

The rationale behind the selection of the items was based on multiple criteria,
including the size of the factor coefficients, substantive concerns, and historical rea-
sons (Goddard, 2002). The overall aim was to create a more balanced and parsimoni-
ous version of the original instrument (Goddard, Hoy, & Woolfolk Hoy, 2000) in terms
of content (an equal number of items representing group competence and task analy-
sis) and wording (an equal number of positively and negatively worded items). Thus,
CTE-12 encompasses six positively and six negatively worded items evenly distributed
across the two factors of task and competence.

The Present Study

The purpose of the present study was to investigate the psychometric properties of the
CTE-12 in a Norwegian context. We extend previous research on the CTE-12 in sev-
eral ways. First, we estimated the item network to gain insight into how the differ-
ent indicators were connected. Second, we investigated construct validity, considering
the two-level structure of the data (i.e., teachers are nested within schools). Third,
we explored how teacher and school characteristics are related to teachers’ percep-
tion of CTE. More research on factors that can serve to increase CTE is warranted (e.g.,
Danohoo, O’Leary, & Hattie, 2020). Fourth, we investigated the associations between
CTE-12 and students’ academic achievements (academic level in class and academic
differences in class) and problem behaviors in school (serious and less serious) to
enhance knowledge about the instrument’s criterion validity.
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To our knowledge, this is the first paper to examine the network structure of CTE-
12, which provides valuable knowledge about how the items that make up the concept
are connected with each other. We adopted a confirmatory approach to investigate
whether the items best fitted a general one-factor solution or a two-factor structure
reflecting task and competence. Considering criterion validity, we expected that CTE
would relate positively to student academic achievements and negatively to academic
differences and problem behaviors. Thus, if CTE-12 shows significant correlations in
the expected directions with students’ social functioning and academic competence
concurrently and over time, this would provide evidence of criterion validity.

Methods

Participants and Procedures

Data stem from 1,528 teachers from 65 Norwegian primary schools (Grades 1to 7) partic-
ipating in a large longitudinal effectiveness study. The study was based on a strengthened
nonrandomized experimental design where several elements were added to the design
in order to minimize potential threats to the internal and external validity (e.g., stratifi-
cation, matching and randomized invitation of schools, multiple assessment points, for
more details, see Sgrlie & Ogden, 2014). The present data derive from the two first waves
of data collection, prior to the initiation of the interventions, at the beginning and end
of a school year. Four teachers did not respond to any CTE items, resulting in data from
1,524 teachers from all participating schools. Questionnaires were available both on the
internet and on paper, and teachers were free to choose either of the formats. Written
instructions were given to standardize the assessment procedures. Assent was obtained
when filling in the questionnaire. To secure privacy, a randomly derived ID code was used
as an anonymous substitute for name or e-mail address. To facilitate the data collection,
aresearch contact was elected in each school and trained by a research assistant.

Measurements
Collective teacher efficacy

Collective teacher efficacy in schools was measured at T1 using the short 12-item ver-
sion of the Collective Teacher Efficacy Scale (CTE-12; Goddard, 2002; Goddard, Hoy, &
Woolfolk Hoy, 2000). CTE-12 covers two sub-dimensions of collective efficacy: group
competence and task analysis. Item examples are: “Teachers in this school are able
to get through to the most difficult students”; “Teachers in this school believe that
every child can learn”; and “Students here are just not motivated to learn.” Teachers
describe their extent of agreement with the statements on a 6-point scale (from
strongly disagree to strongly agree). Cronbach’s alpha for the total scale was .82 and .79
for group competence and .73 for task analysis.

Social functioning and academic achievement

Academic achievement was measured at the class level at T1 and T2 (five months after
T1). The teachers assessed the mean academic level and differences (dispersion) in
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their classes (i.e., the class in which they had most lessons) on a 13-item scale (Ogden,
1998). Item examples are: “The mean ability level in class is...”; “The mean academic
level of achievement in class is...”; and “The academic efforts in class are....” Items
were evaluated on a 4-point Likert scale (1 = below mean/small differences, 4 = very
good/very large differences). Cronbach’s alphas for “Academic level in class” were .88
(T1) and .87 (T2) and for “Academic differences in class” .89 (at T1 and T2).

Problem behaviors in school were measured using a 15-item scale developed by
Grey and Sime (1989) at T1 and T2. The teachers reported how many times they had
observed more and less severe behavior incidences outside the classroom context
during a random week (i.e., the week before assessment). A 5-point Likert scale was
applied, with scoring alternatives ranging from 1 (not observed) to 5 (observed several
times per day). The Cronbach’s alphas for “Serious problem behaviors in the school
environment” were .53 (T1) and .80 (T2), and for “Less serious problem behaviors in
the school environment” .52 (T1) and .80 (T2). Item examples are “Running in cor-

ridors” (less serious incident) and “Physical attacks on students” (severe incident).

Demographics

The following teacher and school characteristics were included in the analyses: teacher
gender (1 = male, 0 = female), teacher age (1 = below 25 years, 6 = above 67 years),
teacher work experience (1 = 1 year, 6 = more than 20 years), teacher work load (less
than 50% =1, more than 100% = 4), teaching level (1-4 grade =1, 5—7 grade = 2, mixed
= 3), and school size (small = n < 200 students, medium = 201—-350 students, large =
351—780 students).

Statistical Analyses

An important first step in the validation of CTE in the Norwegian context was to
examine how the scale items were connected and second, whether they, as in the
US-context, clustered together in the two expected sub-dimensions. A combination of
Network Analysis (NA) and multilevel Confirmatory Factor Analysis (CFA) was used.
Most often, tests or scales are used to measure psychological attributes of individu-
als or groups, where scores on observed variables (indicators, items) are seen as esti-
mates of an underlying latent variable (e.g., in Exploratory Factor Analysis, EFA). In
other words, within this traditional latent framework, the items are seen as manifes-
tations of a particular underlying attribute (e.g., Kline, 2011). However, the validity of
the latent model framework has been challenged. Recently, NA has been proposed as a
more appropriate approach because it is closer to reality than conventional approaches
entailing latent variables (Borsboom & Cramer, 2013; Costantini et al., 2015; De
Schryver et al., 2015). In NA observed variables (nodes) are treated as interacting and
reinforcing elements of the overarching concept examined (e.g., CTE). The network of
relationships between the items is considered to constitute the psychological attribute
(De Schryver et al., 2015). According to Gyon et al. (2017), psychological attributes thus

exist as systems where components mutually influence each other without the need to
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call on latent variables. NA can reveal the connections between the different entities
(e.g., CTE items).

Figuratively depicted, a network consists of nodes (perceptions) connected by
edges (positive in green and negative in red), where more strongly connected nodes
are indicated by thicker and more saturated edges (Epskamp et al., 2012). Given that
a network often contains many arbitrary small weights between nodes, representing
false positive or negative relations due to spurious connections (i.e., “type 1 error”),
the adaptive LASSO penalty (Friedman, Hastie, & Tibshirani, 2008) was applied, which
sets small connections to zero. The network presents partial correlations; thus, con-
nections between any of the nodes are the association left after controlling for all other
connections in the network. Relying on partial correlations avoids a situation in which
acorrelation represented in a network is spurious, for example, because of shared vari-
ance with a third variable. More details about the estimation of networks are available
elsewhere (Costantini et al., 2015; Epskamp & Fried, 2016). Analyses were conducted in
JASP version 0.11.1 (JASP Team, 2019).

To investigate rigorously the factor structure of CTE, we followed Muthén’s
(1994) five-step procedure: (1) conventional confirmatory factor analysis (CFA),
(2) inspection of intraclass correlations, (3) estimate within-level factor structure,
(4) estimate between-level factor structure, and (5) multilevel CFA (Muthén, 1994).
The first four steps provide initial information about the factor structure of CTE at
different levels and provide justification for applying multilevel analyses. The last
step provides a method for analyzing CTE at multiple levels simultaneously, given
the nested data structure (i.e., teachers are nested within schools). In multilevel
CFA, the within- and between-level models are analyzed at the same time using a
pooled within-sample covariance matrix and a between-sample covariance matrix
(Muthén, 1994). The size of the intraclass correlations (ICC), which is the proportion
of between-school variance to the total variance, ranges from 0 to 1, where values
of .05 or greater support the application of multilevel analysis (Musca et al., 2011).
All analyses were conducted in Mplus 7.3 (Muthén & Muthén, 1998-2014) using
maximum likelihood estimation with robust standard errors (MLR; Asparouhov &
Muthén, 2007; Muthén, 1984). In addition, analyses included school ID as a cluster
subcommand. Since the chi-square is sensitive to sample size, we consulted three
additional fit indexes when evaluating model fit: the comparative fit index (CFI),
the root mean square error of approximation (RMSEA), and the standardized root
mean square residual (SRMR). A CFI equal to or higher than .90/.95 indicates an
acceptable/excellent fit, whereas a RMSEA/SRMR of .05/.08 or smaller indicates an
acceptable/close model fit (Hu & Bentler, 1999).

Relationships between demographics and CTE were examined by regressing
teacher gender (female = 0, male = 1), teacher age, work experience (years), workload,
teaching level (most of the time), and school size on CTE. Concurrent and predictive
validity were examined by inspecting correlations between CTE and social functioning
and academic achievement within and over time.
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Results
Descriptives

Data were derived from 1,528 teachers from 65 schools, with an average number of
23 teachers from each school. Baseline comparisons indicated that the sample was
representative of Norwegian primary schools in that the 65 participating schools and
the 21 municipalities in which they were located only differed significantly from the
Norwegian average on one of 20 variables tested (see Serlie & Ogden, 2014). In addi-
tion, the number of small, medium, and large schools in this sample was in line with
national statistics (Statistics Norway, 2009a). Table 1 presents teacher sample char-
acteristics and shows that about 81% (N = 1,244) of the teachers were female, which

Table 1: Teacher sample characteristics

CHARACTERISTICS FREQUENCY %
Gender (female): n (%) 1,244 81.4
Age (years)
Under 25 29 1.9
25-35 347 22.7
36-45 446 29.2
46-55 413 27.0
56-67 288 18.8
> 67 5 3
Work experience (years)
1 66 4.3
2-4 175 11.5
5-10 412 27.0
11-15 317 20.7
16-20 154 10.1
>20 404 26.4
Work load
>100% 39 2.6
100% 920 60.2
50-99% 524 34.3
<50% 45 2.9
School size
small (50-150) 53 3.5
medium (151-250) 281 18.4
large (>251) 1,172 76.7
Teaching level (grade)
1-4 835 54.6
5-7 668 43.7
mixed 25 1.6
N =1,528

278



Assessing Collective Efficacy in School

is somewhat higher than the national 30:70 male—female ratio (Statistics Norway,
2009b). The majority of the teachers were aged = 36, and only 15.8% had less than
five years of experience in school.

All CTE items showed mean scores above the mid-point. Skewness and kurtosis
were within the normal range for all variables (+2; Field, 2000), except for item 10
(“Learning is more difficult at this school because students are worried about their safety,”
kurtosis = 4.19; skewness = —1.81) and item 11 (“Drug and alcohol abuse in the community
make learning difficult for students here,” kurtosis = 2.85; skewness = —1.75), which both
showed a leptokurtic and negatively skewed distribution (Table 2).

Table 2: Descriptive statistics for teacher collective efficacy items

# ITEM FACTOR M SD SKEW KUR ICC

CEo01. Teachers in this school are able to get

through to difficult students 6C 441 .93 =72 96 a2

CE02. Teachers here are confident they will be able

to motivate their students 6C 437 .88 -.66 .69 .06

CE03. Teachers in this school really believe every

child can learn GC 4.81 1.00 —.98 1.21 .06

CE04. If a child doesn’t want to learn teachers here

give up* GC 500 101 -1.08 .96 .04

CE05. Teachers here don’t have the skills needed to

produce meaningful student learning* GC 485 1m —.97 .50 .04

CE0G6. These students come to school ready to learn TA 416 1.03 —.54 .15 .05

CE07. Home life provides so many advantages the

student here are bound to learn TA 4.05 .98  =.50 317

CE08. Students here just aren’t motivated to learn* TA 4.70 .95 —.64 .05 .06

CE09. The opportunities in this community help

ensure that these students will learn TA 426 1.04 =70 16 .14

CE10. Learning is more difficult at this school

because students are worried about their safety* TA 534 89 ~181 419 .15

CE11. Drug and alcohol abuse in the community

make learning difficult for students here* TA 537 95 ~175 285 18

CE12. Teachers in this school do not have the skills

to deal with student disciplinary problems* 6C 456 1.28 —61 36 .12

Note. *Items are reversed; a high value reflects more positive collective efficacy. GC = group competence. TA =
task analysis. M = mean. SD = Standard Deviation. Skew = skewness. Kur = kurtosis. ICC = Intraclass correlation

Interclass correlations (ICCs) ranged from .04 to .18, indicating that 4—18% of the
variance in CTE items was derived from between-school variations. Notably, ICCs for
half of the items were low (ICC < .06; see Table 2). A mean ICC of .10 does, however,
indicate a sizable between-school heterogeneity and that the multilevel structure of
the data should be taken into account (Musca et al., 2011).

CTE Network
First, network analysis was applied to gain insight into how the twelve items connect
and interact. Figure 1 shows the partial correlation network, i.e., the associations
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@ C1. Get through to difficult

C2. Motivate their students
C3. Believe learn

C4. Teacher give up
@ C5. Meaningful learning
C6. Ready to learn
C7. Motivated to learn
0 C8. Not motivated
C9. Community help
@ @ C10. Safety
C11. Drug and alcohol

C12. Disciplinary problems

Figure 1: Network of the twelve CTE collective efficacy items (C1-C12). Green lines
represent positive associations. whereas red lines represent negative associations. The
thicker the edge the stronger association. Numbers within nodes correspond to item
number. and nodes in bold are competence items. See the online article for the color
version of the figure.

between items left after controlling for all other associations. Among the 66
edges, 46 were non-zero, and overall the nodes were positively connected (i.e.,
green edges). Particularly strong associations emerged between three item pairs:
“Teachers in this school are able to get through to difficult students” and “Teachers here
are confident they will be able to motivate their students” (item 1 and 2, partial r = .49);
“Learning is more difficult at this school because students are worried about their safety”
and “Drug and alcohol abuse in the community make learning difficult for students here”
(item 10 and 11, partial r = .52); and “Home life provides so many advantages the stu-
dents here are bound to learn” and “The opportunities in this community help ensure
that these students will learn” (item 7 and 9, partial r = .37). The results show that
these item pairs tend to co-occur. Further, the network reveals that the compe-
tence items cluster together, supporting the position that they make up a separate

factor.

Multilevel CFA

In the total sample (ignoring the level structure), the two-factor structure reflect-
ing task and competence provided the best model fit in terms of a lower chi-square,
RMSEA, and CFI when compared with the one-factor model (Table 3). None of these
models, however, obtained RMSEA or CFI values within the range for acceptable fit.
Similar results were obtained for the models analyzed at the between-level (N = 65).
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Table 3: Model fit for different within- and between-level models

12 (DF) RMSEA CFI SRMR

Total sample

One factor 690.69 (51) .091 .83 .09
Two factors 483.73 (50) .075 .89 .05
Between level

One factor 999.39 (50) .540 47 17
Two factors 899.04 (49) .526 .36 16
Within level

One factor 597.79 (50) .085 .87 .06
Two factors 403.67 (49) .069 .92 .05

RMSEA = root mean square error of approximation. CFI = comparative fit index; SRMR = standardized root
mean square residual.

At the within-level (N = 1,528), however, the two-factor solution outperformed the
one-factor model and obtained values within acceptable ranges (RMSEA =.069, CFI =
.92, SRMR = .05).

Given the previous results, we next specified a multilevel CFA model to evaluate a
two-factor model at both levels. Initially, results showed that the model fit was outside
the acceptable range (x> (106) = 956.24, p < .001; RMSEA = .073; CFI = .80). Inspections
of modification indices (MI) did, however, suggest several residual covariances at the
within level (CEo1 and CE02, CE10 and CE11, CE09 and CE07). These corresponded
to the strongly connected item pairs in the network model and were included based
on substantial content overlap (see Table 2). In addition, at the between level, find-
ings revealed that item 4 (p = .21) and item 6 (p = .18) did not load significantly on the
competence factor and that the task and competence factors were unrelated (r = .27,
p = .35). The modified model depicted in Figure 2 showed an acceptable fit (x2(105) =
530.10, p < .001; RMSEA =.052; CFI = .90), but the SRMR values reported at the within-
(0.048) and between levels (0.409) clearly indicate that the model fits better at the
individual level than at the school level.

The Influence of Demographic Characteristics

Given that the multilevel results showed a non-optimal solution at the between-level,
we chose to investigate the influence of demographic characteristics on CTE using the
total data set and ignoring the multilevel structure. Still, we ran analyses considering
teachers being nested within schools (i.e., Type = Complex). The variables school size,
teaching level, teacher gender (male = 1), teacher age, workload, and years of work
experience were all regressed on the factors task and competence. Results showed
that both school size and workload were non-significantly related to the factors.
Perceptions of group competence were, however, significantly related to teacher age
(B8=.17,p <.001), teacher gender (3=.06, p < .05), and years of experience as a teacher
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Figure 2: Multilevel confirmatory factor analysis of CTE with standardized factor loa-
dings at the between- and within-level.

(8 = —.10, p < .05). The task factor was significantly related to teacher age (3 = .14,
p <.001) and teaching level (3 = —.14, p < .001).

Criterion Validity

Criterion validity was investigated by inspecting the strengths and directions of the
correlations between academic achievement and problem behavior in school and the
CTE total score, task, and competence. Table 4 provides the correlations between
the variables concurrently (concurrent validity) and over time (predictive validity).
Overall, the results show that the CTE was positively associated with the academic
level in class but negatively associated with academic differences in class and level
of problem behavior in school (r = —.18, — .23, p < .001). The same pattern emerged
over time, but the strengths of the associations were somewhat lower (r = —.15, —.22,
p < .001). Interestingly, the task factor consistently showed higher correlations with
academic level, academic differences, and less serious problem behaviors compared
with the group factor. However, both factors showed significant correlations with
academic achievement and problem behavior in the expected directions. Overall, the

results provide evidence of concurrent and predictive validity, that is, criterion validity.

Discussion
The present paper aimed to investigate the psychometric properties of the CTE-12 in
terms of construct and criterion validity. The present study is, to our knowledge, the

282



Assessing Collective Efficacy in School

G0'0 >d 4 ‘1070 > dyx

L9 €T W EC— WO 0 el AR 7L 7 WOL— T1 sIolAeYaq wa|qoid SNOLIS “LL
- Ve 08— 7 wsE5 7T w8 8l — 9= Ol = Tl sJolneyaq wajqoid ssa7 "ol
- AR el 7T k) A AR 0L = = T1  SedUDUaJ4Ip Dlwapedy 6
- 80— Ol = 0T — w75 0T els 44CC Tl SIUSWSASIYDE DIWSpedyY ‘8
- 09 T el = eIl = WO St L1~ sJolneyaq wajqoid snoLas 'L
- 8 € — 00— YA BRAR L1~ slolneyaq wajqold ssa7 ‘9
- VA e CC— Ol = w3l L1~ S92U3Ja4}Ip dIWSpedy °§
- 0T els s EC L1~ SIUBWA3IYDE dIWapedy ¥
- w37 8 10308} MSe] ‘€
- L8 Jodey dnoig ¢
- 310X L
ol 6 8 L 9 S Vi € [4 L

SI0IABYq

Wwia|qold pue SIUSWSASIYDE JIWSPedE puk 3] U3aMIaq SUOIIRIDOSSY Y7 ajqel

283



Mari-Anne So¢rlie & Silje Sommer Hukkelberg

first to investigate the CTE-12 in a Scandinavian context as represented by Norway and
to consider the network of items. In addition, we wanted to shed light on the demo-
graphic characteristics influencing CTE. Overall, the network showed positive associa-
tions between the CTE items.

Strong associations emerged between the following nodes: “Teachers in this school
are able to get through to difficult students” and “Teachers here are confident they will be
able to motivate their students”; “Learning is more difficult at this school because students
are worried about their safety” and “Drug and alcohol abuse in the community make learn-
ing difficult for students here”; and between “Home life provides so many advantages the
students here are bound to learn” and “The opportunities in this community help ensure
that these students will learn.” The items reflect aspects of motivation, a safe school
environment, and support from family/community and tend to co-occur in the evolu-
tion of CTE-12. These findings indicate that not only are these items important to the
definition of CTE as a construct, but they can also be essential to focus on in interven-
tions to promote collective efficacy in school. In addition, the locations of items in the
network confirm that the group and task items cluster together.

The results of the single-level CFAs supported a two-factor solution across the
twelve items, reflecting task and competence. This two-factor solution is in accor-
dance with several other studies (e.g., Fives & Looney, 2009; Goddard et al., 2004).
The multilevel model revealed that this bipartite structure provided the best model
fit at the within-school level, whereas several caveats were present for the between-
school level. Two items (4 and 6) did not load significantly on the intended factors; in
addition, task and competence were unrelated. The SRMR value for the between-level
solution was far from optimal, suggesting that the CTE-12 is best considered when
used at an individual school level. The ICCs showed that only 4—18% of the variance
in CTE items derived from between-school variation; that is, the majority of the vari-
ance in items was located within schools. These results mirror findings reported by
McCoach and Colbert (2010).

Furthermore, the results suggest that school size and workload are robust charac-
teristics unrelated to CTE. Older teachers evaluated both collective task and compe-
tence higher than their younger counterparts did. This finding probably reflects that
experience as a teacher results in higher perceived abilities or trust in the collegium’s
potential to reach effectively out to all students. In addition, male teachers reported
somewhat higher group competence than female teachers, and group competence
was evaluated as lower among those teachers reporting more years of experience as
a teacher. One explanation may be that over time, teachers work more independently,
resulting in lower evaluations of teachers’ joint group capabilities. Unexpectedly,
teaching level also related negatively with task; teachers in lower grades evaluated
higher levels of task. It is possible that the effects of external factors on teachers’ abil -
ity to give instructions are more prominent in the early student years and become
more segmented as the students grow older. Another explanation may be that teach-
ers in higher grades cooperate less with each other compared to teachers in lower
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grades, perhaps because there is less tradition or culture for collaboration. It may also
be that because older students are often more challenging and teaching them is more
demanding, the teachers in higher grades do not prioritize using time on collabora-
tion with colleagues. Finally, the results confirmed the wide impact of CTE, revealing
significant associations with both academic outcomes and school problem behavior.
These results correspond well with prior findings (e.g., Donohoo et al., 2018; Eells,
2011; Goddard, 2001; Serlie & Torsheim, 2011).

All correlations were in the expected direction, both concurrently and over time;
that is, CTE was associated positively with the academic achievement level in class and
negatively with academic differences in class and the occurrence of more and less seri-
ous problem behaviors in school. Although the correlations were small, they were con-
sistent and significant across the various criterion variables, which provided evidence
of concurrent and predictive validity.

Strengths and Limitations

The present study has several strengths and limitations. Foremost and for the first
time, the psychometric properties of CTE-12 were evaluated in a Scandinavian con-
text (Norway), using a large sample randomly invited to participate in the study, a
sample with different demographic characteristics and a sample most likely repre-
sentative of Norwegian primary schools. Although only one significant group dif-
ference between the study sample and the average Norwegian school was identified
at baseline, we cannot rule out the chances of differences in unmeasured variables
related to the outcomes. The reliability of the measurement for assessing seri-
ous problem behavior in school was low, suggesting that this instrument should be
improved. In this study, students’ academic achievement and school problem behav-
ior were deliberately and reliably measured at the group level (i.e., class level) rather
than at the individual level, implying that these variables, just as the CTE variable,
were measured and analyzed as a group attribute and not as an individual attribute.
We see this congruence in measurement level as a strength of the study while oth-
ers may object that more traditionally used measures of academic achievement and
behavior problems, such as academic and psychological test scores, could have given
more precise estimates.

Furthermore, since we only studied cross-sectional CTE-12 data, we cannot deter-
mine the stability of this construct over time or draw conclusions about cause or effect;
that is, whether collective efficacy in school induces problem behaviors and academic
achievement among students or whether it is the other way around. Finally, the single-
rater approach, using teachers as the only informant group, may have increased the

probability of inflated relationships between the independent and dependent variables.
Conclusion

Overall, the present study provides insights into the psychometric properties of the
short Collective Teacher Efficacy Scale (Goddard, 2002). The results indicate that the
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CTE-12isbest considered as a construct consisting of two separate but related dimen-
sions: task and competence. However, in this study, the bipartite solution was best
conceptualized at the individual school level. From the results, it also appears that
demographic characteristics have an impact on how CTE is evaluated. Thus, it should
be kept in mind that demographic factors related to both school and teacher influ-
ence the evaluation of CTE. The study should, however, be replicated in other Nordic
countries (e.g., Sweden, Denmark, Finland or Iceland) to establish more sound con-
clusions about the validity of CTE-12 when used in Scandinavia. Meanwhile, we pro-
pose that the CTE-12 scale is useful for measuring collective efficacy among teachers
and relates to both academic achievement and problem behavior in the Norwegian
school context.
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