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Social contagion has been documented across various domains. Received 12 April 2022
However, this phenomenon has not been explored in relation to Accepted 26 March 2023
formative assessment in schools. This study examines the social KEYWORDS
contagion of school teachers’ formative assessment practice; and Social contagion; formative
self-efficacy. A sample of 296 t_eacherg from 12 Hong Kong primary assessment; self-efficacy;
and secondary schools participated in this study. All participants collective efficacy
completed the same questionnaire twice, one year apart. The long-

itudinal results showed that formative assessment practices and

self-efficacy were socially contagious. When teachers had collea-

gues who engaged in formative assessment practices and had high

self-efficacy, they were more likely to engage in formative assess-

ment and become more efficacious themselves. Also, school-level

formative assessment self-efficacy predicted individual-level forma-

tive assessment practices demonstrating the importance of collec-

tive efficacy. The findings can inform the provision of school

support and the design of teacher professional development pro-

grammes for promoting formative assessment in schools.

Introduction

The positive effect of formative assessment on students’ learning outcomes has been
consistently reported in the literature (e.g. Bennett, 2011; Black & Wiliam, 1998; Dunn &
Mulvenon, 2009). However, formative assessment is a challenging practice for teachers
and its implementation is far from satisfactory in both Eastern (Yan & Brown, 2021) and
Western classrooms (Bonner, 2016; Wiliam et al., 2004). Thus, it is crucial to identify
factors influencing teachers’ formative assessment practices.

Teaching is a highly context-dependent practice and teachers do not work in isolation.
Review studies (e.g. Heitink et al., 2016; Yan et al., 2021) show that both personal and
contextual factors influence teachers’ beliefs and practices with regard to formative
assessment. Among studies examining contextual factors, most have focused on envir-
onmental factors (e.g. assessment policy, school support, school leadership) from
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a pedagogical perspective. Less attention has been paid to the role of fellow teachers who
are also an essential part of one’s context (van Beurden et al., 2017). In this study, we ask
whether fellow teachers’ formative assessment practices and self-efficacy could affect
one’s own implementation and self-efficacy of formative assessment. This phenomenon
can be considered a form of social contagion.

Social contagion pertains to the ‘catching’ of behaviours, emotions, attitudes, and
motivational states among interconnected individuals (Levy & Nail, 1993; T. C. Wild &
Enzle, 2002). Social contagion research has been conducted in a wide range of domains,
such as health (Datar & Nicosia, 2018; Peen et al., 2021), economics (Hansen, 2021),
organisations (Bakker et al., 2005, 2006), and family (Chi et al., 2019; Fredriksen et al.,
2019; Mazzuca et al., 2018) contexts. It has also been studied in the educational context
(Burgess et al., 2018), particularly focusing on contagion among peers or classmates
(King, 2020; King & Datu, 2017; Mendoza & King, 2020, 2022 T. C. Wild & Enzle, 2002;
T. C. Wild et al., 1997), and contagion from teachers to students (Bakker, 2005; Oberle &
Schonert-Reichl, 2016).

However, relatively few studies have examined contagion among teachers and the only
exceptions focused on the spread of burnout among teachers (Meredith et al., 2020). To our
knowledge, no past study has examined formative assessment practices and self-efficacy
from a contagion perspective. Thus, this study aims to investigate the social contagion of
teachers’ formative assessment practices and self-efficacy. In other words, we are interested
in exploring whether teachers who have colleagues engaging in formative assessment
practices and having high self-efficacy are more likely to conduct formative assessment
and become more efficacious themselves. Understanding this phenomenon would inform
the provision of school-based support measures and the design of teacher professional
development programmes for promoting formative assessment in schools.

Formative assessment

As a useful strategy to promote students’ learning performance and self-regulated learn-
ing, formative assessment has become an essential agenda in worldwide educational
reform (Birenbaum et al., 2015; Yan & Brown, 2021). Many empirical studies have
justified its positive impact on students’ learning in different circumstances (e.g. Black
& Wiliam, 1998; Dunn & Mulvenon, 2009; Gikandi et al., 2011), although the magnitude
of the effects differs across contexts (Bennett, 2011).

Formative assessment refers to activities that elicit evidence of student learning
progress which can be used by teachers, students, or others to inform future teaching
or learning plans (Black & Wiliam, 1998). As implied by its definition, formative
assessment encompasses a wide variety of practices in classrooms (Bennett, 2011;
McMillan et al., 2013). Scholars have been working on conceptualising formative assess-
ment regarding its various aspects, components, and strategies (Antoniou & James, 2014;
Heritage, 2010; Ruiz-Primo & Furtak, 2006). For example, in Wiliam and Thompson’s
(2008) framework, various formative assessment practices are categorised into five key
strategies, including 1) Clarifying and sharing learning intentions and criteria for suc-
cess; 2) Engineering effective classroom discussions, questions, and learning tasks; 3)
Providing feedback that moves learners forward; 4) Activating students as instructional
resources for one another; and 5) Activating students as the owners of their own learning
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(Wiliam & Thompson, 2008, p. 64). These strategies could be grouped into two major
types, i.e. teacher-directed formative assessment and student-directed formative assess-
ment (Yan & Pastore, 2022). The former refers to formative assessment practices
dominated by teachers, such as sharing the learning goals and providing feedback,
while the latter refers to formative assessment practices over which students have more
control, such as self-assessment and peer-assessment.

Social contagion of motivation and behaviours

As mentioned earlier, social contagion refers to the phenomenon that beliefs, emotions,
and behaviours can spread in a social network (Boyles, 2008; Christakis & Fowler, 2013).
Previous studies have revealed social contagion of psychological states (e.g. mindset),
emotions (e.g. happiness, anxiety), motivations (e.g. intrinsic motivation, growth mind-
set, and achievement goals), and behaviours (e.g. smoking, cooperative behaviours, and
exercising) (Christakis & Fowler, 2013; King & Datu, 2017; King, 2020; King & Mendoza,
2020, 2021; Poirier et al., 2017). Given the absence of research on social contagion in the
domain of formative assessment, we draw on the general social contagion literature to
provide the evidence base for the present study.

Individuals can infer the motivation of others (Hassin et al., 2005), and the perceived
motivational state is likely to result in actions that are consistent with the motivational
state of the target person (Bargh et al., 2001). Previous studies (e.g. Frenzel et al., 2009;
Radel et al., 2010; T. C. Wild et al., 1997) showed that motivation could spread from
teachers to students, or from students to students. For example, Frenzel et al. (2009)
revealed that teachers’ intrinsic enjoyment of teaching spread to their students. Students
who had teachers who enjoyed teaching became more intrinsically motivated themselves.
This form of contagion was mediated by teacher enthusiasm and held even after
controlling for students’ initial levels of enjoyment in their classes. A recent study by
Xie et al. (2022) further supported the existence of motivational contagion from a cross-
cultural perspective. Using data from a wide range of Eastern and Western cultures, they
found that students who perceived that their teachers enjoyed teaching were also more
likely to enjoy the lessons themselves. These results held despite accounting for a wide
range of potentially confounding factors such as socioeconomic status and gender.

In addition to motivation, various behaviours may spread between connected indivi-
duals (Fowler & Christakis, 2010). For instance, Tsvetkova et al. (2014) found that
generous behaviours were contagious, with individuals who received help from others
more likely to emulate such behaviours themselves. Another study by Aarts et al. (2004)
revealed that the pursuit of money and other material rewards was also contagious. When
individuals observed other people pursuing materialistic goals, they were more likely to
engage in such behaviours themselves. Still, another study by Aral and Nicolaides (2017)
found that exercise behaviours were contagious. When one’s friends engaged in running,
one became more likely to engage in running oneself. Behavioural contagion is some-
times the real cause of the social contagion of other observable outcomes. For example,
the spread of obesity is not because obesity itself spreads, but because relevant behaviours
(e.g. not exercising regularly and not having a healthy diet) do (Christakis & Fowler,
2013). Although these studies do not focus on formative assessment per se, the phenom-
enon of social contagion regarding motivation and behaviours might also be operative
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among teachers, particularly in relation to their formative assessment behaviours and
their self-efficacy in engaging in such behaviours.

Mechanisms of social contagion

Multiple mechanisms could explain why and how social contagion happens. One of the
primary mechanisms of social contagion is through a priming process (Laurin, 2016).
Priming occurs when some external event activates a mental representation in one’s
mind and that mental representation becomes more easily accessible (Molden, 2014). For
example, the mental representation of formative assessment could be activated and
primed when a teacher sees her colleagues engaging in formative assessment practices.
Once activated, the mental representation remains accessible for a certain period of time,
depending on the personal relevance of the mental representation. For instance, for
teachers who value student learning and see the link between formative assessment and
student learning, the mental representation of formative assessment might remain active
in their consciousness after they see other colleagues engaging in formative assessment
practices.

Priming can occur outside of conscious awareness, such as through mimicry, which
happens when individuals mimic the voices, facial expressions, postures and behaviours
of others (Chartrand & Lakin, 2013; Chartrand & Bargh, 1996). Social contagion can also
occur through conscious cognitive effort (Totterdell, 2000) when individuals intention-
ally attune themselves to affective states or behaviours of others for better social inter-
actions. It is also possible that social contagion happens due to shared context (Westman,
2001, 2011). For example, work engagement is socially contagious between working
couples because they share similar family circumstances (e.g. family resources) and
experience common stressors (Bakker & Demerouti, 2007).

Social contagion of formative assessment practices and self-efficacy

The phenomenon of social contagion has been examined in teacher populations. For
example, Kim et al. (2017) reported that early-career teachers’ burnout was strongly
influenced by close colleagues’ burnout levels. Meredith et al. (2020) also found that
burnout could transfer from one teacher to another, especially when interpersonal
interactions are strong in terms of frequency, embeddedness, and multiplexity.
Westman and Etzion (1999) found that principals’ stress crossed over to the teachers
they were leading.

Likewise, it is possible that teachers’ practices and self-efficacy of formative assessment
are potentially socially contagious. However, to the authors’ knowledge, there is no study
focusing on this topic. Teachers’ formative assessment self-efficacy refers to their per-
ceived difficulty in conducting formative assessment in classrooms (Yan & Cheng, 2015).
Both teachers’ practices and self-efficacy of formative assessment may be affected by
fellow teachers. For example, when a teacher observes fellow teachers’ formative assess-
ment, she might become more likely to remember her own attempt to engage in such
practices in the past, or she might remember the professional development sessions she
attended about such assessment practices. The activation of the mental representation of
formative assessment may lead to the teacher’s own formative assessment practices.
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The school context is an overall representation of the level of resources available in the
school (Kim et al., 2017) that influence teachers’ teaching practices. Teachers within the
same school work in more or less the same teaching context (e.g. the class size, teaching
workload, and students’ characteristics). Thus, teachers’ formative assessment practices
and self-efficacy could appear as socially contagious under a similar teaching context.

In addition, teachers in the same school usually have the same level of school support
(e.g. school-based professional development and professional sharing culture), which
may account for the social contagion of teachers’ practices and self-efficacy of formative
assessment among teachers. For example, when a school provides teachers with frequent
and quality professional development on formative assessment, some teachers may
substantially enhance their practices and self-efficacy of formative assessment.
Consequently, those teachers are more likely to provide fellow teachers with support in
terms of knowledge, assessment materials and strategies through within-school profes-
sional sharing and discussions. Thus, understanding the potential pattern of social
contagion of formative assessment may have important implications for the design and
implementation of teacher professional development.

Collective efficacy: the influence of school-level formative assessment
self-efficacy on individual formative assessment practices

It is reported that individual teachers’ formative assessment self-efficacy influences their
formative assessment practices (Yan et al.,, 2021). Teachers with higher levels of self-
efficacy about implementing formative assessment were more likely to perform it
(Schiitze et al., 2017), even when they encountered setbacks (Dixon & Haigh, 2009).
Yan and Cheng (2015) investigated predictors of formative assessment within the frame-
work of the Theory of Planned Behavior (Ajzen, 1991). They found that self-efficacy was
the strongest predictor of teachers’ intention to conduct formative assessment which, in
turn, influenced the actual implementation of formative assessment.

Past studies have shown that collective efficacy contributes to predicting behaviours at
the individual level, such as students’ bystander behaviours (Sjégren et al., 2020), pro-
environmental behaviour (Chen, 2015), and discussion behaviours in collaborative
learning environments (Wang & Lin, 2007). However, it is unclear whether collective
formative assessment efticacy influences individual teacher formative assessment prac-
tice. According to social cognitive theory, members of the same group are likely to act
together on shared beliefs (White et al., 2009). Thus, it is conceivable that individual
teachers are more likely to conduct formative assessment in a school with a high level of
collective efficacy in formative assessment. However, this remains a speculative assump-
tion without empirical evidence. Hence, the current study aims to address this gap.

The present study

The aim of the present study was to examine the social contagion of teachers’ formative
assessment practices and self-efficacy, as well as the effects of collective efficacy on
individual formative assessment practices. To provide a more nuanced picture, we
divided formative assessment practice into two types, i.e. teacher-directed formative
assessment and student-directed formative assessment. We also posited that these effects
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would hold after controlling for alternative explanatory variables, including gender,
teaching experience, and school sector (i.e. covariates). The following hypotheses were
posited.

First, we posited that formative assessment practices and self-efficacy would be socially
contagious (social contagion hypotheses). The conceptual framework for the social con-
tagion effects is shown in Figure 1.

Hypothesis 1: School-level teacher-directed formative assessment practices (i.e. having
colleagues engaging in teacher-directed formative assessment practices) would positively
predict teachers’ individual-level teacher-directed formative assessment practices.

Hypothesis 2: School-level student-directed formative assessment practices (i.e. having
colleagues engaging in student-directed formative assessment practices) would positively
predict teachers’ individual-level student-directed formative assessment practices.

Hypothesis 3: School-level formative assessment self-efficacy (i.e. having colleagues
with high formative assessment self-efficacy) would positively predict teachers’ indivi-
dual-level formative assessment self-efficacy.

Second, we posited that collective formative assessment efficacy would positively predict
individual formative assessment practices (collective efficacy hypotheses). The conceptual
framework for the collective efficacy effects is shown in Figure 2.

Hypothesis 4: School-level formative assessment self-efficacy (i.e. having colleagues
with high formative assessment self-efficacy) would positively predict teachers’ indivi-
dual teacher-directed formative assessment practices.

Hypothesis 5: School-level formative assessment self-efficacy (i.e. having colleagues

with high formative assessment self-efficacy) would positively predict teachers’ indivi-
dual student-directed formative assessment practices.

Level 2 = School level

T1 School-level FA
* TI school-level teacher-directed FA
* TI school-level Student-directed FA
+ T1 school-level FA self-efficacy

Social contagion effect

Level 1 = Individual level

T1 Individual-level
T2 FA
Autoregressor + T2 Teacher-directed FA
. E f“if“ﬁ“ai-iwei ‘Serau‘i]iﬂ‘;i‘;:c‘f‘z 1;‘: « T2 Student-directed FA
. individual-level lent- ecte . ¢
* Tl individual-level FA self-efficacy Auto-regressor effect T2 FA self-efficacy

Figure 1. The conceptual framework for the social contagion effects (FA: formative assessment).
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T1 School-level FA self-efficacy

Collective efficacy effect

T2 FA
* T2 Teacher-directed FA
* T2 Student-directed FA

T1 Individual-level FA self-efficacy

Individual-level
efficacy effect

Figure 2. The conceptual framework for collective efficacy effects (FA: formative assessment).

Methods
Participants and data collection procedure

A sample of 296 teachers from 12 schools participated in this study. There were 104
(35%) males and 192 (65%) females. In terms of the school sector, there were 169 (57%)
primary and 127 (43%) secondary school teachers. All participating teachers completed
the same questionnaire twice, one year apart. A one-year time span between Time 1 (T1)
and Time 2 (T2) survey was decided because (1) schools usually plan the timetabling on
an annual basis, and (2) one year should be an appropriate period for behaviour
contagion to happen. Teachers’ responses at T1 and T2 were matched through an eight-
digit identifier number, which consists of the last four digits of the participant’s telephone
number and birth date and month. Ethics approval was obtained from the first author’s
affiliated University. The participation of teachers in the study was entirely voluntary,
and written consent was obtained from all participants.

Measures

Teacher formative assessment practice

Teachers’ formative assessment practices were assessed with the Teacher Formative
Assessment Practice Scale (TFAPS) (Yan & Pastore, 2022). The development of the TFAPS
was guided by the Wiliam and Thompson’s (2008) five-category framework of formative
assessment, as discussed earlier. The scale has 10 items under two subscales. One is the
teacher-directed formative assessment subscale (TdFA; 6 items; Rasch reliability 0.74). This
subscale has six items grouped into three categories of formative assessment practices,
including clarifying learning intentions and criteria for success (e.g. I share the learning
intention before students start working in class.), engineering effective tasks to check students’
learning progress (e.g. I use various assessment activities in the classroom to check students’
mastery of course content.) and providing feedback to support learning (e.g. I point out
students’ strengths and weaknesses in my feedback.). The other is the student-directed
formative assessment subscale (SdFA; 4 items; Rasch reliability 0.77) which has four items
grouped into two categories of formative assessment practices, including activating peer
assessment (e.g. I ask students to provide feedback to help peers improve.) and activating self-
assessment (e.g. I ask students to identify strengths and weaknesses in their own work.). A six-
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point response scale (1 = Never, 2 = Rarely, 3 = Seldom, 4 = Sometimes, 5= Frequently, 6 =
Very Frequently) was used for all items.

Teacher formative assessment self-efficacy

Teachers’” formative assessment self-efficacy was assessed with the self-efficacy subscale
in the Teacher’s Conceptions and Practices of Formative Assessment Questionnaire (Yan
& Cheng, 2015). The self-efficacy subscale has six items (Rasch reliability 0.84; e.g. I can
design appropriate assessment tasks for formative assessment). A six-point response scale
ranging from Strongly Disagree (1) to Strongly Agree (6) was adopted for all items.

Covariates
The covariates used in this study included gender, teaching experience, and school sector
(primary vs. secondary).

Analytic strategy

We examined the missing data, generated descriptive statistics, and computed the
bivariate correlations among the variables before proceeding with testing the measure-
ment model and examining our key hypotheses.

Testing the measurement model. We conducted longitudinal confirmatory factor
analyses (CFA) on the scales used to check their construct validity. To assess the fit of
the CFA models, we followed existing guidelines: CFI and TLI values greater than .90 and
RMSEA and SRMR values <.08 indicate a good fit (Hu & Bentler, 1999).

Testing the hypotheses. To test the social contagion effects, we aggregated teachers’
responses in the same school and used this as a between-school factor (Level 2).
Aggregating school characteristics and using this as a between-level variable has been
used in past studies (Bifulco et al., 2011; Chiu & Chow, 2011) and social contagion
research more specifically (e.g. King & Datu, 2017; King, 2020).

We applied multilevel path analysis (i.e. means-as-outcomes regression analyses with fixed
effects) in MPLUS Version 8.3 (Muthén & Muthén, 2017). This analysis accounted for the
nested nature of our data. We tested two multilevel models for each of the three formative
assessment variables, i.e. teacher-directed formative assessment, student-directed formative
assessment, and formative assessment self-efficacy (see Models 1 to 3). The first model (Model
a) only focused on testing the social contagion and the auto-regressor effect. The second
model (Model b) tested whether social contagion effects held despite including alternative
explanations such as gender, teaching experience, and school sector.

Collective efficacy effects. Our second set of analyses (Models 4 and 5) focused on the
role of self-efficacy at both the individual and school-level in impacting formative
assessment practices. To operationalise school-level self-efficacy, we aggregated teachers’
responses in the same school and used this as a between-school factor (Level 2).

Note that we tested each formative assessment variable separately instead of combin-
ing all the variables in one multilevel model. This was because the number of level 2 units
(12 schools) in this study was on the lower end of the recommended threshold for
multilevel models (Meuleman & Billiet, 2009). It is not advisable to put all the variables
together in one overall model because the small number of level 2 units might lead to an
overfitted model.
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Results
Missing data analysis

We first checked missing data and found that 27 teachers had missing data at either one
of the two time points (9% missing). We compared the analyses where data were deleted
listwise and the one where we used Expectation Maximisation (EM) to impute missing
data. Substantive results remained the same. Since EM is the better approach to handling
missing data (Enders & Bandalos, 2001), all analyses below used EM to deal with missing
data.

Descriptive statistics and correlations

The descriptive statistics and bivariate correlations for T1 and T2 variables are shown in
Table 1. The correlations are all statistically significant, ranging from .226 to .557. The
internal consistency reliabilities of the scales were all above .70.

Testing the measurement model through CFAs

We tested two models, both of which are theoretically grounded. We first tested a four-
factor longitudinal CFA model wherein we had four factors. We allowed the error terms
for the same item at T1 and T2 to correlate, as suggested by Marsh (1989). The four latent
factors were: T1 formative assessment, T2 formative assessment, T1 self-efficacy, and T2
self-efficacy. The fit indices were not that good: chi-square = 1097.924; df = 442; p <.001;
chi-square/df = 2.484; TLI =.857, CFI =.872.

We then tested a model that separated teacher-directed from student-directed
formative assessment. This resulted in a six-factor model: T1 teacher-directed
formative assessment, T2 teacher-directed formative assessment, T1 student-
directed formative assessment, T2 student-directed formative assessment, T1 for-
mative assessment self-efficacy, and T2 formative assessment self-efficacy. The
measurement model had good fit: chi-square = 825.429; df=433; p <.001; chi-
square/df =1.906; CFI =.924; TLI =.913; RMSEA =.055. The model fit statistics
of the six-factor model were better than those of the four-factor model. A chi-
square difference test revealed that the four-factor model was significantly

Table 1. Descriptive statistics, bivariate correlations, and internal reliabilities.

1 2 3 4 5 6
(1) T1 Teacher-directed FA — 490*** 45%%* 540%** .289%** .289%**
(2) T1 Student-directed FA — 347%xx A10%** S57%%* 226%**
(3) T1 FA self-efficacy — 207%%* 250%** 352%%*
(4) T2 Teacher-directed FA — A89*** .302%**
(5) T2 Student-directed FA — 275%%*
(6) T2 FA self-efficacy —
Mean 4.75 4.00 4.21 4.84 4.01 4.60
SD 44 74 .66 40 .76 .63
Cronbach’s alpha 75 .86 .81 .70 .86 93
Skewness -.20 -44 -.36 .02 -51 -.90
Kurtosis 24 -.03 .88 57 .98 3.55

Note: FA = Formative assessment; ***p < .001.
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different from the six-factor model: chi-square difference =272.495, df difference
=9; p<.001. Hence, we used the six-factor model for all subsequent analyses. All
items loaded onto their respective latent constructs with factor loadings ranging
from .400 to .871. All loadings were significant at p <.001.

Testing the key hypotheses through multilevel path analysis

We applied different multilevel models to test the five hypotheses of this study. We
first tested a simple model that focused on the contagion effect without any covariates
(Model a). Next, we tested a model with the different covariates added to test the
robustness of our results (Model b). Table 2 presents the results for testing
Hypotheses 1 to 3, and Table 3 presents the results for Hypotheses 4 and 5. The
supplementary materials contain all the models we have tested.

Testing H1: Social contagion of teacher-directed formative assessment

No covariates (Model 1a). The model indicated that T2 individual-level teacher-directed
FA was significantly predicted by T1 school-level teacher-directed FA ($=0.979, p
<.001), supporting H1 even after controlling for auto-regressor effects (5 =0.465,
p<.001).

With covariates (Model 1b). Next, we added several covariates to test the
robustness of the results. H1 was still supported with T1 school-level teacher-
directed FA positively predicting T2 individual-level teacher-directed FA (8=
0.883, p <.001).

Table 2. Testing the social contagion hypotheses.
T2 Teacher-directed FA T2 Student-directed FA T2 FA Self-efficacy

Model 1a Model 1b Model 2a Model 2b Model 3a Model 3b

Level 1

T1 Auto-regressor A65%** A58%** 575%** 577%** .308** .308%**
Gender .079 -.033 -.022
Teaching experience —.005 .008 -.018
Level 2

T1 School-level FA variable 979%** .883*** 97 5%** 931** .785%%* 926***
Sector 197 .285

R2 at Level 1 21.6% 22.3% 26.5% 26.8% 9.5% 9.6%
R2 at Level 2 95.8% 97% 95.1% 98.7% 61.6% 92.1%
ICC 112 132 .071 .068 0.111 107
Fit indices

Chi-square 53.780 90.916 139.317 165.790 15.363 27.281
df 2 5 2 5 2 5

P value <.001 <.001 <.001 <.001 <.001 <.001
CFl 1.00 1.00 1.00 999 1.00 1.00
TLI 1.00 1.00 1.00 1.00 1.00 1.00
RMSEA .000 .000 .000 .000 .000 .000
SRMR (within) .000 .000 .000 .008 .000 .000
SRMR (between) .005 .004 .007 .015 .002 .005

Note: FA = Formative assessment; **p < .01; ***p<.001.
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Table 3. Testing the collective efficacy hypotheses.

T2 Teacher-directed FA T2 Student-directed FA

Model 4a Model 4b Model 5a Model 5b
Level 1
T1 FA self-efficacy 223 215*% .199* .198***
Gender — .097* - —-.048
Teaching experience — —.091** - .044
Level 2
T1 School-level FA self-efficacy 925%*% .806*** 895%*¥ 873%**
Sector - .387* - 216
R2 at Level 1 5% 6.7% 3.9% 4.3%
R2 at Level 2 85.5% 98.1% 80% 91.3%
ICC .063 .057
Fit indices
Chi-square 10.315 26.952 9.221 17.615
df 2 5 2 5
P value <.001 <.001 <.001 .004
CFI 1.00 1.00 1.00 .994
TLI 1.00 1.00 1.00 1.00
RMSEA .000 .000 .000 .000
SRMR (within) .000 .007 .000 .008
SRMR (between) .007 .023 .009 .018

Note: FA = Formative assessment; *p < .05; **p<.01; ***p<.001.

Testing H2: Social contagion of student-directed formative assessment

No covariates (Model 2a). The model indicated that T2 individual-level student-directed FA
was significantly predicted by T1 school-level student-directed FA (8 =0.975, p <.001),
supporting H2 even after controlling for auto-regressor effects (8 =0.515, p <.001).

With covariates (Model 2b). Next, we added several covariates to test the robustness of
the results. H2 was still supported with T1 school-level student-directed FA positively
predicting T2 individual-level student-directed FA (8 =0.931, p < .001) despite the inclu-
sion of auto-regressor and covariates into the model.

Testing H3: Social contagion of formative assessment self-efficacy

No covariates (Model 3a). The model indicated that T2 individual-level FA self-efficacy
was significantly predicted by T1 school-level FA self-efficacy (f=.785, p <.001), sup-
porting H2 even after controlling for auto-regressor effects (5 =0.308, p <.001).

With covariates (Model 3b). Next, we added several covariates to test the robustness of
the results. H3 was still supported with T1 school-level FA self-efficacy positively pre-
dicting T2 individual-level FA self-efficacy (5 =0.926, p <.001) despite the inclusion of
auto-regressor and covariates into the model.

Testing H4: Self-efficacy as a predictor of teacher-directed formative assessment
No covariates (Model 4a). The model indicated that T2 individual-level teacher-directed
FA was significantly predicted by T1 school-level FA self-efficacy (= 0.925, p <.001),
confirming H4. These results held even after controlling for individual-level FA self-
efficacy (8 = 0.223, p <.05). Substantively, this meant that a 1 SD unit increase in school-
level FA self-efficacy was associated with a .925 SD unit increase in teacher-directed FA.
With covariates (Model 4b). The model indicated T1 school-level FA self-efficacy
significantly predicted T2 individual-level teacher-directed FA (f=0.806, p <.001).
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These results were held after taking into account the roles of individual-level FA self-
efficacy and other covariates such as gender, teaching experience, and school sector. The
results were robust to the inclusion of covariates.

Testing H5: Self-efficacy as a predictor of student-directed formative assessment

No covariates (Model 5a). The model indicated that T2 individual-level student-directed
FA was significantly predicted by T1 school-level FA self-efficacy (= 0.895, p <.001),
confirming H5. The results held after taking into account individual-level FA self-
efficacy.

With covariates (Model 5b). The model indicated that T2 individual-level student-
directed FA was significantly predicted by T1 school-level FA self-efficacy (= 0.873, p
<.001). These results held despite taking into account the roles of individual-level self-
efficacy and other covariates such as gender, teaching experience, and sector, demon-
strating the robustness of H5 to the inclusion of covariates.

Discussion

Although the crucial role of formative assessment in facilitating students’ learning has
been well documented in the literature (e.g. Black & Wiliam, 1998; Dunn & Mulvenon,
2009), many teachers are reluctant to adopt formative assessment in their classrooms
(Boardman & Woodruff, 2004; Brookhart, 2011). Past studies have explored personal and
contextual factors influencing teachers’ formative assessment practices and self-efficacy
(see Yan et al., 2021 for a review), but there is a lack of consideration of the impact of
fellow teachers who are also an important part of one’s context (van Beurden et al., 2017;
Yan et al., 2022). The present study extends this line of research by examining the social
contagion of teachers’ formative assessment practices and self-efficacy. We tested
whether fellow teachers’ formative assessment practices and self-efficacy could affect
one’s own engagement and self-efficacy in such practices. To our knowledge, the present
study is the first of its kind to test the social contagion phenomenon in the context of
educational assessment.

The results showed that teachers’ formative assessment practices and self-efficacy
spread among teachers within the same school. When teachers within a school performed
formative assessment more frequently, individual teachers carried out formative assess-
ment more frequently. When one’s colleagues had higher formative assessment self-
efficay, individual teachers also became more efficacious in engaging in formative
assessment themselves.

Several viable explanations exist for the social contagion of formative assessment
practices and self-efficacy. Firstly, it may occur through unconscious mimicry.
Observing others in the same group can result in one’s unconscious mimicry of various
behaviours or emotions (B. Wild et al., 2001; Hatfield et al., 2009). For instance, when
a teacher talks about formative assessment with fellow teachers or sees formative assess-
ment practices in colleagues’ classrooms, the teacher might be more likely to recall the
training received, leading to enhanced self-efficacy and engagement in formative assess-
ment practices. Secondly, it may occur through conscious cognitive effort. Past studies
showed that the appreciation of the goals of others might nudge one to pursue similar
goals and take action to attain them (Aarts et al., 2004; Byrne & Russon, 1998). As
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a collective goal, formative assessment is usually explicitly embedded in school policy and
communicated among teachers (Yan & Brown, 2021). It is likely that the appreciation of
the collective goal (formative assessment) leads to teachers’ automatic adoption and
pursuit of the goal. Thirdly, it could be the result of shared context. Teachers within
a school teach in the same teaching context, face similar formative assessment difficulties,
and share a similar level of school support. Under such a shared context, teachers’
formative assessment practices and self-efficacy can be modelled and ‘caught’ by fellow
teachers.

Results also indicated that school-level formative assessment self-efficacy predicts
individual-level formative assessment practices. When teachers within a school, on
average, had higher formative assessment self-efficacy, individual teachers carried out
formative assessment more frequently. Taken together, the results provided evidence that
formative assessment practices and self-efficacy could be contagious among teachers
within a school. These contagion effects held even after taking into account gender,
teaching experience, school sector, as well as individual-level teachers’” formative assess-
ment practices and self-efficacy at T1.

Past studies have documented the link between collective efficacy and individual
behaviours (e.g. Chen, 2015; Sjogren et al., 2020; Wang & Lin, 2007). However, the
investigations of the relationship between teachers’ self-efficacy and practices of forma-
tive assessment remain at the individual level (Brink & Bartz, 2017; Dixon & Haigh, 2009;
Karaman & Sahin, 2017; Schiitze et al., 2017). This study advances this line of research
one more step. The result supported the direct association between school-level forma-
tive assessment self-efficacy and individual-level formative assessment practices, even
after controlling for individual-level formative assessment self-efficacy. Such an associa-
tion is probably due to teachers’ cooperation and peer support in implementing for-
mative assessment. For example, teachers with high self-efficacy may communicate their
positive attitudes and share their knowledge and strategies with their colleagues. These
interactions create a positive school climate that facilitates the implementation of for-
mative assessment by individual teachers, independent of the individual level of self-
efficacy.

The present study advances the literature on social contagion. On the one hand, our
findings extend previous studies on the contagion of working behaviours (e.g. Bakker
et al., 2006; Totterdell, 2000) to the education context. Social contagion research within
the educational domain has mostly focused on contagion among students (Cohen &
Prinstein, 2006; King, 2020; King & Datu, 2017) or contagion from teachers to students
(Radel et al., 2010). However, less work has been conducted on contagion among
teachers, and the few existing studies focus exclusively on burnout contagion among
teachers (Meredith et al., 2020). Our study extends these findings to the domain of
formative assessment.

On the other hand, our findings corroborate some precedent evidence regarding
formative assessment from a social contagion view. For example, Yan et al. (2022)
revealed that the total number of teachers in a school influenced teachers’ formative
assessment practices: the more teachers in a school, the more likely teachers implement
formative assessment. They speculated that more teachers within a school increased the
likelihood of conducting formative assessment and facilitating peer support. In another
study based on PISA 2018 data, Yan and Chiu (2022) found that two formative
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assessment strategies (i.e. clarifying goals and monitoring progress, and instructional
adjustments) reported at the school-level drove effective formative assessment collec-
tively and improved student learning performance. They argued that when more teachers
within a school engage in formative assessment, there is greater mutual support.
Therefore, teachers could do it more effectively than doing it alone. Their findings
seem verified in this study. The present findings imply that more teachers within
a school may foster social contagion, which explains more use of formative assessment.
In addition, past studies revealed that teachers’ formative assessment practices were
influenced by the opinions of important others, or subjective norms (e.g. Ahmedi,
2019; Yan & Cheng, 2015). Similarly, fellow teachers’ practices and self-efficacy of
formative assessment are likely to influence individual teachers’ formative assessment
practices.

Implications

Aside from advancing theory on formative assessment and social contagion, the present
findings also have practical implications. The present findings can inform the design of
school support and teacher professional development programmes to promote formative
assessment implementation.

The social contagion of formative assessment practice could be promoted by devel-
oping an appropriate school environment and providing internal support, which are two
crucial determinants of teachers’ formative assessment practices (Yan et al., 2021).
A positive school environment involves encouraging leadership and collegial support.
In a school where the school leaders value and encourage formative assessment, staff
share a similar understanding of formative assessment, teachers are open to collabora-
tions and peer support in implementing formative assessment, and teachers have oppor-
tunities to share the best practice, the formative assessment practices are likely to flourish.

Internal school support for formative assessment could be provided in various forms,
such as school-based policies prioritising formative assessment, clear and concrete
operational guidelines, necessary facilities, curriculum and manpower adjustments, and
easy access to professional support. Without necessary school support, teachers are less
likely to implement formative assessment or do it well (Crichton & McDaid, 2016; Yan,
2021).

Professional development can change teachers’ perceptions (Dixon & Haigh, 2009; So
& Lee, 2011) and promote the implementation of formative assessment in classrooms
(DeLuca et al., 2019). However, the effectiveness of teacher professional development
depends on the programme design. The findings of this study imply that a whole-school
approach of formative assessment training may be more effective than training some
teachers from different schools. This is because the whole-school teacher training can
develop the desirable school environment, as discussed earlier, which facilitates the
contagion of formative assessment practices. Training all teachers in a school enables
peer interaction and support, a potential pathway for the contagion of working beha-
viours (Bakker & Xanthopoulou, 2009).

The contagion of formative assessment practices also highlights the importance of
informal learning organisations, such as professional learning communities. Such learn-
ing environments can develop teachers’ professional knowledge and skills and build peer
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trust and collective teacher efficacy (Bozkurt et al., 2021). All of these characteristics can
foster the social contagion of formative assessment practices.

Limitations and future directions

Despite the strengths of the present study, limitations need to be acknowledged. First, the
study, though longitudinal in nature, is not experimental. Indeed, some of the most
rigorous studies on social contagion in the educational context have used experimental
designs to demonstrate stronger evidence of causality (Radel et al., 2010, 2015). Future
studies can apply experimental or quasi-experimental designs to explore whether profes-
sional development activities promoting formative assessment among a certain group of
teachers would have crossover effects on other teachers they interact with.

Second, the number of schools in our study was relatively small given the logistical
challenges of recruiting a large number of schools. Future studies with more schools
could enhance the generalisability of our findings. As all data were collected in the
Hong Kong context, it will be meaningful to explore whether there is a similar phenom-
enon in different cultural contexts. Furthermore, future studies could examine school
factors that may influence the social contagion effect. For example, questions - such as
whether social contagion effects are more pronounced in public or private schools, rural
or urban schools? Or whether social contagion effects are influenced by teachers’
formative assessment training experience? — could be explored with larger and more
heterogeneous samples.

Another limitation is related to the reliance on self-report measures, which may be
subjective to response bias (e.g. social desirability). Future studies are encouraged to use
more objective measures of teachers’ formative assessment practices for more accurate
estimates of social contagion effects.

This study is exploratory in nature. It will be meaningful to have more studies to
replicate and expand on this new finding, and identify the potential mediators and
moderators that might influence social contagion effects among teachers’ formative
assessment practices.

Conclusion

The present study makes a unique contribution to the literature by examining the social
contagion of teachers’ formative assessment practices and self-efficacy. Our study has
several key findings. First, having colleagues who are engaging in formative assessment
practices makes one more likely to engage in formative assessment oneself. These results
held even after controlling for one’s previous formative assessment practices and also
held regardless of gender, teaching experience, and school type. Second, when other
teachers within the school demonstrate high levels of self-efficacy in formative assess-
ment, teachers also become more efficacious themselves. Third, when other teachers were
self-efficacious, teachers were more likely to engage in formative assessment practices
themselves. Our findings provide insight into the importance of school dynamics in
shaping teachers” assessment practices. Educators and school leaders could leverage the
phenomenon of social contagion to provide appropriate school support and design
whole-school teacher training to advance formative assessment implementation.
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