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a b s t r a c t

This study aims to explore the relationships among teachers' attitudes, intentions, and practices
regarding formative assessment under the framework of the Theory of Planned Behaviour. A total of 450
teachers from 10 primary schools were surveyed. Teachers' responses to the scales were calibrated using
Rasch analysis and then subjected to path analysis. Instrumental attitude, subjective norm, and self-
efficacy were significant predictors of teachers' intentions to conduct formative assessment. However,
the TPB components were not effective predictors of teachers' formative assessment practices. Teachers'
awareness of formative assessment was articulated and implications for teacher training as well as
further studies were discussed.

© 2014 Elsevier Ltd. All rights reserved.
1. Introduction

It is a well-received notion that school assessments serve two
major purposes: summative and formative. Given that both pur-
poses have their own irreplaceable functions in education, a
dilemma faced by many teachers is how to reconcile the role of
summative and formative assessments in teaching. In many
examination-oriented education systems, an often-heard claim is
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that the pressure in schools to improve students' achievement in
high-stakes summative examinations precludes the use of forma-
tive assessment (Wiliam, Lee, Harrison, & Black, 2004).

Given that the first and foremost purpose of assessment in ed-
ucation is to support learning (Black & Wiliam, 2006), the high
status of formative assessment is reflected in recent documents
regarding Hong Kong's educational reform. The Curriculum
Development Council (CDC, 2001) has urged a change in assess-
ment practices to a system in which schools place more emphasis
on formative assessment, making the latter an integral part of
classroom teaching. CDC and the Hong Kong Examinations and
Assessment Authority (CDC & HKEAA, 2007) also recommended
that formative assessment should be given more attention and
have a higher status than summative assessment due to its
compelling educative functions. However, this top-down reform
initiative relating to assessment is vulnerable as it ignores the role
of teachers (Rink & Mitchell, 2002) and deficient teacher cooper-
ation, knowledge, or beliefs (Brown, Hui, Yu, & Kennedy, 2011). It is
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Fig. 1. The model of theory of planned behaviour (Ajzen, 1991).
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evident that successful educational reform relies on teachers' un-
derstanding, participation, and support for change (Hallinger, 2011)
as teachers' views have a significant impact on the implementation
of educational reform. However, few attempts have been made to
build a structural understanding of teachers' attitudes, intentions,
and practices regarding formative assessment. In other words,
there is limited knowledge about the factors contributing to the
formation of teachers' intentions to conduct formative assessment
as well as the influences of attitudinal factors on teachers' forma-
tive assessment practices. The present study aims to fill this gap by
exploring the relationships among teachers' attitudes, intentions,
and practices regarding formative assessment under the frame-
work of the Theory of Planned Behaviour (TPB).

1.1. Literature review

Summative assessment is the practice of collecting information
with a view to summarising howmuch learning has taken place. On
the other hand, formative assessment is defined by Black and
Wiliam (1998a) as “encompassing all those activities undertaken
by teachers, and/or by their students, which provide information to
be used as feedback to modify the teaching and learning activities
in which they are engaged” (p. 7). It emphasises the learning pro-
cess and is usually conducted on a daily basis.

Formative assessment is well believed to be productive in
optimising teaching practice inways that support student learning.
Plenty of evidence can be found in literature that formative
assessment practices can result in improved student achievement
and reduce the achievement gap among students. For example, in
Hattie's (2009, 2012) research on “visible learning”, formative
assessment was rated as one of the most effective methods, having
a visible effect on student achievement. Wiliam et al. (2004) also
found that integration of formative assessment into teaching re-
sults in enhanced student learning performance. In a review of
empirical studies concerned with classroom assessment, Black and
Wiliam (1998a) reported consistent learning gains with surpris-
ingly large effect sizes for students when assessment practiceswere
well designed and used in a formative approach.

The major principles of formative assessment e identifying stu-
dents'weaknessesandstrengths, enhancingstudents'motivationand
metacognition, providing feedback to inform teaching and learninge
arewell recognised in their capacity for improving students' learning
(Black & Wiliam, 1998a; Wiliam et al., 2004). Both teachers and stu-
dents can benefit from formative assessment by acquiring learning
data which can be used to support personalised learning.

Although formative assessment is well accepted with regard to
enhancing teaching and learning, it is a demanding task for
teachers due to the uncertainty and flexibility of formative
assessment (Bell & Cowie, 2001). Black and Wiliam (1998b) also
stated that formative assessment is by no means a simple matter
and “there is no ‘quick fix’ that can be added to existing practice
with promise of rapid reward” (p. 15). Teaching is a highly personal
activity where teachers enact their educational philosophies and
make sense of notions of curriculum and assessment (Harrison,
2013). Therefore, attitudinal and cognitive factors may have
important impacts on teachers' teaching practices in the classroom.

Researchers have done impressive studies assessing teachers'
attitudes and practices regarding assessment. However, most
studies have focused on only one aspect of assessment (i.e., atti-
tudes or practices) (e.g., Brown, 2004; Brown et al., 2011; Dixon &
Haigh, 2009; Wong, 2014). Other research has studied both
teachers' attitudes and practices regarding assessment but failed to
investigate the correlation between these variables under a sound
theoretical framework (e.g., Brown, Kennedy, Fok, Chan, & Yu,
2009; Büyükkarcı, 2014; Duwairi, 2013).
1.2. Theory of planned behaviour

The TPB proposed by Ajzen (1985,1991) is a rigorous theoretical
framework which has the potential to provide prediction and
explanation of teachers' intentions to and practice of formative
assessment. TPB has been applied successfully in attempts to
provide a better interpretation of diverse behaviours in western
settings (Armitage & Conner, 2001; Kersaint, Lewis, Potter, &
Meisels, 2007; Lipnevich, MacCann, Krumm, Burrus, & Roberts,
2011; MacFarlane & Woolfson, 2013) and the Hong Kong context
(Dodgson, Henly, Duckett,& Tarrant, 2003; Mok& Lee, 2013; Yan&
Sin, 2014). TPB outlines relationships among attitude, subjective
norms, perceived behavioural control, intention, and practice of a
particular behaviour. According to TPB theory, three determinants
e including attitude towards the behaviour, subjective norms, and
perceived behavioural control e exert their effects on behaviour
through intentions (Ajzen, 1991).Generally, those with a favour-
able attitude, positive subjective norms, and high level of
perceived behavioural control will more likely have the intention
to perform the behaviour. The level of intention and the degree of
perceived behavioural control will determine the individual's
actual behaviour. The theoretical model of TPB is presented in
Fig. 1.

Attitude towards the behaviour is defined as the personal
orientation towards performing the behaviour and that orientation
often contains two components: affective and instrumental atti-
tude (Ajzen, 1991, 2002a). The affective attitude incorporates feel-
ings or emotions arising from the prospect of performing the
behaviour; while instrumental attitude carries an appraisal of the
consequences of performing the behaviour. Subjective norm refers
to perceived social pressure from significant others to perform (or
not perform) the behaviour. Perceived behavioural control refers to
one's perception of the difficulty of and control over performing the
behaviour. Self-efficacy is a widely used indicator of perceived
difficulty. Ajzen (2002a) suggested that a behaviour's controlla-
bility, which refers to people's beliefs that they have control over
the behaviour, is another important indicator of perceived behav-
ioural control. Ameta-analysis on 11 empirical studies applying TPB
also supported the distinction between self-efficacy and control-
lability across a broad range of behaviours (Trafimow, Sheeran,
Conner, & Finlay, 2002).

1.3. Aims of the study

This study aims at examining the extent to which TPB can pre-
dict and explain teachers' intentions to and practices of formative
assessment in the classroom. The following two specific hypotheses
are tested:
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(1) Teachers' intentions to formative assessment can be pre-
dicted by attitude, subjective norm, and perceived behav-
ioural control regarding formative assessment; and

(2) Teachers' formative assessment practices can be predicted by
intentions and perceived behavioural control regarding
formative assessment.

2. Methodology and methods

2.1. Participants

The data was collected from 10 Hong Kong primary schools that
participated in a Quality Education Fund project supported by the
Hong Kong government. Although a convenience sample was used,
the 10 participating schools were carefully selected to represent
different school bandings and funding modes. A total of 535
teachers from participating schools were invited to participate in
the survey and 450 (84.1%) completed questionnaires were
returned. The teacher sample consisted of 95 (21.1%) males and 349
(77.6%) females, with 6 (1.3%) providing no gender information.
With regard to teaching experience, 189 (42.0%) teachers had no
more than 10 years of experience; 187 (41.6%) had 11e20 years of
experience; 48 (10.7%) were experienced teachers with more than
20 years of experience; 26 (5.8%) teachers did not provide such
information.

2.2. Instruments

A Teacher's Conceptions and Practices of Formative Assessment
Questionnaire containing seven scales was developed to assess the
five components in the TPB framework regarding formative
assessment. The scales included the affective attitude scale (AAT),
instrumental attitude scale (IAT), subjective norm scale (SNO),
controllability scale (CON), self-efficacy scale (SEF), intention scale
(INT), and behaviour scale (BEH). The scale development procedure
was guided by DeVellis' (2012) instruction and item crafting was
guided by Ajzen's (2002a) principles for TPB scale construction. The
item pool was constructed based on previous literature on teachers'
conceptions, beliefs, and practices regarding assessment (e.g.,
Brown et al., 2011; Yan, 2014), and consultative discussions with
relevant experts (in the field of educational assessment) and front-
line teachers who have had first-hand experiences of formative
assessment in classroom teaching. The scales were then subjected
to a pilot test on a small sample of students (N ¼ 21). Admittedly, it
is difficult to conduct meaningful statistical analysis on such a small
sample. However, participants' responses to items as well as their
written comments helped refine the scales by identifying ambi-
guities and anomalies in item wording, as well as possible bias.

The AAT scale, consisting of 7 items (e.g., I like Formative
Assessment), examined teachers' feelings or emotions aroused by
conducting formative assessment. The IAT scale, with 13 items (e.g.,
Formative Assessment can raise students' interest in learning), was
used to tap teachers' appraisal of how advantageous the conse-
quences of conducting formative assessment would be. Five items
(e.g., As far as I know, the principal of my school believes that
formative assessment should be implemented) were included in
the SNO scale to assess teachers' perceptions of important others'
opinions regarding formative assessment. Teachers' beliefs about
their control over conducting formative assessment were investi-
gated by the CON scale, which comprised 4 items (e.g., I can decide
whether or not to implement formative assessment). The SEF scale,
tapping teachers' self-efficacy in conducting formative assessment,
had 6 items (e.g., I can design appropriate assessment tasks for
formative assessment). Teachers' intentions to formative assess-
ment were assessed by a 6-item INT scale (e.g., I am willing to
integrate formative assessment into my teaching). Teachers'
formative assessment practices were gauged by two items in the
BEH scale (e.g., In the past six months, how often have you
implemented formative assessment?).

An operational definition of formative assessment was printed
at the head of the questionnaire in order to provide a common basis
for teachers' interpretation. This definition referred to formative
assessment as being assessment activities undertaken by teachers
and/or by their students in the daily teaching and learning process.
These assessment activities provide information to be used as
feedback to modify teaching and learning activities. Participants
were asked to rate each item on a 6-point scale with response
options ranging from Strongly Disagree (1) to Strongly Agree (6).
The scores on negatively-worded items were reversed before the
data analysis so as tomaintain the consistency of interpretation, i.e.,
a higher score represents a higher level on the latent trait under
investigation.

2.3. Data analysis

Two analytical methods, i.e., Rasch analysis (Rasch, 1960) and
path analysis, were used in the present study. Rasch rating scale
analysis using Winsteps 3.7 (Linacre, 2011) was first used for
examining the psychometric properties of the seven scales and for
calibrating teachers' (person) measures on each of the seven latent
traits, i.e., ATT, IAT, SNO, CON, SEF, INT, and BEH. The Rasch-
calibrated person measures were subsequently analysed by path
analysis using Amos 20 (Arbuckle, 2011) to investigate the re-
lationships among the TPB components. This approach to data
analysis differs from the conventional structural equation model in
that it applies Rasch analysis for measuring the latent (unobserved)
traits, whereas the conventional structural equation model usually
uses confirmatory factor analysis to fulfil the function of mea-
surement model.

An inherent weakness associated with conventional analytical
techniques based on classic test theory, such as factor analysis, is
that they require linear, interval scale data input (Wright, 1997).
Raw data collected through Likert-type scales, however, are always
ordinal since the categories of Likert-type scales indicate only
ordering without any proportional levels of meaning (Bond & Fox,
2007; Wright, 1997). Therefore, it is highly possible to arrive at
misleading conclusions if applying conventional analytical tech-
niques to raw scores which are ordinal data in nature. The Rasch
model overcomes this problem by converting ordinal data into
interval measures which have a constant interval meaning and,
therefore, provides objective measurement from ordered category
responses (Linacre, 2006). Once the interval metric is established,
person measures and item difficulties are to be calibrated onto a
single unidimensional latent trait scale which facilitates direct
comparisons between person measures and item difficulties.
Furthermore, in Rasch analysis, person measures are independent
from the items used, with item difficulties being independent from
the sample recruited because the estimates are calibrated within a
common metric rather than against a single test situation (for
person ability estimates) or a particular sample of test takers (for
item difficulty estimates). Empirically, Rasch analysis has been
successfully applied in education and social sciences in addressing
assessment issues (Bond & Fox, 2007; Panayides, Robinson, &
Tymms, 2010; T€orm€akangas, 2011).

Multiple criteria e including Rasch person/item reliability, item
fit statistics, the amount of variance explained by each of the scale
measures, and step threshold e are used to examine the psycho-
metric properties of the seven scales. Rasch person/item reliability
estimates the replicability of person/item ordering along the latent
trait metric (Bond & Fox, 2007). Item fit statistics estimate the



Table 1
Psychometric properties of measurement scales.

Scale No. of
items

Rasch
person/Item
reliability

Variance
explained
by measures

Step threshold

Step 1 Step 2 Step 3 Step 4 Step 5

AAT 7 0.87/0.99 60.2% �4.20 �3.58 �0.92 2.18 6.52
IAT 10 0.88/0.98 51.6% �3.63 �3.02 �1.09 1.87 5.86
SNO 5 0.75/0.98 47.3% �2.38 �1.44 �0.91 0.83 3.90
CON 4 0.85/0.98 70.8% �4.38 �3.18 �1.26 1.46 7.31
SEF 6 0.84/0.96 60.6% �3.81 �2.85 �0.97 1.73 5.91
INT 6 0.88/0.93 80.9% �10.38 �6.68 �2.40 5.60 13.86
BEH 2 0.82/0.99 81.1% �11.88 �3.74 0.21 4.78 10.63

Table 2
Means, standard deviations, and correlations of TPB components.

Component M SD AAT IAT SNO CON SEF INT

AAT 1.02 2.22 e

IAT 1.79 1.91 0.82** e

SNO 1.40 1.70 0.41** 0.47** e

CON 0.06 2.86 0.53** 0.53** 0.28** e

SEF 0.54 2.07 0.53** 0.56** 0.32** 0.74** e

INT 6.01 5.30 0.50** 0.60** 0.41** 0.51** 0.64** e

BEH �0.79 4.78 0.07 0.12* 0.17** 0.15** 0.20** 0.23**

Note. *p < .05; **p < .01.
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extent to which the data matches the measurement specifications
of the Rasch model. Outfit and Infit mean squares (MNSQ) are
widely used indices of item fit statistics. The values of Outfit and
Infit MNSQ range from 0 to positive infinity with 1.0 indicating the
(unattainable) perfect fit to the Rasch model. Researchers (for
example, Wright & Linacre, 1994) suggested that MNSQs falling in
the range of 0.6e1.4 indicated a productive measurement for sur-
vey datawith rating scales. This criterionwas adopted as the cut-off
value of MNSQ fit statistics in this study. Variance explained by
Rasch measures refers to the proportion of variance in the observed
datawhich can be explained by the Raschmeasures (Linacre, 2006).
A higher proportion of variance indicates that the Rasch model
better predicts both items and persons. Step thresholds are exam-
ined to ensure the appropriate category functioning of the rating
scales.

In path analysis, multiple indices, in addition to traditional chi-
square (c2), are used to examine the goodness of model-data fit
including goodness of fit (GFI), adjusted goodness of fit (AGFI),
comparative fit index (CFI), the Tucker-Lewis-Index (TLI), and the
standardised root-mean-square error of approximation (RMSEA).
The value of GFI, AGFI, CFI, and TLI can vary from 0 to 1, and values
greater than 0.90 (Garson, 2009) indicate a good fit. The RMSEA
index takes into account sample size when evaluating the fit, with
low values indicating good fit. As a general rule, RMSEA less than
0.06 (Hu & Bentler, 1998, 1999) can be considered to be an indi-
cation of a good model fit.

3. Results

3.1. Psychometric properties of the scales

The psychometric properties of the seven scales were first
investigated from a Rasch measurement perspective. The Rasch
analysis identified item 3 (Formative assessment increases aca-
demic burdens on students) and item 9 (Formative assessment
increases myworkload) from the IAT scale as misfitting to the Rasch
model (both Infit and Outfit MNSQ being higher than 1.4). Ac-
cording to Hart and Wright (2002), deleting items from the scale
may affect the accuracy of estimations of the remaining items and
the error rate of model estimates. Therefore, the identified misfit-
ting items were removed from the scale one at a time according to
the misfit order, with Rasch analysis re-applied until all remaining
items showed sufficient fit to the Rasch model. After removing
items 3 and 9 from the IAT scale, one more item (item 1: Formative
assessment can offer a comprehensive appraisal of students' per-
formance) appeared misfitting to the model. This item was subse-
quently removed from the scale which resulted in a 10-item IAT
scale.

One item of the SNO scale (item 1: As far as I know, officials of
the Education Bureau believe that formative assessment should be
implemented) showed marginal fit to the Rasch model (Infit
MNSQ ¼ 1.42). Given that Outfit MNSQ of this itemwas lower than
1.4 and consideration of officials of the Education Bureau's opinions
is an important factor in influencing teachers' teaching, this item
was kept in the SNO scale. All items in the other five scales showed
sufficient fit to the Rasch model. Table 1 presents the summary of
psychometric properties of all scales and the final version of the
scales are attached in Appendix 1.

It can be seen from Table 1 that the Rasch person/item re-
liabilities for all scales are higher than 0.80 except the person
reliability for the SNO scale. Rasch measures explained over 50%
of the variables observed in the data for all scales except the SNO
scale, in which Rasch measures explained 47.3% of the variance.
The results indicated that most of the scales had quite good
psychometric properties while the SNO scale only showed an
acceptable quality. The category functioning of the seven rating
scales were examined to determine whether respondents used
all response opportunities appropriately. It can be seen that the
step thresholds (the intersection point between consecutive
categories) advanced monotonically with the category, indicating
that the 6-point rating scale functioned well, i.e., higher perfor-
mance categories corresponded to higher measures of the latent
trait. In summary, the results showed that the scales were psy-
chometrically robust enough for use with the sample in the
present study.
3.2. Descriptive satistics

Descriptive statistics were undertaken to provide a general
picture of the interval Rasch-calibrated measures of teachers on the
seven constructs. Table 2 presents means and standard deviations
of teachers' measures on the scales as well as Pearson correlations
among the constructs of interest.

In Rasch analysis, the mean of item difficulties is arbitrarily set
to zero and the interpretation of item difficulties and person
measures are based on pair-wise comparisons between items and
persons. Therefore, person measures higher than zero indicate a
positive response, while person measures lower than zero indicate
a negative response. It can be seen from Table 2 that, in general,
teachers held a substantially high level of intention to conduct
formative assessment (INT Mean ¼ 6.01). Attitude, both affective
(AATMean¼ 1.02) and instrumental (IATMean¼ 1.79), and subject
norm (SNO Mean ¼ 1.40) regarding formative assessment were
quite positive; while perceived behavioural control, i.e., controlla-
bility (CONMean ¼ 0.06) and self-efficacy (SEF Mean ¼ 0.54), were
just slightly positive. It is worth noting that teachers had a slightly
negative mean measure on behaviour (BEH Mean ¼ �0.79). This
indicates that, according to teachers' perceptions, formative
assessment was not frequently conducted in their classrooms. All
variables except BEH showed median to high, and statistically
significant, correlations among one another. BEH had relatively
weak correlations with other variables.



Table 3
Effects of each TPB component on teachers' formative assessment practices.

Variables Direct effect Indirect effect Total effect

AAT e �0.01 �0.01
IAT e 0.06 0.06
SNO e 0.03 0.03
CON �0.01 �0.00 �0.01
SEF 0.10 0.08 0.18
INT 0.18 e 0.18
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3.3. Results of path analysis

Teachers' Rasch-calibrated measures on the TPB components
are subsequently subjected to path analysis, aiming at addressing
the main research questions e to explore whether teachers' in-
tentions to and practices of formative assessment can be predicted
by attitude, subjective norm, and perceived behavioural control
regarding formative assessment. According to Allison's (2003)
suggestion, the maximum likelihood methods with the expecta-
tion maximisation algorithm (Dempster, Laird, & Rubin, 1977) was
used to handle missing data. The parameter estimates generated by
maximum likelihood methods excelled those from other conven-
tional methods (e.g., listwise deletion and pairwise deletion) in
terms of consistency, asymptotic efficiency, and asymptotic
normality (Allison, 2003). The path analysis was then applied to the
complete set of data. The results of path analysis showed a satis-
factory fit between the proposed TPB-based model and the
observed data. The chi-square statistic (c2 ¼ 7.678, df ¼ 3, p ¼ .053)
and the relative chi-square (c2/df ¼ 2.559) were satisfactory. The
other fit statistics (GFI ¼ 0.995, AGFI ¼ 0.953, CFI ¼ 0.997,
TLI¼ 0.971) were all higher than 0.95. RMSEA (0.059) was less than
0.6, also indicating a fairly good fit. These results supported the
appropriateness of the proposed TPB-based model in predicting
Hong Kong teachers' intentions and practices regarding formative
assessment.

Standardised regressionweights of the paths from IAT, SNO, and
SEF to INT were significant (p < .01). The strongest predictor of INT
was SEF (b ¼ 0.44), followed by IAT (b ¼ 0.34) and SNO (b ¼ 0.14).
The paths from AAT (b ¼ �0.06) and CON (b ¼ �0.01) to INT were
not significant and the correlation between CON and INT was
virtually zero. The standardised regression weight of the path from
INT to BEH (b ¼ 0.14) was significant (p < .01), while the paths from
perceived behavioural control components, i.e., CON (b ¼ �0.01)
and SEF (b ¼ �0.09), were not significant and the correlation be-
tween CON and BEH was virtually zero. The proposed model ac-
counts for 51% of the variances in teachers' intentions to formative
assessment, but only accounts for 6% of the variances in teachers'
practices of formative assessment. The relationships among the
latent traits in the TPB-based model are presented in Fig. 2.

The direct and indirect effect coefficients of predictors on
formative assessment practices (BEH) are presented in Table 3. In
the proposed model, INT (via direct effect) and SEF (via direct and
indirect) had a similar effect on BEH, while the other predictors had
AAT 

IAT 

SNO 

CON 

SEF 

INT BEH 

-.06 

.34**

.14**

-.01 

.44**
.09 

-.01 

.18**

R2=.51 R2=.06 

Fig. 2. Path analysis based on the theory of planned behaviour (**p < .01).
a far less than substantial effect on BEH. The results indicated that
TPB components had weak effects on teachers' formative assess-
ment practices.
4. Discussion

This study used TPB as a theoretical framework to examine
whether (1) teachers' intentions to formative assessment can be
predicted by attitude, subjective norm, and perceived behavioural
control regarding formative assessment; and (2) teachers' forma-
tive assessment practices can be predicted by intention and
perceived behavioural control regarding formative assessment.
Much past research has investigated the benefits that formative
assessment may bring and the way in which formative assessment
should be conducted, but few attempts have been made to build a
structural understanding of formative assessment or of the re-
lationships among variables which have influences on teachers'
intentions and practices regarding formative assessment. The
findings of this study showed that the first hypothesis was gener-
ally supported. Teachers' intentions to formative assessment can be
predicted by attitude, subjective norm, and perceived behavioural
control regarding formative assessment. The TPB components
accounted for around 51% of the variances in teachers' intentions to
formative assessment. However, the second hypothesis was not
supported by the results. Teachers' intention and perceived
behavioural control regarding formative assessment only accoun-
ted for 6% of the variances in teachers' formative assessment
practices.

The results showed that instrumental attitude, subjective norm,
and self-efficacy were significant predictors of teachers' intentions
to conduct formative assessment. Teachers who had a favourable
instrumental attitude, a positive subjective norm, and a high level
of self-efficacy were more likely to have the intention to conduct
formative assessment. This result supported the appropriateness of
TPB as a theoretical framework in explaining the formation of
teachers' intentions to formative assessment.

Teachers' intentions were most strongly predicted by self-
efficacy (b ¼ 0.44); and strongly predicted by instrumental atti-
tude (b ¼ 0.34). The predictive power of subjective norm (b ¼ 0.14)
on intention was relatively weak, although still significant. In
Armitage and Conner’s (2001) meta-analysis on 185 studies that
applied TPB, attitudes were the strongest predictor of intentions
(b¼ 0.49), followed by perceived behavioural control (b¼ 0.43) and
subjective norm (b ¼ 0.34). This study is consistent with past
research in that the correlation between subjective norm (social
pressure or important others' opinions) and intention is the
weakest. It implies that teachers' intentions to conduct formative
assessment are determined by internal factors more than external
factors, such as important others' opinions. However, this study
differs from Armitage and Conner’s (2001) report in that self-
efficacy showed a stronger impact on intention than instrumental
attitude. This finding is similar to Yan's (2014) study which focused
on another assessment issue (school-based assessment) in the
Hong Kong context. Yan (2014) reported that self-efficacy had a
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stronger predicting power on teachers' intentions to conduct
school-based assessment than did instrumental attitude. Dixon and
Haigh (2009) also observed that teachers with higher self-efficacy
were more willing to try new initiatives in assessment. It would
appear that when considering assessment practices, teachers re-
gard their own capacities, i.e., whether they have the necessary
skills, as the first concern. Teachers are more likely to conduct the
assessment practices when and if they feel confident with that
particular assessment approach.

The results revealed that affective attitude and controllability
were not significant predictors of teachers' intentions to conduct
formative assessment. The fact that affective attitude had weak
correlation with teachers' intention is not a surprise according to
Yan's (2014) explanations. For those studies (e.g., Courneya,
Vallance, Jones, & Reiman, 2005; Lawton, Conner, & Parker, 2007;
Rhodes & Courneya, 2003; Trafimow et al., 2004) which found af-
fective attitude to be strongly influential on intention, the behav-
iours under investigation were usually personal behaviours (e.g.,
exercise, smoking, and speeding while driving) which generally
had personal consequences. By contrast, working behaviours in the
classroom, including formative assessment, have consequences on
both teachers and their students. Therefore, the perceptions of a
given behaviour's consequences on students' learning (instru-
mental component) rather than personal feelings or emotions (af-
fective component) appear to be more important in determining
teachers' intentions to formative assessment.

Unlike self-efficacy, the other perceived behavioural control
component e controllability e was not a significant predictor of
intention. This is consistent with the claim made by Trafimow et al.
(2002) that self-efficacy was superior to controllability in predict-
ing intention and behaviour. Although the reasoning is inevitably
speculative, a possible explanation is that difficulty of the behav-
iour is a more important issue than control over the behaviour
when teachers consider conducting formative assessment.
Although, theoretically, both self-efficacy and controllability can
reflect internal as well as external factors (Ajzen, 2002b), empiri-
cally the items in the self-efficacy scale were gauging internal be-
liefs on one's competence (e.g., I can integrate formative
assessment into the teaching and learning process; I can design
appropriate assessment tasks for formative assessment) while
items in the controllability scale were more easily influenced by
external factors (e.g., I can decide the frequency of implementing
formative assessment; I can decide the timing of implementing
formative assessment). The level of teachers' perceived control
might be largely influenced by external factors, such as the time-
table, the school culture, etc. Teachers who felt they had control
were not necessarily more willing to conduct formative assessment
if s/he was not confident in her or his competence. In contrast,
teachers who possess less control might still be willing to (that is,
only intention, not action) conduct formative assessment if s/he
was confident. As a consequence, perceived control (i.e., control-
lability) appears less predictive than perceived difficulty (i.e., self-
efficacy).

Although the TPB components can well predict teachers' in-
tentions to formative assessment, the proposed TPB-based model
did not explain teachers' reported formative assessment practices
very well. According to Armitage and Conner’s (2001) meta-
analysis on studies that applied TPB, an average of 27% of the
variance in behaviour could be attributed to intentions and per-
ceptions of behavioural control. In contrast, this study found that
teachers' intentions and perceived behavioural control only
accounted for 6% of the variances in teachers' formative assessment
practices.

Such finding evidenced that even though teachers had quite a
high level of intention to formative assessment and positive
perceived control, their self-report showed that they did not
conduct formative assessment frequently. It appears that there are
factors, other than the TPB components (i.e., intentions and per-
ceptions of behavioural control), influencing teachers' formative
assessment practices. This is a support to the claim that the
important objective contextual factors, in addition to the subjective
psychological determinants, should not be excluded when using
TPB to explain behaviours (Davis, Ajzen, Saunders, & Williams,
2002), especially for investigations on working behaviour like
formative assessment. Compared to personal behaviours over
which one has large volitional control, working behaviours are
more susceptible to external or contextual variables. Some factors
could easily be identified as hurdles to teachers' implementation of
formative assessment, such as large class size and heavy workload.
If a teacher has the care of up to 30 students in a class and teaches
for more than 20 h per week, the implementation of formative
assessment can be very difficult. Furthermore, as Harrison and
Howard (2009) argued, effective formative practice has to be
developed in appropriate classroom climate and dialogue, which
are complex factors and are not solely controlled by the teacher.

Another likely, and more fundamental, explanation may be
found in the relationship between the formative and summative/
accountability purposes of assessment in school contexts. As Black
and Wiliam (1998a) pointed out, one of the challenges in con-
ducting formative assessment in the classroom is the powerful
influence exerted by the requirements for certification and
accountability. Although educational bureaucracies are trying to
develop assessment structures for high-stakes accountability based
on the principles of formative assessment (Hay, 2006), the global
education system still emphasises accountability and evidence and
requires schools and teachers to be responsible for outcomes (Rink
& Williams, 2003). The instructional effects of formative assess-
ment are related to students' learning ability, which will eventually
result in better learning performance. However, if teachers are
forced to put more emphasis on external high-stakes examinations
within a relatively short timeframe, the spoon-feeding method of
teaching and drilling, rather than adaptive instruction with
formative assessment, may appear to be more attractive. Teachers,
therefore, are likely to give up the adoption of formative assess-
ment due to the pressure of external high-stakes examinations
even though they are well aware of the educational benefits of
formative assessment.

4.1. Implications on teacher training

The findings have important implications on professional
development for teachers. The Hong Kong government has inves-
ted a huge amount of resources with the aim of changing the
assessment culture in classrooms. For this to happen, teachers have
to change their own conceptions of assessment and form intentions
to the change. The findings in this study imply that the formation of
teachers' intentions to formative assessment requires positive
instrumental attitude towards formative assessment, and
enhanced teachers' self-efficacy in conducting formative
assessment.

Positive instrumental attitude can be built on recognition of the
advantages of formative assessment. If teachers are aware that
formative assessment can help them identify students' learning
difficulties and utilise the assessment results to redesign teaching
to enhance students learning, they will be much more eager to
conduct formative assessment throughout the student learning
process. Self-efficacy can be enhanced by equipping teachers with
necessary knowledge and skills. These knowledge and skills should
be included in professional training programmes which aim to
optimise teachers' teaching practices. Furthermore, teacher
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training should provide teachers with mastery experiences in
formative assessment practice as such experience plays a crucial
role in the formation of self-efficacy (Bandura, 1997; Mulholland &
Wallace, 2001). If the new initiatives in formative assessment are
not immediately successful, continuous professional support to
teachers is especially important so as not to diminish teachers' self-
efficacy by experiences of failure.

This study echoed Ofsted's (2007) observation that effective
formative assessment in the classroomhas not yet been achieved at a
large scale even though teachers are aware of the benefits of forma-
tive assessment. It seems that there is a worldwide concern about
teachers' poor understanding and weak adoption of formative
assessment in classroom practice (Black & Wiliam, 1998a; Tan &
Towndrow, 2009). Why have teachers' positive attitudes and beliefs
regarding formative assessment not been fully translated in their
classroom practice? One of the reasons might be the misconception
about the role of formative assessment in regular instruction.
Teachers probably still regard formative assessment as an added
component, which needs extra time and resource, rather than an
integrated part of regular instruction. A suggestion for teacher
training might be generated from this study: to change teachers'
beliefs on the relationshipbetween formative assessment and regular
instruction. Teacher training should strive to foster such a change in
teachers' minds, aswell as to equip themwith the necessary skills, so
that teachers arewilling and capable to treat formative assessment as
an integrated part of regular instruction rather than an added
component that competes with other components for teaching time.
As advocated by Smith (2013), there is an urgent need for more
research-based knowledge on using assessment to sharpen teaching
which, in turn, will bring positive outcomes in summative assess-
ments. The public, including teachers themselves, needs to be
convinced by research-based evidence of the effectiveness of
formative assessment in enhancing teaching and learning, both long-
term and short-term. Furthermore, how to make meaningful con-
nections between formative and summative assessment may be
another important topic of teacher training. As Maclellan (2004)
pointed out, teachers' knowledge about assessment was largely
compartmentalised and the connection between formative-
summative modes of assessment were not well developed. Teacher
training might need to develop teachers' capacity in collecting
assessment data for both purposes, or make good use of data
collected in one mode to the other. Such capacity might facilitate
transforming teachers' intentions to formative assessment into actual
practice.

4.2. Limitations

The interpretation and generalisation of the conclusions of this
study should be carried outwith caution. First, the data of this study
were collected in the context of a single jurisdictioneHong Kong. It
Strongly disagree D

Affective Attitude Scale
Q1 I like Formative Assessment. 1 2
Q2 Formative Assessment is an enjoyable process. 1 2
Q3 Formative Assessment is interesting. 1 2
Q4 Formative Assessment makes my teaching

easier.
1 2

Q5 Formative Assessment encourages students to
help each other.

1 2

Q6 Formative Assessment facilitates a better
learning atmosphere.

1 2

Q7 Formative Assessment is worthy of my effort. 1 2
Instrumental Attitude Scale
is worth remembering that any attempt to generalise the findings of
this study, especially in the prediction of formative assessment
practices, should be made in education systems with similar social
and cultural contexts. Second, a convenience sample was used in
this study. Although the participating schools were carefully
selected to represent different school bandings and funding modes,
the generalisation is not as strong as that from a random sample.
Third, teachers' formative assessment practices were investigated
by self-report data. Future studies might consider collecting objec-
tive measures of teachers' practices that are free from the response-
biases associated with self-report measures.
5. Conclusions

This study most significantly contributes to building a structural
understanding of teachers' attitudes, intentions, and practices
regarding formative assessment. This study supported that TPB is
an appropriate theoretical framework to explain the formation of
teachers' intentions to formative assessment. Instrumental atti-
tude, subjective norm, and self-efficacy were found to be significant
predictors of teachers' intentions to conduct formative assessment.
Teachers who had a favourable instrumental attitude, a positive
subjective norm, and a high level of self-efficacyweremore likely to
have the intention to conduct formative assessment. However, the
proposed TPB-based model did not explain teachers' reported
formative assessment practices very well. It is evident that external
and contextual factors should be considered when examining
teachers' formative assessment practices. More empirical research
in this direction is warranted.
Acknowledgements

This research was partially supported by the Internal Research
Grant (grant no. RG 3/2013-2014R) from the Hong Kong Institute of
Education.
Appendix 1

Teachers' Conceptions and Practices of Formative Assessment
Questionnaire.

The following are statements about Formative Assessment. Based
on your understanding and teaching situations, please indicate the
degree of your agreement with each statement on the answer
sheet.

Formative Assessment refers to assessment activities under-
taken by teachers and/or by their students in daily teaching and
learning process. These assessment activities provide information
to be used as feedback to modify the teaching and learning
activities.
isagree Slightly disagree Slightly agree Agree Strongly agree

3 4 5 6
3 4 5 6
3 4 5 6
3 4 5 6

3 4 5 6

3 4 5 6

3 4 5 6



(continued )

Strongly disagree Disagree Slightly disagree Slightly agree Agree Strongly agree

Q8 Formative Assessment can raise students'
interest in learning.

1 2 3 4 5 6

Q9 Formative Assessment can offer an accurate
appraisal of students' performance.

1 2 3 4 5 6

Q10 Formative Assessment can integrate learning
and teaching with assessment.

1 2 3 4 5 6

Q11 Formative Assessment encourages students to
work harder.

1 2 3 4 5 6

Q12 Formative Assessment can offer a fair appraisal
of students' performance.

1 2 3 4 5 6

Q13 Formative Assessment helps students to
understand their strengths and weaknesses
through feedback from teachers.

1 2 3 4 5 6

Q14 Formative Assessment can encourage
autonomous learning of students.

1 2 3 4 5 6

Q15 Formative Assessment can improve student'
confidence in learning.

1 2 3 4 5 6

Q16 Formative Assessment can improve the quality
of teaching and learning.

1 2 3 4 5 6

Q17 Formative Assessment can improve teaching
efficiency.

1 2 3 4 5 6

Subjective Norm Scale
As far as I know, the following stakeholders believe that Formative Assessment should be implemented.
Q18 Officials of the Education Bureau 1 2 3 4 5 6
Q19 The principal of my school 1 2 3 4 5 6
Q20 Parents of my students 1 2 3 4 5 6
Q21 My students 1 2 3 4 5 6
Q22 My colleagues 1 2 3 4 5 6
Controllability Scale
Q23 I can decide the frequency of implementing

Formative Assessment.
1 2 3 4 5 6

Q24 I can decide the timing of implementing
Formative Assessment.

1 2 3 4 5 6

Q25 I can decide whether or not to implement
Formative Assessment.

1 2 3 4 5 6

Q26 I can decide the method of the implementation
of Formative Assessment.

1 2 3 4 5 6

Self-Efficacy Scale
Q27 I can integrate Formative Assessment into the

teaching and learning process.
1 2 3 4 5 6

Q28 I have received sufficient training to implement
Formative Assessment.

1 2 3 4 5 6

Q29 I can design appropriate assessment tasks for
Formative Assessment.

1 2 3 4 5 6

Q30 I have enough time to implement Formative
Assessment.

1 2 3 4 5 6

Q31 I have sufficient supporting materials (e.g.,
handbook, DVD) to implement Formative
Assessment.

1 2 3 4 5 6

Q32 I have sufficient skills to implement Formative
Assessment.

1 2 3 4 5 6

Intention Scale
Q33 I am willing to try to implement Formative

Assessment.
1 2 3 4 5 6

Q34 I am willing to integrate Formative Assessment
into my teaching.

1 2 3 4 5 6

Q35 I am willing to design appropriate assessment
tasks for Formative Assessment.

1 2 3 4 5 6

Q36 I am willing to adjust the assessment methods
to meet the requirements of Formative
Assessment.

1 2 3 4 5 6

Q37 I am willing to make effort to implement
Formative Assessment.

1 2 3 4 5 6

Q38 I am willing to encourage students to
participate in Formative Assessment.

1 2 3 4 5 6

Behaviour Scale
Q39 In the past six months, how often have you implemented Formative Assessment?

,1 Everyday ,2 Almost everyday ,3 Most days
,4 A number of days, but less than half ,5 Some days ,6 Never

Q40 In the past six months, please estimate how frequent you have implemented Formative Assessment in your teaching?
,1 Very frequent ,2 Frequent ,3 Sometimes
,,4 Seldom ,5 Rarely ,6 Never
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