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a b s t r a c t

Past studies identified isolated factors influencing teachers' formative assessment practices (FAP) but did
not show a comprehensive model of it. Hence, this study systematically creates and tests a theoretical
model of FAP by determining whether personal or contextual factors are linked to teachers' FAP. We
collected longitudinal data from 296 Hong Kong primary and secondary teachers through two waves of
the survey. The results of a multivariate outcome, multilevel analysis showed that personal (teacher rank,
years of teaching experience, and self-efficacy) and contextual factors (school support, total number of
teachers in a school, and teaching grade) significantly impact teachers’ FAP.
© 2022 The Authors. Published by Elsevier Ltd. This is an open access article under the CC BY-NC-ND

license (http://creativecommons.org/licenses/by-nc-nd/4.0/).
1. Introduction

By informing instruction and scaffolding student learning,
formative assessment can help drive education reforms (e.g.,
Assessment Reform Group, UK; No Child Left Behind, US). Empirical
studies have shown that formative assessment improves students'
learning motivation (Weurlander et al., 2012), self-regulated
learning (Clark, 2012; Ng, 2016), and learning outcomes (Black &
Wiliam, 1998; Klute et al., 2017; Wiliam et al., 2004). How teach-
ers perceive, design, and implement formative assessment activ-
ities in their classrooms strongly affects its success, but many
teachers are reluctant to change their conceptions and practices to
implement formative assessment (Boardman & Woodruff, 2004;
Brookhart, 2011). As many teachers cannot easily implement it (Ali
and Instruction, The Educa-
, N.T., Hong Kong.

Ltd. This is an open access article u
& Iqbal, 2013; Cowie& Harrison, 2016), they often avoid doing it or
do it poorly (DeLuca & Bellara, 2013; Wylie & Lyon, 2015). Since
Hong Kong policies have advocated formative assessment for two
decades, her teachers are well aware of its pedagogical merits, but
its implementation in classrooms is not satisfactory (Yan & Brown,
2021). Past studies identified isolated factors influencing teachers'
formative assessment practices (FAP) but did not test a systemic
model of them. Hence, instead of examining only one factor or a
few factors, this study takes steps toward a comprehensive theory
of how personal and contextual factors simultaneously influence
teachers’ FAP. The findings have the potential to inform the
deployment of suitable measures to support FAP implementation.
1.1. Teachers’ FAP

Although scholars generally agree that formative assessment
involves eliciting evidence about student learning and using that
evidence to make decisions about future teaching or learning plans
nder the CC BY-NC-ND license (http://creativecommons.org/licenses/by-nc-nd/4.0/).
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(Black &Wiliam, 2009; Clark, 2012), formative assessment remains
an umbrella term for various practices (Bennett, 2011; McMillan
et al., 2013). To provide a unifying basis for FAP, Wiliam and
Thompson (2008) argued that all FAPs include one or more of
these five strategies:

1) Clarifying and sharing learning intentions and criteria for
success;

2) Engineering effective classroom discussions, questions, and
learning tasks;

3) Providing feedback that aids learners' progress;
4) Activating students as instructional resources for one another;

and
5) Activating students as the owners of their learning.

This unifying basis covers a wide range of essential formative
assessment aspects, including recognition of students’ active role in
formative assessment (Allal, 2016).
1.2. Predictors of teachers’ FAP

Personal or contextual factors can affect teachers' FAP. Such
personal factors include knowledge or beliefs (Brown et al., 2011),
while such contextual factors include accountability, school culture,
and school leadership/management (Brookhart & Moss, 2013;
McKay, 2006; Sach, 2015). By understanding the facilitators and
impediments of teachers’ FAP, educators can develop suitable
supports to empower facilitators and overcome impediments to
enact and maximise FAP.

Three major review studies have synthesised the main findings
of FAP's antecedents (see summary in Table 1, organised into per-
sonal and contextual factors, along with factors examined in this
study). Using Kozma's (2003) three-level (teacher, school/com-
munity, and society/culture) framework, Fulmer et al. (2015) show
that the following factors influenced teachers' assessment practices
(including formative assessment): (a) teacher's student grade level
(kindergarten, primary, etc.), subject matter, teaching experience,
managerial responsibility, values, conceptions, and knowledge
regarding assessment practice, (b) school leaders, community, and
school climate, and (c) national curriculum, cultural norms, and
national policies. Later, Heitink et al. (2016) found that the
following aspects affect the successful implementation of formative
assessment (he used the term “assessment for learning”): assess-
ment design; both teachers' and students' knowledge, skills, beliefs,
and attitudes regarding formative assessment; school leaders,
school culture and support, and professional development. More
recently, Yan et al. (2021) found that personal and contextual fac-
tors influence teachers' formative assessment intentions and
practices: (a) education/training, instrumental attitude, belief of
Table 1
Factors influencing teachers’ assessment practices.

Studies Target
practice

Personal Factors

Fulmer et al. (2015) Assessment
in general

Teaching experience, managerial responsibility,
values, conceptions, and knowledge

Heitink et al. (2016) Assessment
for learning

Knowledge, skills, beliefs, and attitudes

Yan et al. (2021) Formative
assessment

Education and training, instrumental attitude, be
teaching, skill and ability, self-efficacy, affective
and subjective norm

The current study Formative
assessment

Years of teaching, rank, self-efficacy, instrumenta
subjective norm, intention

2

teaching, skill and ability, self-efficacy, subjective norm, and (b)
school environment, internal school support, working condition,
student characteristics, external policy, and cultural norms.
1.3. Personal factors

Previous studies have examined the effect of demographic fac-
tors on assessment-relevant practices, but not formative assess-
ment. Teachers who taught for more years than other teachers used
alternative assessments more often in Bol et al. (1998) and
preferred original, teacher-created assessment activities over
practical, easy-to-use assessment tools in Unal and Unal (2019), but
years of experience and ranks/titles were unrelated to their
assessment literacy in Xu and Brown (2017). As teachers at higher
ranks are often more experienced, have better teaching skills and
receive higher salaries than teachers at lower ranks, the former are
more likely than the latter to use FAP, an integral part of teaching
(Black & Wiliam, 1998; Moss & Brookhart; 2019).

H-1a. Teachers with more years of experience use FAP more
often

vs H-1b. Teachers with more years of experience use FAP less
often.

H-2a. Teachers at higher ranks use FAP more often
vs H-2b. Teachers at higher ranks use FAP less often.
Teachers' beliefs, attitudes, knowledge, and skills can affect their

FAP (Black & Wiliam, 1998; Pastore & Andrade, 2019). Teachers'
beliefs about teaching and learning affect their understanding of
the purposes and use of assessment (Harrison, 2013; Karim, 2015;
Yan, 2014). According to the Theory of Planned Behaviour (TPB,
Ajzen, 1991), personal attitude, self-efficacy, and subjective norm
affect behaviour intention formulation. Behaviour intention and
self-efficacy predict actual behaviour. Teachers with positive
instrumental attitudes towards formative assessment view it as a
useful tool to enhance teaching effectiveness and improve students’
learning outcomes, so they are more likely to implement FAP
(Karaman& Sahin, 2017; Yan& Cheng, 2015). Teachers with greater
confidence in their assessment competence (self-efficacy) are also
more likely than other teachers to both intend to and actually
implement FAP (Crichton & McDaid, 2016; So & Lee, 2011). Like-
wise, perceived positive opinions from important stakeholders
(subjective norm) are a social impetus for teachers to use FAP more
often (Yan & Cheng, 2015). Hence, we test the following
hypotheses.

H-3a. Among teachers, those with better instrumental attitudes
use FAP more often.

H-3b. Among teachers, those with subjective norms supporting
FAP use FAP more often.

H-3c. Among teachers, those with greater intention to use FAP
more often.
Contextual Factors

School sector, subject matter, school leaders, community, school
culture and climate, national curriculum, cultural norms, and national
or international policies
School leaders, school culture, school support, professional
development, student knowledge and skill, student beliefs and attitude

lief of
attitude,

School environment, school support, working conditions, student
characteristics, external policy, and cultural norms

l attitude, School context: school banding, total number of teachers, examination
culture, school support, teaching environment, student attributes
Course context: teaching grade, subject
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H-3d. Among teachers, those with greater self-efficacy use FAP
more often.

1.4. Contextual factors

As FAP occurs in a complex environment, course/school/social
factors can affect FAP. Fulmer et al. (2015) argued that teachers'
perceptions and implementation of assessment practices might be
affected by different levels of contextual factors. Those factors may
come from the immediate course context (e.g., subject area taught
and teaching grade), the school and surrounding community (e.g.,
student characteristics, school support, teaching environment), or
macro-social factors (e.g., exanimation culture). For example,
teaching subject might influence teachers' assessment practices.
Zhang and Burry-Stock (2003) found that teachers of academic
subjects (e.g., mathematics, language, and science) engaged in
certain assessment activities (e.g., interpreting and communicating
standardised test results) more often than teachers of non-
academic subjects (e.g., arts, music, and physical education). Bol
et al. (1998) showed that mathematics teachers used traditional
assessment methods (e.g., examination) less frequently than
teachers of science, social studies, and English. They speculated that
the emphasis on problem-solving in mathematics encourages
mathematics teachers to understand students’ learning process. So,
we propose the following hypothesis.

H-4. Mathematics teachers use FAP more often than other
teachers do.

Past studies have not examined how teaching grade affects
teachers' FAP, although some studies showed that compared to
high school teachers, elementary school teachers used alternative
assessment strategies more often (Bol et al., 1998; Zhang & Burry-
Stock, 2003). We propose that when students' performance on a
high-stakes evaluation (e.g., university entrance exam) affects their
teachers (e.g., salary, reputation, etc.), such teachers are more likely
to use teachingmethods, such as FAP, to aid their students' learning.
Secondary school seniors' (S6) performance on university entrance
exams affects their teachers' and schools’ reputations in many ed-
ucation systems (including Hong Kong), so their teachers might use
FAP more often than other teachers do.

H-5. S6 teachers use FAP more often than other teachers do.
The total number of teachers and school banding might be

linked to FAP. Schools withmore teachers are more likely to include
some teachers with non-traditional teaching methods and assess-
ment strategies, such as FAP. More such teachers both increases the
likelihood that some teachers will use it and that such teachers
mutually support one another's use within a FAP-supportive cul-
ture (social contagion, Christakis & Fowler, 2013).

H-6. Among teachers, those in schools with more teachers use
FAP more often.

Students with higher achievement (school banding) or better
attitudes toward formative assessment, better understanding and
readiness for formative assessment (student attributes) are more
likely to adapt readily to new teaching or assessment methods,
which facilitates teacher use of FAP (Grob et al., 2017; Heitink et al.,
2016; Yan et al., 2021). Hence, teachers in such schools have better
perceptions of formative assessment (van der Kleij, 2019) and
might be more willing to use FAP.

H-7a. Among teachers, those in schools with higher-achieving
students (indicated by higher school banding) use FAP more often.

H-7b. Among teachers, those perceiving better student attri-
butes among their students use FAP more often.

Teachers’ perceptions of school support and teaching environ-
ment can also affect FAP (Fulmer et al., 2015; Heitink et al., 2016).
School support refers to school leadership, policies and resources
that facilitate FAP. School leaders who give more FAP
3

encouragement and support (a) signal the importance of FAP, (b)
help teachers successfully apply FAP, and (c) lay the groundwork for
continued sustained use of FAP (Moss et al., 2013; Sach, 2015).
Hence, such schools often have teachers with more positive atti-
tudes toward intended and actual FAP (Brink & Bartz, 2017;
Brookhart & Moss, 2013).

H-8a. Among teachers, those perceiving greater school support
use FAP more often.

Teaching environment is the immediate environment, including
important conditions (e.g., instructional time, curricular require-
ment, workload, etc.) that influence FAP. When teachers perceive
sufficient instructional time, little pressure to cover a broad cur-
riculum, and a less workload, they are more likely to use FAP
(Crichton & McDaid, 2016; Moss et al., 2013). By contrast, teachers
with insufficient instruction time, substantial pressure to cover a
broad curriculum, or a heavy workload, the excessive demands
reduce their likelihood of using FAP.

H-8b. Among teachers, those perceiving better teaching envi-
ronments use FAP more often.

Examination culture is a social norm that sees assessment as a
tool of accountability and a standard of achievement. In such a
high-stakes assessment culture, teachers value summative assess-
ments and prioritise students’ high learning outcomes, as
measured via grades (Deneen et al., 2019). As FAP requires sub-
stantial time, it can compete with coverage of more subject matter
content on the high-stakes exams in both the Eastern (Yan &
Brown, 2021) and Western education systems (Bonner, 2016;
Wiliam et al., 2004). Hence, examination culture might be nega-
tively linked to FAP.

H-9. Among teachers, those who perceive a greater examination
culture use FAP less often.

1.5. This study

The following overarching research question guided this study:
what personal or contextual factors are linked to the frequency of
teachers' FAP? This study advances this line of research in two
ways. First, as Yan et al.'s (2021) review suggests, a comprehensive
model of teachers' FAP should integrate personal and contextual
factors rather than treating them as two isolated segments. Hence,
we seek empirical evidence about how a systemic model of factors
is linked to teachers' FAP and explore relations among these factors,
including indirect mediation effects and interaction (moderation)
effects. Second, this study collects longitudinal data to better
explore causal relations. As we test whether predictors affect sub-
sequent outcomes, we collect data on predictors before collecting
them on outcomes (Sussman & Gifford, 2019; Yan & Sin, 2014). The
longitudinal design improves the testing accuracy of the relations
between predictors and target behaviour in the proposed model.

1.6. The setting

Since Hong Kong Education Commission’s (2000) proposal,
“Learning for Life e Learning through Life”, an assessment reform
has been initiated in Hong Kong. This reform promoted formative
assessments in the teaching and learning circle to contrast with the
focus on summative examinations. The Hong Kong government has
invested significant resources in the reform, such as integrating
formative assessment into school-based policies, providing pro-
fessional development, facilitating diversified modes of assessment
in classrooms, and so on. Nevertheless, the assessment culture in
Hong Kong has not been really changed. High-stakes examinations
are still used to make important decisions about students' futures
(e.g., students are selected for government places in universities
based on their grades in the Hong Kong Diploma of Secondary
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Education examination). Although Hong Kong teachers hold a
generally positive attitude towards formative assessment (Brown
et al., 2009; Hui, 2012), the frequency and quality of formative
assessment in classrooms are still unsatisfactory (Lam, 2018; Yan &
Cheng, 2015). Readers can refer to Yan and Brown (2021) for a re-
view on the assessment reform in Hong Kong.

2. Methodology

2.1. Sample

In this study, 296 teachers from 12 Hong Kong schools (seven
primary and five secondary schools) participated. The participating
schools were purposefully selected to represent different levels of
student academic performance (high, medium, and low). Of these,
169 (57.1%) taught primary school and 127 (42.9%) taught second-
ary school. The majority of the teachers are female (n¼ 192, 64.9%).
Mean teaching experiencewas 13.4 years (SD¼ 9.7), ranging from 1
to 37 years.

Statistical power differs across levels. For a ¼ 0.05 and a small
effect size of 0.2, statistical power for 296 teachers is 0.93 and for 12
schools is less than 0.25 (Konstantopoulos, 2008). This sample size
also exceeds the minimum requirement of 180 for a structural
equation model that accounts for 45% of the variance (Wolf et al.,
2013). Due to the few schools’ low statistical power, the likeli-
hood that a non-significant result for a school variable is a false
negative is high, but we retain our usual confidence in our signif-
icant results (Kennedy, 2008).

2.2. Instrument

Appropriate instruments for assessing the frequency of teachers'
FAP are surprisingly scarce. Some studies on teachers' formative
assessment practices created and used instruments without
formally validating them (e.g., McMillan et al., 2010; Song & Koh,
2010). Some researchers developed instruments relevant to
formative assessment, but may not be appropriate for this study.
For example, DeLuca et al. (2018) developed the Approaches to
Classroom Assessment Instrument (ACAI) which provides an
overall picture of teachers' “approach to classroom assessment”,
but has no subscale focusing on teachers' formative assessment
practices. Furthermore, ACAI's length (70 items) limits its use of
large samples.

Thus, this study used the Teacher Formative Assessment Prac-
tice Scale (TFAPS) (Yan & Pastore, 2022) to assess the frequency of
teachers' FAP. The TFAPS is a theory-driven, parsimonious scale (10
items; Cronbach's a ¼ 0.77; e.g., I point out students' strengths and
weaknesses in my feedback.) that covers all five major strategies in
Wiliam and Thompson's (2008) framework of formative assess-
ment (as discussed earlier). This Likert-type scale ranges from
Never (1) to Very frequently (6).

Four predictors of formative assessment were assessed with the
Teacher's Conceptions and Practices of Formative Assessment
Questionnaire (Yan & Cheng, 2015): (a) instrumental attitude (10
items; Rasch reliability ¼ 0.88; e.g., Formative assessment can
encourage autonomous learning of students.), self-efficacy (6
items; Rasch reliability ¼ 0.84; e.g., I have sufficient skills to
implement formative assessment.), subjective norm (5 items;
Rasch reliability ¼ 0.75; e.g., The principal of my school believes
that formative assessment should be implemented.), and intention
(6 items; Rasch reliability ¼ 0.88; e.g., I am willing to integrate
formative assessment into my teaching.). This Likert-type scale
ranges from Strongly Disagree (1) to Strongly Agree (6).

In addition, four new scales were developed in this study to
assess four contextual factors, respectively, including examination
4

culture, teaching environment, school support, and student attribute.
The items for each contextual factor were developed based on the
research literature and three focus group interviews with teachers
(N ¼ 12). The scale development followed Onwuegbuzie et al.’s
(2010) Instrument Development and Construct Validation (IDCV)
process informed by DeVellis' (2012) recommendations for scale
development. Starting with a construct map that defined the con-
structs, the research team then described behaviours/indicators
that undergird the constructs and accordingly built an item pool
based on the literature and the results of the focus group in-
terviews. Next, experts with formative assessment expertise and
familiarity with the teaching environment in Hong Kong schools
reviewed the items for face validity, content validity, readability,
relevance, and possible bias. The draft questionnaire was piloted on
a small convenience sample of 50 teachers. Next, we categorised
and scored their responses to each item and incorporated their
written feedback to further improve the items. Quantitative and
qualitative analyses of the items informed further modifications.
Each of the developed scales has five items: examination culture
(e.g., To me, helping students get high scores on examinations is
more important than doing formative assessment), teaching envi-
ronment (e.g., My workload is appropriate for doing formative
assessment.), school support (e.g., My school provides professional
support for my implementation of formative assessment.), and
student attribute (e.g., My students' attitudes toward formative
assessment support my implementation of formative assessment.).
This Likert-type scale ranges from Strongly Disagree (1) to Strongly
Agree (6).

The questionnaire for the participants begins with a definition of
formative assessment to build a common understanding of it
among them: assessment activities undertaken by teachers and/or
by their students in daily teaching and learning processes; these
assessment activities provide information to be used as feedback by
teachers and/or their students to modify the teaching and learning
strategies. As formative assessment activities occur in context,
teachers were required to respond to all items in the context of
teaching one major subject at one school grade level during the last
year.

2.3. Procedure

We collected two waves of surveys. The survey at Time 1
concurrently collected personal measures, contextual measures,
and teachers' FAP, so we named this FAP “Immediate FAP”. One year
later, the Time 2 survey collected teachers' FAP, which we named
“Post-FAP”. Teachers’ responses at Time 1 and Time 2 were matched
through an eight-digit identifier number (last four digits of his/her
telephone number with the four-digit birth date [month and day of
month]. We obtained ethics approval from our University. We
informed participants that their participation was voluntary and
that they could withdraw from the study at any time without any
negative consequences. The data collected is used only for research
purposes, and no identifiable information is disclosed.

2.4. Data analysis

2.4.1. Analytic issues and statistics strategies
To address analytic issues regarding data, outcomes, and

explanatory variables, we used suitable statistics strategies (see
Table 2). First, the data had missing data and survey measurement
error. Missing data (1% of these data in this study) biased results,
lowered estimation efficiency and hindered data analyses. Thus, we
estimated the missing data withMarkov Chain Monte Carlo multiple
imputation (MCMC-MI). In computer simulations, MCMC-MI out-
performed pairwise deletion, listwise deletion, mean substitution, and



Table 2
Statistics strategies to address each analytic difficulty.

Analytic difficulty Statistics strategy

Data Set
� Missing data (01??10011) � Markov Chain Monte Carlo multiple imputation (Peugh & Enders, 2004)
� Measurement errors on surveys � Factor Analysis (Joreskog & Sorbom, 2018)

� Item Response model (Embretson & Reise, 2013)
Outcome variables
� Nested data (Teachers within schools …) � Multilevel analysis (aka Hierarchical linear modelling,

Hox et al. (2017)
� Multiple outcomes dependent variables (Y1, Y2, …) � Multivariate outcome multilevel analysis (Hox et al., 2017)

� Multilevel Structural equation model (Joreskog & Sorbom, 2018)
Explanatory variables
� Indirect, multilevel mediation effects (X /M/Y) � Multilevel M-test (MacKinnon at al., 2004)

� Multilevel structural equation model (Joreskog & Sorbom, 2018)
� Many hypotheses' false positives � Two-stage linear step-up procedure (Benjamini et al., 2006)
� Cross-level interactions (Teacher x School) � Random effects model (Hox et al., 2017)
� Interaction in structural equation model � Residual centering (Little et al., 2012)
� Compare effect sizes (b1 > b2?) � Lagrange multiplier tests (Bertsekas, 2014)
� Consistency of results across data sets (Robustness) � Separate multilevel, single outcome models

� Analyses of subsets of the data (Kennedy, 2008)
� Original (not estimated) data
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simple imputation (Peugh & Enders, 2004; specifically with LISREL
10.1 [Joreskog & Sorbom, 2018] and these settings: [a] single-chain,
[b] EM Posterior mode initial estimates, [c] Jeffreys priors, [d] 500
imputations, [e] 200 burn-in iterations, and [f] 100 iterations). To
reduce survey measurement error, we used multiple questions for
each construct to create a precise index. We analysed whether sets
of questions reflected one or more underlying constructs (e.g., self-
efficacy) via confirmatory factor analyses (Joreskog& Sorbom, 2018).

Outcome issues included school differences and multiple out-
comes. As teachers in the same school likely resembled one another
more than those in different schools (nested data), an ordinary least
squares regression biased the standard errors, so we used a multi-
level analysis (Hox et al., 2017). As we modelled multiple outcomes,
correlated residuals underestimated standard errors, which we
addressed via a multivariate outcome multilevel analysis (Hox et al.,
2017) and a multilevel structural equation model (Joreskog &
Sorbom, 2018).

Explanatory variable issues included indirect effects, many hy-
potheses’ false positives, cross-level interactions, effect size com-
parisons, and robustness. Separate, single-level tests of indirect
mediation effects on nested data biased results, so we tested for
simultaneous multilevel mediation effects with a multilevel M-test
(MacKinnon et al., 2004) and a multilevel structural equation model
(Little et al., 2012). Conducting many hypothesis tests raised the
likelihood of a false positive, so we reduced its likelihood with the
two-stage linear step-up procedure. In computer simulations, it
outperformed 13 other competing methods (Benjamini et al.,
2006).

With nested data, incorrectly modelling interaction effects
across levels (e.g., Student X Turn of Talk) biased the results, so we
used a random effects model (Hox et al., 2017). If the regression
coefficient of an explanatory variable (e.g., byvj¼ byv0þ fyvj) differed
significantly across levels (fyvj s 0?), then cross-level moderation
existed, and we modelled the regression coefficient with structural
variables (e.g., total teachers in school). As interaction terms were
correlated with their component variables, they caused unstable
results. To address this issue, we removed these correlations before
testing for interaction effects via residual centring (Little et al.,
2012).

Although Wald and likelihood ratio tests determined whether
the effect sizes of explanatory variables differ, they did not apply at
boundary points. To address this issue, we used Lagrange multiplier
tests. These tests both applied to all the data and had more
5

statistical power for small differences from the null hypothesis
(Bertsekas, 2014).

Lastly, robustness tests determined whether the results are
stable when there are small differences in the data or in the ana-
lyses (Kennedy, 2008). In a multivariate outcome model, a mis-
specification of any equation for any outcome caused errors in
other equations. To address this issue, we modelled each outcome
variable separately. We also tested separate subsets of the data.
Lastly, we ran the analysis on the original data (no estimated data).
2.4.2. Factor analyses
We tested the internal validity of the survey items for each

construct (e.g., self-efficacy) and minimised their measurement
errors with confirmatory factor analyses; its Bartlett factor scores
yield unbiased estimates of factor score parameters (Joreskog &
Sorbom, 2018). To assess the fit of the CFA, we used the compara-
tive fit index (CFI), TuckereLewis index (TLI), standardised root
mean square residual (SRMR), and root mean square error
approximation (RMSEA). They minimised Type I and Type II errors
under many conditions in Hu and Bentler's (1999) simulations. We
used two fit thresholds: good (CFI& TLI>0.95; SRMR <0.08; RMSEA
<0.06) and moderate (0.90 < CFI & TLI <0.95; 0.08 < SRMR <0.10;
0.06 < RMSEA <0.10).
2.4.3. Explanatory model
Wemodelled each teacher's immediate FAP and post-FAP with a

multivariate outcome, multilevel analysis, beginning with a vari-
ance components model to test for significant differences at each
level: person and context (Hox et al., 2017). See statistics equations
with the vector of variables in Appendix.

Explanatory variables were entered in sequential sets to esti-
mate the variance explained by each set and to test for mediation
effects (Kennedy, 2008). Demographics affected personal pro-
cesses, which in turn could differ across contexts. Thus, we first
entered a vector of Personal_demographics (female, years of
teaching, rank [CM, APSM, PSM, GM, SGM, PGM]). A nested hypothesis
test (c2 log likelihood) indicated whether each set of explanatory
variables is significant (Kennedy, 2008). As omitting non-significant
variables did not cause omitted variable bias, we removed them to
increase precision and reduce multicollinearity (Kennedy, 2008).

Then, we entered Personal_processes (, instrumental attitude,
teacher self-efficacy, subjective norm, intention), followed by Context
(band_1, band_2, secondary (vs. primary) total teachers, examination
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culture, school support, teaching environment, student attributes
regarding formative assessment, teaching grade, subject [Chinese,
English, mathematics, liberal studies, science, technology, social sci-
ences, arts, against a baseline of physical education]). Lastly, we
tested for interactions among these variables. School level (primary
vs. secondary) and teacher gender were used as control variables.

We used multilevel mediation tests to create a multilevel path
analysis (Hox et al., 2017), which served as an initial candidate for
the ML-SEM (Joreskog & Sorbom, 2018). We removed non-
significant variables to yield the final model. The total effect (TE)
of an explanatory variable on the outcome was the sum of its direct
effects and all of its indirect effects. (The indirect effect of explan-
atory variable X on outcome Y via mediator M [namely X/M/Y]
was the product of the standardised parameter linking X to M
multiplied by the total effect of M on Y [namely (X /M) * (M
/Y)].) We also analysed residuals for influential outliers. Lastly, we
performed the robustness procedures discussed above.

3. Results

3.1. Factor analysis

As the school level showed no significant variance (9% for post-
FAP; 15% for immediate FAP), an ML-SEM was not needed, so a
single-level SEMwas run. All scales have high reliability coefficients
(all Rc exceeded 0.84; see Table A1 in the Appendix). All factors fit
the data well (see Table 3), with high factor loadings
(mean ¼ 0.750), small standard errors, and small uniqueness (see
Table A2 in the Appendix). See summary statistics in Table 4.

3.2. Explanatory model

The SEM showed a good fit (SRMR ¼ 0.083; CFI ¼ 0.955;
TLI¼ 0.951; RMSEA¼ 0.056; c2 [681]¼ 1271; p < .001; IFI¼ 0.955).
See direct and indirect effects of explanatory variables on imme-
diate and post-FAP in Table 5 and Fig. 1.

3.2.1. Immediate FAP
Teacher personal factors, school context, and course context

were linked to immediate FAP. Teachers with more years of expe-
rience showed less immediate FAP (TE ¼ �.137), supporting hy-
pothesis H-1b. Teachers with greater self-efficacy reported more
immediate FAP (TE ¼ 0.390), supporting H-3d and showing the
largest effect size for immediate FAP. In schools with more teachers
(TE ¼ 0.270) or more support (TE ¼ 0.214), teachers showed more
Table 3
Goodness of fit measures for congeneric confirmatory factor analysis.

Factor # SRMR CFI IFI TL

Post-FAP 10 .079 .979 .980 .9
Immediate FAP 10 .080 .990 .990 .9
Examination culture 5 .044 .984 .985 .9
Teaching environment 5 .029 .998 .998 .9
School support 5 .039 .992 .992 .9
Student attributes 5 .057 .990 .990 .9
Instrumental attitude 8 .075 .991 .991 .9
Self-efficacy 6 .041 .999 .999 .9
Subjective Norm 4 .005 1.000 1.000 1.0
Intention 5 .061 1.000 1.000 1.0

NOTE: # ¼ number of variables; SRMR ¼ standardised root mean square residual; CFI
RMSEA ¼ root mean square error approximation; df ¼ degrees of freedom; AGFI¼ adjust
modelled separately (congeneric).

6

immediate FAP, supporting H-6 and H-8a. The interaction between
total teachers in a school and years of teaching experience showed
a negative interaction effect on immediate FAP (TE ¼ �0.108).
Teachers of secondary six (high school seniors) used more imme-
diate FAP (TE ¼ 0.179), supporting H-5. These explanatory variables
accounted for over 44% of the differences in immediate FAP
(squared multiple correlation [SMC] ¼ 0.442).

3.2.2. Post-FAP
Teacher personal factors, school context, and course context

were linked to post-FAP. Teachers at the lowest rank of Certificated
Master/Mistress (CM) reported less post-FAP (TE ¼ �0.198), miti-
gated by a moderation effect for secondary school teachers
(TE ¼ 0.139) and partially support H-2a. Also, teachers with more
years of teaching experience reported less immediate FAP
(TE¼�0.137) and then less post-FAP (TE¼ 0.137 * 0.591¼�0.081),
supporting H-1b.

Teachers with greater self-efficacy reported more immediate
FAP (TE ¼ 0.390) and then more post-FAP (TE ¼ 0.390 *
0.591 ¼ 0.231), supporting H-3d. Also, teachers who reported more
immediate FAP reported more post-FAP (TE ¼ 0.591).

School context (total teachers, school support) were linked to
post-FAP. Schools with more teachers were linked to more imme-
diate FAP (TE ¼ 0.270), and then more post-FAP (TE ¼ 0.270 *
0.591 ¼ 0.160), supporting H-6. Also, teachers who perceived more
school support reportedmore immediate FAP (TE¼ 0.214) and then
more post-FAP (TE ¼ 0.214 * 0.591 ¼ 0.126), supporting H-8a. Total
teachers in a school showed a negative interaction effect with years
of teaching experience on immediate FAP (TE ¼ �0.108) and then
post-FAP (TE ¼ �0.108 * 0.591 ¼ �0.064).

Course context, specifically the grade levels of P4 and S6 were
linked to post-FAP. Teachers of P4 (TE ¼ 0.123) students reported
higher post-FAP. Also, teachers of S6 students reported higher im-
mediate FAP (TE ¼ 0.179) and then post-FAP (TE ¼ 0.179 *
0.591 ¼ 0.106), supporting H-5.

All other explanatory variables and interactions were not sig-
nificant. This explanatory model accounted for nearly 44% of the
variance in post-FAP (SMC ¼ 0.437). Analysis of residuals showed
no substantial outliers. Robustness tests on data subsets, single
outcomes, and on the original data showed similar results.

4. Discussion

This study contributes to a comprehensive theory of how per-
sonal and contextual factors simultaneously influence teachers’
I RMSEA c2 df p AGFI RFI

70 .057 60.3 31 .001 .976 .940
81 .060 47.7 23 .002 .979 .963
69 .058 9.9 5 .079 .984 .939
96 .032 5.2 4 .269 .991 .983
79 .077 11.0 4 .027 .982 .968
74 .097 15.1 4 .005 .978 .966
84 .045 25.6 16 .060 .983 .957
98 .026 10.8 9 .292 .992 .987
00 .000 0.1 1 .759 1.000 .999
00 .032 6.5 5 .257 .997 .998

¼ comparative fit index; IFI ¼ incremental fit index; TLI ¼ TuckereLewis index;
ed goodness of fit index; RFI ¼ relative fit index. Each set of variables for a factor was



Table 4
Summary statistics (N ¼ 296).

Variable Mean SD Min Median Max

Post-FAP 4.147 0.681 1.669 4.204 6.000
Immediate FAP 4.232 0.597 2.610 4.261 5.774
Examination culture 3.895 0.779 1.379 3.947 5.683
Teaching environment 3.723 0.811 1.000 3.847 5.742
School support 4.194 0.671 1.541 4.131 6.000
Students attributes 4.031 0.766 1.131 4.000 5.934
Instrumental attitude 4.269 0.602 1.654 4.273 5.787
Self-efficacy 4.192 0.709 1.133 4.044 6.000
Subjective norm 4.455 0.699 1.000 4.502 6.000
Intention 4.618 0.594 2.287 4.828 6.000
Secondary 0.429 0.496 0.000 0.000 1.000
School band 1 0.331 0.471 0.000 0.000 1.000
School band 2 0.351 0.478 0.000 0.000 1.000
Mean class size 26.801 2.693 23.000 25.000 30.000
Total teachers 56.247 10.064 23.000 57.000 66.000
Female 0.655 0.476 0.000 1.000 1.000
Teacher rank
Certificated Master/Mistress (CM) 0.054 0.227 0.000 0.000 1.000
Assistant Primary School Master/Mistress (APSM) 0.334 0.473 0.000 0.000 1.000
Primary School Master/Mistress (PSM) 0.051 0.220 0.000 0.000 1.000
Graduate Master/Mistress (GM) 0.318 0.466 0.000 0.000 1.000
Senior Graduate Master/Mistress (SGM) 0.078 0.268 0.000 0.000 1.000
Principal Graduate Master/Mistress (PGM) 0.010 0.100 0.000 0.000 1.000
Years teaching 13.318 9.664 0.000 12.000 37.000
Subject
Chinese 0.270 0.445 0.000 0.000 1.000
English 0.253 0.436 0.000 0.000 1.000
Math 0.209 0.408 0.000 0.000 1.000
Liberal studies 0.084 0.279 0.000 0.000 1.000
Science 0.044 0.205 0.000 0.000 1.000
Technology 0.030 0.172 0.000 0.000 1.000
Social sciences 0.081 0.273 0.000 0.000 1.000
Arts 0.057 0.233 0.000 0.000 1.000
Physical education 0.041 0.198 0.000 0.000 1.000
Grade
Teach Primary 1 0.115 0.319 0.000 0.000 1.000
Teach Primary 2 0.182 0.387 0.000 0.000 1.000
Teach Primary 3 0.081 0.273 0.000 0.000 1.000
Teach Primary 4 0.118 0.323 0.000 0.000 1.000
Teach Primary 5 0.111 0.315 0.000 0.000 1.000
Teach Primary 6 0.142 0.350 0.000 0.000 1.000
Teach Secondary 1 0.098 0.298 0.000 0.000 1.000
Teach Secondary 2 0.061 0.239 0.000 0.000 1.000
Teach Secondary 3 0.074 0.263 0.000 0.000 1.000
Teach Secondary 4 0.111 0.315 0.000 0.000 1.000
Teach Secondary 5 0.135 0.342 0.000 0.000 1.000
Teach Secondary 6 0.162 0.369 0.000 0.000 1.000

Table 5
Direct, indirect, and total effects of explanatory variables on immediate and post-formative assessment practice.

Formative Assessment Practice

Immediate Post

Explanatory variable Total (Direct) Direct Indirect Total
Teacher personal
Rank CM �0.198 �0.198
Rank CM * Secondary 0.139
Years teaching �0.137 �0.081 �0.081
Self-efficacy 0.390 0.231 0.231
School context
School support 0.214 0.126 0.126
Total teachers 0.270 0.160 0.160
Total teachers * Years teaching �0.108 �0.064 �0.064
Course context
Teach P4 0.123 0.123
Teach S6 0.179 0.106 0.106
Assessment Practice
Immediate Formative Assessment Practice 0.591 0.591

Total explained variance .442 .438
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Fig. 1. Effects of explanatory variables on immediate and post-formative assessment practices.
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FAP. Teachers at higher ranks, with less teaching experience, or
with greater self-efficacy use FAP more often (personal factors).
Also, teachers in schools with more teachers or more FAP support
use FAP more often (school context). Furthermore, teachers of
secondary school seniors or of primary school 4th graders showed
more FAP (course context).

Despite the theoretical argument and empirical evidence sup-
porting the use of formative assessment to enhance student
learning (Andrade & Heritage, 2018; Black & Wiliam, 1998; 2009;
Clark, 2012), implementing teachers' positive beliefs and knowl-
edge about formative assessment in real classrooms is a global
challenge. Past studies from different countries (Boardman &
Woodruff, 2004; Brookhart, 2011; DeLuca & Bellara, 2013;
Remesal, 2007; Wylie & Lyon, 2015) have shown that many
teachers are reluctant to conduct formative assessment for complex
reasons (Brookhart, 2011; Yan et al., 2021). This study identified the
potential predictors of teachers' FAP and, therefore, shed light on
how to promote teachers’ FAP in classrooms.
4.1. Personal factors

Years of teaching and teacher rank were linked to FAP. Teachers
with fewer years of teaching experience reported more immediate
FAP and post-FAP, supporting hypothesis H-1b and consistent with
the views that such teachers are more likely to be trained in the
latest FAP or more open to experimenting with novel assessment
methods, such as FAP. Graham et al. (2020) revealed a decline in the
teaching quality after the first three years for some teachers and
they attributed this decline to the removal of initial support and an
increase in workload and responsibilities. Such reasons might ac-
count for less implementation of formative assessment by teachers
with more years of experience.

Teachers at the lowest rank reported less post-FAP, partially
supporting H-2a. However, teacher rank did not link to immediate
FAP, suggesting that they might initially use FAP as much as other
teachers initially but not a year later, possibly because FAP was too
8

difficult or time demanding. Future studies can explore this
speculation.

Teachers with greater self-efficacy reported more FAP, showing
the strongest effect and congruent with previous findings. For
example, past studies showed that self-efficacy strongly predicts
teachers' intentions and/or practices regarding school-based
assessment (Yan, 2014) or formative assessment (Karaman &
Sahin, 2017; Yan & Cheng, 2015). Conversely, teachers with little
FAP confidence were less likely to implement it (Crichton &
McDaid, 2016). Even when professional training and sharing typi-
cally increased teachers’ willingness to conduct FAP, they did not
increase it for teachers with low FAP self-efficacy (Dixon & Haigh,
2009).

As self-efficacy substantially correlated with instrumental atti-
tude (r ¼ .57), subjective norm (r ¼ 0.55), and FAP intention
(r ¼ 0.59), they did not separately predict FAP (H-3a, H-3b, H-3c).
Furthermore, both instrumental attitude and subjective norm
correlated with FAP intention respectively (r: 0.57 and 0.53). These
high correlations are consistent with the Theory of Planned
Behaviour (TPB, Ajzen,1991) that attitude and subjective norm help
formulate behaviour intention, which, together with self-efficacy,
predicts actual behaviour. Future longitudinal studies over more
time periods can rigorously test these causal link hypotheses.
4.2. School context

The many significant school and course context effects support
the claim that FAP is a context-based activity (Carless, 2012; Yan
et al., 2021). Teachers in schools with more teachers showed
more FAP, consistent with the social contagion view that more
teachers increase the likelihood that some teachers will use it and
foster a mutually supportive FAP culture (Christakis & Fowler,
2013). Furthermore, Rashid and Jaidin (2014) emphasised the
importance of professional sharing and discussion to facilitate FAP
implementation. As total teachers in a school showed a negative
interaction effect with years of teaching experience on FAP,
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additional teachers with fewer years of experience are more likely
to support one another's FAP.

Teachers who perceived more school support reported more
immediate and post-FAP, consistent with past studies showing that
encouragement and supportive measures by school leaders yielded
more FAP (Brink & Bartz, 2017; Brookhart & Moss, 2013; Yan et al.,
2021). As formative assessment represents a significant change
from traditional assessment approaches, this result suggests that
schools should institute measures to support FAP to aid its imple-
mentation. While teacher training may enhance teachers' knowl-
edge and skills for new assessment methods, substantial change of
assessment practices relies more on systematic support from a
teacher's school (Yan, 2021). Without adequate school support,
professional learning and collaboration among teachers can cause
frustration and thereby build resistance to new assessment
methods (de Jong et al., 2019), such as FAP.

However, examination culture, teaching environment, school
banding, and student attributes had no significant effect on
teachers' FAP (no support for H-9, H-8b, H-7a, and H-7b). Most of
these teachers in Hong Kong reported a substantial examination
culture (M ¼ 3.9/6) with a small standard deviation of 0.8, so the
small variation in teachers’ perceived examination culture in Hong
Kong might account for the lack of significant differences and the
lack of a significant examination culture effect on immediate FAP or
post-FAP-12.

Both teaching environment and students' formative assessment
attributes correlate with school support and teachers' self-efficacy,
which might account for the first two variables' non-significant
effects (H-8b and H-7b). Furthermore, their correlations suggest
that school support enhances a teaching environment (r ¼ 0.58),
which in turn enhances students' formative assessment attributes
(rschool support ¼ .54; rteaching environment ¼ 0.50)dall of which
might support teachers’ self-efficacy (rschool support ¼ .60; rteaching
environment ¼ 0.52; rstudents' formative assessment ¼ 0.63). Future longi-
tudinal studies over more time periods can test these relations (H-
8b, H-7b, H-3d) more rigorously.

4.3. Course context

Teachers of secondary seniors or primary four students used FAP
more often than other teachers did. Teachers of secondary seniors
or primary four students used FAP more often than other teachers
did. Past studies have investigated the differences in assessment
methods of teachers across primary and secondary schools. For
example, primary school teachers used alternative assessment
strategies more often than their peers in high schools (Bol et al.,
1998; Zhang & Burry-Stock, 2003). However, no published study
has examined the impact of teaching grade on teachers' frequency
of FAP. As secondary seniors (S6) in Hong Kong take highly
competitive exams for government-funded post-secondary edu-
cation (enrollment slots for only 33% of students; Education Bureau,
2018), their performance affects their teachers' and high schools’
reputations. So, these S6 teachers are more motivated than other
teachers to help their students learn, which might account for their
reports of higher immediate FAP and post-FAP. Surprisingly,
teachers of P4 students also reported higher post-FAP, so future
qualitative studies can explore why these teachers subsequently
increased their FAP.
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Teaching subject did not significantly influence teachers' FAP
(no support for H-4), which differs from previous studies (e.g., Bol
et al., 1998; Zhang & Burry-Stock, 2003) reporting different
assessment activities across subjects. As the “assessment practices”
measured in past studies and this study differ, this result should be
interpreted cautiously. In past studies (e.g., Bol et al., 1998; Zhang&
Burry-Stock, 2003), the “assessment practices” referred to concrete
assessment activities, such as paperepencil tests, assignments, or
performance assessment. By contrast, this study measured fre-
quency of FAP, which could include any assessment activities as
long as those activities were used for formative purposes.
Combining the results of past studies and this study, they suggest
that teaching subject may affect teachers’ choices among different
assessment activities but does not influence the frequency of their
FAP. Due to the small numbers of teachers, these results are
exploratory and should be interpreted cautiously (e.g., 48 S6 and 35
P4 teachers in the sample; the numbers of teachers for each
different academic subjects ranged from 12 [physical education] to
79 [Chinese]).

4.4. Implications for teaching and teacher professional development

In this study, the strongest predictor of teachers' FAP was their
self-efficacy, followed by the total number of teachers in a school,
and school support, which have the following practical implications
for teaching and teacher professional development. Firstly, the
strong effect of teachers’ FAP efficacy in many studies suggests that
it might be a critical pivot point for the uptake of FAP in classrooms.
As mastery experiences can enhance self-efficacy (Bandura, 1997),
teacher training that not only teaches formative assessment con-
cepts but also equips teachers with practical strategies that aid
successful FAP might substantially increase subsequent FAP in
classrooms. As a proxy for mastery experiences, successful FAP
examples from fellow teachers might help a new teacher visualise
and enact FAP in his/her classrooms. For teachers who are strug-
gling with formative assessment, appropriate on-site support
might reduce the impact of failure experiences before establishing
a sense of efficacy. Future intervention studies can test these ideas.

Secondly, formative assessment is a challenging task for teach-
ers, so theymight need their school's support for effective FAP (e.g.,
school leaders' public appreciation of FAP benefits, encouragement
of FAP in classrooms, school policies to provide staff and profes-
sional support to teachers, and resources to facilitate classroom
FAP). For example, tailor-made school-based professional devel-
opment by external experts followed by internal interactions
among teachers (e.g., class observation and evaluation, sharing) can
enhance both teachers' knowledge and practical skills regarding
formative assessment. Without strong school support, teachers
might lack the inclination or resources to successfully implement
FAP.

Thirdly, the effect of total teachers in a school on FAP suggests
that teacher dynamics within a school affects FAP. Teachers from
the same school work in the same school context, share the same
resources, and face similar formative assessment difficulties, so
future studies can test whether teacher training programmes
making use of within-school sharing or emotional support have
more influence than those exclusively relying on external parties'
resources or inputs on these teachers' FAP. Compared to ad hoc
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teacher training workshops, informal learning organisations, such
as professional learning communities, develop teacher professional
competency more sustainably (Carless, 2012). Through critical
reflection and exchange of ideas in the communities, teachers can
build their professional knowledge and create sustainable changes
(Skerrett, 2010). Such informal learning organisations have effec-
tively improved teachers’ FAP in previous studies (e.g., Hargreaves
et al., 2013).

4.5. Limitations and future research

This study's limitations included its sample, explanatory vari-
ables, and the measurement of FAP. As this study only included a
convenience sample of 296 primary and secondary teachers in
Hong Kong, future studies can include larger representative sam-
ples of teachers of younger or older students, and teachers in other
societies. Also, this study had limited explanatory variables, so
future studies can include additional explanatory variables (e.g.,
past professional development, current school's professional
development opportunities). Furthermore, the data on teachers'
FAP and its predictors were exclusively collected through self-
report instruments. Thus, the results might be vulnerable to
response bias (e.g. inaccurate memory and social desirability). To
have a more in-depth and realistic understanding of teachers' FAP,
future studies can consider using more objective measures (e.g.
direct observations) to replace or substantiate self-reports. Lastly,
we did not collect the teacher data on predictors at T2. As these
attributes might change across time, future studies can collect and
analyse these data.

5. Conclusion

This study explored whether personal or contextual factors
were linked to teachers' FAP. According to the results, personal
(teacher rank, years of teaching experience, self-efficacy) and
contextual factors (school support, total number of teachers in a
school, and teaching grade) were linked to teachers' FAP. This study
takes steps toward a comprehensive theory of how personal and
Table A1
The results of exploratory factor analysis

Factor # Eigenvalues

1st 2nd 3rd

Post-FAP 10 3.838 1.359 1.066
Immediate FAP 10 4.094 1.461 0.942
Examination culture 5 2.719 0.774 0.596
Teaching environment 5 3.006 0.779 0.522
School support 5 3.248 0.670 0.477
Student attributes 5 3.071 0.877 0.482
Instrumental attitude 8 4.581 0.863 0.582
Self-efficacy 6 4.270 0.632 0.349
Subjective Norm 4 2.604 0.715 0.415
Intention 5 3.966 0.419 0.271

NOTE: # ¼ number of variables; Rc ¼ reliability coefficient; a ¼ Cronbach's alpha.
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contextual factors simultaneously influence teachers’ FAP. These
findings can inform school leaders and teacher educators to
develop suitable supports to empower facilitators and overcome
impediments to enact and maximise FAP.
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Appendix

Equations with Vectors

FAPyij ¼ by þ eyij þ fyj (1)

In the vector of FAPyij, outcome y (immediate FAP or post-FAP) of
teacher i in context j has a grand mean intercept by, with unex-
plained components (residuals) at the person- and context-levels
(eyij, fyj).

FAPyij ¼ by þ eyij þ fyj þ byujPersonal_demographicsyij
þ byxjPersonal_processesyijþ byvContextyj
þ byzjInteractionsyij (2)
% variance
explained by …

Rc a

1st/2nd 2nd/3rd 1st 2nd

2.824 1.275 38% 14% .901 .813
2.802 1.551 41% 15% .863 .836
3.513 1.299 54% 15% .844 .788
3.859 1.492 60% 16% .922 .829
4.848 1.405 65% 13% .948 .864
3.502 1.820 61% 18% .958 .840
5.308 1.483 57% 11% .963 .893
6.756 1.811 71% 11% .966 .917
3.642 1.723 65% 18% .954 .819
9.465 1.546 79% 8% .986 .935



Table A2
Factor loadings, standard errors, and uniqueness from congeneric confirmatory factor analyses of variables for each construct

Variable Standardised Factor Loadings SE Uniqueness

Post-FAP

PQ1 0.364 0.062 0.867
PQ2 0.470 0.051 0.780
PQ3 0.442 0.056 0.805
PQ4 0.324 0.066 0.895
PQ5 0.592 0.049 0.650
PQ6 0.548 0.051 0.700
PQ7 0.878 0.027 0.229
PQ8 0.865 0.027 0.251
PQ9 0.755 0.037 0.431
PQ10 0.699 0.043 0.511
Immediate FAP
Q1 0.539 0.055 0.709
Q2 0.603 0.046 0.637
Q3 0.550 0.063 0.697
Q4 0.336 0.069 0.887
Q5 0.560 0.050 0.687
Q6 0.597 0.053 0.643
Q7 0.839 0.039 0.296
Q8 0.804 0.039 0.353
Q9 0.756 0.041 0.429
Q10 0.763 0.038 0.418
Examination culture
Q11 0.711 0.043 0.495
Q12 0.748 0.041 0.441
Q13 0.677 0.042 0.541
Q14 0.549 0.058 0.699
Q15 0.804 0.036 0.354
Teaching environment
Q16 0.518 0.061 0.731
Q17 0.797 0.041 0.365
Q18 0.940 0.023 0.116
Q19 0.789 0.036 0.377
Q20 0.663 0.047 0.560
School support
Q21 0.707 0.049 0.501
Q22 0.877 0.024 0.230
Q23 0.840 0.032 0.294
Q24 0.895 0.026 0.198
Q25 0.804 0.047 0.354
Student attributes
Q26 0.545 0.064 0.703
Q27 0.736 0.036 0.458
Q28 0.815 0.036 0.335
Q29 0.974 0.028 0.052
Q30 0.734 0.051 0.461
Instrumental attitude
Q31 0.815 0.028 0.337
Q32 0.804 0.028 0.354
Q33 0.870 0.026 0.243
Q34 0.817 0.035 0.332
Q35 0.758 0.036 0.425
Q36 0.812 0.032 0.341
Q37 0.848 0.026 0.281
Q38 0.808 0.032 0.347
Teacher Self-efficacy
Q41 0.701 0.041 0.509
Q42 0.930 0.025 0.135
Q43 0.935 0.019 0.126
Q44 0.914 0.020 0.164
Q45 0.888 0.022 0.212
Q46 0.915 0.026 0.163
Subjective Norm
Q54 0.773 0.063 0.402
Q55 0.782 0.041 0.389
Q56 0.821 0.045 0.326
Q57 0.863 0.031 0.255
Intention

(continued on next page)
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Table A2 (continued )

Variable Standardised Factor Loadings SE Uniqueness

Post-FAP

Q47 0.967 0.015 0.064
Q48 0.984 0.012 0.032
Q49 0.962 0.025 0.075
Q51 0.953 0.026 0.093
Q52 0.915 0.036 0.162
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