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ABSTRACT
Formative assessment is important in classrooms because it yields information to teachers
about the adjustments and modifications they need to make to foster student learning. However,
the successful implementation of formative assessment in the classroom depends on the teachers’
abilities to implement it well. Skill acquisition is one way to increase self-confidence in formative
assessment, as long as the individual has positive beliefs about applying the skills to attain the
required outcomes, but skills alone might not be sufficient in bringing about change and adoption
of new practices. In particular, self-efficacy beliefs play a critical role in helping an individual
effect change and attain desired outcomes. Self-efficacy beliefs describe the teachers’ cognitive
perceptions of their competence in formative assessment. The strength of the teacher’s conviction
in his/her own ability to affect the desired outcome will influence the will to cope with given
situations. Self-efficacy beliefs are important as the driver of behaviour, as people tend to engage
in tasks that they feel competent in and avoid those that they lack confidence in doing. Self-efficacy
is formed through a long process of selection and reflective interpretation of enactive, vicarious,
persuasive, and physiological events.
This study brings together two bodies of knowledge, important to both teaching and
learning, to provide a better understanding of how self-efficacy relates to the utility of formative
assessment practices. The aims of this study are threefold: firstly, to develop three scales for use
in a survey in this study: a scale for the sources of self-efficacy beliefs, a scale for the level of selfefficacy beliefs in formative assessment, and a scale for teachers’ formative assessment practices
in the classroom; secondly, to investigate the sources of self-efficacy in formative assessment for
teachers and their relative importance; and thirdly, to elucidate the relationships between teacher
demographic factors and their self-efficacy beliefs. A mixed methods approach was used in this
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study. First, interviews were conducted with teachers to gather information on teachers’ formative
assessment practices in the classroom and teachers’ sources of self-efficacy beliefs in formative
assessment, which served to inform scale construction. Thereafter, quantitative approach was used
in this study as a survey was carried out with primary and secondary school teachers in Singapore,
and a total of 359 responses were obtained.
Three scales were developed and validated in this study. Additionally, results showed that:
(1) teachers relied heavily on mastery experiences as their most influential source of self-efficacy,
with the exception of carrying out more difficult formative assessment tasks where social
persuasion emerged as the key influence; (2) teachers with formal training in formative assessment
were more likely to have higher levels of self-efficacy, carry out formative assessment practices
in the classroom and also more likely to hold positive perceptions of the use of formative
assessment; and (3) teachers’ years of teaching experience was found to contribute to differences
in their levels of self-efficacy beliefs to carry out more difficult formative assessment tasks and
social persuasion as a source of self-efficacy. Implications for research and teacher professional
development in the areas of self-efficacy and formative assessment are discussed in the light of
these findings.
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INTRODUCTION
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1

INTRODUCTION
The education scene in Singapore is one that is continuously evolving to align with

changes and growth in the economic and social fabric of the nation. Moving into the twentyfirst century, the call was made for Singapore schools to embrace creativity and innovation
so as to enhance the country’s standing in the global economy in terms of economic
competitiveness. This uncertain future will present a challenge to current students and
educators as we contend with the new skills and competencies that are required for students
of today to thrive in the knowledge economy of tomorrow. Some of the new skills that need
to be developed in students for them to be able to succeed include leadership skills,
communication skills, negotiation skills, problem-solving and critical thinking skills, agility
and adaptability, as well as digital literacy (Educator, 2018; Ground Report, 2018;
Singmaster, 2018).
In line with global changes and workplace demands, the Singapore education
landscape has shifted rapidly in response. These changes have shaped school policies,
including curriculum and assessment, which have affected teachers and students alike. The
next section will detail the changes and reforms that have taken place in the education sector
in Singapore schools.

1.1

Overview of the Education System in Singapore
Education is a key area of focus for Singapore. Spending on education was pegged

at three per cent of GDP in 2013, approximately 18 per cent of the total government
expenditure (The World Bank, 2013). Today, the education sector is a centralised system
which has grown to encompass 185 primary schools, 143 secondary schools, 15 junior

2
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colleges and centralised pre-university institutes and 16 mixed-level schools (Ministry of
Education, 2018a) and total expenditure on education is budgeted at S$12.8 billion for 2018
(Angela Tan, 2018).
The country’s aim of education is to equip the young with the skills to earn a living
and have strong moral values as they grow up to become responsible, contributing citizens
of the nation. Schooling is compulsory for the first six years of primary education, and the
majority of students continue with four of five years of secondary education thereafter. Postsecondary education takes place in one of the following options: centralised pre-university
institutes and junior colleges, technical training institutes, and polytechnics (Ministry of
Education, 2018b).
Since 2004, an integrated programme was started in selected schools to provide highability students the option to follow a six-year post-primary programme and to sit for
nationalised examinations only at the end of the six years (Ministry of Education, 2018c).
This integrated programme will provide students with a broad-based education that will
develop their capacities in creative and critical thinking and give them opportunities to
improve their leadership, teamwork and communication skills. In general, today’s school
principals also have more autonomy to allocate curriculum and assessment time according
to the ability and needs of their students.

Background of education in Singapore
Since its founding, Singapore’s government has placed considerable emphasis on
education. After its independence in 1965, Singapore had to build its economy from scratch
and education became one of the most critical keys to economic success. Singapore's

3
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educational policy has to be examined within its larger social-political context (Gopinathan,
1996). At that time, there was a strong need to ensure the survival of the nation. With high
levels of unemployment among its mostly unskilled population, and without any natural
resources, education became the key to the growth and economic development of the nation
as the general population needed to be educated quickly in order to build a strong labour
force (Tan & Dimmock, 2014). In the 1960s to 1970s, the number of schools was increasing
rapidly and the government was successful in inculcating the importance of education. At
the same time, the government improved teacher quality in schools by upgrading the faculty
and facilities of the teacher training campus.
In 1979, to cater to students of differing abilities, three differentiated streams were
introduced in the primary and secondary schools (C. B. Goh & Gopinathan, 2006). Here, the
government shifted its focus from providing education for all to improving the quality of
education. Correspondingly, curriculum and assessment were standardized in schools in
order to reduce performance variation and improve the quality of education to produce a
value-added workforce for the manufacturing industry.
From 1997, Singapore moved into the era of ability-driven education in order to train
a workforce suited for a globalized market. The government recognized that academic skills
and competencies were no longer sufficient for an increasingly interdependent 21st century
world. Singapore’s economic survival has always depended on its usefulness to major
powers and its ability to innovate and stay relevant in the global market (Gopinathan, 1996).
Hence, education in Singapore has been shaped by how it strives to be relevant, and responds
to changing local and global educational landscapes and its commitment to ensure excellent
standards of quality (National Institute of Education, 2009).

4
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Through the ability-driven phase, the government focused on the development of
every child to reach his/her potential. Quality in schools became a key to success.
Developments in education were carried out through responding to the social and economic
needs of the people and nation, while keeping abreast of the latest technological innovations.
However, beyond pursuing economic success through the development of individuals,
Singapore tries to ensure that its educational system uses a holistic approach in preserving
its national culture and identity, and infusing values in its people that are rooted in family
and community (National Institute of Education, 2009).
The ‘Values-driven, Student-centric’ phase was announced in 2011 (Heng, 2011).
The goals of this phase are “every school a good school”, “every student an engaged learner”,
“every teacher a caring educator”, and “every parent a supportive partner”. This educational
philosophy goes hand-in-hand with the ability-driven phase such that schools not only focus
on the academic and life skills, but at the same time also instil values and develop character
in students.

1.2

Curriculum and Assessment Reforms
In line with the new values-driven, student-centric educational philosophy, several

reforms and changes were introduced in schools in the areas of curriculum and assessment
to push the system towards a more student-centred focus. The educational initiative Thinking
Schools, Learning Nation (TSLN) was launched in 1997, and its aim was to ensure that
students are well-prepared for the future (Aaron Koh, 2004; Luke, Freebody, Lau, &
Gopinathan, 2005; Ng, 2004; Sharpe & Gopinathan, 2002). Through this initiative, reviews
of the curriculum and assessment system were carried out to ensure that schools developed

5
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in students the skills that they needed for the future, for example creative thinking skills and
independent learning. It was acknowledged that the competencies to be nurtured in students
were communication skills, interpersonal and collaboration skills, critical thinking skills and
the ability to evaluate, process and apply new knowledge and information (Sellan, Chong,
& Tay, 2006; Soule & Warrick, 2015). It was with these goals in mind that assessment in
Singapore schools shifted from primarily summative measures to formative methods, such
as ensuring that assessment includes coursework in the curriculum. It pushed the system
towards a more student-centred focus in order to produce autonomous and independent
learners. Some of the measures included: a reduction in curriculum content, less focus on
high-stakes assessment, a push for integrated, multi-disciplinary programmes and
differentiated learning, and the development of alternative pathways through the streaming
system (Luke et al., 2005; Ng, 2008).

From summative to formative assessment
Further reform initiatives were introduced in 2004, namely, enabling teachers,
nurturing students and holistic assessment under the concept of “Teach less, learn more”
(TLLM; Gopinathan, 2007). This was purported as a quantum leap to move Singapore into
a radically different form of education, from a results-oriented system to a learner-centred
system. More teachers were recruited and trained, primary schools could receive up to
S$100,000 to develop high quality programmes and to reduce class size, and secondary
schools were able to broaden curriculum offerings and create new elective modules
(Gopinathan, 2007). In 2010, sixteen primary schools were selected to participate in a pilot
to remove summative assessment in primary one and two. This meant that there would no

6
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longer be examinations designed to evaluate students and give them a grade for the purpose
of ranking them among their peers or promoting them to a higher level. Instead, students
from these schools were expected to embrace holistic learning through new assessment tools
such as rubrics and checklists, progress feedback and reflections (Leow, 2010) to determine
their learning progress. In holistic assessment, information on a student’s development is
gathered through different modes to provide feedback to guide and support learning. Its
focus is on achieving balance and learner-centricity in assessment systems in schools, to
increase student motivation in learning and to support decision-making in teaching and
learning. Assessment used in this manner is for formative means, and the information
obtained is used to modify instruction and teaching, and at the same time ensure students are
provided with feedback and necessary practice for their learning (The Commonwealth
Education Hub, n.d.). In formative assessment, students need to understand the intentions
behind learning, evaluate themselves and their peers, set targets for improvement, and
monitor and communicate their progress. Schools were also given the authority and
resources to make decisions, even as curriculum and assessment were changed to encourage
thinking out of the box and risk-taking.
As part of the efforts to strengthen holistic education, curricula were revised to make
explicit the learning and teaching of soft skills through all academic subjects and other
subjects such as Art, Music and Physical Education which enable students to develop
physical ability and strength, improve their capacities for creativity and expression, and
sharpen their personal, social and cultural identities. For instance, in the teaching of science,
the emphasis is no longer on students’ acquisition of content knowledge. Rather, the skills,
strategies and habits of mind associated with decision-making and problem-solving are

7
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imparted to students so that they are able to apply them in their daily lives. In other words,
science is now a subject that is practised as inquiry and therefore students should be provided
with opportunities in the classroom to gather evidence, determine the value of the evidence
gathered and then develop clear scientific explanations based on the evidence that they have
gathered (Kim, Tan, & Talaue, 2013). In practising science as inquiry in the classroom,
students and teachers will be engaged in observations, discussions and generation of ideas
and explanations rather than memorise and regurgitate existing theories. Teachers explicitly
teach students about values and necessary life skills during Character and Citizenship
Education (CCE) lessons. Schools are also developing students through a vast range of cocurricular activities as these serve as natural platforms for the development of skills and
values.
In addition, project work was implemented in every school as it was deemed to be
able to develop in students qualities such as creativity, resourcefulness, knowledge
application and teamwork, which are highly valued and necessary for today’s global world
(A. Koh, 2002; Luke et al., 2005; Ministry of Education, 2015a). According to the MOE,
project work is “is a learning experience which aims to provide students with the opportunity
to synthesise knowledge from various areas of learning, and critically and creatively apply
it to real life situations. This process, which enhances students’ knowledge and enables them
to acquire skills like collaboration, communication and independent learning, prepares them
for lifelong learning and the challenges ahead.” (Ministry of Education, 2015b).
More specifically, assessments have shifted from testing students’ ability to recall
information to evaluating their abilities in processing and applying knowledge. Examination
formats were revised to bring in greater emphasis on said skills. Testing and assessment were

8
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also redesigned to incorporate critical thinking (Aaron Koh, 2004; Sharpe & Gopinathan,
2002). For instance, thinking skills were incorporated through assessing students’ skills in
evaluating, synthesizing, decision-making and problem-solving. Through formative
assessment, teachers are expected to provide students with constant feedback for continued
learning, instead of just end-of-semester grades (Ng, 2008). Students are also expected to
assess their own progress and take the appropriate to enhance their learning process (Ng,
2008).
In 2018, the MOE announced further changes to summative assessment through the
removal of all examinations and graded assessments for all primary one and two students
from 2019, and the removal of mid-year examinations for students in primary three, five,
secondary one and three, and ensuring that all primary three to secondary four/five students
will not have more than one weighted assessment per subject per school term (Mokhtar,
2018b). By doing this, the Ministry of Education (MOE) hopes that schools will have more
time to strengthen holistic development, self-discovery and engaged learning, and to nurture
in all students life-long learning attitudes and skills. In other words, formative assessment
has become increasingly important in 21st century teaching and learning.
In Singapore, schools have traditionally focused on summative assessment, with a
firmly ingrained examination culture (Sinnakaruppan, 2017). Summative assessment is
typically an assessment of a student’s mastery of a topic after the learning and teaching has
been completed, and the objective of summative assessment is for the promotion of students
from one grade to another, or from one level of school to another, such as primary to
secondary. On the other hand, formative assessment is for the monitoring of student progress
in learning and teaching and its objective is for teachers to improve their own teaching in
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order to for them to help their students improve their learning (Carnegie Mellon University,
n.d.; Ronan, 2015).
With the general direction towards more formative assessment and holistic learning,
schools are expected to use the time that is freed up by the lack of structured summative
assessment to plan more inquiry-based activities such as learning and field trips. Teachers
will be given more autonomy to make their own decisions for their classes with the use of
topical assessments for formative purposes depending on the strengths and weaknesses of
their students. At the same time, teachers can reflect on their teaching as information from
formative assessments can be used to adjust lesson plans to re-engage the students again in
specific areas where appropriate (Chua, 2018). Through this process, students will also have
more time to reflect on their learning.
All these changes will undoubtedly have an impact on teachers and students alike. In
his speech to open the International Conference on Thinking, then Prime Minister Goh Chok
Tong (1997) stressed that reforms in curricula and assessment, especially from summative
to formative assessment, would redefine the roles of teachers, and they would need to be
constantly learning, constantly looking out for new ideas and practices, and constantly
acquire new knowledge. He pointed out that teachers needed to keep up-to-date so that they
would be able to make lessons relevant to their students. In addition, teachers need to know
how to implement formative assessment. New competencies in formative assessment would
have to be acquired, namely, knowing how to use formative assessment to monitor students’
progress; using students’ results from formative assessment to inform teaching; giving
differentiated instructions to students based on their abilities; and giving feedback to students,
whether individual or group feedback. Therefore, support has been provided to teachers to
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help them cope with the changes. The Teachers’ Growth Model represents areas of holistic
growth and development for teachers and allows teachers to take ownership of their own
professional development and acquire the competencies needed for teaching in the twentyfirst century (Academy of Singapore Teachers (AST), n.d.). MOE has provided support to
all schools with tools and resources so that they can review and refine their assessment
processes and practices regularly (The Commonwealth Education Hub, n.d.). The schools
themselves also create opportunities for sharing good practices by hosting learning journeys
and engaging teachers through workshops, seminars, inter-school networks, professional
learning communities, and peer lesson observations and feedback. There is “timetabled”
time per week for teachers to carry out professional learning and collaboration and
experienced teachers are tasked to mentor beginning teachers. In order for this change to be
effective, teachers are to facilitate the learning process and garner the active involvement of
their students. Teachers are expected to design learning opportunities where students can
work collaboratively to handle problems, perform authentic tasks and search for meaning in
their learning (Ng, 2008). Students are expected to learn to be engaged in their own learning,
to take charge of their learning, and to collaborate with others as part of their learning. It was
an epistemological shift that requires both teacher and student to adapt and change in order
to attain the ideology set out by the TLLM framework.

Reactions of stakeholders to changes in curriculum and assessment
With the changes in curriculum and assessment, reactions from stakeholders such as
students, parents and teachers are important as their responses will undoubtedly have an
impact on teaching and learning that take place in the schools and on future policy decisions.
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As teachers have to implement formative assessment in the classroom, the reactions from
students and parents would be important to them and influence their levels of self-efficacy
beliefs in formative assessment. In a study by Ng (2004), it was found that although students
welcomed the new policies, there was some dissatisfaction with the frequency and pace of
change. Students felt that there were too many changes that were imposed on them without
prior consultation, and the transitions from the previous situation to the new one were too
stressful. In addition, while the policies seemed to be moving away from an emphasis on
examination grades towards more creativity, schools and parents were still very much
focused on results, which sent inconsistent messages to the students themselves. There were
also students who felt that the reduction of summative examinations would not mean less
stress or less anxiety as schools would have more class tests to make up for it, and both
teachers and parents who still valued the importance of academic grades would recommend
more tuition outside of school hours to compensate for the reduced school hours spent on
drilling concepts and focusing on important aspects of the curriculum (Mokhtar, 2018a).
In comparison, feedback from the teachers on Holistic Assessment (HA) has been
more positive. HA practices have made an impact in supporting student learning and
development, and have also been shown to improve the confidence of teachers to deliver
quality classroom assessment (The Commonwealth Education Hub, n.d.). In holistic
assessment, the teacher appraises a student’s work as a whole, then directly evaluates its
merit based on the grading scale. There might be some form of criteria that were used, but
holistic grading is at times considered to be intuitive or broadly based on first impressions
(R. D. Sadler, 2009). Students who had been through holistic assessment reported that
learning had become more enjoyable, and they were more confident and more motivated to
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learn. They had better awareness of their strengths and weaknesses, and were able to set
realistic goals for their learning (Lee, 2013). Teachers have also acknowledged that holistic
assessment has led to students being more engaged in their classes, were able to participate
actively and take personal ownership of their learning (The Commonwealth Education Hub,
n.d.). With regular feedback, parents were similarly given the opportunity to engage their
children and better support them in their learning and development.
Opinions from parents are more divided. Some welcomed the changes as they felt
that relieving the pressure of examinations would help their children cope better in schools
and enjoy their learning (Yang, 2016). There were also those who felt that the reduction in
examinations would be good for their children as they could study at their own pace and
absorb what was being taught rather than rush through the syllabus just to take the
examinations (Chua, 2018). However, there were parents who were concerned that it would
be difficult to track their children’s academic progress without mid-year examinations, or
their children might become complacent and not put in any effort in their studies without
examinations or graded assessments (Chua, 2018). Other parents were concerned that the
changes in curriculum and assessment would simply spur parents to use their resources and
resourcefulness to ensure that their children excelled in the area he/she needed to be for the
purpose of assessment (Lye, 2016). In view of this, teachers’ perceptions of formative
assessment and their opinions of parents’ reactions will form a key part of this research study.

Impact of reforms on teachers
With the nationwide implementation of reduced summative assessment and a shift to
formative assessment, it is timely to examine the implications of how teachers adjust to the
changes and handle formative assessment in the classrooms.
13
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These changes to the education system meant that teachers needed to be able to adapt
to them and incorporate them in their daily teaching. They have to be equipped with the
skills and competencies necessary to handle the changes and to meet the demands placed on
them and adequately implement the new policies. The skills required of teachers of today
are varied, from classroom management and pedagogical skills, to imparting 21st century
values and competencies to students, to coping with administrative demands and keeping up
with new technology. The stress levels that might be experienced by teachers might threaten
their well-being and their level of self-confidence (Ansley, Meyers, McPhee, & Varjas, 2018;
Nauert, 2015; Setlhako, 2018; Spegman & Herrin, 2007; University of Sydney, 2018). and
correspondingly, their performance in a task (Ansley et al., 2018). Skill acquisition is a way
to manage stress and increase self-confidence, as long as the individual has positive beliefs
about applying the skills to attain the required outcomes (Chong & Kong, 2012). However,
skills alone might not be sufficient in bringing about change and adoption of new practices
if teachers are not confident. In particular, self-efficacy beliefs play a critical role in helping
an individual effect change and attain desired outcomes (Gregoire, 2003). In his social
cognitive theory, Bandura (1997) defined self-efficacy as “the conviction that a person has
that he/she can successfully execute the behaviour required to produce the desired outcomes”.
He explained that people are motivated by their beliefs to act and produce desired results
and highlighted the importance of self-efficacy beliefs as the driver of behaviour, as they
carry out tasks that they feel competent in and avoid those that they lack confidence in doing.
The understanding of self-regulatory practices and academic motivation has been explored
in self-efficacy research, but less has been done to connect theory to practice (R. M. Klassen
& Tze, 2014; Pajares, 1997).
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In view of the shift from summative to formative assessment in the schools, teachers
have to master new skills to conduct lessons differently. Formative assessment is an
evaluation of the teaching and provides useful information to the teacher on the progress of
his/her students, rather than placing an evaluation grade on the student’s knowledge (Bennett,
2011; Boston, 2002). However, it is still unclear if teachers in Singapore currently are able
to and have the confidence to implement the change, seeing how assessment reform has only
started in the recent years. In this case, formative assessment provides a suitable context for
a study of self-efficacy beliefs. In implementing a relatively new initiative such as formative
assessment, it is likely that a teacher would do so depending on his/her convictions and
beliefs about his/her ability in implementing such practices to yield positive outcomes. This
is especially so with the emphasis on self-directed learning with the Teacher Growth Model
as well as purposeful and collaborative learning among teachers with professional and
networked learning communities (Academy of Singapore Teachers, n.d.). More specifically,
this study will explore the ways in which teacher self-efficacy is shaped and supported in
the context of formative assessment.

1.3

Research Aim
Research have made significant advances and contributions to advance the field of

self-efficacy in areas of motivation and commitment (e.g. M. Bong, 2001a; Chang et al.,
2014; Chestnut & Burley, 2015), teaching (e.g. Aydin, Demirdogen, & Tarkin, 2012;
Erdemir, 2011; D. Morris, Usher, & Chen, 2016; Yeo, Ang, Chong, Huan, & Quek, 2008),
interests and results in studies (e.g. M. Bong, 2001b; P. L. Brown, Concannon, Marx,
Donaldson, & Black, 2016; Jansen, Scherer, & Schroeders, 2015; Magogwe & Oliver, 2007;
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Rohatgi, Scherer, & Hatlevik, 2016), performance in sports and physical activity (e.g. Moritz,
Feltz, Fahrbach, & Mack, 2000; Warner et al., 2014) and health (e.g. Schwarzer & Renner,
2000; Sheeran et al., 2015), among others. This research seeks to extend understanding and
the applicability of the construct for practice in the Singapore classroom. Specifically, this
study seeks to examine the relationship between self-efficacy beliefs and formative
assessment practices in the classroom and will be carried out at various primary and
secondary schools in Singapore.
There are three main aims for this study. The first aim is to determine the sources of
self-efficacy beliefs in teachers and whether these beliefs of teachers in using formative
assessment are related to their actual assessment practices in the classroom. Past research
have mainly used qualitative research techniques to investigate sources such as face-to-face
interviews (e.g.D. B. Morris & Usher, 2011), while the few quantitative studies available are
focused mainly on teaching self-efficacy (e.g.Avanzi et al., 2013; Fives & Buehl, 2010;
Friedman & Kass, 2002; R. M. Klassen & Tze, 2014; Tschannen-Moran & Woolfolk-Hoy,
2001; Wyatt, 2014) or on students’ subject-specific efficacy (e.g.Britner & Pajares, 2006;
Hutchison, Follman, Sumpter, & Bodner, 2006). To address this first aim, there is a need to
develop appropriate scales to measure self-efficacy beliefs and its sources. In light of this,
the second major intent of this study is to develop and validate reliable measurement scales
in three areas: (1) sources of teachers’ self-efficacy beliefs in the domain of formative
assessment in the classroom; (2) teachers’ level of self-efficacy beliefs in formative
assessment; and (3) teachers’ formative assessment practices. The third aim of this study is
to investigate if teacher factors such as years of teaching experience, amount of training in
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assessment, academic qualifications, age, their school level and school type are associated
with teachers’ levels of self-efficacy beliefs.

1.4

Research Questions
The three main objectives of this study are firstly, to investigate the sources of

efficacy in teachers as well as the relationship between self-efficacy beliefs and formative
assessment practices in the classroom, secondly, to develop and validate measurement scales
for the sources of self-efficacy beliefs, and thirdly, to determine if teacher factors are
associated with teachers’ levels of self-efficacy beliefs. More specifically, this research aims
to answer the following questions:
•

In what ways are teachers’ self-efficacy beliefs in formative assessment associated
with their sources of self-efficacy beliefs, use of formative assessment practices in
the classroom and perceptions of formative assessment?

•

What are the sources of self-efficacy in formative assessment for teachers?

•

What is the relative importance of mastery experience, social persuasion, social
modelling and physiological responses in predicting teacher self-efficacy in
formative assessment?

•

In what ways are teachers’ years of experience, level of training in assessment,
academic qualifications, age, school type and school level associated with their
levels of self-efficacy beliefs in formative assessment?
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1.5

Significance of Research
This study can contribute to both research and practice. For the advancement of

research in the area of self-efficacy beliefs, this study hopes to explore the association
between teachers’ self-efficacy beliefs and their classroom practices in formative assessment.
In light of existing literature, positive relationships are expected between teachers’ selfefficacy beliefs and practices in formative assessment. Empirical evidence would add weight
to the theoretical postulation of self-efficacy beliefs as the driver of behaviour that leads to
positive outcomes. In addition, this study hopes to develop measurement scales for teachers’
self-efficacy levels and their sources in the domain of formative assessment. The selfefficacy scales are task-specific and as such, this development of scales is necessary to
enable the study of the relationships between the different facets of the two domains of selfefficacy and formative assessment. The strength of the measurement scales, their validity
and reliability are all important to further advance the field of teacher self-efficacy research.
With the scales validated, it is hoped that they can be adapted for use and tested in other
domains to further research in this field.
For practitioners, the answers to the research questions has significant implications
for practice and for professional development of teachers. More importantly, the study
highlights the importance of psychological mechanisms that underpin teacher competence
in the use of formative assessment. That is, it underscores that skill development is
insufficient to ensure teacher practice. By understanding the role of efficacy beliefs, teacher
education is better positioned to attend to the underlying motivational forces that shape the
use of formative assessment in the classroom.
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Furthermore, if shown that self-efficacy beliefs of teachers are associated with their
classroom practices in formative assessment, the implications are noteworthy. It would
indicate that by ensuring that teachers enhance their confidence, they would be better placed
to carry out formative assessment practices in the classrooms and student outcomes would
correspondingly improve. A better understanding of the sources of self-efficacy and the level
of self-efficacy beliefs for teachers with regard to formative assessment would be essential
in improving the effectiveness of implementing formative assessment in the classroom.

1.6

Organisation of Report
This report is organised as follows: Chapter two presents a literature review on self-

efficacy beliefs and their four sources of mastery experiences: social persuasion, vicarious
experience and physiological responses, as well as the definition and process of formative
assessment and establishes a link between the two. Chapter three discusses the research
design and methodology for the study while Chapters four and five present the findings from
the study. Chapter six provides the discussion of the findings, and Chapter seven provides
the summary and conclusion of this entire research.
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CHAPTER 2
LITERATURE REVIEW
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2

LITERATURE REVIEW
This chapter seeks to review the literature pertaining to this study. The first section

looks at Bandura’s social cognitive theory and teacher self-efficacy beliefs. It also identifies
the sources of teacher self-efficacy beliefs, namely mastery experience, vicarious experience,
social persuasion and physiological arousal. The importance of carrying out research on
teacher self-efficacy beliefs as well as past studies and findings on sources of efficacy will
also be explored. The second section establishes the relationship between teacher selfefficacy beliefs and formative assessment for this study. Last but not least, the third section
examines formative assessment in education by exploring the concept of formative
assessment, looking at its process and uses, and highlighting the classroom practices that
support formative assessment.

2.1

Social Cognitive Theory
Social cognitive theory describes a framework of emergent interactive agency on the

part of the individual (A. Bandura, 1986). The theory explains that thoughts and cognitive
processes are not simply confined to the brain but exert determinative influence on the
behaviour of an individual. People have feelings and live their lives with purpose. They are
able to exercise self-control over their own emotions, thoughts, motivations and actions
(Schunk & Usher, 2012). When faced with a task demand, individuals will act with an
intended purpose in mind to achieve the outcomes they desire rather than allow situational
or other forces to dictate the type of solution or outcome that should emerge (Pajares, 1997).
Even in situations which may be experimental or ambiguous, individuals tend to figure out
what is required of them, then they cognitively process the appropriate action needed to
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reach the outcome and evaluate their own adequacy by examining the results of their actions.
Thereafter, personal goals are set for this particular activity based on the outcomes of
previous similar activities and their own motivation for future performance is developed. In
other words, the process of generating beliefs is one where individuals first carry out a
behaviour, then interpret the results, and through these interpretations create beliefs about
their ability to achieve successful outcomes with the same behaviours in similar domains
and subsequently behave according to the newly established beliefs (A. Bandura, 2001;
Pajares, 1997; Schunk & Usher, 2012). If the experience was negative or problematic,
individuals would tend to engage in either self-enabling or self-debilitating thoughts
depending on how they construed their failure. If they interpreted their failure as insuperable,
their behaviour will also change accordingly depending on their self-motivation; for instance
they may redouble their efforts to achieve the outcomes required or drive themselves to
despondency (A. Bandura, 2001). Each individual’s perceptions of their own capability
helps them decide what to do with the skills and knowledge that they own (Pajares, 1997).
Individuals construct outcome expectations from conditions in the environment and
their perceptions of their own ability (A. Bandura, 1986). It requires foresight on the part of
the individual for current activities to bring about anticipated outcomes. It allows individuals
to shape the present situation into what is expected and desired in the future. Through the
process of regulating their behaviour by outcome expectations, individuals tend to carry out
actions that are likely to create positive outcomes and reject those that lead to negative
outcomes (A. Bandura, 2001).
When it comes to personal agency, one of the most central is the “people’s beliefs in
their capability to exercise some measure of control over their own functioning and over
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environmental events” (A. Bandura, 2001, p. 10). Personal agency puts efficacy beliefs as
the foundation of human action and motivation. It describes individuals as acting and
persevering in the face of difficulties when they have the conviction and belief that they are
able to produce desired outcomes and anticipate undesirable ones by their actions (Schunk
& Usher, 2012). Although other external factors may also influence the outcomes as
motivators or de-motivators, the action taken by the individual is rooted in his or her own
perception and belief that he or she has the ability to produce the desired result through that
particular action (A. Bandura, 2001). In other words, the most important factor in human
agency is self-efficacy beliefs.

2.2

Self-efficacy Beliefs
Perceived self-efficacy has an important role in the framework of social cognitive

theory because efficacy beliefs affect one’s ability to adapt and change and also impact on
other determinants (A. Bandura, 1997). These beliefs influence the thoughts of people,
whether positively or negatively, and lead them to behave in ways that either enhance or
hinder. The beliefs also affect teachers’ emotions at work, such as being positively associated
with job satisfaction and negatively associated with burnout (De Smul, Heirweg, Van Keer,
Devos, & Vandevelde, 2018).
Self-efficacy belief refers to the conviction or belief held by an individual that he/she
can successfully carry out the behaviour required in a given situation to produce the desired
outcomes (Tschannen-Moran & Woolfolk-Hoy, 2001). An “efficacy expectation is the
individual’s conviction that he or she can orchestrate the necessary actions to perform a
given task, while outcome expectancy is the individual’s estimate of the likely consequences
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of performing that task at the expected level of competence” (Tschannen-Moran, WoolfolkHoy, & Hoy, 1998, p. 6). Self-efficacy theory is “one of the few conceptualization of human
control that describes a distinction between competence or agent-means relationships (I can
execute the actions) and contingency or means-ends relationships (the actions will attain
certain outcomes)” (Tschannen-Moran et al., 1998, p. 7). Self-efficacy is different from other
notions of self, such as self-concept, self-worth, and self-esteem, as it is specific to a
particular domain or task. It is critical to note that self-efficacy is “goal-directed, task and
domain-specific” (Wyatt, 2014, p. 170). Self-efficacy beliefs are important even in the face
of strong capability because “a capability is only as good as its execution. The self-assurance
with which people approach and manage difficult tasks determines whether they make good
or poor use of their capabilities. Insidious self-doubts can easily overrule the best of skills”
(A. Bandura, 1997, p. 35).
Self-efficacy describes a person’s cognitive perceptions of competence in a given
domain. It is based on an individual’s perception of his/her own competence rather than
his/her actual level of competence (Tschannen-Moran & Woolfolk-Hoy, 2007). Selfefficacy has traditionally been assessed more specifically at task levels. Bandura (1997)
made the point that self-efficacy beliefs are specific to a particular context rather than a
generalized expectancy. It develops from an individual’s cognitive appraisal of prior
experience with a similar task or activity, although perceptions of self-efficacy can be altered
by other external factors, such as observing how others perform (A. Bandura, 1997). The
importance of context-specific measurement here is critical as it is much harder for an
individual to answer a question on his or her level of self-efficacy accurately without a
specific criterion measure or a domain (M. Bong & Clark, 1999). In an area such as academic
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self-efficacy research which relies heavily on self-reports, ensuring context-specificity is
crucial (M. Bong & Clark, 1999).
Efficacy beliefs are crucial in the self-regulation of personal motivation through the
setting of goals and outcome expectations. Bandura (1977, 1982) hypothesized that
perceived self-efficacy beliefs affect the individual’s choice of activities, expenditure of
effort and level of persistence. In other words, efficacy beliefs determine how people decide
which challenges to undertake, how much effort to spend on the endeavour, how long to
persevere at a task, and whether to categorise failures as motivating or demoralizing. It also
decides the type of behaviour to be carried out and the inclination to adopt new practices and
innovations (De Smul et al., 2018). The likelihood that people will persist in their
performances in order to produce expected outcomes depends on their beliefs about whether
or not those performances that they produce can lead to the desired outcomes. A person with
strong self-efficacy beliefs would react better in taxing and stressful situations and this would
strengthen this person’s resilience to adversity. Efficacy beliefs also influence the types of
environments and activities that an individual would get involved in and correspondingly
shape the course of his life (A. Bandura, 2001).
The strength of individuals’ convictions in their own ability to affect the desired
outcome will influence their will to cope with difficult situations (Schunk & Usher, 2012).
In the face of obstacles, those who feel efficacious would work harder and persevere longer
than those who doubt themselves. At the fundamental level, perceived self-efficacy
influences behaviour. People choose to avoid situations where they perceive to be beyond
their ability to handle, whereas they get involved in activities where they perceive they are
able to handle and perform well in. In the context of teaching, self-efficacy beliefs might
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have an impact on teaching effectiveness (R. M. Klassen & Tze, 2014). For example, this
applies to teachers when they encounter situations in school where they feel inadequate in.
In the classroom, teachers who have to deal with discipline cases might refer the students to
their head of department or discipline master instead of handling it themselves. In addition
to influencing an individual’s choice of activities and settings, self-efficacy beliefs can also
affect how much effort to expend in coping with the activities once they are initiated.
Efficacy beliefs held by a person define how much effort the individual will expend and how
long he/she will persist in the endeavour. In other words, people who have a low level of
efficacy belief for completing a task may avoid it; conversely those who have a high level
of efficacy belief will participate with more effort. An example would be a teacher who has
a low level of self-efficacy in handling rowdy students, as such a teacher might request a
class with no behavioural problems and leave the more problematic class to more confident
teachers.
Through the process of handling the task, the individual actively acquires
information from the environment. Information that is acquired in this manner does not
automatically affect self-efficacy but rather is cognitively evaluated by the individual (A.
Bandura, 1977, 1982; Wyatt, 2014). This appraisal process is an inferential one: each
individual weighs and evaluates the contributions of individual and situational factors as
such his/her own perceived competence, difficulty of the task, quantity of effort expended,
quantity of external assistance received, outcome of task, trend of successes and failures,
their perceived similarity to role models, and perceived credibility of persuaders around them
(Schunk, 1989; Wyatt, 2014). For instance, teachers would evaluate a formative assessment
task based on their perceived difficulty of the task and whether they had previously carried
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out similar tasks which could serve as prior experience; teachers could also consult their
colleagues as they appraise the task, as they would perceive their colleagues to have similar
characteristics, in similar job roles, and of similar ability. Those who persist even in activities
that were perceived as difficult or challenging will gain experiences that correct and
positively build up their sense of efficacy, in so doing eliminating their original apprehension
and negative perception in due course. On the other hand, those who conclude their efforts
and give up early will retain or even reinforce their self-debilitating fears and negative
expectations for a long time (A. Bandura, 1977).
The preceding explanation of how perceived self-efficacy affects performance does
not mean that expectation is the only determinant of behaviour. Expectation by itself will
not produce the desired outcome if the necessary capabilities are lacking. The analysis here
means that given that skills and ability are more than adequate for the task, efficacy beliefs
in the individual become a major determinant of the individual’s choice of which activities
to undertake, how much effort to expend in that endeavour, and the duration of time they
will put into the endeavour, including handling and overcoming all stresses and challenges
that come with it. For instance, the level of self-efficacy beliefs influence how much time
and effort teachers will put into implementing a new curriculum, their responses to questions
from students, the instructional practices they would implement in the classroom, and their
own professional development (Blonder, Benny, & Jones, 2014; Schiefele & Schaffner,
2015). The efficacy beliefs in different individuals vary on several dimensions that are likely
to have important performance implications. Firstly, they differ in magnitude. In other words,
when tasks have different levels of difficulty, the likelihood of individuals attempting the
different tasks will also differ. Some may be limited to the simpler tasks; some may go on
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to attempt the moderately difficult ones; while others may take on even the most taxing tasks.
Secondly, efficacy beliefs also differ in generality. Some beliefs pertain to very specific task
areas or situations. Others are a more generalized sense of efficacy that extend beyond any
specific situation. Thirdly, efficacy beliefs vary in strength. Weak beliefs are marked by an
overall discomforting experience and inclination to give up whereas strong efficacy beliefs
ensure that there is perseverance to continue, even in the face of difficulties (A. Bandura,
1977).
Self-efficacy beliefs influence the choices of individuals and the actions that they
might take. People with a strong level of self-efficacy beliefs in a particular domain will
approach tasks in that domain as challenges to be overcome rather than as obstacles to be
feared, have greater intrinsic interest in the task, are more willing to set challenging goals
and to remain committed to them, increase their efforts when they are faced with impending
failure, are able to restore their confidence after setbacks or failures, and attribute failure to
a lack of effort or knowledge and skills which they believe they are able to acquire. A person
with a high level of self-efficacy beliefs generally approach difficult tasks with a certain
level of calmness and conviction. Conversely, a person with low self-efficacy tends to
believe that things are more difficult than they really are, and such a belief generally leads
to stress, a feeling of inadequacy, and tapered view of how best to tackle a problem (Pajares,
1997). In the school context, how a teacher responds when faced with challenging students
and a disruptive classroom is determined by how efficacious the individual feels about
handling the situation. A study that was carried out on more than one thousand student
teachers in German schools found that teachers’ self-efficacy in classroom management
predicted their emotional exhaustion and burnout, only when their level of self-efficacy
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beliefs in classroom management was low (Dicke et al., 2014). This indicates that selfefficacy beliefs of the teachers, as described, determined the approach that they took when
faced with a challenge, which was either to increase their efforts in order to succeed or let
the difficulty lead them to outcomes of personal stress and feelings of inadequacy.
Due to the influence self-efficacy beliefs have on behaviour and cognitive perception,
such beliefs are strong in predicting the level of accomplishment that individuals eventually
attain. This strong impact of self-efficacy prompted Bandura (1986, 1997) to make the claim
that self-efficacy beliefs are the key factor of human agency.
Self-efficacy belief is a self-perception, not an objective measure of performance
effectiveness. Hence, this belief can be influenced by other agents, particularly peers and
change agents. In the school context, these agents could be demands and expectations from
school leaders, student and parents, global educational trends or evolving educational
policies. More specifically, efficacy beliefs are not immutable or fixed but are likely to be
changing over a long period of time as new experiences are encountered and the individual
takes in new information and learns from the experiences (Wyatt, 2014). From the
perspective of social-cognition theory (A. Bandura, 1997), efficacy increases when the
individuals accumulate experiences in which they (a) perceive themselves as professionally
masterful, (b) observe others like themselves succeeding in something similar, (c) are
persuaded that they can complete the task successfully, and (d) engage in stress-reduction
practices (Ross & Bruce, 2007). The interpretations that these individuals make of their own
prior successes and failures become an important source of information about their selfefficacy (Usher, 2009).
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Self-efficacy beliefs have been explored in various contexts, it is particularly often
researched in performance aspects such as academic performance of students in different
subjects or physical performance of athletes and sportspeople (P. L. Brown et al., 2016;
Chiou & Liang, 2012; Jansen et al., 2015; Kiran & Sungur, 2012; Komarraju & Nadler, 2013;
Mamaril, Usher, Li, Economy, & Kennedy, 2016; Rohatgi et al., 2016; Warner et al., 2014).
In the area of teacher self-efficacy, research has centred around teaching self-efficacy, in the
areas of the use of instructional strategies and pedagogies in the classroom (Blonder et al.,
2014; Velthuis, Fisser, & Pieters, 2014), as well as classroom management strategies and
techniques (Dicke et al., 2014). In more advanced areas of teaching, there has also been
efficacy research on self-regulated learning (De Smul et al., 2018), and on the use of
computers and technology in teaching (Yesilyurt, Ulas, & Akan, 2016). There has also been
outcome-based research that examine the effect of teachers’ self-efficacy beliefs on student
academic achievement (Caprara, Barbaranelli, Steca, & Malone, 2006), teacher well-being
and satisfaction (R. M. Klassen & Chiu, 2010; Zee & Koomen, 2016), teacher retention and
teaching effectiveness (Chan, Lau, Nie, Lim, & Hogan, 2008; Chestnut & Burley, 2015; R.
M. Klassen & Tze, 2014). Teacher self-efficacy research has also investigated the effects of
professional development and learning of teachers on their self-efficacy beliefs (Kraut,
Chandler, & Hertenstein, 2016; Phan & Locke, 2015; Yoo, 2016), as well as examine the
influence of self-efficacy beliefs on pre-service and novice teachers (Aydin et al., 2012; Liaw,
2009; Loreman, Sharma, & Forlin, 2013; Utley, Moseley, & Bryant, 2005). However, there
is limited or no research in areas of teacher self-efficacy that cover aspects other than
teaching, retention, well-being and satisfaction. Aspects such as assessment, critical thinking,
working with parents, and handling students’ stress and emotional states have not yet been
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investigated. More studies in classroom processes beyond teaching self-efficacy will be
required (Zee & Koomen, 2016). In this study, the focus will be on teacher self-efficacy
beliefs in formative assessment.

2.2.1

Measurement of Teacher Self-Efficacy Beliefs

There have been different interpretations of Bandura’s self-efficacy theory, in
particular, whether teacher self-efficacy measures should measure teacher self-efficacy as a
teacher’s belief in his/her abilities to carry out specific teaching or pedagogical practices to
attain desired student outcomes or measure teaching self-efficacy as a judgment of their
capabilities based on the teachers’ personal competence beliefs as well as their expectations
of the outcomes (Duffin, 2012). Researchers have pointed out that measures of teacher selfefficacy should represent the individual’s own evaluation of his/her teaching ability.
Therefore, research in this field has mainly focused on teaching self-efficacy (e.g. Nurlu,
2017; Skaalvik & Skaalvik, 2016; Zee & Koomen, 2016). Scales for teaching self-efficacy
that are widely used are the Gibson and Dembo Teacher Efficacy Scale (TES) (1984), and
the Tschannen-Moran and Hoy’s Teacher Sense of Efficacy Scales (TSES) (2001) with most
of the work centring around the measures of teacher self-efficacy, the sub-constructs
involved and the specificity of the measure for both task and teaching contexts (Kilday,
Lenser, & Miller, 2016). The TES comprises of two factors – personal teaching efficacy,
which refers to teachers’ efficacy beliefs, and general teaching efficacy, which takes into
account teachers’ beliefs that environmental obstacles limit their effectiveness (R. M.
Klassen et al., 2009). The personal teaching efficacy factor represents teachers’ perceptions
of their personal influence and impact in teaching and learning while the general teaching
efficacy factor relates to perceptions of the influence and effect of situations outside of the
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classroom and which may possibly be beyond the control of teachers (Tschannen-Moran et
al, 1998). The TSES, which comprises of three distinct but related latent factors – efficacy
for managing the classroom, for engaging students, and for using different instructional
strategies (e.g. Fives & Buehl, 2010; R. M. Klassen et al., 2009; Tsigilis, Koustelios, &
Grammatikopoulos, 2010) – in particular has been adapted and used widely in research (e.g.
Fives & Buehl, 2010; R. M. Klassen et al., 2009; Yilmaz, 2013) as it is aligned with
Bandura’s (1997) theory. It is a measure of individuals’ self-evaluation of their likely success
in teaching (Duffin, 2012). Many studies have adapted the TSES for use in measuring
teaching self-efficacy in different contexts and cultures (R. M. Klassen et al., 2009; Ruan et
al., 2015; Vieluf, Kunter, & van de Vijver, 2013). However, there is a need for more research
to determine the validity of instrument(s) used to measure teacher self-efficacy (Duffin,
2012), and establish clear links between teacher self-efficacy and educational practice (R.
Klassen, Tze, Betts, & Gordon, 2011), as well as develop more practical measures of teacher
self-efficacy that follow the guidelines laid down by Bandura (2006). Scales also need to
take into account the need for teacher self-efficacy as context and subject-matter specific.
However, it is less clear the necessary level of specificity that is required (Wyatt, 2014) and
research has mainly studied efficacy within curriculum areas (e.g. Carney, Brendefur,
Thiede, Hughes, & Sutton, 2016; Sarac & Aslan-Tutak, 2017; Tella, 2017).
To further develop the concept of self-efficacy in areas of teaching and within the
educational landscape, measures have been developed in various areas, for example: selfefficacy for student-oriented teaching linked to student motivation and engagement as a
construct of teaching self-efficacy beliefs (Kilday et al., 2016); self-efficacy for managing
peer relations as a dimension of teaching self-efficacy which includes aspects such as the
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teacher’s ability to manage both instructional and emotional needs of students (Ryan,
Kuusinen, & Bedoya-Skoog, 2015); teacher self-efficacy in job satisfaction, retention in the
profession and burnout (Malinen & Savolainen, 2016; Wang, Hall, & Rahimi, 2015); and
effects of intervention on teacher self-efficacy (van der Scheer & Visscher, 2016). However,
there are areas in teaching self-efficacy that are not widely researched, for example,
formative assessment is an area in education which has not yet been examined with regard
to teacher self-efficacy beliefs.

2.3

Sources of Self-Efficacy Beliefs
Self-efficacy beliefs are “context-specific evaluations of the capability to

successfully complete a task and are formed through mastery experiences (past performance),
vicarious experience, social/ verbal persuasion, and interpretations of physiological and
emotional states” (Robert M. Klassen, 2004, p. 731). Self-efficacy beliefs allow for
prediction of performance outcomes beyond the factors of ability, previous achievements,
knowledge, and skill. According to Bandura (1993), ability and skills are not sufficient for
individuals to perform a task successfully; they also need the belief and confidence to use
their skills well and to adjust their learning. However, efficacy beliefs are not formed only
at the exact moment when one faces a task but instead are formed through a long process of
reflection and cognitive interpretation of experiences, vicarious, persuasive and
physiological occasions (A. Bandura, 1997). The sources of these beliefs are impacted by
both generalised and context-specific perceptions and depend on the individual’s
interpretation of events when approaching a specific task (D. Morris et al., 2016). It depends
on the factors to which the individual attributes success and failure. It is not simply the sum
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of the individual’s learning and experience, but how the individual cognitively processes the
information from these experiences. To measure self-efficacy and its sources, placing the
sources in a relevant domain linked to an individual’s task-specific efficacy beliefs may
ensure greater validity (Robert M. Klassen, 2004). An example of a context would be
classroom teaching, where a teacher’s sum of experiences contributes to the information that
is obtained and cognitively processed by the teacher. In teaching, a teacher would experience
both success and failure, which in turn form part of their personal learning and directly
influence their level of teaching self-efficacy beliefs. To sum it up, self-efficacy beliefs are
based on four major sources of information: performance accomplishments, vicarious
experience, verbal persuasion, and physiological states.
These four sources all contribute to one’s own perceptions of their ability to complete
a particular task but in different ways. The differential influence of each of these sources
depends on the cognitive processing of the individual – what is taken into account, what is
remembered, and how the individual interprets each of the experiences (Tschannen-Moran
et al., 1998). Although all four sources are important in the development of efficacy beliefs,
the key is the interpretation of this information. People develop these beliefs depending on
their pre-existing perceptions, the types of attributions they make, and the sources of
information they feel are essential (A. Bandura, 1997). People may tend toward positivity or
negativity in their beliefs. In making judgments of self-efficacy, individuals assess their selfperceptions of competence based on the assumed requirements of the task (TschannenMoran et al., 1998).
Efficacy information only “becomes instructive through cognitive processing, in
which the information is selected, weighted and integrated into self-efficacy judgements’’
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(A. Bandura, 1997, p. 79). Bandura (1997) mentioned that the cognitive processing of
efficacy information comprises two separate functions. The first function is with regard to
the types of information that are used as indicators of self-efficacy, some of which are
specific to each of the four sources of efficacy; the second function is about the cognitive
rules and heuristics people use to assess and integrate efficacy information to form personal
efficacy beliefs (Labone, 2004). Therefore, when individuals have to assess their own beliefs
about their ability in a particular context, they tend to make two associated judgments: the
requirements of the proposed task, and an evaluation of their personal competence in view
of the requirements (Usher & Pajares, 2009). An example can be made with teachers’ work
with formative assessment in the classroom. When tasked to implement an activity to
evaluate students’ learning in the classroom, a teacher needs to first understand the task
requirements and how to elicit the required information from the students that can best
inform the teacher about their learning; and second, the teacher needs to evaluate their own
ability to identify, plan and implement a formative assessment task for the purpose of
evaluating students’ learning. During the course of this cognitive processing that the teacher
goes through with regard to the task, the teacher draws on past experiences, training,
feedback from others, and other influences that make up the sources of self-efficacy.

2.3.1

Mastery Experience

This source of efficacy information comes from previous performance
accomplishments and tends to be especially influential because it is based on personal
mastery experiences. Past successes raise efficacy beliefs; repeated failures lower them,
especially if mistakes occur early in the performance of the task. Repeated success will lead
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to the development of strong efficacy expectations, and likely reducing the negative impact
of occasional failures.
Of the four sources of efficacy information, mastery experience is considered to be
the most powerful source of self-efficacy beliefs (Tschannen-Moran et al., 1998) as it
provides authentic evidence of an individual’s performance in a given situation (Labone,
2004). Mastery experience has also emerged as a influential source of self-efficacy in both
quantitative and qualitative studies in the academic domain (Usher, 2009). However, there
might exist cultural differences in the importance of mastery experiences as the definitive
most powerful source as some research have shown (e.g. Phan & Locke, 2015).
The crucial element for mastery experiences to improve self-efficacy is how the
individual interprets the experience cognitively. Having the perception that a previous
experience has been successful raises efficacy beliefs, and contributes to the individual’s
own expectation of proficient performance in a similar situation in the future. In fact,
efficacy beliefs are strengthened when success is attained on seemingly difficult tasks with
little or no assistance or when success is achieved early in the process with little or no
setbacks (Tschannen-Moran et al., 1998). It is postulated that successful past performance
may lead to increased efficacy and failure may lead to decreased efficacy (Labone, 2004). It
is important to note that changes in efficacy resulting from mastery experiences are not
directly dependent on the actual performance but result from the cognitive processing and
interpretation of the information from the performance (A. Bandura, 1997). It is possible that
individual perceptions of experiences are better predictors of self-efficacy and performance
than objective performance results (Fong & Krause, 2014). A teacher might have performed
poorly in the classroom and was not able to engage his/her students throughout the lesson,
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but if the teacher had a positive interpretation of the lesson, he/she would categorise this as
an affirmative mastery experience which might provide a boost to self-efficacy beliefs. In
addition, a success on a difficult task might lead to more favourable perceptions for the
individual than if it were an easy task. For instance, if a teacher experienced success in
helping a student who found a topic difficult learn, the teacher’s self-efficacy beliefs would
be positively influenced, more so than with helping a student with no learning difficulties
(Blonder et al., 2014). From the perspective of a teacher with regard to assessment, efficacy
beliefs are increased if a teacher perceives his or her performance in the use of assessment
to be a success. This will in turn contribute to the expectations that future similar
performances will likely be proficient. On the other hand, efficacy beliefs are lowered if a
teacher perceives the assessment task to be a failure, therefore contributing to the expectation
that future similar assessment performances will also fail (Usher & Pajares, 2009).
It should be pointed out that not all successful past experiences build up self-efficacy.
For instance, self-efficacy is not enhanced through mastery experiences when previous
success was attained through extensive external assistance, when learning came in relatively
late, or when success was achieved on an easy and unimportant task (Tschannen-Moran et
al., 1998) as there was no personal attribution of effort. Research has also shown that
underachievers’ sense of self-efficacy is influenced largely by their lack of positive mastery
experiences (Fong & Krause, 2014).
For relatively new activities, individuals tend to rely heavily on their past
performance in similar activities to judge their efficacy and determine their ability to succeed
in the activity. However, after a series of performances in the same activity, people would
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have formed a self-schema concerning their efficacy and further performances would be
driven more strongly by this schema and belief of their own efficacy (A. Bandura, 1993).
Having established the self-schema, Bandura (1997) explains that individuals tend to
disregard performances that are inconsistent with their efficacy beliefs because of the bias
generated by their self-schemata. In other words, existing efficacy beliefs are robust and
protected cognitively and any modification of these beliefs would ‘‘require explicit
compelling feedback that forcefully disputes the pre-existing belief in one’s capability’’ (A.
Bandura, 1997, p. 82). Therefore, due to the bias exerted by existing self-schema, efficacy
beliefs tend to be relatively stable once they are formed. This indicates that efficacy beliefs
developed through enactive mastery experience are most easily modified when strong selfschemata have not yet been formed, for instance with pre-service teachers who have not yet
stepped into the classroom or during the learning of new skills where strong self-schemata
do not yet exist, such as the learning of new pedagogy (Labone, 2004). The key to developing
strong efficacy beliefs through past experiences is to ensure that individuals attribute past
successes to internal factors such as mastery of competencies and effective use of personal
skills, while failures should be attributed to external or factors within control such as the use
of poorly-designed or inappropriate strategies. Proper and targeted self-reflection and selfregulatory cognitive processes in interpreting the many enactive mastery experiences
encountered by an individual will therefore lead to an enhanced perception of self-efficacy
beliefs (Labone, 2004). In the context of teaching self-efficacy, research on its sources
indicate that mastery experiences have emerged as one of the main sources of self-efficacy
beliefs in various studies of teacher self-efficacy (D. B. Morris & Usher, 2011; Rubie-Davies,
Flint, & G., 2012; Ruble, Usher, & McGrew, 2011; Tuchman & Isaacs, 2011). Teachers in
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these studies have highlighted the roles that mastery experiences in the form of training and
positive prior experiences have played in increasing their teaching self-efficacy, such as in
areas of instructional practices and student engagement (Tuchman & Isaacs, 2011).

2.3.2 Vicarious Experience
People do not rely solely on mastery experiences as their source of information to
shape level of self-efficacy. Vicarious experiences are those in which the task to be
accomplished is modelled by someone else and these experiences are another way that
individuals use to build up their self-efficacy beliefs. Observing others perform difficult
activities and succeed in them can generate expectations in observers that they too will
improve and perform well if they work hard and persist in their efforts. Watching others
carry out a task – especially similar and credible models – can affect the observer’s selfefficacy in carrying out a similar task (Blonder et al., 2014; Tschannen-Moran et al., 1998).
There are many tasks and activities that do not have objective standards for assessing
ability. In order to get a gauge of their personal ability, people must evaluate their abilities
in relation to others. Individuals then judge their own ability by comparing themselves to
these other people. Using this method of social evaluation, individuals measure up and make
comparisons to determine their self-efficacy appraisal and correspondingly, their own
abilities and projected attainments (A. Bandura, 1993).
It has been postulated that vicarious experience, as it relies on inferences from
making comparisons with other individuals, is a less reliable source of information about
one's abilities compared to personal accomplishments through mastery experiences. As a
result, efficacy beliefs brought about solely by modelling are likely to be weaker and more
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volatile. Nonetheless, vicarious experience is useful and has a larger impact when
individuals have limited past experiences on which to base their efficacy beliefs (Labone,
2004). It is especially useful when the model verbalises thought processes to the learner as
this information is essential for the development of cognitive skills in the learner and
therefore is very helpful in the development of efficacy beliefs in individuals (Labone, 2004).
For instance, vicarious experience has been found to be more effective than direct teaching
in developing self-efficacy beliefs in pre-service teachers (Gorrell & Capron, 1990).
Beginning teachers have also expressed that their self-efficacy beliefs have increased based
on their observations of both model and anti-model teachers in their own personal
experiences as learners (Mills, 2011).
However, Bandura (1997) pointed out that the effectiveness of vicarious experience
as a source of self-efficacy beliefs is dependent on mediating factors such as the observer’s
perceived similarity of the model to himself or herself and cognitive rehearsal of the actions
that were modelled. When the observer perceives a model to have similar attributes such as
age, gender, ethnicity and ability, the model’s performance at the task becomes an important
source of information for making judgements about the expected outcome of performing the
same task. The greater the similarities, the more likely it is that the outcomes achieved would
also be similar (Schunk, 2003; Usher & Pajares, 2009). By looking at models, information
on the kinds of actions that will achieve success and those that will lead to failure can be
ascertained. For instance, it has been shown that modelling of teaching skills by peers and
colleagues with similarities in work experience, performance and attributes may be more
beneficial in improving self-efficacy than the modelling of said skills by senior teachers for
pre-service teachers or educational consultants for in-service teachers (Labone, 2004).
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Nonetheless, Bandura (1997) did point out that when the observer perceives the models to
be competent, this is more likely to positively increase the efficacy of the observer regardless
of perceived dissimilarities in personal attributes as long as the level of competence exhibited
is also perceived by the observer to be realistically attainable. Information gathered
vicariously from role models who are perceived to be similar in ability are perhaps the most
influential, models with similar attributes such as age, gender and ethnicity, are also usually
able to provide relatively more powerful sources of self-efficacy information (Usher &
Pajares, 2008). However, modelling in this manner can also work to weaken a person’s
confidence, especially when the model does not succeed at a task perceived as easy (Usher
& Pajares, 2008). People are likely to change their efficacy beliefs according to the model’s
success or failure depending on the degree of similarity to the model in the domain in
question. In other words, the effect of the model and his/her performance on the observer’s
efficacy beliefs depends on the extent to which the observer identifies with the model (Usher
& Pajares, 2009). On the negative side, Fong and Krause (2014) found that vicarious
experiences only surfaced as a source for those with low self-efficacy as these experiences
tended to manifest as a form of competition with peers and people around them for most
people, which might lead to a lowering of their confidence. This point might emerge in a
study of teachers in Singapore as the country uses a competitive performance appraisal
system where teachers are ranked against one another and evaluated relative to each other
(Adeline Tan, 2018). Nonetheless, if carried out in a structured and developmental manner,
vicarious experience is a useful source of self-efficacy even in a competitive environment,
as long as there are important positive influences and role-modeling to overcome it.
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2.3.3

Verbal Persuasion

Verbal persuasion refers to the verbal suggestions and encouragement that an
individual receives about his or her performance and potential for success from important
others around him or her in that relevant context (Tschannen-Moran & Woolfolk-Hoy, 2007).
Verbal persuasion is often used by people to influence others to behave in a certain manner
because it is easy to use and readily available. People can be led, through verbal suggestion,
into believing they can cope successfully with a difficult or challenging task. However,
efficacy beliefs brought about in this manner are likely to be not as strong as those arising
from one’s own accomplishments because there might not be an authentic real-life basis for
them. In the face of actual failure in handling the tasks, efficacy beliefs induced by verbal
suggestion might be easily extinguished by these disconfirming experiences.
Verbal persuasion can be general or specific. The potency of the persuasion depends
on the trustworthiness, credibility, and professional expertise of the persuader (TschannenMoran et al., 1998). Verbal persuasion has been noted to be limited on its own in its
effectiveness in enhancing efficacy but may be useful for inducing greater effort and
persistence in people (A. Bandura, 1997). Verbal persuasion might be better served by using
it together with mastery experiences as an reinforcement for the latter (Labone, 2004). In
addition, various factors influence the effectiveness of verbal persuasion. These include how
the comments and feedback are framed, how the receiver perceives the degree of expertise
and credibility of the persuader, and the amount of disparity between the possible high level
performance implied by the persuader and the individual’s own perception of current level
of performance (Fong & Krause, 2014; Labone, 2004). In a school where teachers are always
surrounded by colleagues and superiors, especially where there are mentors for beginning
teachers, verbal persuasion tends to be used more frequently in schools and therefore might
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have an influence on teachers’ self-efficacy beliefs, be it in teaching or in other areas (Mills,
2011; D. B. Morris & Usher, 2011).
The verbal and social persuasions that individuals receive from others serve as a third
source of self-efficacy. However, because persuasions are just words without evidence or
experience, social persuasions may be limited in their ability to create durable increases in
self-efficacy. It may actually be easier to weaken an individual’s self-efficacy through social
persuasions than to strengthen it, especially in a person’s childhood and adolescence (A.
Bandura, 1997; Usher & Pajares, 2008).
An example of an effective verbal persuasion is the encouragement that students
receive from parents, teachers, and peers whom they trust. This can increase their confidence
in their academic abilities. Messages that are supportive can strengthen a student’s effort and
self-confidence, especially when carried out together with constructive instructions that help
bring about success (A. Bandura, 1997; J. Hattie & Timperley, 2007).
In an environment such as the school where teachers and key personnel such as heads
of departments, level heads and subject heads, work closely together on curriculum and
assessment matters, messages that teachers receive will most likely come from their
immediate supervisors and fellow teachers who also have the relevant expertise to dish out
these messages. These are the individuals that teachers would perceive as having the
knowledge, skills and competence, as well as high levels of credibility to give feedback and
comments, therefore, they might have a positive impact on the teachers receiving these
messages (D. B. Morris & Usher, 2011; Phan & Locke, 2015).
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2.3.4

Physiological Arousal

Self-efficacy beliefs are also informed by emotional and physiological states such as
stress, fear, anxiety, fatigue, and mood (A. Bandura, 1997). People learn to “interpret their
physiological arousal as an indicator of personal competence by evaluating their own
performances under differing conditions” (Usher & Pajares, 2008, p. 754). Physiological
arousal is typically assessed as a person’s level of anxiety toward a particular task or subject.
The heightened physiological arousal can either result in increased self-efficacy or lowered
self-efficacy. Individuals who experience success in a positive frame of mind are more likely
to increase their personal efficacy beliefs. Similarly, those who interpret their physiological
arousal as an issue to be overcome experience an improvement in their self-efficacy (A.
Bandura, 1997). On the other hand, individuals who experience failure, or experience
success under high levels of anxiety or fear might suffer a decrease in self-efficacy beliefs.
In general, increasing a person’s emotional well-being and decreasing negative emotions
reinforces self-efficacy (Usher & Pajares, 2009). Psychological and emotional arousal might
also contribute to feelings of capability or inadequacy (Usher & Pajares, 2009). In addition,
helping individuals to control anxieties and fears related to a particular task and making the
point, where appropriate, that negative arousal does not necessarily correspond with the
performance can aid the formation of positive self-efficacy beliefs, which then results in
more positive physiological states (Britner & Pajares, 2006).
Difficult and stress-inducing situations generally arouse emotions that might have
information concerning personal capability. In other words, physiological arousal is another
source of information that can influence perceived self-efficacy in handling challenging
situations. People tend to rely on their emotion state and physiological arousal to evaluate
their level of anxiety and stress. As high physiological arousal because of stress usually
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debilitates performance, individuals are more likely to experience success when they are not
affected by aversive emotions than if they are stressed, anxious or fearful.
A study by Usher (2009), that was conducted to determine middle school students’
self-efficacy beliefs in mathematics, found that students’ levels of self-efficacy was brought
about by the way they interpreted their physiological and affective arousal in math. Students
with high levels of self-efficacy construed their elevated arousal in ways that were
motivating; those with low self-efficacy were left feeling discouraged and distressed.
Another study by Phan and Locke (2015) done with Vietnamese English Language teachers
found that physiological states were supplementary sources of self-efficacy where negative
emotions such as teaching pressure and teaching anxiety felt by teachers decreased their selfefficacy beliefs while positive emotions such as happiness in teaching improved their selfefficacy. As stated by Bandura (1997), the relationship between physiological arousal and
self-efficacy might not always be linear and hence a more flexible model may be needed in
quantitative research (Usher, 2009).

2.3.5

Relative Importance of Sources of Self-Efficacy Beliefs

Research on the relative importance of the sources of self-efficacy beliefs suggest
that mastery experience accounted for the greatest proportion of variance (e.g.Fong &
Krause, 2014; Usher & Pajares, 2008; Yurt, 2014). In fact, mastery experiences, whether
positive or negative, are more correlated with self-efficacy beliefs than the other three
sources of vicarious experiences, social persuasions and physiological arousal (Yurt, 2014).
For instance, in a study with middle school science students, it was found that although
significant correlations were found between mastery experiences, vicarious experiences,
social persuasions, physiological arousal, and self-efficacy, only mastery experiences
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significantly predicted science self-efficacy (Britner & Pajares, 2006). Another study by
Pajares, Johnson and Usher (2007) each of the sources significantly correlated with writing
self-efficacy and with each other, which was consistent with the principles of self-efficacy
theory, As hypothesized, mastery experiences of the students accounted for the largest
proportion of variance in writing self-efficacy. Social persuasions and physiological arousal
also predicted self-efficacy, although at a lesser level. Vicarious experience did not predict
writing self-efficacy. There was another study by Zelenak (2015) on secondary school music
students that indicated that mastery experiences had the largest influence on self-efficacy
beliefs, followed by verbal persuasion, physiological arousal, and vicarious experience. And
in a research by Chuang, Lin and Tsai (2015) on Taiwanese university students’ Internet
self-efficacy, mastery experiences emerged as the largest contributor to self-efficacy beliefs,
with physiological arousal having a smaller influence.
In the domain of teaching self-efficacy, similar results were obtained. There were
studies that showed the effects of one or more of mastery experiences, social persuasion and
vicarious experiences on teachers’ self-efficacy beliefs (Capa Aydin & Woolfolk, 2005;
Liaw, 2009; Loreman et al., 2013; D. B. Morris & Usher, 2011; Pfitzner-Eden, 2016), from
pre-service teachers to award-winning professors. However, the relative importance of each
of the sources on teaching self-efficacy in each of these studies is not conclusive. For
instance, research with pre-service teachers found that changes in teacher self-efficacy were
largely influenced by mastery experiences (Pfitzner-Eden, 2016). Conversely, a study done
with Vietnamese English Language teachers found that social persuasion emerged as the
most influential source of efficacy information for them (Phan & Locke, 2015). Other studies
have focused on the effects of teachers’ formal and informal pre-service training as well as
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professional development as forms of mastery experiences on their self-efficacy beliefs in
teaching (Tschannen-Moran & McMaster, 2009; Tuchman & Isaacs, 2011; Velthuis et al.,
2014).
There are very few studies that showed the effects of physiological states on teaching
self-efficacy. One example is a research with teachers who taught children with autism that
found significant associations between physiological state and teaching self-efficacy but
none with the other sources of self-efficacy beliefs, including mastery experiences (Ruble et
al., 2011). It was postulated that there exists significant heterogeneity in the presentation of
symptoms in students with autism that makes it difficult to generalise the experience gained
from teaching one child to another child.
It is also possible that the stage of learning affects the influence of the source on selfefficacy as these beliefs are considered to be most susceptible to change early in learning.
Of the four sources of efficacy beliefs postulated by Bandura (1997), mastery experiences
are believed to be the most potent. Other sources will likely have a greater impact early in
learning, when the learner has fewer mastery experiences to draw on. It is possible that after
a large amount of mastery experience has been accumulated, the other three sources are less
likely to have an effect. It is also possible that none of the possible sources would have any
kind of impact after efficacy beliefs have been firmly established in an individual
(Tschannen-Moran & Woolfolk-Hoy, 2007). Nonetheless, the relative contributions from
each of the sources depend on the domain and on how the individual processes the
information cognitively. It is how the individual processes, weighs and combines the
multiple sources that determine the eventual level of self-efficacy. When it comes to building
up someone’s self-efficacy, it is then important to focus on helping the person interpret past
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experiences in ways that strengthen rather than weaken self-efficacy beliefs. After all, it is
how the individual interprets the outcome of the experience rather than the experience itself
that has the largest impact on self-efficacy (Britner & Pajares, 2006).
According to Usher and Pajares (2009), it is possible that some sources have a direct
linear association while other factors may have a curvilinear association to self-efficacy
beliefs. Mastery experiences was said to be the former. However, it is important to note that
there is limited theoretical or empirical support for the ordering among the different sources
of efficacy. Although Bandura (1997) contended that mastery experience, interpreted
positively, was the most potent source of efficacy information, he did not have empirical
evidence on the relative contribution of the other three sources. Such inconsistent
methodologies have made it difficult to identify the individual contribution of each source
to the prediction of self-efficacy (Britner & Pajares, 2006).
In addition, research on the factor structure of the sources of self-efficacy in the area
of mathematics has suggested a second-order factor of direct personal experience, including
personal performance, physiological arousal, and social persuasion, and another secondorder factor of vicarious learning. Research has also provided alternative findings that only
social persuasions and physiological states are effective self-efficacy sources after mastery
experiences, while vicarious experiences had no effect (Yurt, 2014). Since the strength and
dimensionality of the sources of efficacy have implications for theory and practice, it is
necessary to conduct more studies into these sources in various domains (Lent, Lopez, &
Bieschke, 1991).
Researchers also pointed out that future studies should look into the identification of
other possible sources of self-efficacy information other than the four already hypothesized
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so as to track the development of efficacy beliefs (Usher & Pajares, 2008). These other
sources may include self-motivation, self-regulatory strategies, as well as psychological
processes such as faith and optimism (Pajares et al., 2007). For instance, Phan and Locke
(2015) showed in their study that collaboration among teachers had a positive effect on
individual teacher self-efficacy. Most existing findings infer the causality that Bandura
posited where the four hypothesized sources are the main independent variables predicting
self-efficacy (Britner & Pajares, 2006; Hampton, 1998; Robert M. Klassen, 2004). It was
also important to have research examining the key indicators within each source. Such
indicators should include the effect of task difficulty when interpreting mastery experiences,
the different influences of social persuasions depending on how the individual appraises the
degree of disparity between his or her own self-efficacy and that of others, and the variations
of mood, context, and culture. Researchers might also want to explore how information from
these different sources are incorporated into the development of efficacy judgments (Usher
& Pajares, 2006).
In terms of measurement, self-report of prior experiences is an adequate method of
assessing the sources of efficacy information because, in theory, the interpretation of these
experiences affects the development of self-efficacy. As stated by Bandura “Information ...
becomes instructive only through cognitive processing of efficacy information and through
reflective thought. Therefore, a distinction must be drawn between information conveyed by
experienced events and information as selected, weighted, and integrated into self-efficacy
judgments” (1997, p. 79) and “the development of self-knowledge is a cognitive construction
rather than simply a mechanical audit of one’s performance” (1997, p. 81). Hence, the impact
of past performance achievements on efficacy beliefs depends on how individuals interpret
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those performances. Bandura highlighted that “the same level of performance success may
raise, leave unaffected, or lower perceived self-efficacy depending on how various personal
and situational contributions are interpreted and weighted” (1997, p. 81). Indeed, researchers
have found that perceptions of mastery formed in the mind are more accurate predictors of
self-efficacy than objective, factual results (Jansen et al., 2015; Lopez, Lent, Brown, & Gore,
1997; Zelenak, 2015) as it is a construct that depends on cognitive processing and
interpretation.
To summarise, it appears that mastery experiences consistently predict self-efficacy
across contexts. Unlike the other sources, correlations between self-efficacy and mastery
experience are significant in almost every study. Mastery experience has also been
consistently found to be a predictor of self-efficacy in regression analyses. However,
inconsistent results have been obtained for the other three sources of vicarious experience,
social persuasion and physiological arousal. Of these, correlations between self-efficacy and
vicarious experience have been most inconsistent (Usher & Pajares, 2008). Despite social
persuasions generally having consistent correlations with self-efficacy, it has not proven to
be predictive of self-efficacy across different contexts when included in regression analyses
with the other sources (Usher & Pajares, 2008). Significant associations among the four
sources are usually obtained in studies, which is to be expected given the agentic bonds
between them. The inconsistent findings may be in part due to the context-specific nature of
self-efficacy beliefs. For example, it is possible that different sources influence self-efficacy
differently in different academic areas and levels. Although the sources of self-efficacy have
generally been found to correlate, each source remains conceptually separate. Ultimately,
and most notably so with mastery experience, whether an encounter provides influence as a
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source of self-efficacy depends on how it is cognitively assessed by the individual. All in all,
there have been consistent findings of mastery experience predicting self-efficacy but mixed
results when it comes to the other sources of vicarious experience, social persuasion and
physiological arousal. These findings will be further explored in the next section in the
examination of research on teacher self-efficacy and their sources.

2.4

Importance of Research on Self-Efficacy Beliefs and Sources
Self-efficacy has been postulated to be a powerful influence on behaviour (A.

Bandura, 1997). It is noted that efficacy judgments refer to an individual’s ability to
successfully carry out a task, and hence the judgments are based on context. In other words,
measurement of self-efficacy should always be context-based. If an evaluation of efficacy is
not made within a specific context, it may actually become an assessment of an entirely
different construct (R. K. Henson, 2002). As efficacy judgments are the most accurate at
reasonable levels of specificity (A. Bandura, 1997; Pajares, 1996), efficacy items should be
task-specific.
Researchers looking at teacher self-efficacy have consistently called for an
examination of the sources of teacher self-efficacy, given that self-efficacy influences
teacher behaviour and performance in the classroom (e.g. Aydin et al., 2012; D. Morris et
al., 2016; Tschannen-Moran & Woolfolk-Hoy, 2007). Tschannen-Moran et al. (1998)
identified the sources of teachers’ self-efficacy (i.e., mastery experience, verbal persuasion,
vicarious experience, and physiological arousal) as being central in their model of teacher
self-efficacy, but recognised that there is limited information on how these sources operate
in practice. Henson (2002) noted that research investigating the sources of teacher self-
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efficacy was “practically non-existent” (p. 142) and stated that further research examining
the validity and effect of the hypothesised self-efficacy sources should be carried out so that
empirical evidence might be presented. A more recent meta-analysis of 82 empirical studies
of teaching self-efficacy by Morris, Usher and Chen (2016) called for a re-evaluation of the
definitions of the sources of self-efficacy and pointed out the necessity for a more
psychometrically-sound and theoretically-based measure of these sources.
Research in sources of self-efficacy beliefs are predominantly in student efficacy
(e.g.Britner & Pajares, 2006; J. A. Chen & Usher, 2013; Hutchison et al., 2006; Kiran &
Sungur, 2012). In research that examine the sources of students’ self-efficacy, measurement
scales had seen both poor reliabilities and validity, but recent advances have been made
through Usher and Pajares’ (2009) work to develop a better measure of the sources of selfefficacy. The four sources of efficacy beliefs may vary across an individual’s career span
and possibly across cultures (Cheung, 2008), but none have developed reliable and validated
measures of the sources of efficacy beliefs, so further research in the field has been hindered.
A recent study conducted by Tschannen-Moran and McMaster (2009) found only weak
support for the effects of the four hypothesised sources on teachers’ self-efficacy beliefs,
hence more in-depth research is evidently needed. Research on the sources of teacher selfefficacy is also the foundation for the transference of findings from theory to practice (Usher
& Pajares, 2009). Therefore, having empirical evidence regarding the sources of teacher selfefficacy would make an important contribution to the state of research in teacher selfefficacy. Research examining the sources of teacher self-efficacy would also help educators
understand the developmental process of teacher self-efficacy and might lead to practical
applications of how to improve the self-efficacy of teachers (R. Klassen et al., 2011).
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2.4.1

Measurement of Sources of Self-Efficacy

It is difficult for a teacher to measure success in teaching because it is a complex task
and a teacher is required to be competent in many areas from pedagogies to classroom
management and assessment, therefore success for a teacher comprises of many factors.
Different studies have employed different methods to measure the sources of self-efficacy
beliefs. Some studies have used general prompts to identify teachers’ mastery experiences,
especially those that are qualitative in nature where respondents can talk in-depth about their
experiences through interviews (D. Morris et al., 2016). However, in quantitative studies,
the operationalization of mastery experiences has to go beyond general experiences. Some
such studies have used work appraisals as a measure of past teaching performances/mastery
experiences; others have asked respondents to rate their level of satisfaction with their past
performance which might not adhere to the conceptualisation of mastery experience as
satisfaction connotes an affective appraisal; yet other studies have asked teachers to rate the
extent to which they considered their teaching experiences to be successful or positive. Lent
et al. (1991) assessed mastery experiences by asking 138 introductory psychology students
in college to rate their past and current performance in mathematics-related college courses
and subsequently their interests in these mathematics courses and choice of science-based
careers. Similarly, Tschannen-Moran and Hoy (2007) asked 255 novice and career teachers
to rate their level of satisfaction with their own professional performance as an indicator of
mastery experiences to determine its influence on self-efficacy beliefs. Framing mastery
experience items as work or performance appraisals do not capture the direct outcomes of
teachers’ actual actions and are therefore not original sources of information that lead to selfefficacy outcomes (D. Morris et al., 2016). It might be more accurate, in the measurement
of mastery experiences, to focus on respondents’ direct experiences in evaluating the extent
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to which the respondents have achieved their goals. A possible form of direct experience
could be the behaviour of students in the classroom and whether they were engaged or
demonstrated an understanding of the material.
There are fewer studies that investigated the sources of self-efficacy beliefs for
teachers compared to those that explored the self-efficacy beliefs of students in academic
performance. Tuchman and Isaacs (2011) measured mastery experience in teachers by
asking about thirteen hundred general and Judaic studies teachers to provide their prior
experience such as formal and informal training prior to becoming a teacher, and whether
they had supervised student-teaching experiences before they became teachers and the extent
to which they felt these experiences were successful. Ruble, Usher and McGrew (2011)
conducted a study with teachers who worked with children with autism and used the number
of years they had been teaching as a measure of mastery experiences. However, this direct
experience measure serves to only provide a numerical value to teaching experience and
does not evaluate the cognitive processing and interpretation that the individual needs to
carry out in order to for it to affect self-efficacy beliefs.
More specifically, Bandura (1997) highlighted that for mastery experiences to work
well as a source of self-efficacy, it has to be the interpretations that the individuals make of
the events and their experiences rather than the actual performances results. Hence, using a
measure that gets students to state their academic performance takes into account only the
result as an indicator of mastery experience and does not reflect their interpretations of the
experiences described by Bandura (1997). This source of self-efficacy can be better
measured through self-report items that require respondents to rate the amount of confidence
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they have in succeeding in a particular task rather than use tangible indicators of past
performance such as their actual grades.
Researchers tend to evaluate social persuasions in the form of social support (D.
Morris et al., 2016). However, defining social persuasions in this manner might be too
encompassing and would take into account factors other than those described in Bandura’s
(1997) work. Therefore, including aspects of support such as mentoring and helping
behaviours might be erroneous under social persuasions (D. Morris et al., 2016). For
example, Tschannen-Moran and Hoy (2007) asked novice and career teachers to rate the
quality of support they received in four different areas: interpersonal support from school
administration, interpersonal support from colleagues, support from parents and the level of
parental involvement in their classrooms, as well as community support for their classrooms.
Ruble, Usher and McGrew (2011) asked teachers who taught autistic children to rate how
frequently they received support from school leaders. On the contrary, instead of the quality
or frequency of support, items that measure social persuasion should capture ways in which
teachers are encouraged by others, and less explicit items such as non-verbal forms of
encouragement and whether the teachers are sought out by others for advice (D. Morris et
al., 2016). For assessing social persuasion and its effectiveness, Usher and Pajares (2008)
requested students to state whether they received encouraging feedback about their academic
abilities from significant others such as their peers, teachers and other adults.
Bandura (1997) reminded us that the influence of persuasions from peers, colleagues,
friends, and significant others who might be an influence on self-efficacy “is apt to be only
as strong as the recipient’s confidence in the person who issues them” (p. 105). In other
words, the impact of these persuasions depends very much on how the message is delivered
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and how much disparity exists between what the persuader and the recipient believe the
recipient is capable of.
In terms of vicarious experience, researchers have assessed it in various ways. One
approach is to examine if teachers have opportunities for meaningful classroom observations;
another approach is to look at the effectiveness of potential models such as mentors; and yet
another way is to ask teachers what they have learned from observing effective teachers (D.
Morris et al., 2016). It may also be necessary for researchers to account for the extent to
which the respondents perceived the models as being similar to them because the perceived
similarities thought to affect vicarious experiences. However, it is essential to ensure that
studies do not request respondents to make referential comparisons to others in the measure
of vicarious experiences (D. Morris et al., 2016). To make referential comparisons means to
be aware of the performances of others in order to make judgments about their relative
standing. Comparisons of this nature will be influenced by interpretations of information on
attainment and experience. Referential comparisons are also likely to function differently
from actual vicarious experience items in their influence on self-efficacy – the latter would
provide teachers with new skills and knowledge that enhance their self-efficacy beliefs when
the models are perceived positively, while for the former, only self-perceived superiority to
others would increase self-efficacy, in other words, when others are viewed negatively,
relative to oneself (D. Morris et al., 2016).
Usher and Pajares (2008, 2009) used items that asked students to rate the extent to
which they come into contact with peer and adult models who demonstrated competence in
the academic subject of interest. However, researchers have reported low to moderate
reliability scores on items that have been used to measure it (Lent et al., 1991; Lopez & Lent,
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1992; Usher & Pajares, 2006). This could be due to the multidimensional nature of this
variable. It has been suggested that peers and adults apply distinctly different influences on
students at different points in life (A. Bandura, 1997). For instance, peers are probably more
likely to influence students’ self-efficacy beliefs than adults around them. Hence, in
situations where both peer and seniority groups exist, measures which combine vicarious
experiences from both groups may provide incomplete insights about the nature of this
source, and remove important effects from either one of the sources (Britner & Pajares, 2006;
Hampton, 1998; Lent et al., 1991; Ozyurek, 2005).
Kieffer and Henson (2000) measured vicarious experiences by asking student
teachers to evaluate their learning experiences in terms of their exposure to skilled teachers
and mentors through watching other skilful teachers, such as well as the value and
meaningful they obtained from observing other teachers in the classrooms. Capa Aydin and
Woolfolk Hoy (2005) requested student teachers to rate the effectiveness of their mentors
and whether their mentors were able to demonstrate effective practices and had good content
knowledge as a means to measure vicarious experiences.
In relation to physiological responses, research has tended to focus on negative
physiological and affective states, for instance, stress, fear, and anxiety (D. Morris et al.,
2016). Usher and Pajares (2008) measured it as students’ anxiety towards a particular
academic subject. Additional items used to measure this source include asking students to
rate how much they like a particular subject (Matsui, Matsui, & Ohnishi, 1990), their
emotional state when they think of a subject (Robert M. Klassen, 2004), or the effect of
school on their physiological functioning. In his study with primary teacher education
students, Palmer (2006) defined physiological states as individuals’ responses to anxiety,
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stress and fear (p. 338). However, both positive and negative dimensions of physiological
arousal should be examined (Usher & Pajares, 2008), and although feelings of anxiety may
be one of the most prominent forms of physiological arousal, measures should include other
forms of physical and emotional arousal and mood to be more aligned to Bandura’s (1997)
description of this source.
Besides coming up with items for measurement, there have also been studies that
have developed scales to measure the four hypothesised sources of self-efficacy in various
domains. Usher and Pajares (2009) developed a 24-item sources of middle school
mathematics self-efficacy scale which was used by other studies including Yurt (2014).
Anderson and Betz (2001) developed a 40-item sources of social self-efficacy scale with 4
subscales and 10 items per subscale.
Usher and Pajares (2006) studied the sources of self-efficacy beliefs of 263 entering
middle school students and explored if these sources differed as a function of gender,
ethnicity as well as reading ability. They found that all four sources of mastery experience,
vicarious experience, social persuasion and physiological arousal independently predicted
academic self-efficacy, and mastery experience was the strongest predictor. Interestingly,
mastery experience and social persuasion predicted girls’ academic self-efficacy while
mastery and vicarious experiences predicted boys’ academic self-efficacy.
Britner and Pajares (2006) studied a total of 319 middle school students to find out
the degree to which the sources of self-efficacy predicted science self-efficacy. They found
significant correlations between mastery experience, vicarious experience, social persuasion,
physiological arousal and self-efficacy but only mastery experience predicted science selfefficacy in these students. A similar study was done by Kiran and Sungur (2012) on Turkish
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middle school students’ science self-efficacy who found that mastery experiences, verbal
persuasion, and emotional arousal significantly predicted students’ science self-efficacy.
Chen and Usher (2013), in their study of students’ sources of science efficacy, found that
mastery experiences were a powerful source of self-efficacy for these students.
Pajares, Johnson and Usher (2007) investigated 1256 students on their writing selfefficacy beliefs and found that the four hypothesised sources all significantly correlated with
writing self-efficacy and with each other. Mastery experience accounted for the largest
proportion of the variance in self-efficacy, social persuasion and physiological arousal
moderately predicted self-efficacy, and vicarious experience did not predict self-efficacy.
Usher (2009) carried out a qualitative study with eight middle school students on
their sources of mathematics self-efficacy. It was found that student relied on all four sources
for increasing their self-efficacy beliefs. In addition, course placement, teaching structures,
and students’ self-regulated learning were also found to be important for self-efficacy beliefs.
Butz and Usher (2015) looked at sources of adolescents’ self-efficacy in two domains of
math and reading and found that mastery experience and social persuasion were the most
often reported sources.
Zelenak (2010) developed the Music Performance Self-Efficacy Scale (MPSES) to
measure the four sources of self-efficacy in music performance among secondary school
students and confirmed that the four sources of self-efficacy contributed to the development
of self-efficacy for music in ways similar to other subjects, and the MPSES was a valid and
reliable scale to measure sources of self-efficacy in music performance.
Lent et al. (1991) developed the Sources of Mathematics Self-Efficacy Scale which
has been used by several researchers thereafter, while Hampton (1998) came up with the
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Sources of Academic Self-Efficacy scale. For the former, mastery experience was measured
by getting students to rate their past and current performance in Mathematics. The scale had
strong reliability estimates. Other measurements of mastery experience included asking
respondents to provide prior experience ratings ranging from no experience to a lot of
experience (Johnson, 2005). However, Bandura (1997) highlighted that mastery experiences
is about the interpretations made of the experiences rather than the objective performances
(Usher & Pajares, 2008). Hence, using a measure that gets students to rate their academic
performance takes into account only students’ objective performance as an indicator of
mastery experience and does not reflect their interpretations of the experiences described by
Bandura (1997). Mastery experiences can be better obtained through self-report items that
require respondents to rate the amount of confidence they have in succeeding in a particular
task rather than through tangible indicators of past performance such as grades.
In contrast, there is a lack of published scales designed to measure all four sources
of self-efficacy as defined by Bandura (1997) in the domain of teaching. According to Morris,
Usher and Chen (2016), only two published scales have been developed for teaching and
these are found in studies by Heppner (1994) and Poulou (2007). Heppner (1994) asked
prospective faculty members during their practicum to rate each of the four sources of selfefficacy on the impact they felt each had on their learning and each source was rated on a
six-point scale ranging from of no impact to of critical impact. Poulou (2007) used a 30-item
scale to measure the four sources of self-efficacy of student teachers in two primary
education departments in Greece, and also carried out validation on the scale, after which,
the results led to the combination of mastery experiences and social persuasion items into
one scale called “enactive mastery with social/ verbal persuasion” (p. 197).
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Morris, Usher and Chen (2016) also highlighted three other unpublished scales used
with teachers. Kieffer and Henson (2000) developed a 35-item scale to measure the four
sources of self-efficacy which was validated with 252 student teachers enrolled in an
education psychology course. Although they obtained a four-factor scale after factor analysis,
many of the items were associated with non-intended factors. The other two scales were a
16-item scale by Weaver Shearn (2008) who administered the survey to 252 primary and
secondary teachers; and a 21-item scale by Morris and Usher (2013) who used the scale to
collect data from 144 primary and middle school teachers (as cited in D. Morris et al., 2016).
In both cases, the proposed items did not separate psychometrically during factor analyses
as predicted.
Overall, there have been a number of methods that were used to determine construct
validity of the items used to measure the sources. Matsui et al. (1990), in their study of selfefficacy of college students in learning mathematics, used factor analysis to validate 15 items,
and obtained a three-factor solution of vicarious experience, social persuasions, and
physiological arousal, and with acceptable model fit statistics. Lent et al. (1996), in their
study of high school and college students, used confirmatory factor analysis (CFA) to
determine the latent constructs in the items on efficacy sources (Lent et al., 1991; Lopez &
Lent, 1992). They then proposed four latent structure models. The two-factor model that was
proposed comprised a direct experience factor (mastery experience, social persuasions, and
physiological arousal) and a vicarious experience factor. Their three-factor model consisted
of a personal experience factor comprising both mastery experience and social persuasions
while vicarious experience and physiological arousal were the other two separate factors.
The four-factor model that was proposed followed the structure of the efficacy sources as
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postulated by Bandura (1986). The proposed five-factor model saw the vicarious experience
items loading on two factors – modelling from peers and modelling from adults (for young
students). Usher and Pajares (2009) developed and validated a four-factor model to measure
the sources of self-efficacy among middle school mathematics students. The model was
invariant across gender and ethnicity and was psychometrically sound and able to be adapted
for use in other domains.
There have been studies in teacher self-efficacy that did not validate scales to
measure the sources of self-efficacy beliefs but nonetheless examined the sources that
influenced teachers’ self-efficacy, either by defining the sources conceptually (Blonder et
al., 2014) or by using a variety of scales to measure each of the sources without validating
the scales in the course of their research (Ruble et al., 2011). Therefore, this lack of validation
of the sources of self-efficacy in the context of teaching is an area that needs to be further
explored.

2.5

Problems with Self-Efficacy Research
Although there have been studies of teacher self-efficacy with conclusive findings,

there has been a lack of appropriate methods of measuring the construct (Tschannen-Moran
et al., 1998) and as seen earlier in this report, studies have found models comprising two to
five factors for self-efficacy in academic and various domains, while for the domain of
teaching self-efficacy, research has focused mainly on the Teacher Sense of Self-efficacy
Scale (TSES). There are three issues that need to be addressed (Robin K. Henson, Kogan, &
Vacha-Haase, 2001; Pajares, 1997) in order to rectify this: first, the self-efficacy construct
is best measured within context regarding specific behaviours (A. Bandura, 1977, 1997;
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Pajares, 1996); second, the construct validity of instruments purporting to measure teacher
self-efficacy has generally not been favourable (T. Guskey & Passaro, 1994); and third, there
have been inappropriate ways of measuring teacher self-efficacy.
Firstly, self-efficacy beliefs vary across different levels of specificity and domain
and it is important to assess them at the level of specificity that aligns to the task to be
assessed. Measures of self-efficacy have to be crafted such that they take into account both
the domain being analysed and the different levels of task demands within that domain (A.
Bandura, 1997; Pajares, 1997; Shaughnessy, 2004). The domain in which self-efficacy
beliefs is measured is of critical importance. It has been pointed out that the explanatory and
predictive ability of self-efficacy beliefs decreases when these are assessed at domain levels
that are too broad and when they are not in congruence with the outcome with which the
comparison is made (A. Bandura, 1997; Pajares, 1997). On the contrary, assessing the
sources in a domain which is too general would be of limited use in predicting self-efficacy
on a task (Usher & Pajares, 2008).
Hence, the contexts in which people work in influence how they interpret their task
and evaluate their perceived capabilities (Fives & Buehl, 2010). To be both explanatory and
predictive, self-efficacy measures have to be aligned to the specific domain(s) of functioning
that is being examined and indicative of task requirements within that domain. It is only with
these understandings of level of specificity and range of task that each efficacy measure can
be evaluated (A. Bandura, 1997). However, it is possible that a construct can be defined so
narrowly in order to achieve high specificity that it loses any sense of relevance (Pajares,
1997). It is difficult to determine or maintain this balance (Tschannen-Moran & WoolfolkHoy, 2001). Researchers have not reached an agreement or consensus on how to achieve an
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optimal level of specificity in order to achieve this intricate balance between domain
specificity and being general enough to ensure results are practical and useful. There is no
doubt that self-efficacy measures are most useful in predicting future behaviours when
measured in a specific domain, but their usefulness declines and their generalisability to
other settings reduces as specificity increases (R. Klassen et al., 2011). In the context of
teacher self-efficacy, there is a need to measure it is a specific domain because of the multifaceted nature of a teacher’s’ work, and different teachers will have different levels of
confidence to deal with different aspects of their work. For instance, a teacher who is
competent in classroom management might not be equally proficient in handling
administrative procedures. More specifically, the TSES which is widely used in surveys in
teaching self-efficacy, also looks at three different factors, namely, teacher self-efficacy for
instructional strategies, for student engagement, and for classroom management (R. M.
Klassen et al., 2009). Therefore, it is important to ensure an appropriate level of work
specificity in exploring teacher self-efficacy.
The second limitation of research on efficacy sources is the general lack of valid
measurement instruments for the context of teaching (D. Morris et al., 2016). Items used in
these studies have not been consistent, and some are also dissimilar. Hence, interpretations
of these findings should take into account the different items used in the studies.
Measurement scales for some of the subscales for the sources have low reported reliabilities
because of their complex nature (D. Morris et al., 2016). Consequently, results from these
studies showed weak or non-significant correlations between the sources and teaching selfefficacy. Some items that have been used appear to be at odds with the postulated sources,
leading to possible different interpretations. An example would be mastery experience where
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items should reflect how respondents make sense of the information that they come across
rather than test their objective reporting of their experience (Usher & Pajares, 2008).
The inadequacy of existing scales to measure the sources of self-efficacy points to
the importance for researchers to develop better measures that take into account the
multidimensional nature of the hypothesized sources of self-efficacy. This is supported by
unsatisfactory factor analysis results and the low reliability of some of the subscales (R.
Klassen et al., 2011). Furthermore, in some of the cases there is not much information about
the construct validity of the items, and at times, the actual variables used in these studies do
not correspond to the theories behind Bandura’s (1997) theorized sources (Usher & Pajares,
2009).
Thirdly, there have been issues with the way self-efficacy has been measured. In an
analysis carried out by Klassen et al. (2011), it was found that despite an increase in teacher
self-efficacy research, methodological diversity and domain specificity, a few measurement
and conceptual problems were discovered. For example, almost half of the more than two
hundred studies analysed used measures that were not aligned with Bandura’s (1997)
concepts of self- efficacy. It was found that the measures that were most consistent with the
theory of self-efficacy kept strictly to (a) context specificity (evaluations associated with
specific outcomes) and (b) a focus on abilities to carry out a particular action (R. Klassen et
al., 2011). In addition, it is important to note that items should be worded in terms of “can”
which refers to a judgement of ability rather than “will” which refers to intention (Albert
Bandura, 2006). In some studies, the items measured ability judgments that appear to be
closer to self-concept than self-efficacy. It is critical to remember that self-efficacy is an
individual assessment of capability to carry out a particular task (Mimi Bong & Skaalvik,
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2003; Pajares, 1996) and instruments that measure self-efficacy should focus not on
evaluating ability or competence, but on beliefs ‘‘about what one can do under different sets
of conditions with whatever skills one possesses” (A. Bandura, 1997, p. 37). In the context
of teaching, as teachers are faced with many different tasks, research must ensure that the
Bandurian concepts of self-efficacy are followed in scale development, and scales are
confirmed to be valid and reliable.
The limitations highlighted here emphasise the need to develop more in-depth and
rigorous measures that take into account the multidimensional nature of the hypothesised
sources of self-efficacy. Results of factor analyses and the repeated low reliability of the
vicarious experience scales across different studies suggest that this source might not have
been measured using the appropriate means (Usher & Pajares, 2008). However, there have
been quite a few critical developments in the domain of teaching self-efficacy on both
substantive and measurement grounds. For instance, studies have used more effective
measurement methodologies, such as implementing appropriate rules in the retention of
items in factor analysis, running confirmatory tests for validation, and carrying out higher
order analyses, that result in better instruments on the basis of more reliable and valid indices
(R. K. Henson, 2002).

2.6

Link of Self-efficacy to Formative Assessment
As explained earlier in this chapter, Bandura (1982) stated that perceived self-

efficacy is about an individual’s personal judgments of how he or she is able to carry out
actions to deal with a specific situation. As this indicates that a course of action undertaken
by an individual is rooted in thought, it suggests that a person with a high level of self-
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efficacy would be more inclined to perform well when he or she is able to visualize success
scenarios that enhance their performance.
In Singapore, changes to curriculum and assessment have been announced in the
schools and a large part of the changes are associated with the removal of weighted
assessment and examinations, and to free up time for more investigative and reflective
learning, especially in the twenty-first century competencies. For levels that have removed
summative assessment entirely, such as primary one and two, teachers will obtain
information about students' learning through formative activities such as group discussions,
schoolwork, homework and class tests (The Straits Times, 2018). In other words, the
emphasis in schools has shifted from summative to formative assessment and it is timely to
examine explore formative assessment as a new initiative in schools and teacher self-efficacy
as it pertains to the cognitive processing required on the part of teachers to implement this
change.
Formative assessment involves interplay of behaviour and cognitive understanding.
It should be regarded as an important professional skill for teachers as planning for formative
assessment tasks, observing learning of students, analysing and interpreting evidence of
learning, providing feedback to learners and encouraging learners to carry out selfassessment are all difficult and crucial skills (Pedder & James, 2012). Perspective-wise,
teachers are challenged to change the ways they view assessment: from assessment being
purely a grade used for promoting students to a higher level to now using it as the blueprint
to build layers of learning (Pedder & James, 2012).
Strategic use of formative assessment therefore involves a complex interplay
between behaviour, cognitive understanding and values. Given that teaching involves a
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complex set of competencies, teachers are therefore required to make professional decisions
that involve deliberation and judgment in considering what would be appropriate to inform
children about their learning and performance in specific circumstances (Biesta, 2007).
Teachers therefore need to have the capability to use flexibly different types of formative
assessment according to the nature of classroom environment and student characteristics
such as grade level, sociocultural differences, ability and achievement, and subject matter.
Research evidence point to the importance of underlying psychological mechanisms
known to influence teacher motivation to adopt new instructional practices (Gregoire, 2003;
Hochberg & Desimone, 2010; Lewis, Perry, & Hurd, 2004). Developing skills to use a
variety of formative assessment tools alone have been known to be insufficient to bring about
instructional change in the classroom if teachers do not persist in applying them even when
there are difficulties or competing demands in the classroom (Zeldin & Pajares, 2000). In
fact, instructional improvements can fail because teachers perceive them as being
incompatible with their beliefs, values or competencies (Lewis et al., 2004). For instance, if
a teacher believes that assessment should be used for evaluation for the purposes of ranking
and promotion to the next grade and class, the teacher might be more resistant to
implementing formative assessment or using assessment as a learning tool for their own
teaching. A body of empirical work has built up to show that besides ensuring that teachers
equipped with the necessary skills and knowledge, it is equally important to foster teacher
beliefs that are able to facilitate instructional use (Gregoire, 2003; Hochberg & Desimone,
2010). Gregoire (2003), in particular, highlighted the important role of teacher self-efficacy
beliefs in helping teachers initiate change processes in critical knowledge, skill, and
instructional practice. He stressed the importance of teachers’ efficacy beliefs in
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understanding their response to new initiatives, change in their beliefs and their exhibition
of the corresponding behaviours. More specifically, when a new message of change comes
in, the individual first appraises it cognitively to determine whether the change is pleasant
or threatening (Gregoire, 2003). Efficacy beliefs are important because they can mediate the
outcome of this cognitive appraisal, and subsequent actions and behaviour.
When applied to this context of teachers and their use of formative assessment
practices, teachers with higher levels of self-efficacy in formative assessment are more likely
to practise such assessment methods in the classroom because they have already visualized
them occurring successfully in their minds or are cognitively favourable towards these
methods because of prior successes. This inter-relationship between self-efficacy beliefs and
formative assessment is depicted in Figure 2.1. It shows the cognitive process and personal
efficacy judgments of the individual leading to the individual’s actions and behaviours,
which in the context of this study, are the strategies to implement formative assessment in
the classroom. As the individual’s cognitive judgments are formed by sources of selfefficacy beliefs, the likelihood of the individual implementing formative assessment in the
classroom also depend in part on the individual’s knowledge and skills in formative
assessment.
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Figure 2.1: Relationship between self-efficacy beliefs and formative assessment

Teacher factors e.g. years of teaching
experience, academic qualification, etc.

Individual’s actions / behaviours/ choices

=
Individual’s formative assessment practices in
the classroom

Individual’s cognitive processes and
personal judgment /self-efficacy beliefs
Sources

2.7

Teacher Self-Efficacy Characteristics and Their Association with

Formative Assessment
Teaching encompasses a range of tasks from instructional strategies and classroom
management to assessment literacy, administrative work and building relationships with
students and parents. As a result, teachers need to master a range of competencies in all of
the task areas, and different teacher characteristics such as teaching experience, academic
qualifications and age might have an effect on teacher self-efficacy in performing the
multitude of tasks that they encounter in schools. Formative assessment, which this study
will examine, is a critical part of teaching, especially so in Singapore as schools shift towards
holistic education and place less emphasis on assessment for grades (Ministry of Education,
2018d). Formative assessment, as with most areas of teaching, is an area that will be affected
by teacher characteristics, the reasons for which are described below.
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Klassen and Chiu (2010) stress that in explaining teacher beliefs and motivation,
researchers must explain not individual beliefs and motivation but also take into account
teacher characteristics such as the level they are teaching, their teaching experience and other
demographic factors. However, there have been very few studies that examine teacher
characteristics such as years of teaching experience, teaching level, academic qualifications
and age.
There is no current research that links teacher self-efficacy to formative assessment
and therefore there is a lack of literature in the antecedents that affect efficacy in this area.
However, researchers have found several teacher variables that affect teacher self-efficacy
in teaching which can be used as a proxy for self-efficacy in formative assessment, among
which are: teaching experience, academic qualification and prior training.
The research looking at teaching experience with self-efficacy has produced mixed
results. According to several studies, teachers’ teaching self-efficacy increases with
experience (Dembo & Gibson, 1985; Ross, Cousins, & Gadalla, 1996), particularly during
the pre-service year(s) (Cheong, 2010; A. W. Hoy & Spero, 2005; Utley et al., 2005). Future
expectancies will probably be more entrenched based on past experience when the amount
of past experiences is larger. Hence it can be predicted that the influence of success on
teaching self-efficacy would be stronger for more experienced teachers. In their study,
Tschannen-Moran and Woolfolk-Hoy (2007) examined the self-efficacy beliefs of
beginning teachers compared to experienced teachers and lower levels of self-efficacy were
found among the newer teachers compared to the experienced teachers. It is likely that over
time, teachers improve in their instructional strategies and methods, therefore increasing
their sense of efficacy. It is also possible that teachers who first step into schools with lower
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levels of confidence either learn better instructional strategies to improve their teaching over
time, and if they do not, they leave the profession. In the same study, demographic variables
such as race and gender were not found to be related to the self-efficacy beliefs of either
beginning or experienced teachers. Prior research has shown that there are differences
between novice teachers and experienced teachers, such as differences in their instructional
skills, pedagogical content knowledge, classroom management skills, decision making and
problem solving skills (D. J. Palmer, Stough, Burdenski, & Gonzales, 2005). More
experienced teachers are more familiar with the contents of the subjects they are teaching,
are better able to handle difficult students, and have a wider repertoire of instructional
strategies compared to beginning teachers (Wolters & Daugherty, 2007). They also had the
opportunity to continue to further develop their instructional knowledge and skills, had
received more training, had more opportunities to learn from their colleagues or simply
honed their competences through direct experience in the classroom over the years.
Beginning teachers experience more stress and anxieties in coping with the realities and
challenges of school and are more likely to encounter difficulties, especially in the areas of
classroom management, assessment of student learning, engaging students, implementing
differentiated learning and handling a heavy workload (Fontaine, Kane, Duquette, & SavoieZajc, 2012), thereby affecting their level of self-efficacy beliefs.
On the other hand, Klassen and Chiu (2010) found that teachers’ self-efficacy was
associated with years of experience in a nonlinear manner, increasing with experience for
early and mid-career stage teachers and declining for teachers in the late career stages.
Although some previous studies have reported that self-efficacy increases with teachers’
experience (e.g., Wolters & Daugherty, 2007), there might exist a more complex relationship
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between teachers’ experience and self-efficacy than suggested. Bandura (1997) proposed
that self-efficacy beliefs remain relatively stable once established, and although this stability
may be maintained over a substantial part of one’s career, the results from this study suggest
that while teachers attain more confidence in their teaching abilities through their first few
years and into their mid-careers, these levels of confidence may decline as teachers move
into the later stages of their careers. However, there are still other studies that found no
relationships between self-efficacy beliefs and years of teaching experience (TschannenMoran & Johnson, 2011). This appears to be consistent with Bandura’s (1997) assertion that
self-efficacy beliefs are developed in the early stages of learning and once established, they
are steady and impervious to change unless there is a shock to ignite a re-evaluation. A
distinct positive relationship between teaching experience and teachers’ sense of efficacy
has also failed to materialise in a few other studies (e.g.Ghaith & Yaghi, 1997). Nonetheless,
formative assessment is a more difficult task which requires more from teachers in order to
incorporate the elements of feedback to students and adjustment of teaching strategies, and
it is likely that more experienced teachers would be more self-efficacious in implementing
formative assessment.
Another between-teacher factor is their level of academic qualification and formal
training. There are not many studies which look into this. One particular study showed that
teachers with a bachelor’s degree are more likely to have higher teaching self-efficacy than
those who do not (e.g.W. K. Hoy & Woolfolk, 1993), most probably because the further
education contributes to the acquisition of new teaching skills and techniques. Cognitive
abilities increase with academic qualifications and if an individual’s confidence level is tied
to his/her qualifications then an increase in the latter would lead to an increase in the former.
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With regard to formal training, it was found to be positively associated with teaching selfefficacy for instruction in the classroom while informal forms of training and experiences
were positively related to teacher self-efficacy in student engagement specifically (Tuchman
& Isaacs, 2011). Pre-service training especially has a long-lasting influence on self-efficacy
beliefs in teaching, even after many years in the schools (Tuchman & Isaacs, 2011). An
example is a study done on science teachers by Kazempour and Sadler (2015), who found
that teacher training programmes positively impacted teaching self-efficacy and developed
in teachers a self-awareness of what they were lacking in.
It appears to be more difficult to sustain changes in self-efficacy beliefs among inservice teachers through training as their beliefs are often stable and not inclined to change
(Fackler & Malmberg, 2016; Tuchman & Isaacs, 2011). For instance, teachers who attended
a seminar saw their levels of self-efficacy rise immediately after but decline to prior levels
within a year after the seminar (Pelton, 2014). It could be possible that when individuals
acquire new skills and experiences, they tend to test out their new skills in their minds first
before determining whether or not they are able to carry out that particular task and
increasing their judgements of self-efficacy (Fackler & Malmberg, 2016). In fact, there is a
difference between sitting in the classroom and learning, and actually attempting to carry
out the task. Hence, formal training that provides a sit-down and study type of environment
might not be the best way to raise self-efficacy beliefs.

2.8

Formative Assessment in Education
This next section looks into the process and uses of formative assessment and

describes the practices typically found in the classrooms.
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2.8.1

Definition of Formative Assessment

Assessment is part and parcel of education and learning. Traditionally, schools have
used assessment for evaluation as an indication of achievement. The terms summative
assessment and formative assessment are broadly used and widely heard in schools.
Summative assessment broadly refers to the activities or means used to evaluate student
learning, usually placed at the end of a module, course, semester or year ("The Glossary of
Education Reform," 2013). It is mainly used for the purpose of evaluation, and to determine
the grade that a student ought to obtain upon completion of a class (Chappuis & Chappuis,
2007); and because of its evaluative nature, in using summative assessment, a teacher
becomes less of an educator and more of a regulator (Konopasek, Norcini, & Krupat, 2016).
Formative assessment is defined as that which comprises all activities carried out by
teachers and/or their students, from which information about students’ learning is collected
to be used as feedback to modify and improve the teaching and learning tasks and activities
in which they are engaged (P. Black & D. Wiliam, 1998). In this definition, assessment is
formative when evidence from the assessment is used to adapt the teaching to meet student
needs.
In later years, Black and Wiliam (2009) included a decision-making consequence
and defined assessment as formative to the extent that evidence about student achievement
is elicited, analysed and interpreted, and used by teachers, learners, or their peers, to make
better decisions about the instructional process, than the decisions they would have made in
the absence of the evidence that was elicited. The intention of formative assessment is
informed action (Andrade, 2010), that is, assessment is formative only to the extent to which
it is used to improve student outcomes. Sadler (1998, p. 77) stated that formative assessment
broadly refers to “assessment that is designed specifically to provide feedback on
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performance to improve and accelerate learning”. Cauley and McMillan (2010) described
formative assessment as a process through which educators gather evidence of student
learning and then modify their instruction in response to the feedback. An assessment is
formative if its objective is the gathering of information to adapt teaching and learning to
the level and needs of students. In other words, assessment is formative when teachers
respond to students’ work, make judgements about what is good learning, identify learning
needs and progress of students and use the evidence elicited from the assessment to modify
their ongoing instructional activities to better help students to improve (Crossouard & Pryor,
2012; W. Harlen, 2005; Popham, 2009; Pryor & Crossouard, 2008; Shepard, 2005). It is
aimed at the quality of the learning process rather than the outcomes or grades (Van der Kleij,
Vermeulen, Schildkamp, & Eggen, 2015). When a teacher uses formative assessment, he or
she is deeply aware of the role of the teacher in imparting information and inspiring learning
(Konopasek et al., 2016).
Formative assessment can be used in practically all educational settings, in all
content areas, for all knowledge and skill types, and for most levels of education. As the
definition of formative assessment examines the use of evidence gathered through
assessment data rather than the design or form of assessment, a crucial point made by
researchers in definitions of formative assessment is that all forms of assessment can be used
both formatively and summatively (Wiliam, 2011). The determining factor or whether it is
actually formative or summative is the actual methodology of the process, type of data
analysis and use of the results (Dunn & Mulvenon, 2009). The main difference between
formative and summative assessment is their purpose and effect, not their timing (D.Royce
Sadler, 1989). In other words, assessment is formative only to the extent to which it is used
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to improve student outcomes. This implies that besides knowing how to create and
implement formative assessments, teachers also need to know how to use the information
provided by those assessments to cater to students’ needs and to close the gap between their
current and desired performance levels. Any assessment that is carried out for the purpose
of feedback and understanding how the student is performing is formative and any other
form assessment used solely to evaluate the student’s knowledge and ability at a given
instance is summative (Dixson & Worrell, 2016).
In summary, researchers are generally in agreement that assessment is formative
when the evidence gathered is used to make improvements in teaching, provide feedback on
areas of improvement, and make decisions on subsequent steps to take in learning. Therefore,
it is important that when teachers plan assessments for students, they should be mindful of
the goals of those assessments and determine how they plan to use the assessment results to
achieve their assessment goals (Dixson & Worrell, 2016).

2.8.2

Formative Assessment Process

Formative assessment comprises of separate practices which need to be implemented
together as a structured process rather than unrelated procedures in order for the students to
maximise the benefits reaped from formative assessment (Konopasek et al., 2016). For the
formative assessment process to work, there are three components which are key: “evidence
of students’ knowledge and understanding; the nature of the feedback given to students; and
shifts in the way that students learn” (Cauley & McMillan, 2010, p. 1). Formative assessment
has to be integrated with instruction. The process should move steadily from assessment to
feedback and instruction, followed by further assessment, and feedback and instruction again
(Cauley & McMillan, 2010). Wiliam (2011) expanded on this by indicating the role of the
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student in formative assessment: the involvement of students in their own learning and the
need for students to carry out self-assessment and improvement. McMillan (2010) pointed
out that formative assessment is generally characterised by five features, as follows: (1) It is
a process with several components and not a one-off test; (2) it is used by both teachers and
learners; (3) it occurs as part of teaching; (4) it provides students with feedback; and (5) it
provides information to help teachers make adjustments to their teaching. Based on these
key components, several researchers have developed their recommended or ideal process of
formative assessment for optimal outcome. These are summarised in Table 2.1 on the
following page.
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Table 2.1: Different Perspectives of the Formative Assessment Process
Black and
Wiliam (2009;
2012)
• Clarify
learning
intentions and
criteria for
success
• Engineer
effective
classroom
discussions
and other
learning tasks
that elicit
evidence of
student
understanding
• Provide
feedback that
moves learners
forward
• Activate
students as
instructional
resources for
one another
• Activate
students as the
owners of their
own learning

Cizek (2010)

Natriello (1987)

Torrance and
Pryor (2001)

Yorke (2003)

Heritage (2007)

Hughes (2010)

• Require students to take
responsibility for their
own learning
• Communicate clear,
specific learning goals
• Focus on goals that
represent valuable
educational outcomes
with applicability
beyond the learning
context
• Identify the student’s
current
knowledge/skills and
the necessary steps for
reaching the desired
goals
• Require development of
plans for attaining the
desired goals
• Encourage students to
self-monitor progress
toward the learning
goals
• Provide examples of
learning goals
including, when
relevant, the specific
grading criteria or
rubrics that will be used
to evaluate the student’s
work

• Establish the
purposes for
evaluating
students
• Assign tasks to
students
• Set criteria for
student
performance
• Set standards for
student
performance
• Sample
information on
student
performance
• Appraise student
performance
• Provide feedback
on student
performance
• Monitor the
outcomes of the
evaluation of
students

• Communicate
task criteria,
communicate
quality criteria
• Observe
student at
work
• Examine work
done
• Ask principled
question to
seek student
response
• Critique,
supply
information or
correct or
make countersuggestion
• Give
evaluative
feedback

• Formal assessment
task is constructed
by the assessor
• Students’
understanding of
the assessment
task is enhanced
through the
specification of
assessment criteria
• Student interprets
and responds to
the assessment
task according to
his or her
knowledge of the
subject and the
level of his or her
intellectual
development,
bearing the
assessment criteria
in mind
• Student’s
performance is
assessed by the
assessor against
the specified
criteria and
feedback is given
by the assessor.

• Identify the
“gap”
• Provide
feedback
• Obtain student
involvement
• Develop
learning
progressions

• Set goals
• Teach students
• Assess
students’
learning
• Compare
students’
performance to
goals
• Measure the
gap
• Reteach, if
necessary
• Reassess and
repeat the
process until
all desired
goals are
reached
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Black and
Wiliam (2009;
2012)

Cizek (2010)

Natriello (1987)

Torrance and
Pryor (2001)

• Provide frequent
assessment, including
peer and student selfassessment and
assessment embedded
within learning
activities
• Include feedback that is
non-evaluative,
specific, timely, related
to the learning goals,
and provides
opportunities for the
student to revise and
improve work products
and deepen
understandings
• Promote metacognition
and reflection by
students on their work
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Black and Wiliam (2009; 2012) highlighted a few important points to note regarding their
five key strategies. First, learning intentions and criteria for success need not be determined only
by the teacher. It can be a collaborative effort by both teacher and student especially when the
student is given more responsibility with more self-regulated learning. Second, feedback that
moves learners forward has to relate to instructional adjustments such as informing the teacher
how to modify instruction to be more effective in the classroom. Third, getting learners to be
learning resources of one another provides a focal point for the other strategies as learners need to
internalise all aspects of the other strategies in order to be able to be effective instructional
resources.
Research has generally highlighted that the core of assessment lies in the sequence of two
actions (Natriello, 1987) – the first is the learner’s perception of a gap between a desired goal and
his or her present state, while the second is the action taken by the learner to close that gap in order
to attain the desired goal. Here, evidence needs to be gathered in the form of assessment tasks in
order to know the student’s progress towards the learning goals (Wynne Harlen, 2012).
Evaluation to students should then focus on individual improvement and mastery and not
normative standards and references. Torrance and Pryor (2001) explained that it was important to
discuss task and quality criteria and the most fundamental means to obtain the necessary
information about students’ performance was keen observation on the part of the teacher. Pryor
and Crossouard (2008) stressed the importance of discussions between teacher and student on the
steps to take after the assessment. Teachers then need to help students to take their next step
towards the goals, and show how the evidence of current learning is fed back into teaching and
learning.
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In order for formative assessment to work, feedback must be an essential aspect that
provides information to students on whether their work has met the pre-defined criteria of quality
(D.Royce Sadler, 1989). Feedback should be timely, regular and specific to the task (Natriello,
1987). Shute (2008) looked at formative feedback as part of formative assessment, and defined the
former as information communicated to the learner that is intended to improve his or her learning.
The necessary elements of formative feedback are it should be non-evaluative, supportive, timely
and specific. Feedback provides both educator and learner with information about the gap between
the actual level and the desired level of performance, and this information is used to close the gap
(Hughes, 2010; D.Royce Sadler, 1989; Wiliam, 2010). In other words, the one defining feature of
feedback is that information generated within the system must go back into the system and effect
change.
Despite the importance of feedback in learning, it has been found that some teachers are
more likely to not provide feedback or provide feedback only at the end of the learning process
rather than use feedback to inform their students of their learning during the process (Wylie &
Lyon, 2015). Research has highlighted three conditions for effective feedback. These are: (1)
knowledge of standards or the setting of clear goals, (2) the necessity to compare these standards
to one’s own work and current standard of performance either through self-assessment or the
teacher delivering high quality information to students about their learning, and (3) taking action
to close the gap between current and desired performance (P. Black & Wiliam, 2009; Nicol &
Macfarlane-Dick, 2006; D.Royce Sadler, 1989; Taras, 2002). For instance, the use of exemplars
and model answers has been found to be effective feedback in schools, while personal comments
from the teachers that were timely, provided clear explanations and referenced known criteria were
preferred by students (Li & De Luca, 2014). Feedback that were vague, too general, moved away
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from the criteria and without further explanation as to how to use the comments were deemed to
be not useful.
In conclusion, the criteria for effective formative assessment is as follows: assessments
must exemplify learning goals; assessment should be aligned to instructional practice; formative
assessment must support learning processes; assessment should produce distinct improvements in
teaching and learning (Shepard, 2005). Additionally, the information derived from assessment
must lead to the development of specific plans for improvement with the guidance of the teachers,
be subject to follow-through where students need to show evidence of progress, and be a key part
of such a continuous cycle of assessment and improvement (Konopasek et al., 2016).

2.8.3

Uses of Formative Assessment

Formative assessment is a planned process to the extent that the teacher deliberately and
constantly absorbs evidence of student performance and then uses this information in an effective
manner in teaching, that leads to higher levels of student motivation and engagement. Formative
assessment and feedback serve not only as useful tools for students to gauge their progress, they
also work well as a means of evaluation for teachers. Effective teachers are those who are able to
use formative assessment during instruction to identify specific problems students might have with
their work, provide feedback to students to help them rectify their errors, and use instructional
correctives in the classroom (Cauley & McMillan, 2010). Hattie (2005, p17) stated clearly that
“teachers need to move away from considering achievement data as saying something about the
student, and start considering achievement data as saying something about their teaching.” When
used effectively, assessment is a very powerful tool that provides evidence-based data on how well
the student is learning and applying what he or she has learnt in class. It is evident why schools
have been moving towards formative assessment, and in the case of a majority of Singapore
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schools, doing away with summative assessment for specific school levels such as primary one
and two altogether. Formative assessment, when implemented properly, provides a comprehensive
blueprint for teaching and learning for the teacher and student respectively, which works
exceedingly well in moving both teacher and student towards their common learning objectives.
One of the main uses of formative assessment is to identify the student’s strengths and
weaknesses in a specific field of study and to assist their teachers to plan subsequent instruction.
Formative assessment can also help students in carrying out self-regulated learning through selfevaluation and increased autonomy and responsibility on the part of the student (Cizek, 2010).
Data from formative assessment can also influence the planning of lessons when it is used
in relation to what pupils have learned and their level of mastery. Such data can also be used to
check learner attainment against curricula targets and to confirm the appropriateness of teaching
(Rea-Dickins & Gardner, 2000).
A major strength of formative assessment is that it can used be instantly to make
adjustments in the classroom to address a specific area where students are found to be lacking or
to adjust teaching strategies. Feedback is a critical part of formative assessment as it requires that
teachers have a clear notion of the performance criteria, appraise students on their current progress
and explain clearly to students how to improve in order to reach the required performance level.
In other words, formative assessments help in diagnosis, prediction, and evaluation of teacher and
student performance (Dunn & Mulvenon, 2009). With assessment-based evidence, feedback can
be provided to teachers, students, and stakeholders about the process of teaching and learning.
Formative evaluation is able to provide information to shape policies, which then has an effect on
future evaluation practices and learning and teaching in classrooms.
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2.8.4

Practices that Support Formative Assessment

Across the research, five key approaches that teachers can use that will support appropriate
formative assessment are highlighted: First, formative assessment is most effective when students
have a clear idea of what teachers expect of them. Stiggins (2005) noted that when students have
clear learning objectives and coupled with feedback from formative assessment, students are able
to understand what they are learning, set their own goals, and self-assess their performance.
Second, teachers can improve the clarity of student learning targets by providing good
examples of both weak and stellar work (Cauley & McMillan, 2010). Examples are powerful
because they enable students to have a clear picture and understanding of what they need to achieve
and the nature of the feedback they obtained. Furthermore, providing clear expectations enables
students to set realistic and attainable goals (Cauley & McMillan, 2010).
Third, effective feedback is that which focuses on developing skills and mastery, and
regards mistakes as learning opportunities. A teacher who is able to show students specific errors
that occur in their work and then show them how they can adjust their techniques in order to better
their performance will be able to lead students to understand how they can improve their
performance. When such continuous feedback about their progress is provided to students, it leads
them to develop positive expectations for themselves (Cauley & McMillan, 2010).
Fourth, formative assessment works best when the teacher avoids normative grading
practices and comments that makes comparisons among students but rather uses informative and
constructive comments (Cauley & McMillan, 2010). Fifth, feedback from formative assessment
should measure progress and improvement, and emphasize progress toward achieving learning
targets. This is the type of assessment that is based on specific and absolute standards rather than
compares one student with another (Cauley & McMillan, 2010). When providing feedback for
formative assessment tasks, teachers should also attribute results to student efforts and
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perseverance, that progress is something intrinsic and within the control of the student (Cauley &
McMillan, 2010).
Cizek (2010) further identified challenges teachers might face in implementing formative
assessment, which are in the areas of purpose, resources, preparation, validity, accommodations
and time. First, formative assessment’s primary purpose is to provide timely, specific, corrective
feedback and this has to be kept in mind for assessment to be formative; second, more time is
needed for the development, administration of formative assessment and for effective feedback
thereafter and this requires a commitment of resources; third, teachers need to be trained to carry
out formative assessment effectively and pre-service and in-service training for educators have to
bear this in mind as it is different from traditional summative assessments; fourth, formative
assessment evaluation may be at times subjective and the key is to ensure that interpretations or
inferences that are drawn from assessment information has to be valid and accurate; fifth,
formative assessment has to be accessible enough to accommodate different individuals and their
differing needs; and last but not least, reallocation of the teacher’s time might be necessary to
ensure that there is sufficient time to invest in designing high quality assessment, purposeful
integration of assessment into activities and the iterative use of formative assessment results to
inform instructional strategies. In addition, there are five factors that represent some major
contextual differences that may need to be taken into account in implementing formative
assessment as the needs of the students will differ according to these differences: classroom
environment; sociocultural differences; student ability; student achievement; and subject matter
(McMillan, 2010).
To help them counteract this, there are six internal resources that teachers can depend on
to implement formative assessment in the classroom: having the expertise and knowledge of what
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is to be learned; having a proper set of attitudes towards teaching as an activity and towards
learners; having the skill in devising activities and tests; having a deep knowledge or criteria and
standards appropriate to the assessment task; having evaluative skills or expertise because previous
judgements have been made on student efforts on similar tasks in the past; having the ability to
prepare constructive feedback statements for students (D.R. Sadler, 1998).

2.9

Summary of Research in Formative Assessment
Research on formative assessment typically centres around the formative assessment

process, its rationale, purpose and implementation in the classroom (Bell & Cowie, 2001; Boston,
2002; Ian Clark, 2011; I. Clark, 2012; Dixson & Worrell, 2016; Konopasek et al., 2016). For
instance, the “Teacher Conceptions of Assessment inventory” is a measure of teachers’ perceptions
of the main purposes of assessment and how they understand and use assessments (G. T. Brown,
Gebril, & Michaelides, 2019). Further research have also explored the impact, if any, of formative
assessment on students’ academic performance (Paul Black & Dylan Wiliam, 1998; Fuchs &
Fuchs, 1986; Ruiz-Primo & Furtak, 2006; Wininger, 2005) with the purpose of evaluating the
effectiveness of the formative assessment process on student achievement (Kingston & Nash,
2011). There have also been research that examine the provision of student feedback (J. Hattie &
Timperley, 2007; Li & De Luca, 2014; Shute, 2008), an essential component of formative
assessment. However, there is limited research on the use of formative assessment measurement
scales, as most of the studies have focused on assessment types, for example, computer-based
formative assessment, and use of student feedback (Kingston & Nash, 2011) or formative
assessment characteristics, such as whether it takes place before or after the instructional unit
(McMillan, Venable, & Varier, 2013).
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On the issue of formative assessment implementation and the cognitive processing teachers
need to undertake in order to use formative assessment effectively, there is limited research in the
field. Brookhart, Moss and Long (2008) explored the stages of teachers’ development in honing
their formative assessment skills from initial awareness of the characteristics of formative
assessment to being able to use formative assessment strategically in the classroom with students.
In his review of research in formative assessment, Black (2015) highlighted the lack of
“understanding of the complexity and slow pace of teacher change” (p. 163) in schools and that
research that investigated the responsiveness, confidence and subsequent behaviour of teachers
with respect to the implementation of formative assessment was needed. He further explained that
adopting formative assessment practices might be difficult for some teachers because it requires
them to change the way they behave in the classroom and the way they relate to their students, and
it involves the way teachers perceive their role as teachers and make decisions in the classroom.
This change and subsequent adoption of formative assessment practices can only come
about through positive cognitive processing in the minds of individuals (Gregoire, 2003). More
specifically, such cognitive processing is largely influenced by the individual’s emotions, beliefs,
values and level of confidence. Therefore, it is important to explore the role of self-efficacy beliefs
in teachers’ implementation of formative assessment in the classroom, for a better understanding
of cognition and behaviour, as well as contribute to the state of research in formative assessment
practice.
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2.10

Summary of Research Link Between Teachers’ Self-Efficacy Beliefs and

Formative Assessment
In summary, the entire process of formative assessment involves three aspects, namely the
criteria for success, the current level of performance, and the action required to close the gap.
Hence, substantial skills are required of a teacher in order to carry out formative assessment
successfully. Teachers must be able to explicate to students the exact measure of quality,
communicate to students their current level, and impart to student the evaluative skill necessary to
make the judgment (D.Royce Sadler, 1989). Feedback to students is a key factor of formative
assessment and it has to focus on learning to serve as a guide for students to close the gap between
where they are and where they need to be (Chappuis & Chappuis, 2007). With these many aspects
necessary for formative assessment, the cognitive processes involved are numerous. Gregoire
(2003) explained that through the cognitive processing of the proposed change, which in this case
is the widespread introduction of formative assessment in the classroom, an individual determines
if the change is positive or negative and responds accordingly, and the process is likely to be
mediated by the individual’s level of self-efficacy beliefs in formative assessment. It is thus
plausible to conclude that someone with a higher level of self-efficacy who has already gone
through the scenarios and processes cognitively would be able to perform much better than
someone of a low self-efficacy level. This also suggests that teachers with higher levels of selfefficacy beliefs in their teaching practices with regard to formative assessment are more likely to
carry out the processes well.
In conclusion, it is essential to determine the levels of self-efficacy of teachers in formative
assessment and attempt to understand what affects their willingness and ability to implement
formative assessment. Additionally, besides looking at the efficacy beliefs of formative assessment,
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this study will also investigate the sources of self-efficacy in teachers with regards to formative
assessment. Measurement issues have held back the development of this field and this study aims
to contribute through the development and validation of scales that measure self-efficacy beliefs
as well as their sources. There is also a need for clear descriptions of the forms of formative
assessment that are used in classrooms, as well as their key features (Kingston & Nash, 2011) in
relation to self-efficacy beliefs, as this goes hand-in-hand in the understanding of social cognitive
theory, the development of self-efficacy beliefs and the translation of cognitive thoughts into
action through implementation and behaviour in the classroom.
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CHAPTER 3
METHODOLOGY
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3

METHODOLOGY
This chapter outlines the research methodology for the study by giving a detailed

description of the research measures used in the study, participants and the research procedures
employed, as well as the types of analyses that were carried out.

3.1

Research Design
A two-stage methodological approach was used in this study. The first stage was for the

collection of information on formative assessment and sources of self-efficacy beliefs from a small
number of teachers, so that a better understanding of actual perceptions and practices could be
obtained. The second stage was for data collection from a larger number of teachers via a survey
questionnaire.
In the first stage, a series of short interviews was conducted with eight teachers with the
intention to gather sufficient inputs to inform the second stage of the study. The interviews were
conducted one-on-one over a period of two months from the end of 2014 to the beginning of 2015.
The responses to the interview questions served to inform the development of scale items to
measure teachers’ sources of self-efficacy in formative assessment, their levels of self-efficacy, as
well as formative assessment practices used in the classroom.
In the second stage, a survey questionnaire was administered to teachers who were selected
through convenience sampling to participate in the survey. The research design is shown in Figure
3.1.
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Figure 3.1: Research design
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Stage one interviews were designed to gather information on two separate topics, namely,
teachers’ formative assessment practices in the classroom and teacher’s sources of self-efficacy
beliefs in formative assessment. Questions that were used for the interviews were first adapted
from literature on formative assessment and include the work of Black and Wiliam (2009), Cizek
(2010), Sadler (1989) and Shute (2008), as well as that of Morris and Usher (2011) and Usher
(2009) on sources of self-efficacy beliefs.
For questions on formative assessment practices, a full checklist of such practices in the
classroom was first developed based on the literature, drawing from the research by Black and
Wiliam (2009), Cizek (2010), Sadler (1989), Natriello (1987), Cauley and McMillan (2010), and
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Torrance and Pryor (2001). Key practices from these studies were selected and used as references
for the interview questions.
From the practices that were selected, categorisation of these practices was carried out as
follows: first, similar practices were grouped together, for example, “activate students as owners
of their own learning” and “require students to take responsibility for their own learning” were
considered similar as both statements were about placing the onus of learning on the students.
Second, stages of the formative assessment process which were related and could be grouped
together as a significant practice were also placed together, for instance the three steps: “identify
the student’s current knowledge/skills and the necessary steps for reaching the desired goals”;
“sample information on student performance”; and “appraise student performance” were placed
together as they formed part of the evaluation process from setting the necessary steps to get from
the current performance level to the desired level of performance, testing the student on his/her
performance and then appraising that performance. From these assessment practices, interview
questions were crafted for the purpose of obtaining information from teachers regarding their
classroom practices. The checklist of formative assessment practices from literature and the
corresponding interview questions that were adapted from each practice is shown in Table 1.1 at
Annex A.
Two qualitative studies formed the basis of content for the interview questions regarding
sources of self-efficacy in formative assessment in this study. Usher (2009) conducted a series of
semi-structured interviews with middle school students, their parents and teachers on the students’
self-efficacy beliefs in mathematics. The study asked questions that included students’ perceptions
of their math ability, confidence, experiences, as well as their learning environment and their
interactions with their classmates, teachers and family members. More specifically, the questions
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investigated all four sources of self-efficacy by running through with the students their good and
bad experiences with mathematics (mastery experiences), vicarious experiences, social persuasion
and physiological states. In a separate study, Morris and Usher (2011) examined the sources of
self-efficacy beliefs of award-winning professors in institutes of higher learning. They constructed
the majority of their interview questions with the objective of obtaining information pertaining to
the four sources of self-efficacy beliefs: mastery experiences, vicarious experiences, social
persuasion and physiological states.
For the sources of self-efficacy in this study, the work of Morris and Usher (2011) and
Usher (2009) were used as references for formulating the interview questions. The questions from
both studies were adapted here to take into account the Singapore school context as well as the
formative assessment domain. The comparisons between the original interview questions as per
the research studies and the adapted interview questions for this study are shown in Table 1.2 at
Annex A. Each question has also been designed to examine one or more of the four hypothesised
sources – mastery experience, vicarious experience, social persuasion, and physiological arousal.
The hypothesised source of self-efficacy expectation that each interview question is designed to
address is listed in Table 1.3 at Annex A.
These two sets of questions were further discussed with two subject-matter experts and exschool teachers to obtain their inputs on the questions. Both have substantial years of experience
teaching in Singapore as well as the relevant knowledge and expertise in implementing formative
assessment in the classroom. The first subject-matter expert looked through the list of questions
on formative assessment practices while the second examined the questions on sources of selfefficacy beliefs.
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The feedback received from the experts resulted in modifications of the interview questions
to make them more relevant to the local school context, and to improve comprehension and the
ease of answering. The revised list of interview questions along with the construct they are
designed to address is shown in Table 1.4 at Annex A, for use in the interviews with teachers.
In addition, a checklist of formative assessment practices commonly used in the classroom
was developed. This checklist was prepared for use during the interviews to reach a common
understanding with the teachers so that both interviewer and interviewee have an appropriate
context in mind when discussing the formative assessment topic. The checklist was drawn from
literature, informal discussions with teacher friends, and then validated by the two subject-matter
experts. The checklist for the teachers is shown in Table 1.5 at Annex A.

3.2.2

Carrying Out Stage One Interviews

In this study, the main mode of data collection was achieved through a large-scale survey.
Prior to the survey, a stage-one interview phase was carried out where interviews were held with
a small group of eight teachers to determine their sources of self-efficacy beliefs as well as their
classroom practices in formative assessment. From their responses, a survey questionnaire was
constructed and then distributed to a sample of MOE school teachers. In it, teachers were required
to answer questions on their sources of self-efficacy beliefs in formative assessment, the levels of
their present self-efficacy beliefs in formative assessment, their formative assessment practices in
the classroom, and their demographics. The items in the survey were adapted from validated selfefficacy items from various quantitative studies and through formulation based on inputs from
interviews with in-service teachers and Bandura’s (2006) guide on how to develop self-efficacy
scales.
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For the first stage interview phase of this study, eight Secondary school teachers were
interviewed. Convenience sampling was used, whereby in-service teachers who were working on
a graduate programme and senior teachers attending training at the National Institute of Education
(NIE) were invited to participate in the interviews. Care was taken to ensure that the teachers were
from a mix of government, government-aided, autonomous and independent schools; had varied
number of years of teaching experience, and taught different subjects, to have a different
representation of teachers. Information on the participants’ background, including their main
teaching subject, years of teaching experience and type of school taught can be found in Table 3.1.
Table 3.1 Participants’ background
Participant
Number
1
2
3
4
5
6
7
8

Main teaching subject
Mathematics
Customer service

Years of teaching (at
point of interview)
15
16

Geography
Chemistry
English literature
Science
Mathematics
Science

4
29
17
11
7
6

Type of school
Government-aided
Specified educational
institution
Independent
Government-aided
Government
Government
Government-aided
Government

Procedure
Interviews were conducted in person with each participant. Participants’ confidentiality
was preserved through the use of a pseudonym and the interviews were conducted at locations
selected by the interviewees. After the teachers had signed consent documents, the interviews were
taped using an audio recorder. The recordings were transcribed and then coded and analysed.
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3.2.3

Analysis of Stage One Interviews

The interviews with the teacher interviewees were audiotaped and the recordings were
transcribed. Analyses of the interviews were then carried out. Codes were assigned to lines of text
using highlighted and comment balloons. Codes were not pre-identified but were developed
according to the context and text. The social cognitive model by Bandura (1997) was used as
reference for the interpretation of responses and for making inferences that supported the model,
though the coders were open to the possibility of other theoretical explanations and emergent
findings. To ensure internal validity in the analysis of the responses, two researchers were in charge
of carrying out the coding and analysis independently and subsequently counter-checked by each
other. Discussions were carried out to reach a common conclusion in cases where views differed
based on Bandura’s (1997) theoretical propositions. Once all the transcripts were coded, the codes
were then categorised under each of the four self-efficacy sources of ‘mastery experiences’,
‘vicarious experiences’, ‘social persuasions’ and ‘physiological states’, as well as ‘others’ for
codes that did not fit in any of the pre-conceived sources. The list of codes that were categorised
under each of the four sources of efficacy are described in the following paragraphs.
Firstly, mastery experiences in its different forms was brought up most frequently by the
interviewees as most of them attributed their self-efficacy in formative assessment to what can be
classified under this category of mastery experiences. In fact, all but two of the teachers who were
interviewed talked about the importance of some form of experience in their use of formative
assessment in the classroom. These included training in formative assessment (or the lack of
training), repeated use of the same assessment method in class, lack of perceived failure in using
formative assessment (in other words, continued mastery), and years of teaching experience. There
was no single form of experience which was the dominant contributor to self-efficacy beliefs. This
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is in line with studies which indicated that different forms of experience were all contributory
sources of self-efficacy (Bandura, 1997).
An example of mastery experience at play is evident in the words of participant #3:
“if I find that this works for this class, then I might try to use it for another class”
and from participant #8:
“we kind of get into maybe a routine so we roughly know what to do”.
Here, the word “routine” was used, which describes exactly the experience of using the
same assessment method over and over again, until it becomes a routine, and how that process of
it becoming a routine becomes an influence on the teacher’s confidence in using the assessment
tool. Schools also played a part in providing mastery experiences through in-service training and
professional development.
Secondly, teachers who were interviewed listed vicarious experiences as one of the sources
of self-efficacy. Most of them agreed on the benefits of these opportunities and explained how
they learned from them. Some of the teachers remarked that they gained confidence by having
been exposed to similar role models who were proficient in formative assessment. The
interviewees listed regular sharing sessions among teachers in the schools as good learning
opportunities and sources of self-efficacy beliefs in formative assessment. A few of the teachers
that were interviewed in this study also had opportunities to observe their fellow colleagues in
action. Fellow colleagues served as a very good point of reference. As described by participant #8:
“For me personally the best way to learn was to observe”.
As fellow teachers and colleagues are similar role models for each other, the support
obtained at the sessions and the learning done during the observations played a part in boosting
the confidence levels of teachers in pursuing or implementing things such as formative assessment
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in the classroom. Mentors or senior teachers in the schools were also a good source of self-efficacy
beliefs, especially for newer teachers. Again, these mentors were similar to the teachers in terms
of aspirations and qualifications, despite their longer teaching experience and therefore greater
proficiency in their use of formative assessment tools.
Thirdly, some of the interviewees talked about receiving verbal persuasion from others
around them. However, it did not turn out to be as important for them as only two suggested it as
a source of self-efficacy beliefs. In their situations, social persuasion came from two sources: (1)
feedback from colleagues served as a form of persuasion, both verbal feedback as well as
colleagues voluntarily adopting the tools that were used or proposed by the interviewees
themselves; and (2) feedback from their students was also a source of confidence for the teachers,
in the form of verbal feedback as well as based on students’ results or observations of students.
For instance, participant #2 said:
“There are people who will comment, or critique constructively, about the kinds of
assessment [we do]… we actually have students who give us verbal feedback.”
Last but not least, self-efficacy beliefs are also informed by emotional and physiological
states such as anxiety, stress, fatigue, and mood (A. Bandura, 1997). Increasing a person’s physical
and emotional well-being and reducing negative emotional states strengthens self-efficacy (Usher
& Pajares, 2009).
The teachers who were interviewed in this study all appeared positive physiologically and
even seemed to be able to convert any potential negativity into positive emotions. Even in cases
of failure, teachers were able to react positively to them.
For example, when asked whether there was any “particular instance where you tried to
do something, but it didn’t go very well or failed, as in it didn’t achieve the learning outcome that
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you wanted” and whether that “affect(ed) you personally, make you feel bad”, participant #2
responded that:
“No it doesn’t. because ultimately we are here to help the kids and if it is not appropriate
at this level yet, then we will try another level maybe later on.”
They attributed their positivity to their good relationships with the students which helped to ease
the anxiety and stress that a teacher might encounter in the classroom.
The teachers interviewed also made the point that perhaps younger or more inexperienced
teachers might be more fearful when trying out formative assessment tools, because of the
unknown factor of how students would react.
Participant #6 pointed out that:
“Because some of them, I think, they are quite resistant because they don’t know how the
students are going to react, they are so afraid.”
It appeared that good relationships with the students helped to ease the anxiety and stress
that a teacher might encounter in the classroom. It relieved the anxiety of being unable to handle
the students’ reactions when trying out something new in the area of formative assessment.
As explained by participant #6:
“I am good with the kids, my relationship. So actually when you have that relationship
with your kids you don’t have to worry because even when you make a mistake… they’ll forgive
you”.
Based on the analyses of responses from the interviews, mastery experiences in the areas
of classroom teaching experience, training (both formal and on-the-job), repeated use of formative
assessment and routine, were incorporated into the survey items as these were relevant to teachers.
For the construct of vicarious experiences, the notion of observing fellow teachers, learning from
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role models and mentors, as well as through sharing platforms were responses provided by the
interviewees and therefore included in the survey items. In the area of social persuasion, as the
interviewees mentioned two sources of feedback, from colleagues and students, both of these were
taken into account in crafting the items. Specifically, when it came to colleagues, respondents
pointed out that colleagues provided social persuasion through two means, either via verbal
feedback or via their voluntary adoption of the tools for use. Therefore, there were items with the
phrases “colleagues tell me…” as well as “colleagues… use my ideas…” and “colleagues adopt
formative assessment practices after I have tried them out successfully” to examine both ideas of
verbal feedback and adoption of tools for their own use.
For the construct of physiological arousal, the items were worded so that the negative
emotions are prominent, such as “I often feel stressed…”, “I am uncomfortable…”, “I am unable
to think clearly…”, “I am afraid…” and “I don’t like to…”. This is because it is easier to get
respondents to recall their anxieties and worries in the classroom rather than positive emotions
(Jaworski, 2018; Marano, 2016) as the topic of formative assessment, being part of daily work, is
unlikely to generate strong memorable positivity in teachers. The interviewees also talked about
how having good relationships with their students helped them to handle their anxieties and stress.
Hence, in the survey, an item on the negative aspect of the reaction of students when something
went wrong was included to take this into account.
Other sources of self-efficacy beliefs for formative assessment were mentioned in the
interviews besides the four sources postulated by Bandura (1997). Firstly, mutual support,
guidance and accountability from the community of teachers were a strong source of self-efficacy.
As explained by participant #2:
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“The role of my colleagues is actually to support what we do, to also do as a check, to
check that we are going in the right direction, and of course accountability”.
Secondly, in line with this idea of community support, the collective spirit of the teachers
also led to confidence-building for teachers. For instance, when asked about any role model or
colleague who was an influence, participant #6 replied that:
“There’s no one particular person, but I would think that it’s more collective in that
sense”.
Thirdly, it was mentioned in the interviews with the teachers that the confidence level of
an individual was associated with the competence and ability of that individual. More specifically,
an individual who had the required skills and ability, who was more competent, and able to
motivate himself/herself, was perceived to have a higher level of self-efficacy.
Participant #3 explained this when describing confidence levels of teachers:
“…because I see my more experienced teachers, they really have like, if this doesn’t
work, then they have another thing. But for me, I am still relatively (new), probably about four,
five years of experience, so I still find that I have to constantly adapt, or go online to find ways to
(explain), for example like very abstract things, I have to find new ways to make models or things
like that.”
and participant #2 suggested that:
“the ability of the teacher to capture the attention of the students so lesson delivery tools
are very important. The teacher himself has to be very motivated to keep trying to use tools that
best help the student to learn”.
while participant #6 proposed that teachers build up their skills in order to gain confidence:
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“I think it should be a must that they try it during their practicum itself in the schools that
they are going to. Because practicum is the time when you actually have a lot of time to build
your resources and then try it out. So in a way it would be good (to increase confidence).”
Last but not least, self-efficacy beliefs were boosted by the good relationships that the
teachers enjoyed with their students. When relations were good, teachers were more willing to try
new things and less afraid to fail.
As explained by participant #6:
“when you have that relationship with your kids you don’t have to worry because even
when you make a mistake… they’ll forgive you. Sometimes when you get stuck a bit, they will
also help, the kids will come and help you.”
Therefore, the teacher interviews highlighted the abovementioned other sources of efficacy
beliefs and these were in the areas of school support, competence of teachers, and collective
efficacy of teachers in the school.

3.2.4

Process of Scale Construction

The process of scale construction is the main objective of this study. A set of criteria
proposed by Robinson, Shaver and Wrightsman (1991) was used in the crafting and presentation
of the scales. These are item construction criteria, response set criteria and psychometric criteria.
Firstly, item construction criteria were taken into account by examining the wording of the items
and the relevance of their contents to the variables to be measured. Secondly, tried-and-tested items
from research were adopted or modified to suit the Singapore context and these items were
randomised where possible in the survey questionnaire to eliminate the possibility of response sets
due to conditions such as social desirability. Respondents were also reassured that the survey was
anonymous and only aggregate data would be reported in the findings. Finally, whenever possible,
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data on reliability and validity were also taken into account when adopting or modifying scale
items from their respective studies in order to meet the psychometric criteria.
In addition, Bandura’s guide on how to develop self-efficacy scales (2006) was consulted.
There are a few key things that were mentioned in the guide. First, as self-efficacy is concerned
with perceived capability, scale items should be phrased in terms of “can do” rather than “will do”
so that respondents are asked for their judgement of their own capability rather than their intention.
Second, self-efficacy scales must be tailored to a specific activity domain and assess the various
ways in which efficacy beliefs operate within the selected domain. In other words, the scale items
on efficacy should be linked to factors that “determine the quality of functioning in the domain of
interest” (Albert Bandura, 2006, p. 311). Third, the scale should include items that represent
gradations of the levels of difficulty in carrying out a successful performance or challenges that
make it difficult to perform the task successfully. Without the inclusion of higher levels and
challenges, the activity will be easy to accomplish and everyone will be highly efficacious. The
addition of challenges at increasing levels checks if the individual is able to complete the task in
the face of dissuading conditions and is a much better gauge of self-efficacy beliefs.

3.2.5

Questionnaire Construction

The process of developing survey scales was carried out with the findings and analysis
from the interviews with the teachers as well as past research to produce a survey questionnaire
that can adequately address teachers’ self-efficacy beliefs in formative assessment. For sources of
self-efficacy, items were adapted entirely from the following research that had previously been
done with students on their self-efficacy in mathematics (Usher & Pajares, 2008, 2009), selfefficacy in social situations (Anderson & Betz, 2001) as well as work on teaching self-efficacy
(Tschannen-Moran & Woolfolk-Hoy, 2007). Other possible sources of self-efficacy were taken
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into account and items created for them after the interviews with the eight school teachers. One of
these possible sources was identified as collective efficacy where an individual’s self-belief is
boosted by the group that he/she belonged to. Phrases inferring this occurred on numerous
occasions in the interviews as a form of collective support and community spirit. As such, items
on collective efficacy were adapted from two research studies (R. D. Goddard, Hoy, & Hoy, 2000;
Tschannen-Moran & Barr, 2004) based on the inputs obtained from the interviews for this part of
the questionnaire.
For items on formative assessment practices and the teachers’ levels of self-efficacy beliefs
in carrying out the practices, the items were mainly adapted from the work of Black and Wiliam
(2009) in the following categories: inform students of criteria for success; carry out formative
assessment tasks; provide feedback to students; encourage peer learning; and set goals with
students. References were also made to other research in the areas of teaching self-efficacy and
how items on self-efficacy beliefs were phrased in those studies in order to adapt them for use in
the Singapore context and the formative assessment domain (Erdem & Demirel, 2007; Fives &
Buehl, 2010; R. M. Klassen et al., 2009; Nie, Lau, & Liau, 2012; Tschannen-Moran & WoolfolkHoy, 2001). In all these studies, validation was carried out and therefore the items selected for
adaptation were confirmed to be statistically valid and reliable. In addition, in line with Bandura’s
guide on developing scales (2006), items were phrased in terms of “can do” and the items
represented gradations of the levels of difficulty in each of the five categories in the process of
formative assessment. For instance, in the category of “inform students of criteria for success”, the
items ranged from easier tasks such as “I explain the learning objectives of the subject to my
students” and “I tell my students my expectations for them for the subject” to more difficult tasks
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such as “I share with my students the assessment rubrics” and “I show examples of good work to
my class”.
Taking the above considerations of existing literature and past research, as well as
interview responses into account, an initial draft of the survey questionnaire was developed to
measure the constructs of formative assessment practices; level of self-efficacy beliefs in carrying
out the formative assessment practices; the sources of self-efficacy beliefs; and the perceptions of
teachers with regard to prevailing formative assessment practices.

3.2.6

Items on Teacher Demographics

Questions regarding the demographic characteristics of the teachers were also included in
both the stage one interviews and the stage two survey questionnaire. For the stage one interviews,
the demographic items included questions on years of teaching experience as well as school level
and school type. These two items provided an indication of the backgrounds of the teachers who
were interviewed and correspondingly, their responses would be analysed in the context of their
backgrounds. For the survey questionnaire, demographic questions that were included were the
ones on teachers’ years of teaching experience, level of training in assessment, academic
qualifications, age group, willingness to take on something new, and subjects taught. These were
included so that analyses to investigate invariance of the measurement scale between groups and
inferential statistics to examine differences between groups could be carried out.

3.2.7

Face Validation of Questionnaire

The survey questionnaire was then further discussed with five subject-matter experts to
obtain their inputs on the items. Of the five, two were former teachers, each with more than 20
years of experience in teaching in Singapore and have the relevant knowledge and expertise in
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implementing formative assessment in the classroom. The other three were academics who were
well versed in psychometrics and scale construction.
The feedback received from the experts resulted in modifications of the items to make them
more relevant to the local school context, to improve comprehension and the ease of answering,
and to ensure the items are psychometrically sound. The revised and final survey questionnaire
along with the constructs they were designed to address is shown at Annex B. In the questionnaire,
section A measures the formative assessment practices of the teachers; section B measures their
level of self-efficacy beliefs in carrying out the same list of formative assessment practices; section
C measures the sources of self-efficacy beliefs; section D measures the perceptions of the teachers
with regard to prevailing formative assessment notions brought up in the interviews with the eight
teachers and section E has the demographic questions. For the actual survey itself, the items for
each section of the questionnaire were randomly arranged so that there would be less respondent
bias as they would not be answering questions of the same nature one sub-section after another.
Hence, the items arranged by the sources of self-efficacy beliefs are at Annex C for further clarity.

3.3

Survey Sample
This study examined assessment in primary schools, secondary schools and junior colleges

in Singapore for two reasons. Firstly, formative assessment is prevalent in Singapore schools today
as the emphasis shifts from summative to formative means. In primary schools, this might take the
form of show-and-tell sessions or class quizzes while in secondary schools and junior colleges,
project work is often carried out. Secondly, there will be more consistency across primary and
secondary schools as well as junior colleges for curricula and pedagogy because MOE remains the
governing body in Singapore overseeing schools at these levels. Including institutes of higher
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learning in this study was avoided as it might magnify the assessment differences as subjects
become more varied and these institutions are given full autonomy in their curricula.
For the survey phase of this study, convenience sampling was used, whereby principals
who previously had contact with the researchers were invited to nominate their teachers for the
survey. In addition, in-service teachers who were attending classes at NIE were also invited to
participate. A total of 11 schools were invited to participate in the study, and from these schools,
a total of 282 teachers responded. From NIE, a total of 77 in-service teachers participated in the
survey. Overall, a total of 359 teachers responded to the survey. All participants were either given
an online survey questionnaire through an email link or given the hardcopy form of the
questionnaire. Participation in the survey was entirely voluntary and respondents were given the
option of opting out at any time.
Data cleaning was then carried out on the full set of responses received. There were some
incomplete responses and these were removed entirely from the sample if more than 50 per cent
of the survey was not done. If the respondent completed more than half of the survey, it was
included as part of the sample for analysis. Therefore, at the end of data cleaning, a total of 344
responses were included in the sample for analysis.

3.4

Research Analyses
For the main survey that was carried out, the research questions to be answered are fourfold

and reiterated here:
• In what way are teachers’ self-efficacy beliefs in formative assessment associated with their
sources of self-efficacy beliefs, use of formative assessment practices in the classroom and
perceptions of formative assessment?
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• What are the sources of self-efficacy in formative assessment for teachers?
• What is the relative importance of mastery experience, social persuasion, social modelling and
physiological responses in predicting teacher self-efficacy in formative assessment?
•

In what ways are teachers’ years of experience, level of training in assessment, academic
qualifications, age, school type and school level associated with their levels of self-efficacy
beliefs in formative assessment?
For the approach to analysis, exploratory factor analysis using SPSS version 24 and

confirmatory factor analysis using AMOS Graphics were conducted to determine and to validate,
respectively, the factor structure of the measurement scales for sources of self-efficacy, level of
self-efficacy beliefs, and formative assessment practices. Thereafter, descriptive and inferential
statistics were run to determine the respondent profile, the relationships between the constructs,
and to address the research questions listed above.
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CHAPTER 4
RESULTS: PART I
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4

RESULTS: PART I
This chapter and the next describe the data analyses that were carried out and the findings

of this study. It is composed of two parts. In the first part, a discussion of the demographic
characteristics is presented, along with the reliability figures and validation of the measurement
scales through exploratory and confirmatory factor analyses. The second part involves analyses
that go towards answering the research questions through inferential statistics. SPSS Statistics
version 24 and AMOS computer packages were used in the data analysis of this study.

4.1

Survey Sample
In this study, sampling was intended to be done purposively, with the selection of the

survey sample based on the profile of schools in Singapore with regard to their school level and
school type. However, there are many studies currently carried out in Singapore schools and
researchers are competing for teachers’ time. Invitations to schools to participate in the survey
based on purposive sampling were turned down. Most of the schools explained that their teachers
were unable to participate because of their workload. Therefore, convenience sampling was used
in this study. In-service teachers who attended courses at NIE were approached to participate.
Teachers from eleven schools were also approached, based on personal contacts, and through their
principals, to take part in the survey. A total of 359 responses were collected. After removing
responses that were less than three-quarters complete, a total of 344 responses were recorded for
analysis. According to Cohen (1992), a sample size of 393 and smaller is sufficient to measure a
small population effect size at α = 0.05 and it drops to 322 and smaller for ANOVA of three and
more groups, while for a medium population effect size, a sample size of 177 and less is sufficient
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at α = 0.05. Therefore, the sample size of 344 is adequate and sufficient for this study for medium
to large effect sizes and for ANOVA of three and more groups for small effect sizes.

4.2

Demographic Profile of Respondents
A preliminary analysis was carried out to ascertain the demographic characteristics of the

sample as well as to assess the scale reliabilities. In addition, both exploratory and confirmatory
factor analyses were carried out to establish the validity of the scales used.
Descriptive statistics were run on the sample. Table 4.1 shows the demographic profile of
the sample according to gender, age, years of teaching experience, highest academic qualification,
the type of school the respondents taught in and the school level that they taught. The sample
comprised of more females (74%) than males (26%), with more teachers aged between 31 and 40
(45%). Their years of teaching experience were spread out, with the majority of them having taught
for between three and 15 years. The national proportions for gender are indicated in brackets next
to the sample proportions. The figures showed that the sample is similar to the national population
(Ministry of Education, 2019).
Table 4.1 Descriptive Statistics of the Sample
Demographic Variables
Gender
Age Group

Years of teaching experience

Male
Female
30 and below
31 to 40
41 to 50
51 to 60
61 and above
2 years and below
3 to 5 years
6 to 10 years
11 to 15 years
16 to 20 years
21 to 25 years
More than 25 years
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Sample (n = 344)
25.7% (28.5%)
74.3% (71.5%)
19.3%
44.6%
25.7%
8.6%
1.8%
5.8%
14.7%
30.1%
21.8%
10.4%
8.0%
9.2%
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Highest academic qualification

School type

School level

Formal training in assessment

Diploma and below
Bachelor degree
Post-graduate diploma
Masters
Others
Government
Government-aided
Autonomous or Independent
Specialised school
Primary
Secondary
Junior College
Mixed level
Yes
No

12.3%
32.8%
33.7%
19.9%
1.2%
81.3%
11.7%
2.5%
3.7%
44.3%
51.7%
2.5%
0.9%
63.2%
36.8%

4.3
Validation of Sources of Self-Efficacy Beliefs, Level of Self-Efficacy Beliefs
and Formative Assessment Practices Scales
4.3.1

Sources of Self-Efficacy Beliefs Scales

The scales used to measure the sources of self-efficacy beliefs (SEB) in the survey
questionnaire were adapted from various sources. Specifically, the item pool for the scales was
drawn from various empirical studies and existing measures of self-efficacy in a social setting and
student self-efficacy in mathematics (Anderson & Betz, 2001; Tschannen-Moran & WoolfolkHoy, 2007; Usher & Pajares, 2008, 2009). A total of 51 items for the four sub-scales of the sources
were initially selected and revised through inputs from eight teachers teaching a wide range of
subjects to suit the domain of formative assessment in local schools. The feedback provided from
these teachers helped to ensure that the items were applicable for the Singapore context. Eventually,
a total of 27 items were used in the questionnaire to measure the sources of self-efficacy beliefs.
A seven-point Likert scale where one (1) represented ‘Strongly Disagree’ and seven (7)
represented ‘Strongly Agree’ was used for all the items. As this was a new scale, there was a need
to examine the factorial structure of the SEB scale.
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Exploratory and Confirmatory Factor Analyses: Factorial Structure of SEB Scale
Exploratory Factor Analysis (EFA) and Confirmatory Factor Analysis (CFA) were
conducted to evaluate the factorial structure of the SEB scale. The benefit of using EFA followed
by CFA is that EFA can be used to identify items that have cross-loadings or loaded erroneously
onto other factors while CFA can be used to test the model-data fit and further cross-validate the
factorial structure (Worthington & Whittaker, 2006). For sample size requirements in the use of
factor analyses, there have been various rules-of-thumb and observations such as (i) having a
sample size of at least 100 or 200 (Boomsma, 1982, 1985); (ii) up to 10 observations per estimated
parameter (Bentler & Chour, 1987); (iii) at least 10 cases per variable (Nunnally, 1978), and (iv)
in more recent years, it has been found that sample size requirements varied from model to model,
but in general, the minimum sample size increased with the number of factors and decreased with
the number of indicators per factor (Wolf, Harrington, Clark, & Miller, 2013). This study meets
the requirements of criteria (i), (ii) and (iii), therefore EFA and CFA were carried out on the sample.
EFA was conducted on the items for the sources of self-efficacy beliefs. Barlett’s (Bartlett,
1950) test of sphericity and Kaiser-Meyer-Olkin (KMO) measure of sampling adequacy (Kaiser
& Rice, 1974) were used to assess factorability of the correlation matrices. Bartlett's test of
sphericity should be significant (p<.05) for factor analysis to be suitable, as it means a rejection of
the hypothesis of independence and that the matrix is appropriate for analysis (Dziuban & Shirkey,
1974). The KMO measure ranges from 0 to 1, with 0.50 and above considered suitable for factor
analysis (Williams, Onsman, & Brown, 2010). Results from the Bartlett’s test of sphericity showed
that EFA could be performed: χ2 (351) = 4471.71, p < .01. The KMO result was .918, which further
supported performing EFA. For performing the EFA, principal components method was used to
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extract the factors, and an oblique (Promax) rotation was used as the factors had correlations
ranging from 0.35 to 0.55. Oblique rotation was used as correlations were all above 0.32 which
means that there was 10 per cent or more overlap in variance among factors, which was sufficient
to carry out oblique rotation (J. D. Brown, 2009; Tabachnick & Fidell, 2007).
To determine the items to select and retain in the EFA, three recommendations were adopted:
(i) the items to be retained had factor loadings of more than .40; (ii) the items to be retained had
little or no cross-loading on other factors; and (iii) the items to be retained were conceptually
consistent with other items on the same factor (Comrey, 1988; Costello & Osborne, 2005; Floyd
& Widaman, 1995; Worthington & Whittaker, 2006). The minimum number of factors for this
study was four, as per Bandura’s theoretical framework, and the EFA was carried out based on
four factors. There were originally a total of 27 items, out of which there were eight items for
mastery experiences, six items for vicarious experiences, seven items for social persuasion, and
six items for psychological arousal. After EFA was carried out, and items were either retained or
discarded based on the criteria described above, there were a total of 18 items, of which five were
for mastery experiences, four were for vicarious experiences, four were for social persuasion and
five for psychological arousal. These 18 items were retained for further validation using CFA. The
four factors of the SEB scale accounted for 62.5 per cent of the total variance. The communalities
obtained for the four-factor SEB ranged from .41 to .75. Table 4.2 presents the EFA factor loadings
of the finalised 18 items of the four-factor SEB scale.
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Table 4.2 EFA Factor Loadings for four-factor SEB Scale
Factor
Mastery
experiences

Vicarious
experiences

Social
persuasion

Psychological
arousal

Item
I repeatedly use formative assessments that worked well for me
previously
I do better with a formative assessment after I have tried it out at
least once
I know what I am doing when it comes to carrying out formative
assessment
I learn from experience which formative assessment helps to
improve my students’ performance
I have previously used a good formative assessment with my
students
I learn formative assessment from my mentor

EFA
.94

I mostly learn new formative assessments by observing my
colleagues using them
I learn formative assessment from my fellow teachers who are
good at it
I learn formative assessment through professional sharing
platforms in school
My colleagues ask me for help in formative assessments because
they think I am good at it
My colleagues adopt formative assessment practices after I have
tried them out successfully
My colleagues sometimes use my ideas to implement formative
assessment
My colleagues often tell me that I am good at using formative
assessment
I am afraid that the formative assessments I use will not give me
the outcomes I want
I am afraid of my students reacting negatively if my formative
assessments do not turn out well
I often feel stressed when I have to carry out formative
assessments
I am unable to think clearly when something goes wrong with
formative assessment in the classroom
I am uncomfortable with carrying out formative assessment

.82

.74
.72
.67
.54
.85

.70
.65
.91
.83
.79
.75
.81
.80
.78
.65
.62

Next, CFA was conducted to confirm the factorial structure of the SEB scale. The four factors
were allowed to correlate freely and error terms were left uncorrelated. Model fit was assessed by
the following indices: Chi-square, χ2; degrees of freedom, df, Tucker-Lewis index, TLI;

117

ATTENTION: The Singapore Copyright Act applies to the use of this document. Library and Information Services Centre, National Institute of Education.

comparative fit index, CFI; root mean square error of approximation, RMSEA. The recommended
guidelines for acceptable model fit indices for a sample size more than 250 are as follow: χ2/df <
3; TLI > 0.90; CFI > 0.90; RMSEA < 0.08 and SRMR < 0.08 (Hu & Bentler, 1999). The result
indicated that the model-data fit was acceptable (fit indices are presented at Table 4.3) and the
factor loadings from CFA are presented at Table 4.4.
Table 4.3 Fit Indices of the SEB Scale
Fit Index
χ2
df
p
χ2/df
TLI
CFI
RMSEA
SRMR

SEB Scale
277.513
129
.000
2.151
.926
.938
.060
.052

Table 4.4 CFA Factor Loadings of the SEB Scale
Item
I know what I am doing when it comes to
carrying out formative assessment

ME
.828

I have previously used a good formative
assessment with my students

.710

I do better with formative assessment after I
have tried it out at least once

.712

I learn from experience which formative
assessment helps to improve my students’
performance

.713

I repeatedly use formative assessments that
worked well for me previously

.670

VE

I learn formative assessment from my fellow
teachers who are good at it

.785

I learn formative assessment from my mentor

.620
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I learn formative assessment through
professional sharing platforms in school

.574

I mostly learn new formative assessments by
observing my colleagues using them

.730

My colleagues often tell me that I am good at
using formative assessment

.774

My colleagues ask me for help in formative
assessments because they think I am good at it

.791

My colleagues sometimes use my ideas to
implement formative assessment

.804

My colleagues adopt formative assessment
practices after I have tried them out
successfully

.753

I often feel stressed when I have to carry out
formative assessments

.800

I am uncomfortable with carrying out
formative assessment

.544

I am unable to think clearly when something
goes wrong with formative assessment in the
classroom

.499

I am afraid that the formative assessments I
use will not give me the outcomes I want

.665

I am afraid of my students reacting negatively
if my formative assessments do not turn out
well

.716

The internal consistency reliabilities (Cronbach’s alpha coefficients) of the four factors were
computed, and they ranged from .77 to .86 (see Table 4.5), which were higher than the
recommended level of .70 (Nunnally, 1978).
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Table 4.5 Cronbach Alpha Coefficients
Factor
Mastery experiences
Vicarious experiences
Social persuasion
Psychological arousal
Overall

Cronbach Alpha
.85
.77
.86
.78
.75

Other sources of self-efficacy beliefs
EFA was also conducted on the items meant to identify other sources of self-efficacy beliefs.
Results from the Bartlett’s test of sphericity showed that EFA could be performed: χ2 (15) =
1011.14, p < .01. The KMO result was .866, which further supported performing EFA. For
performing the EFA, principal components method was used to extract the factors, and an oblique
(Promax) rotation was used as the factors had correlations ranging from 0.38 to 0.69.
EFA was carried out based on two factors, as the items were originally intended to measure
school support as well as teachers’ collective efficacy. There were originally a total of six items,
three for school support and three for teachers’ collective efficacy. After EFA was carried out, all
six items were retained. Further validation using CFA was carried out. The two factors accounted
for 75.78 per cent of the total variance. The communalities obtained for the two-factor other
sources scale ranged from .61 to .82. Table 4.6 presents the EFA factor loadings of the finalised
six items of the two-factor other sources scale.
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Table 4.6 EFA Factor Loadings for two-factor Other Sources Scale
Factor
School support

Collective
efficacy

Item
My school supports me in using formative assessment

EFA
.97

My school provides resources to help me in formative assessment
My school ensures all teachers are confident in using formative
assessments
Teachers in my school are all able to carry out formative
assessments
Teachers in my school are well prepared to carry out formative
assessments in the classroom
Teachers in my school are confident in carrying out formative
assessments

.79
.66
.99
.82
.79

Next, CFA was conducted to confirm the factorial structure of the other sources scale. The
two factors were allowed to correlate freely and error terms were left uncorrelated. The result
indicated that the model-data fit was acceptable (fit indices are presented at Table 4.7) and the
factor loadings according to CFA are presented at Table 4.8.

Table 4.7 Fit Indices of the Other Sources Scale
Fit Index
χ2
df
p
χ 2/df
TLI
CFI
RMSEA
SRMR

Other Sources Scale
17.614
8
.024
2.202
.982
.990
.061
.026
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Table 4.8 CFA Factor Loadings of the Other Sources Scale
Item
My school provides resources to help me
in formative assessment

School Support
.800

My school supports me in using formative
assessment

.734

My school ensures all teachers are
confident in using formative assessments

.700

Collective Efficacy

Teachers in my school are all able to carry
out formative assessments

.770

Teachers in my school are confident in
carrying out formative assessments

.859

Teachers in my school are well prepared to
carry out formative assessments in the
classroom

.890

The internal consistency reliabilities (Cronbach’s alpha coefficients) of the two factors,
school support and collective efficacy, were computed at .78 and .88 respectively (see Table 4.9),
which were higher than the recommended level of .70 (Nunnally, 1978).
Table 4.9 Cronbach Alpha Coefficients
Factor
School support
Collective efficacy
Overall

Cronbach Alpha
.78
.88
.88

Six sources of self-efficacy belief scale
The two other sources of self-efficacy beliefs were included with the original four sources to
determine the factorial structure using CFA. The six factors were allowed to correlate freely and
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error terms were left uncorrelated. The result indicated that the model-data fit was acceptable (fit
indices are presented at Table 4.10) and the factor loadings from CFA are presented at Table 4.11.
Table 4.10 Fit Indices of the SEB and Other Sources Scale
Fit Index
χ2
df
p
χ 2/df
TLI
CFI
RMSEA
SRMR

SEB Scale
495.877
237
.000
2.092
.921
.932
.058
.049

Table 4.11 CFA Factor Loadings of the SEB and Other Sources Scale
Item
I know what I am doing when it comes to
carrying out formative assessment

ME
.839

I have previously used a good formative
assessment with my students

.702

I do better with formative assessment
after I have tried it out at least once

.708

I learn from experience which formative
assessment helps to improve my
students’ performance

.707

I repeatedly use formative assessments
that worked well for me previously

.672

VE

I learn formative assessment from my
fellow teachers who are good at it

.763

I learn formative assessment from my
mentor

.627

I learn formative assessment through
professional sharing platforms in school

.612

I mostly learn new formative assessments
by observing my colleagues using them

.720
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My colleagues often tell me that I am
good at using formative assessment

.768

My colleagues ask me for help in
formative assessments because they think
I am good at it

.791

My colleagues sometimes use my ideas
to implement formative assessment

.807

My colleagues adopt formative
assessment practices after I have tried
them out successfully

.755

I often feel stressed when I have to carry
out formative assessments

.799

I am uncomfortable with carrying out
formative assessment

.541

I am unable to think clearly when
something goes wrong with formative
assessment in the classroom

.498

I am afraid that the formative
assessments I use will not give me the
outcomes I want

.666

I am afraid of my students reacting
negatively if my formative assessments
do not turn out well

.719

My school provides resources to help me
in formative assessment

.783

My school supports me in using
formative assessment

.751

My school ensures all teachers are
confident in using formative assessments

.700

Teachers in my school are all able to
carry out formative assessments

.770
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Teachers in my school are confident in
carrying out formative assessments

.856

Teachers in my school are well prepared
to carry out formative assessments in the
classroom

.894

The overall scale reliability (Cronbach’s alpha coefficient) of the six factors was computed,
and it was .85, which was higher than the recommended level of .70 (Nunnally, 1978).

4.3.2 Level of Self-Efficacy Beliefs Scales
The scale used to measure teachers’ level of self-efficacy beliefs in formative assessment
(SEFA) in the survey questionnaire was adapted from various sources. Specifically, the item pool
for the scales was developed from various research on formative assessment based on the steps
and processes involved (P. Black & Wiliam, 2009; Paul Black & Wiliam, 2012; Cizek, 2010;
Hughes, 2010; Natriello, 1987; Torrance & Pryor, 2001). Bandura’s (2006) guide to constructing
self-efficacy beliefs scales was also consulted and the items crafted accordingly. A total of 27
items for the five sub-scales were initially selected and revised based on responses from interviews
done with eight teachers. The feedback given by these teachers helped to ensure that the items
were applicable for the Singapore context. Eventually, a total of 22 items were used in the
questionnaire to measure the teachers’ level of self-efficacy beliefs. A seven-point Likert scale
where one represented ‘Strongly Disagree’ and seven represented ‘Strongly Agree’ was used for
all the items. As this was a new scale, there was a need to examine the factorial structure of the
SEFA scale.
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Exploratory and Confirmatory Factor Analyses: Factorial Structure of SEFA Scale
EFA and CFA were conducted to determine the factorial structure of the scale that was used
to measure the level of self-efficacy that teachers had in formative assessment. Results from
Bartlett’s test of sphericity showed that EFA could be performed: χ2 (231) = 6949.15, p < .01. The
KMO result was .940, which further supported performing EFA. In carrying out EFA, principal
components method was used to extract the factors, and an oblique (Promax) rotation was used as
the factors had correlations ranging from 0.34 to 0.68.
To determine the items to select and retain in the EFA, the same three recommendations
mentioned in the previous section were adopted. When this scale was developed, it was done so
based on the formative assessment process outlined by Black and Wiliam (2009). They proposed
a five-step process of: (1) inform students of criteria for success; (2) carry out formative assessment
tasks; (3) provide feedback to students; (4) encourage peer learning; and (5) set goals with students.
For the SEFA scale, there were originally a total of 22 items, three for each part of the five-step
process, with the exception of “carry out formative assessment tasks” which had nine items, and
“encourage peer learning” which had four items. Results from EFA suggested that the number of
factors in the scale should be six rather than five. Hence, EFA was performed on both the fivefactor structure and the six-factor structure. Through a series of EFA to select and retain factors,
the six-factor structure showed the best interpretability based on prior theory and factor loadings.
Specifically, it was found that the sub-scale for “carry out formative assessment tasks” was split
into two factors, and the items fell into simpler tasks vis-à-vis more complex tasks. For instance,
“use formative assessment to assess my students’ understanding” can be considered to be the basic
use of formative assessment and should be carried out by all teachers; while “give differentiated
assignments to students in the same class according to their abilities” is more challenging and
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requires more time and effort from the teacher in order to be able to produce differentiated
assignments for students based on their learning needs. This splitting of levels of complexity
matches with Bandura’s (2006) guide on how to construct self-efficacy scales where he proposed
that gradations of complexity in a task should be developed in order to tease out nuances in levels
of self-efficacy beliefs. Overall, only one item was removed, which was “encourage my students
to learn from one another” from the step of “encourage peer learning”. Therefore, there were a
total of 21 items, three for each step of the process, with the exception of “carry out formative
assessment tasks” which had five items, and “carry out more difficult formative assessment tasks”
which had four items. The six-factor structure, comprising 21 items, was retained for further
validation using CFA. The six factors of the SEFA scale accounted for 81.99 per cent of the total
variance. The communalities obtained for the six-factor SEFA ranged from .70 to .91. Table 4.12
presents the EFA factor loadings of the finalised 21 items of the six-factor SEFA scale.
Table 4.12 EFA Factor Loadings for six-factor SEFA Scale
Item [How confident are you that you can do the following as of
now?]
Self-efficacy to tell my students my expectations for them for the subject
inform
explain the learning objectives of the subject to my students
students of
criteria for
show examples of good work to my class
success
Self-efficacy to use formative assessment to assess my students’ understanding
carry out
use formative assessment to check my students’ learning
formative
use formative assessment to monitor my students’ progress
assessment
use my students’ results from formative assessment to inform my
tasks
teaching
modify my teaching according to my students’ needs
Self-efficacy to give differentiated assignments to students in the same class
carry out more according to their abilities
difficult
use the most appropriate formative assessment for different
formative
learning objectives
assessment
use the most appropriate formative assessment to gather the most
tasks
information about my students
Factor
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EFA
.96
.91
.81
.89
.89
.88
.63
.49
.88
.88
.81
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get my students to do reflection on their work
Self-efficacy to give individual feedback to students when they make serious
provide
errors
feedback to
give individual feedback to students when I need to explain a
students
concept to them personally
give my students feedback to improve their performance
Self-efficacy to get my students to do peer marking
encourage peer get my students to give each other feedback on their work
learning
get my students to work in groups during lessons
Self-efficacy to ensure my students take ownership of their own learning
set goals with
get my students to set goals for themselves
students
work with my students to help them attain their goals

.71
1.05
.94
.82
1.05
.58
.55
.73
.75
.66

Next, CFA was conducted to confirm the factorial structure of the SEFA scale. The six
factors were allowed to correlate freely and error terms were left uncorrelated. The result indicated
that the model-data fit was acceptable (fit indices are presented at Table 4.13) and the factor
loadings from CFA are presented at Table 4.14.

Table 4.13 Fit Indices of the SEFA Scale
Fit Index
χ2
df
p
χ 2/df
TLI
CFI
RMSEA
SRMR

SEFA Scale
619.231
174
.000
3.559
.909
.932
.089
.057
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Table 4.14 CFA Factor Loadings of the SEFA Scale

Item [How confident are
you that you can do the
following as of now?]

explain the learning
objectives of the subject to
my students

Self-Efficacy to:
Inform Carry
Carry
Provide Encourage
Set
students out
out
feedback
peer
goals
of
FA
more
to
learning
with
criteria tasks difficult
students
students
for
FA tasks
success
.906

tell my students my
expectations for them for
the subject

.895

show examples of good
work to my class
tell my students my
expectations for them for
the subject

.770

use formative assessment
to assess my students’
understanding

.933

use formative assessment
to monitor my students’
progress

.944

use formative assessment
to check my students’
learning

.946

use my students’ results
from formative assessment
to inform my teaching

.820

modify my teaching
according to my students’
needs

.766

give differentiated
assignments to students in

.664
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the same class according
to their abilities
get my students to do
reflection on their work

.728

use the most appropriate
formative assessment for
different learning
objectives

.946

use the most appropriate
formative assessment to
gather the most
information about my
students

.926

give my students feedback
to improve their
performance

.915

give individual feedback
to students when they
make serious errors

.914

give individual feedback
to students when I need to
explain a concept to them
personally

.907

get my students to work in
groups during lessons

.830

get my students to give
each other feedback on
their work

.879

get my students to do peer
marking

.686

get my students to set
goals for themselves

.866

work with my students to
help them attain their goals

.891
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ensure my students take
ownership of their own
learning

.740

The internal consistency reliabilities (Cronbach’s alpha coefficients) of the six factors were
computed, and they ranged from .83 to .95 (see Table 4.15), which were higher than the
recommended level of .70 (Nunnally, 1978).
Table 4.15 Cronbach Alpha Coefficients
Factor
Self-efficacy to inform students of criteria for success
Self-efficacy to carry out formative assessment tasks
Self-efficacy to carry out more difficult formative
assessment tasks
Self-efficacy to provide feedback to students
Self-efficacy to encourage peer learning
Self-efficacy to set goals with students
Overall

Cronbach Alpha
.89
.95
.88
.94
.83
.86
.96

4.3.3 Formative assessment practices scale
The scale used to measure teachers’ formative assessment (FA) practices in the classroom in
the survey questionnaire was adapted from the sources as those used for teachers’ level of selfefficacy beliefs in formative assessment (P. Black & Wiliam, 2009; Paul Black & Wiliam, 2012;
Cizek, 2010; Hughes, 2010; Natriello, 1987; Torrance & Pryor, 2001). More specifically, the items
are similar as the formative assessment process remains the same regardless of whether they are
measuring the formative assessment practices or the level of self-efficacy beliefs regarding the
practices. It is the root of the statements that differ with respondents being asked to rate the items
on formative assessment practices based on “their teaching in the classroom in the past six months”,
and the items on level of self-efficacy beliefs based on “how confident they are that they can do
them as of now”. A total of 30 items for the five sub-scales were initially selected and revised
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based on responses from interviews done with eight current teachers. The feedback given by these
teachers helped to ensure that the items were applicable for the Singapore context. Eventually, a
total of 18 items were used in the questionnaire to measure the teachers’ formative assessment
practices. A seven-point Likert scale where one represented ‘Strongly Disagree’ and seven
represented ‘Strongly Agree’ was used for all the items. As this was a new scale, there was a need
to examine the factorial structure of the FA scale.

Exploratory and Confirmatory Factor Analyses: Factorial Structure of FA Scale
EFA and CFA were conducted to evaluate the factorial structure of the scale that measured
formative assessment practices of the teachers. The items in this scale measured the types of
assessment practices carried out by the teachers. Results from the Bartlett’s test of sphericity
showed that EFA could be performed: χ2 (78) = 1717.74, p < .01. The KMO result was .833, which
further supported performing EFA. In performing EFA, principal components method was used to
extract the factors, and an oblique (Promax) rotation was used as the factors had correlations
ranging from 0.20 to 0.64.
To determine the items to select and retain in the EFA, the same three recommendations
mentioned in the previous two sections were adopted. The formative assessment practices in this
scale are based on the formative assessment process outlined by Black and Wiliam (2009), which
comprises the following five steps: (1) inform students of criteria for success; (2) carry out
formative assessment tasks; (3) provide feedback to students; (4) encourage peer learning; and (5)
set goals with students. As the FA scale was developed essentially to identify the classroom
practices of the teachers via the five steps, the minimum number of factors for this study was five,
as per the process laid out by Black and Wiliam (2009).
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For this FA scale, there were originally a total of 18 items, comprising three items for “inform
students of criteria for success”, “provide feedback to students” and “set goals with students”; four
items for “encourage peer learning” and five items for “carry out formative assessment tasks”.
After EFA was carried out and items were either retained or discarded based on the criteria
described above, there were a total of 13 items remaining, of which two were for the steps of
“inform students of criteria for success” and “provide feedback to students”; and three for the other
three steps. These 13 items were retained for further validation using CFA. The five factors of the
FA scale accounted for 74.62% of the total variance. The communalities obtained for the fivefactor FA ranged from .52 to .86. Table 4.16 presents the EFA factor loadings of the finalised 13
items of the five-factor FA scale.
Table 4.16 EFA Factor Loadings for five-factor FA Scale
Factor
Inform
students of
criteria for
success
Carry out
formative
assessment
tasks
Provide
feedback to
students
Encourage
peer learning
Set goals with
students

Item
I explain the learning objectives of the subject to my students

EFA
.93

I tell my students my expectations for them for the subject

.81

I use formative assessment to assess my students’ understanding
I use formative assessment to monitor my students’ progress
I modify my teaching according to my students’ needs

.94
.92
.51

I give individual feedback to students when they make serious
errors
I give individual feedback to students when I need to explain a
concept to them personally
I get my students to work in groups during lessons
I get my students to do peer marking
I get my students to give each other feedback on their work
I get my students to set goals for themselves
I ensure my students take ownership of their own learning
I work with my students to help them attain their goals

.94
.79
.78
.85
.82
.90
.83
.71

Next, CFA was conducted to confirm the factorial structure of the FA scale. The five factors
were allowed to correlate freely and error terms were left uncorrelated. The result indicated that
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the model-data fit was acceptable (fit indices are presented at Table 4.17) and the factor loadings
from CFA are presented at Table 4.18.
Table 4.17 Fit Indices of the FA Scale
Fit Index
FA Scale
2
χ
163.825
df
55
p
.000
χ 2/df
2.979
TLI
.895
CFI
.937
RMSEA
.078
SRMR
.057
Note: Recommended guidelines for model fit indices (e.g. put in references): χ 2/df < 3; TLI >
0.90; CFI > 0.90; RMSEA < 0.08.

Table 4.18 CFA Factor Loadings of the FA Scale
Item

I explain the learning
objectives of the
subject to my students
I tell my students my
expectations for them
for the subject

Inform
students of
criteria for
success
.770

Carry out
formative
assessment
tasks

.832

I use formative
assessment to assess
my students’
understanding

.871

I use formative
assessment to monitor
my students’ progress

.854

I modify my teaching
according to my
students’ needs

.591
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I give individual
feedback to students
when they make
serious errors

.635

I give individual
feedback to students
when I need to explain
a concept to them
personally

.824

I get my students to
work in groups during
lessons

.730

I get my students to
give each other
feedback on their work

.828

I get my students to do
peer marking

.661

I get my students to set
goals for themselves

.746

I work with my
students to help them
attain their goals

.835

I ensure my students
take ownership of their
own learning

.686

The internal consistency reliabilities (Cronbach’s alpha coefficients) of the five factors were
computed, and they ranged from .68 to .80 (see Table 4.19), which were mostly higher than the
recommended level of .70 (Nunnally, 1978), with only “provide feedback to students” going
slightly below at .68. However, Cronbach alpha has to be interpreted with the number of items in
mind (Cortina, 1993; Nunnally, 1978). When the number of test items is reduced, the value of
Cronbach alpha is also reduced accordingly (Cortina, 1993; Graham, 2006; Tavakol & Dennick,
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2011). Therefore, with only 2 items in the subs-scale, a slightly lower Cronbach alpha of .68 is
expected in this case.
Table 4.19 Cronbach Alpha Coefficients
Factor
Inform students of criteria for success
Carry out formative assessment tasks
Provide feedback to students
Encourage peer learning
Set goals with students
Overall

Cronbach Alpha
.78
.80
.68
.77
.79
.86

4.3.4 Summary of Findings
In summary, validation of the sources of self-efficacy beliefs, level of self-efficacy beliefs
and formative assessment practices scales was carried out. The sources of self-efficacy beliefs
scale was validated as a four-factor scale with a total of 18 items, of which five were for mastery
experiences, four were for vicarious experiences, four were for social persuasion and five for
psychological arousal. There was acceptable model fit and good reliability.
The level of self-efficacy beliefs scale was validated as a six-factor scale with a total of 21
items, three for each part of the process, except for “carry out formative assessment tasks” which
had five items, and “carry out more difficult formative assessment tasks” which had four items.
The scale had acceptable model fit and good reliability.
For the formative assessment practices scale, a total of 13 items were validated in a fivefactor scale, of which two items were for the steps of “inform students of criteria for success” and
“provide feedback to students”; and three items for the other three steps of “carry out formative
assessment tasks”, “encourage peer learning”, and “set goals with students”. The scale had
acceptable model fit and good reliability.
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CHAPTER 5
RESULTS: PART II
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5

RESULTS: PART II
Following validation of the scales, multiple linear regression and structural equation

modelling were carried out to examine the effect of each of the sources of self-efficacy beliefs on
teachers’ level of self-efficacy beliefs. Inferential statistics were then run on the level of selfefficacy beliefs, sources of self-efficacy beliefs, and formative assessment practices to examine
and compare differences in mean ratings across different groups based on demographic sub-groups.
In particular, the One-Way Analysis of Variance (ANOVA) and the Independent Samples T-Test
were used. The demographic variables used in the analysis were age groups, years of teaching
experience, level of academic qualifications, whether the teachers attended formal training in
formative assessment, their school types and school levels.

5.1
RQ1: In What Way Are Teachers’ Self-Efficacy Beliefs in Formative
Assessment Associated with Their Sources of Self-Efficacy Beliefs, Use of Formative
Assessment Practices in the Classroom and Perceptions of Formative Assessment?

5.1.1 Correlations
Correlation analysis was carried out to find out the significant correlational relationship
between the different constructs in order to address the research question of the associations
between them.

Self-efficacy beliefs vs sources of self-efficacy beliefs
The linear relationship between the level of self-efficacy beliefs and the sources of selfefficacy beliefs was examined to see if there was any correlation between them. It is expected that
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there should be a positive linear relationship between the sources of self-efficacy such as mastery
experience, vicarious experience and social persuasion with self-efficacy beliefs, and a negative
linear relationship between physiological arousal and self-efficacy beliefs. Table 5.1 shows the
correlation results.
Table 5.1 Correlations between level of self-efficacy beliefs and its sources

Level of self-efficacy beliefs
Self-efficacy to inform students of
criteria for success

Mastery
experiences
.457**

Sources of self-efficacy beliefs
Vicarious
Social
experiences
persuasion
.113*
.209**

Physiological
arousal
-.276**

Self-efficacy to carry out
formative assessment tasks

.626**

.220**

.418**

-.307**

Self-efficacy to carry out more
difficult formative assessment
tasks

.510**

.274**

.571**

-.260**

Self-efficacy to provide feedback
to students

.563**

.208**

.301**

-.260**

Self-efficacy to encourage peer
learning

.516**

.209**

.426**

-.269**

Self-efficacy to set goals with
students

.528**

.237**

.360**

-.206**

*significant at p < .05; **significant at p < .01.

Mastery experiences had the highest correlations with level of self-efficacy beliefs
(Pearson correlations all > .450) which indicates the influence of these past experiences as a critical
source of efficacy beliefs. Social persuasion is also highly correlated with carrying out formative
assessment tasks, for both basic and advanced tasks (Pearson correlations all > .410). Vicarious
experiences is not as highly correlated (Pearson correlations between .113 and .274). Physiological
arousal is negatively correlated with the level of self-efficacy beliefs (Pearson correlations between
-.206 and -.307).
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Self-efficacy beliefs vs formative assessment practices
The linear relationship between the level of self-efficacy beliefs and formative assessment
practices carried out in the classroom was examined to see if there was any correlation between
them. It is expected that there should be a positive linear relationship between self-efficacy beliefs,
and actual practices in the classroom. Table 5.2 shows the correlation results.
Table 5.2 Correlations between level of self-efficacy beliefs and formative assessment practices

Level of self-efficacy
beliefs
Self-efficacy to inform
students of criteria for
success

Inform
students of
criteria for
success
.504**

Formative assessment practices
Carry out
Provide
Encourage
formative
feedback to
peer
assessment
students
learning
tasks
.399**
.358**
.193**

Set goals
with
students
.381**

Self-efficacy to carry out
formative assessment
tasks

.393**

.549**

.335*

.243**

.400**

Self-efficacy to carry out
more difficult formative
assessment tasks

.410**

.408**

.327**

.399**

.485**

Self-efficacy to provide
feedback to students

.465**

.464**

.523**

.303**

.470**

Self-efficacy to
encourage peer learning

.356**

.343**

.263**

.586**

.450**

Self-efficacy to set goals
with students

.436**

.408**

.328**

.401**

.671**

**significant at p < .01.

Overall, self-efficacy beliefs are correlated to actual practices in the classroom.
Correlations are highest when the efficacy for carrying out the practice matches with the practice
(Pearson correlations all > .500). However, self-efficacy beliefs for other assessment tasks also
contribute to different aspects of formative assessment practices as seen in the table above.
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Self-efficacy beliefs vs perceptions of formative assessment
The linear relationship between the level of self-efficacy beliefs and respondents’
perceptions of formative assessment practices was examined to see if there was any correlation
between them. For perceptions that are worded negatively, it is expected that there should be a
negative linear relationship between self-efficacy beliefs, and perceptions of formative assessment.
Table 5.3 shows the correlation results.
Table 5.3 Correlations between level of self-efficacy beliefs and perceptions of formative
assessment
Level of self-efficacy beliefs
SelfSelfSelfefficacy to efficacy to efficacy to
carry out
provide
encourage
more diff
feedback
peer
FA tasks
to students
learning

Selfefficacy to
inform
students of
criteria for
success
-.001

Selfefficacy to
carry out
FA tasks

-.034

.019

.058

.055

.011

I feel that
formative
assessment is not
practical.

-.226**

-.212**

-.020

-.210**

-.101

-.096

It is difficult to
carry out personal
one-on-one
feedback with
students.

-.111*

-.172**

-.161**

-.198**

-.079

-.126*

Parents’ mindsets
need to be
changed for
formative
assessment to
work.

.013

.003

.002

-.009

.009

-.008

Perceptions of
formative
assessment
It is time
consuming to
carry out
formative
assessment in the
classroom.
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It is a lot of work
to prepare for
formative
assessment.

.013

-.047

-.043

-.049

.014

-.028

I don’t use
formative
assessment tools
as it is too much
work to prepare
for it.

-.260**

-.388**

-.252**

-.338**

-.241**

-.269**

I feel that
formative
assessment takes
up too much time.

-.098

-.183**

-.131*

-.117*

-.046

-.097

I will not try out
formative
assessment tools
that are too timeconsuming.

-.105

-.150**

-.209**

-.158**

-.105

-.126*

*significant at p < .05; **significant at p < .01.

Overall, teachers’ level of self-efficacy beliefs is correlated to their perceptions of
formative assessment and whether or not they feel compelled to use formative assessment or try
them out. Correlations are highest and negative between self-efficacy beliefs and “I don’t use
formative assessment tools as it is too much work to prepare for it” (Pearson correlations all > .240).
There are also significant negative correlations between self-efficacy beliefs and the statements “I
feel that formative assessment is not practical”; “It is difficult to carry out personal one-on-one
feedback with students”, and “I will not try out formative assessment tools that are too timeconsuming”. This indicates that an individual with higher levels of self-efficacy beliefs will be
more likely to have positive perceptions of formative assessment and the reverse is also true.
However, there is little or no correlation between level of self-efficacy beliefs and statements such
as “it is time consuming to carry out formative assessment in the classroom”; “parents’ mindsets
need to be changed for formative assessment to work”; “it is a lot of work to prepare for formative
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assessment”; and “I feel that formative assessment takes up too much time”. More specifically, the
amount of time needed for formative assessment and its preparation and their opinions on parents’
mindsets are not reflective of teachers’ self-efficacy beliefs.

Perceptions of formative assessment practices vs formative assessment practices
The linear relationship between respondents’ perceptions of formative assessment
practices and their actual formative assessment practices in the classroom was examined to see if
there was any correlation between them. As the perceptions are worded negatively, it is expected
that there should be a negative linear relationship between perceptions of formative assessment
and actual practices. Table 5.4 shows the correlation results.
Table 5.4 Correlations between perceptions of formative assessment and formative assessment
practices

Perceptions of
formative assessment
It is time consuming to
carry out formative
assessment in the
classroom.

Inform
students of
criteria for
success

Formative assessment practices
Carry out
Provide
Encourage
formative
feedback to
peer
assessment
students
learning
tasks

Set goals
with
students

.056

-.018

.093

.124*

.057

-.175**

-.215**

-.247**

.050

-.047

It is difficult to carry out
personal one-on-one
feedback with students.

-.018

-.092

-.178**

-.033

-.140*

Parents’ mindsets need to
be changed for formative
assessment to work.

-.010

-.006

.054

.081

.048

It is a lot of work to prepare
for formative assessment.

.087

.070

-.052

.100

.017

I feel that formative
assessment is not practical.
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I don’t use formative
assessment tools as it is too
much work to prepare for it.
I feel that formative
assessment takes up too
much time.
I will not try out formative
assessment tools that are too
time-consuming.

-.233**

-.265**

-.279**

-.133*

-.140*

-.064

-.092

-.116*

.025

-.026

-.181**

-.188**

-.201**

-.132*

-.134*

*significant at p < .05; **significant at p < .01.

Overall, there are some correlations between perceptions of formative assessment and
actual formative assessment practices in the classroom. Correlations are significant and negative
between formative assessment practices and “I don’t use formative assessment tools as it is too
much work to prepare for it” (Pearson correlations all > .130) and “I will not try out formative
assessment tools that are too time-consuming” (Pearson correlations all > .130). Therefore, it
means that teachers who feel that formative assessment takes up too much time are less likely to
carry out said practices in the classroom. There are also significant negative correlations between
some of the formative assessment practices and the statements “I feel that formative assessment is
not practical” and “It is difficult to carry out personal one-on-one feedback with students”. More
specifically, those who believe that it is difficult to carry out personal one-on-one feedback are
significantly less likely to carry out the practice of providing feedback to students (Pearson
correlation = -.178). However, there is little or no correlation between formative assessment
practices and statements such as “it is time consuming to carry out formative assessment in the
classroom”; “parents’ mindsets need to be changed for formative assessment to work”; “it is a lot
of work to prepare for formative assessment”; and “I feel that formative assessment takes up too
much time”. More specifically, the amount of time needed for formative assessment and its
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preparation and their opinions on parents’ mindsets are not reflective of their actual classroom
practices.
5.1.2 Summary of Findings
Mastery experiences had the highest correlations with level of self-efficacy beliefs, social
persuasion is also highly correlated with carrying out formative assessment tasks, for both basic
and advanced tasks while physiological arousal is negatively correlated with the level of selfefficacy beliefs. Self-efficacy beliefs are also correlated to actual practices in the classroom.
Correlations are highest when the efficacy for carrying out the practice matches with the practice.
It was found that teachers’ level of self-efficacy beliefs is correlated to their perceptions of
formative assessment and whether or not they feel compelled to use formative assessment or try
them out. There are also significant and negative correlations between perceptions of formative
assessment and actual formative assessment practices in the classroom for the items “I don’t use
formative assessment tools as it is too much work to prepare for it” and “I will not try out formative
assessment tools that are too time-consuming”.

5.2
RQ2 and RQ3: What are the Sources of Self-Efficacy Beliefs in Formative
Assessment for Teachers and what is Their Relative Importance in Predicting
Teacher Self-Efficacy in Formative Assessment?

5.2.1 Regression
To test the contribution of the sources of self-efficacy beliefs to the level of self-efficacy
beliefs and their relative importance, multiple linear regression was carried out with the level of
self-efficacy beliefs as the dependent variables and the sources as the independent variables. The
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six sources model of mastery experiences, vicarious experiences, social persuasion, physiological
arousal, school support and collective efficacy was run using regression. The independent
variables were entered simultaneously as there is no differentiation or hierarchy among them and
simultaneous regression is useful when the overall goal is explanation of the dependent variable,
and the effect of each independent variable and their relative importance can be determined (Keith,
2006). The different dimensions of levels of self-efficacy beliefs were run separately to determine
if the different aspects were influenced by different sources. The regression analysis summaries
are presented in the following sections.

Self-efficacy to inform students of criteria for success
Multiple regression analysis was carried out to examine the relationship between the six
sources of self-efficacy beliefs and the teachers’ level of self-efficacy belief to inform students of
the criteria for success. Table 5.5 shows the analysis results. The multiple regression model with
six sources of self-efficacy beliefs as predictors produced R2 = .236, F(6, 316) = 16.300, p < .001.
As can be seen in Table 5.5, mastery experiences had significant positive regression weight,
indicating that teachers with mastery experiences were expected to have higher levels of selfefficacy beliefs to inform students of the criteria for success in class, after controlling for the other
five variables in the model. Physiological arousal had a significant negative regression weight,
indicating that after accounting for the other five variables in the model, teachers with lower
physiological arousal were expected to have higher levels of self-efficacy to inform students of the
criteria for success. The other four sources, vicarious experiences, social persuasion, school
support and collective efficacy, did not contribute to the multiple regression model.
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Table 5.5 Regression analysis summary for sources of self-efficacy beliefs predicting level of
self-efficacy to inform students of criteria for success
Variable
Mastery experiences
Vicarious experiences
Social persuasion
Physiological arousal
School support
Collective efficacy

B
.555
-.038
-.060
-.084
-.012
-.022

SE B
.077
.058
.054
.037
.068
.053

β
.503
-.047
-.073
-.122
-.015
-.030

t
7.174
-.660
-1.116
-2.262
-.178
-.427

p
.000*
.510
.265
.024*
.859
.670

*Significant at .05 level

Self-efficacy to carry out formative assessment tasks
Multiple regression analysis was then carried out to examine the relationship between the
six sources of self-efficacy beliefs and the teachers’ level of self-efficacy belief to carry out
formative assessment tasks. Table 5.6 shows the analysis results. The multiple regression model
with six sources of self-efficacy beliefs as predictors produced R2 = .420, F(6, 317) = 38.262, p
< .001. As can be seen in Table 5.6, mastery experiences had significant positive regression weight,
indicating that teachers with mastery experiences were expected to have higher levels of selfefficacy beliefs to carry out formative assessment tasks, after controlling for the other variables of
vicarious experiences, social persuasion and physiological arousal in the model. Physiological
arousal had a significant negative regression weight, indicating that after accounting for the other
five variables in the model, teachers with lower physiological arousal were expected to have higher
levels of self-efficacy to carry out formative assessment tasks. Collective efficacy had a significant
positive regression weight, indicating that teachers were expected to have higher levels of selfefficacy beliefs to carry out formative assessment tasks if all the teachers in their schools also had
high levels of self-efficacy beliefs in this area. The other three sources, vicarious experiences,
social persuasion, and school support, did not contribute to the multiple regression model.
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Table 5.6 Regression analysis summary for sources of self-efficacy beliefs predicting level of
self-efficacy to carry out formative assessment tasks
Variable
Mastery experiences
Vicarious experiences
Social persuasion
Physiological arousal
School support
Collective efficacy

B
.661
-.105
.055
-.076
-.031
.122

SE B
.072
.054
.050
.035
.063
.049

β
.563
-.122
.063
-.103
-.036
.153

t
9.216
-1.950
1.103
-2.199
-.500
2.504

p
.000*
.052
.271
.029*
.618
.013*

*Significant at .05 level

Self-efficacy to carry out more difficult formative assessment tasks
Next, multiple regression analysis was similarly carried out to examine the relationship
between the six sources of self-efficacy beliefs and the teachers’ level of self-efficacy belief to
carry out more difficult formative assessment tasks. Table 5.7 shows the analysis results. The
multiple regression model with six sources of self-efficacy beliefs as predictors produced R2 = .393,
F(6, 317) = 34.228, p < .001. As can be seen in Table 5.7, both mastery experiences and social
persuasion had significant positive regression weights. This indicated firstly, that teachers with
mastery experiences were expected to have higher levels of self-efficacy beliefs to carry out more
difficult formative assessment tasks, after controlling for the other variables in the model. Secondly,
it indicated that social persuasion also positively influenced teachers’ self-efficacy beliefs in the
more difficult tasks, after controlling for the other variables in the model. This could mean that
words of encouragement were more important as the level of difficulty of tasks to be performed
increased. Physiological arousal had a significant negative regression weight, indicating that after
accounting for the other variables in the model, teachers with lower physiological arousal were
expected to have higher levels of self-efficacy to carry out more difficult formative assessment
tasks. Collective efficacy had a significant positive regression weight, indicating that teachers were
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expected to have higher levels of self-efficacy to carry out more difficult formative assessment
tasks if all the teachers in the school were collectively higher in self-efficacy beliefs. The other
two sources of vicarious experiences and school support did not contribute to the multiple
regression model.
Table 5.7 Regression analysis summary for sources of self-efficacy beliefs predicting level of
self-efficacy to carry out more difficult formative assessment tasks
Variable
Mastery experiences
Vicarious experiences
Social persuasion
Physiological arousal
School support
Collective efficacy

B
.289
-.058
.421
-.108
-.023
.147

SE B
.089
.067
.062
.043
.078
.061

β
.203
-.056
.396
-.120
-.022
.152

t
3.253
-.876
6.822
-2.513
-.297
2.430

p
.001*
.382
.000*
.012*
.766
.016*

*Significant at .05 level

Self-efficacy to provide feedback to students
Multiple regression analysis was carried out to examine the relationship between the six
sources of self-efficacy beliefs and the teachers’ level of self-efficacy belief to provide feedback
to students. Table 5.8 shows the analysis results. The multiple regression model with six sources
of self-efficacy beliefs as predictors produced R2 = .327, F(6, 317) = 25.642, p < .001. As can be
seen in Table 5.8, mastery experiences had significant positive regression weight, indicating that
teachers with mastery experiences were expected to have higher levels of self-efficacy beliefs to
provide feedback to students, after controlling for the other variables in the model. The other five
sources, vicarious experiences, social persuasion, physiological arousal, school support and
collective efficacy, did not contribute to the multiple regression model.
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Table 5.8 Regression analysis summary for sources of self-efficacy beliefs predicting level of
self-efficacy to provide feedback to students
Variable
Mastery experiences
Vicarious experiences
Social persuasion
Physiological arousal
School support
Collective efficacy

B
.710
-.048
-.059
-.054
.060
-.010

SE B
.082
.062
.057
.040
.072
.056

β
.568
-.052
-.063
-.068
.065
-.011

t
8.632
-.773
-1.029
-1.354
.840
-.174

p
.000*
.440
.304
.177
.402
.862

*Significant at .05 level

Self-efficacy to encourage peer learning
Multiple regression analysis was similarly carried out to examine the relationship between
the six sources of self-efficacy beliefs and the teachers’ level of self-efficacy belief to encourage
peer learning. Table 5.9 shows the analysis results. The multiple regression model with six sources
of self-efficacy beliefs as predictors produced R2 = .300, F(6, 317) = 22.665, p < .001. As can be
seen in Table 5.9, both mastery experiences and social persuasion had significant positive
regression weights. This indicated firstly, that teachers with mastery experiences were expected to
have higher levels of self-efficacy beliefs to encourage peer learning, after controlling for the other
variables in the model. Secondly, it indicated that social persuasion also positively influenced
teachers’ self-efficacy beliefs to encourage peer learning, after controlling for the other variables
in the model. This could mean that words of encouragement were important in a classroom practice
such as getting students to engage in peer learning. Physiological arousal had a significant negative
regression weight, indicating that after accounting for the other variables in the model, teachers
with lower physiological arousal were expected to have higher levels of self-efficacy to encourage
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peer learning. The other three sources of vicarious experiences, school support and collective
efficacy did not contribute to the multiple regression model.
Table 5.9 Regression analysis summary for sources of self-efficacy beliefs predicting level of
self-efficacy to encourage peer learning
Variable
Mastery experiences
Vicarious experiences
Social persuasion
Physiological arousal
School support
Collective efficacy

B
.518
-.032
.201
-.090
.025
-.032

SE B
.092
.069
.064
.044
.080
.063

β
.377
-.032
.196
-.104
.024
-.034

t
5.626
-.464
3.150
-2.027
.309
-.514

p
.000*
.643
.002*
.043*
.757
.608

*Significant at .05 level

Self-efficacy to set goals with students
Finally, multiple regression analysis was carried out to examine the relationship between
the six sources of self-efficacy beliefs and the teachers’ level of self-efficacy belief to set goals
with students. Table 5.10 shows the analysis results. The multiple regression model with six
sources of self-efficacy beliefs as predictors produced R2 = .284, F(6, 317) = 20.960, p < .001. As
can be seen in Table 5.10, mastery experiences had significant positive regression weight,
indicating that teachers with mastery experiences were expected to have higher levels of selfefficacy beliefs to set goals with students, after controlling for the other variables in the model.
The other five sources, vicarious experiences, social persuasion, physiological arousal, school
support and collective efficacy, did not contribute to the multiple regression model.
Table 5.10 Regression analysis summary for sources of self-efficacy beliefs predicting level of
self-efficacy to provide feedback to students
Variable
Mastery experiences
Vicarious experiences
Social persuasion
Physiological arousal
School support

B
.636
-.025
.059
-.030
-.007

SE B
.092
.069
.063
.044
.080
151

β
.471
-.026
-.059
-.036
-.007

t
6.947
-.370
.936
-.685
-.087

p
.000*
.711
.350
.494
.931
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Collective efficacy

.052

.062

.057

.836

.404

*Significant at .05 level

5.2.2 Structural Equation Modelling
Path analysis in the form of structural equation modelling (SEM) was carried out to test
the framework of sources of self-efficacy beliefs associated with self-efficacy beliefs in formative
assessment which in turn affects formative assessment practices in the classroom. SEM was carried
out in addition to multiple regression because SEM allows all variables of the study to be
simultaneously analysed compared to multiple regression which performs analyses separately. The
statistical software used to conduct the moderated path analysis in this study were SPSS and
AMOS.
Path analysis was carried out for the six sources of self-efficacy beliefs of mastery
experiences, vicarious experiences, social persuasion, physiological arousal, school support and
collective efficacy against the outcome variable of level of self-efficacy beliefs, with sources as
the independent variables and the level of self-efficacy beliefs as the dependent variable, where
the different dimensions of levels of self-efficacy beliefs were combined to form one latent variable.
The path relations and coefficients among the variables are shown in Figure 5.1 below.
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Figure 5.1 Path analysis results for the relations between sources of self-efficacy beliefs and
level of self-efficacy beliefs
(note: standardised regression weights are presented.)

Mastery experiences

.848***
Vicarious experiences

-.087
Social persuasion

.002

.572
Level of S.E. Beliefs

-.020
Physiological arousal

School support

-.162
.102

Collective efficacy

The path analysis results showed that mastery experiences had a standardised regression
weight of .848 and was the significant factor positively influencing the level of self-efficacy beliefs,
with the model R2 = .572. Collective efficacy showed a slight positive regression weight of .102
which was not significant. School support showed a slight negative regression weight of .162
which was also not significant. The other three sources, vicarious experiences, social persuasion
and physiological arousal had very small regression weights which were all not significant.
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5.2.3 Summary of Findings
Multiple regression was carried out, with the level of self-efficacy beliefs for each step of
the formative assessment process as the dependent variables and the sources of self-efficacy beliefs
as the independent variables. For self-efficacy to inform students of criteria for success, and selfefficacy to carry out formative assessment tasks, mastery experiences had a significant positive
regression weight while physiological arousal had a significant negative regression weight. For
self-efficacy to carry out more difficult formative assessment tasks, and self-efficacy to encourage
peer learning, mastery experiences and social persuasion had significant positive regression
weights while physiological arousal had a significant negative regression weight. For the other two
dependent variables, self-efficacy to provide feedback to students and self-efficacy to set goals
with students, mastery experiences had significant positive regression weights.
The results from path analysis showed that mastery experiences was the significant factor
that was positively associated with the level of self-efficacy beliefs, while contributions from the
other three sources of vicarious experiences, social persuasion and physiological arousal were not
significant.
From the findings, mastery experiences emerged as a significant source of self-efficacy
beliefs for each of the six steps of the formative assessment process. Mastery experiences was
similarly significant and positively associated with the level of self-efficacy beliefs in path analysis.
This indicates the importance of mastery experiences in building up self-efficacy over the other
sources. Psychological arousal in terms of stress and anxiety had a negative effect on self-efficacy
beliefs and social persuasion had a significant positive effect on self-efficacy only for the step of
carrying out more difficult formative assessment tasks which might be an area in which teachers
required more support from significant people around them.
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5.3
RQ4: In What Ways Are Teachers’ Years of Experience, Level of Training in
Assessment, Academic Qualifications, Age, School Type and School Level
Associated with Their Levels of Self-Efficacy Beliefs in Formative Assessment?

5.3.1 Mean Differences – Level of Self-Efficacy Beliefs
The dimensions used for level of self-efficacy beliefs were those validated after factor
analysis. They are: self-efficacy to inform students of criteria for success; self-efficacy to carry out
formative assessment tasks; self-efficacy to carry out more difficult formative assessment tasks;
self-efficacy to provide feedback to students; self-efficacy to encourage peer learning; and selfefficacy to set goals with students.

Age group
Mean ratings by age group showed that those aged between 41 and 60 generally had higher
levels of self-efficacy beliefs than those aged 40 and below, especially for higher level
performance tasks such as providing feedback to students and encouraging peer learning.
The F-test results of the dimensions by age group showed significant differences only for
“self-efficacy to carry out more difficult formative assessment tasks” (F = 4.028, p = .003). There
were no significant differences under age group for the rest of the dimensions. Table 5.11 shows
the results of the One-Way ANOVA.
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Table 5.11 Mean ratings among age groups
Factor

30 &
31-40
41-50 51-60
below
(n=62) (n=145) (n=82) (n=28)

61 &
above
(n=6)

Fratio

Fprob

Self-efficacy to inform students
of criteria for success

6.156

6.221

6.412

6.012

6.056

1.931

.105

Self-efficacy to carry out
formative assessment tasks

5.813

5.821

6.002

5.864

5.833

.730

.572

Self-efficacy to carry out more
difficult formative assessment
tasks

4.871a

5.090

5.409b

5.527b

5.583

4.028

.003*

Self-efficacy to provide
feedback to students

6.000

5.887

6.150

6.024

6.000

1.193

.314

Self-efficacy to encourage peer
learning

5.457

5.372

5.589

5.560

5.278

.798

.527

Self-efficacy to set goals with
students

5.557

5.538

5.836

5.679

5.750

1.435

.222

*Significant at .05 level
Different letters (a,b) indicate significant pairwise differences between groups at .05 level based on ANOVA ad-hoc test results.

Ad-hoc tests were further carried out for the dimension of “self-efficacy to carry out more
difficult formative assessment tasks”. As indicated in Table 5.11, the mean ratings were different
between those aged 30 and below and those aged 41 to 50 (p = .012, Cohen’s d = .529), as well
as between those aged 30 and below and those aged 51 to 60 (p = .031, Cohen’s d = .626),
indicating that teachers aged 30 and below had significantly lower mean ratings than teachers aged
41 to 50 and those aged 51 to 60. There was, however, no significant difference in mean between
teachers aged 30 and below, and teachers aged 31 to 40 as well as teachers aged 61 and above.
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Years of teaching experience
Mean ratings by years of teaching experience showed that those with less than three years
of teaching experience generally had lower levels of self-efficacy beliefs than those with more
experience, across all performance tasks.
The F-test results of the dimensions by years of teaching experience showed significant
differences only for “self-efficacy to carry out more difficult formative assessment tasks” (F =
3.675, p = .002). There were no significant differences under years of teaching experience for the
rest of the dimensions. Table 5.12 shows the results of the One-Way ANOVA.
Table 5.12 Mean ratings for years of teaching experience
≤2
yrs

3-5
yrs

6-10
yrs

11-15 16-20 21-25
yrs
yrs
yrs

> 25
yrs

(n=19)

(n=47)

(n=96)

(n=70)

(n=34)

(n=26)

(n=30)

Self-efficacy to inform
students of criteria for
success

5.895

6.298

6.271

6.174

6.520

6.167

Self-efficacy to carry
out formative
assessment tasks

5.516

5.936

5.902

5.846

5.853

5.969

Self-efficacy to carry
out more difficult
formative assessment
tasks

4.303a

Self-efficacy to provide
feedback to students

Factor

Fratio

Fprob

6.100

1.760

.107

5.867

.724

.630

5.096

5.164b 5.154b 5.375b 5.346b 5.558b

3.675

.002*

5.684

6.106

5.951

5.924

6.147

6.039

6.022

.816

.558

Self-efficacy to
encourage peer learning

5.211

5.404

5.545

5.305

5.549

5.474

5.633

.876

.513

Self-efficacy to set
goals with students

5.290

5.543

5.651

5.579

5.809

5.846

5.633

.939

.467

*Significant at .05 level
Different letters (a,b) indicate significant pairwise differences between groups at .05 level based on ANOVA ad-hoc test results.

Ad-hoc tests were further carried out for the dimension of “self-efficacy to carry out more
difficult formative assessment tasks”. As indicated in Table 5.12, the mean ratings were different
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between those with two or less years of teaching experience with almost every other sub-group:
those with six to ten years of teaching experience (p = .010, Cohen’s d = .853); those with 11 to
15 years of teaching experience (p = .016, Cohen’s d = .934); those with 16 to 20 years of teaching
experience (p = .003, Cohen’s d = 1.044); those with 20 to 25 years of teaching experience (p
= .009, Cohen’s d = 1.056); and those with more than 25 years of teaching experience (p = .000,
Cohen’s d = 1.375). These results showed that mean ratings were significantly lower for those
with two or less years of teaching experience compared to all other teachers with teaching
experience of six years and more. However, there was no significant mean difference between
teachers with two years or less of teaching experience and those with three to five years of teaching
experience for this same factor of “carrying out more difficult formative assessment tasks”.

Level of academic qualifications
Mean ratings by academic qualifications showed that those with either a Diploma or a
Masters generally had higher levels of self-efficacy beliefs than those with Degrees and Postgraduate Diplomas, across all performance tasks.
The F-test results of the dimensions by academic qualifications showed significant
differences only for “self-efficacy to carry out more difficult formative assessment tasks” (F =
4.733, p = .001). There were no significant differences under academic qualifications for the rest
of the dimensions. Table 5.13 shows the results of the One-Way ANOVA.
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Table 5.13 Mean ratings by level of academic qualification
Factor

Dip &
below
(n=39)

Degree

Postgrad
Dip
(n=106) (n=109)

Masters

F-ratio

F-prob

(n=65)

Self-efficacy to inform students of
criteria for success

6.248

6.167

6.265

6.267

.483

.749

Self-efficacy to carry out
formative assessment tasks

6.005

5.800

5.796

5.997

1.325

.260

Self-efficacy to carry out more
difficult formative assessment
tasks

5.519b

5.090

4.954a

5.423b

4.733

.001*

Self-efficacy to provide feedback
to students

6.043

6.009

5.869

6.097

1.151

.333

Self-efficacy to encourage peer
learning

5.624

5.343

5.398

5.610

1.619

.169

Self-efficacy to set goals with
students

5.731

5.538

5.587

5.777

1.071

.371

*Significant at .05 level
Different letters (a,b) indicate significant pairwise differences between groups at .05 level based on ANOVA ad-hoc test results.

Ad-hoc tests were further carried out for the dimension of “self-efficacy to carry out more
difficult formative assessment tasks”. As indicated in Table 5.13, the mean ratings were different
between those with a Post-graduate Diploma and those with a Diploma (p = .019, Cohen’s d
= .552), as well as between those with a Post-graduate Diploma and those with a Masters (p = .021,
Cohen’s d = .509). There were no other significant differences between the other sub-groups for
this dimension.

Formal training in formative assessment
Mean ratings by formal training attended showed that those who had previously attended
formal training in formative assessment had higher levels of self-efficacy beliefs than those who
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had never attended formal training, across the board for all performance tasks. Table 5.14 shows
the results of the independent t-test for all dimensions.
Table 5.14 Mean ratings between those who attended formal training and those who did not
Factor

Yes
(n=206)

No
(n=117)

t-stat

p-value

Self-efficacy to inform students of
criteria for success

6.288

6.141

1.651

.100

Self-efficacy to carry out formative
assessment tasks

5.961

5.708

2.673

.008*

Self-efficacy to carry out more difficult
formative assessment tasks

5.305

4.949

3.095

.002*

Self-efficacy to provide feedback to
students

6.094

5.806

2.858

.005*

Self-efficacy to encourage peer
learning

5.597

5.214

3.501

.001*

Self-efficacy to set goals with students

5.740

5.444

2.711

.007*

*Significant at .05 level

As indicated in Table 5.14, the mean ratings were significantly different between those
who attended formal training and those who did not attend any formal training for almost every
dimension, including carrying out formative assessment tasks, t(320) = 2.673, p = .008, Cohen’s
d = .305; carrying out more difficult formative assessment tasks, t(321) = 3.095, p = .002, Cohen’s
d = .355; providing feedback to students, t(321) = 2.858, p = .005, Cohen’s d = .323; encouraging
peer learning, t(321) = 3.501, p = .001, Cohen’s d = .399; and setting goals with students, t(321)
= 2.711, p = .007, Cohen’s d = .309. There was no significant difference between those who
attended formal training and those who did not for the first dimension of informing students of the
criteria for success.
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School type
Mean ratings by school type showed that teachers from government schools generally had
higher levels of self-efficacy beliefs across all dimensions. However, the F-test results of the
dimensions by school type showed no significant difference for all dimensions. Table 5.15 shows
the results of the One-Way ANOVA.
Table 5.15 Mean ratings among school types
Factor

Govt
(n=262)

Govtaided
(n=38)

Auto/
Indp
(n=8)

Spec
(n=12)

F-ratio

F-prob

Self-efficacy to inform students of
criteria for success

6.267

6.140

5.917

6.056

.758

.553

Self-efficacy to carry out formative
assessment tasks

5.905

5.637

5.900

5.683

1.270

.281

Self-efficacy to carry out more
difficult formative assessment tasks

5.229

4.829

5.094

5.042

1.568

.183

Self-efficacy to provide feedback to
students

6.009

5.868

5.875

5.944

.366

.833

Self-efficacy to encourage peer
learning

5.519

5.167

5.333

5.111

1.577

.180

Self-efficacy to set goals with
students

5.687

5.421

5.313

5.250

.366

.833

School level
Mean ratings by school level showed that teachers from secondary schools generally had
higher levels of self-efficacy beliefs across almost all the dimensions, with the exception of selfefficacy beliefs to carry out more difficult formative assessment tasks. However, the t-test results
of the dimensions by school levels of primary and secondary showed no significant difference for
all dimensions. Table 5.16 shows the results of the independent t-test.
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Table 5.16 Mean ratings between school levels
Factor

Pri
(n=143)

Sec
(n=166)

t-stat

p-value

Self-efficacy to inform students of
criteria for success

6.157

6.321

1.888

.060

Self-efficacy to carry out formative
assessment tasks

5.855

5.904

.516

.606

Self-efficacy to carry out more difficult
formative assessment tasks

5.238

5.136

.879

.380

Self-efficacy to provide feedback to
students

5.928

6.074

1.488

.138

Self-efficacy to encourage peer
learning

5.448

5.468

.183

.855

Self-efficacy to set goals with students

5.580

5.708

1.171

.243

5.3.2 Summary of Findings
Mean ratings by age group showed that those aged between 41 and 60 had significantly
higher levels of self-efficacy beliefs than those aged 30 and below, for “self-efficacy to carry out
more difficult formative assessment tasks”. Mean ratings by years of teaching experience showed
that those with two or less years of teaching experience had significantly lower levels of selfefficacy beliefs than those with more than six years of teaching experience. This result was also
found for “self-efficacy to carry out more difficult formative assessment tasks”. Similarly, for this
same dimension, those with either a Diploma or a Masters had significantly higher levels of selfefficacy beliefs than those with Post-graduate Diplomas.
Mean ratings were significantly higher for those who attended formal training compared
to those who did not attend any formal training for almost every dimension except for the first
dimension of informing students of the criteria for success. There were no significant mean
differences by school type or school level.
162

ATTENTION: The Singapore Copyright Act applies to the use of this document. Library and Information Services Centre, National Institute of Education.

5.3.3 Mean Differences – Sources of Self-Efficacy Beliefs
Mean differences for the four sources of self-efficacy beliefs – mastery experiences,
vicarious experiences, social persuasion and physiological arousal – were evaluated based on
demographic variables.

Age group
Mean ratings by age group showed that those aged 51 and above had the highest ratings
for mastery experiences and social persuasion, meaning that their self-efficacy beliefs were mainly
from their own positive experiences and from positive feedback from others. Those aged between
31 and 60 were less likely to encounter anxiety from physiological arousal that might negatively
impact their self-efficacy beliefs. Those aged 30 and below, and 61 and above were the most likely
to be influenced in their self-efficacy beliefs through vicarious experiences.
The F-test results of the dimensions by age group showed significant differences only for
physiological arousal (F = 2.879, p = .023). There were no significant differences under age group
for the rest of the dimensions. Table 5.17 shows the results of the One-Way ANOVA.
Table 5.17 Mean ratings among age groups (sources)
Factor

Mastery experiences
Vicarious experiences
Social persuasion
Physiological arousal

30 &
31-40
41-50 51-60
below
(n=62) (n=145) (n=82) (n=28)
5.574
5.210
4.613
3.584

5.652
4.935
4.753
3.192

5.683
5.043
4.777
3.112

5.714
4.723
4.884
2.950

61 &
above
(n=6)

Fratio

Fprob

5.733
5.375
4.833
3.933

.302
1.748
.490
2.879

.876
.139
.743
.023*

*Significant at .05 level
Different letters (a,b) indicate significant pairwise differences between groups at .05 level based on ANOVA ad-hoc test results.
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Ad-hoc tests were further carried out for the dimension of physiological arousal. The Tukey
test did not manage to tease out the pairwise differences for age group under physiological arousal.

Years of teaching experience
Mean ratings by years of teaching experience showed that those with two or less years of
teaching experience had the lowest rating for mastery experiences and social persuasion.
Respondents with 11 to 20 years of teaching experience had the lowest rating for vicarious
experiences.
The F-test results of the dimensions by years of teaching experience showed significant
differences only for social persuasion (F = 3.326, p = .003). There were no significant differences
under years of teaching experience for the rest of the dimensions. Table 5.18 shows the results of
the One-Way ANOVA.
Table 5.18 Mean ratings for years of teaching experience (sources)
Factor

Mastery experiences
Vicarious experiences
Social persuasion
Physiological arousal

≤2
yrs

3-5
yrs

6-10
yrs

11-15 16-20 21-25
yrs
yrs
yrs

> 25
yrs

(n=19)

(n=47)

(n=96)

(n=70)

(n=34)

(n=26)

(n=30)

5.221 5.770 5.685
5.026 5.223 5.042
3.974a 4.920b 4.841b
3.705 3.472 3.146

5.589
4.793
4.600
3.269

5.624
4.794
4.684
3.035

5.669
5.365
4.798
3.077

5.767
4.900
4.992b
3.227

Fratio

Fprob

1.715
1.957
3.326
1.281

.117
.071
.003*
.265

*Significant at .05 level
Different letters (a,b) indicate significant pairwise differences between groups at .05 level based on ANOVA ad-hoc test results.

Ad-hoc tests were further carried out for the dimension of social persuasion. As indicated
in Table 5.18, the mean ratings were different between those with two or less years of teaching
experience with the sub-groups of: those with three to five years of teaching experience (p = .004,
Cohen’s d = 1.002); those with six to ten years of teaching experience (p = .004, Cohen’s d = .910);
and those with more than 25 years of teaching experience (p = .004, Cohen’s d = 1.207). There
were no other significant differences between the other sub-groups for this dimension.
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Level of academic qualifications
Mean ratings by academic qualifications showed that those with a Masters generally had
their sources of self-efficacy beliefs from mastery experiences and social persuasion, while those
with a Diploma were more likely to have their self-efficacy beliefs influenced by vicarious
experiences.
The F-test results of the dimensions by academic qualifications showed significant
differences only for vicarious experiences (F = 3.083, p = .016). There were no significant
differences under academic qualifications for the rest of the dimensions. Table 5.19 shows the
results of the One-Way ANOVA.
Table 5.19 Mean ratings by level of academic qualification (sources)
Factor

Dip &
below
(n=39)

Mastery experiences
Vicarious experiences
Social persuasion
Physiological arousal

5.697
5.308
4.859
3.221

Degree

Postgrad
Dip
(n=106) (n=109)
5.653
5.163
4.693
3.343

5.571
4.867
4.645
3.294

Masters

F-ratio

F-prob

.811
3.083
1.130
1.038

.519
.016*
.342
.388

(n=65)
5.745
4.792
4.915
3.003

*Significant at .05 level
Different letters (a,b) indicate significant pairwise differences between groups at .05 level based on ANOVA ad-hoc test results.

Ad-hoc tests were further carried out for the dimension of vicarious experiences. The
Tukey test did not manage to tease out the pairwise differences for academic qualifications under
vicarious experiences.

Formal training in formative assessment
Mean ratings by formal training attended showed that those who had previously attended
formal training in formative assessment were more likely to draw from mastery experiences,
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vicarious experiences and social persuasion for their sources of self-efficacy beliefs. On the other
hand, those without formal training in formative assessment were more likely to experience
physiological arousal such as anxiety. Table 5.20 shows the results of the independent t-test for all
dimensions.
Table 5.20 Mean ratings between those who attended formal training and those who did not
(sources)
Factor
Mastery experiences
Vicarious experiences
Social persuasion
Physiological arousal

Yes
(n=206)

No
(n=117)

t-stat

p-value

5.734
5.147
4.868
3.211

5.508
4.754
4.530
3.291

2.812
3.570
3.127
.613

.005*
.000*
.002*
.540

*Significant at .05 level

As indicated in Table 5.20, the mean ratings were significantly different between those
who attended formal training and those who did not attend any formal training for three of the four
dimensions, including mastery experiences, t(321) = 2.812, p = .005, Cohen’s d = .327; vicarious
experiences, t(321) = 3.570, p = .000, Cohen’s d = .416; and social persuasion, t(321) = 3.127, p
= .002, Cohen’s d = .363. There was no significant difference between those who attended formal
training and those who did not for the dimension of physiological arousal.

School type
Mean ratings by school type showed that teachers from autonomous/independent schools
were more likely to be influenced by mastery experiences, and also the least likely to experience
anxiety as part of physiological arousal. However, the F-test results of the dimensions by school
type showed no significant difference for all dimensions. Table 5.21 shows the results of the OneWay ANOVA.
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Table 5.21 Mean ratings among school types (sources)
Factor

Mastery experiences
Vicarious experiences
Social persuasion
Physiological arousal

Govt
(n=262)

Govtaided
(n=38)

Auto/
Indp
(n=8)

Spec
(n=12)

5.687
5.033
4.783
3.245

5.479
5.118
4.447
3.447

5.750
4.688
4.625
2.725

5.267
4.250
4.854
2.900

F-ratio

F-prob

1.965
2.273
1.220
1.101

.100
.061
.302
.356

School level
Mean ratings by school level showed that teachers, whether from primary or secondary
schools, generally had similar ratings for sources of self-efficacy beliefs across almost all the
dimensions. The exception was vicarious experiences, which was a more likely source of belief
for primary school teachers compared to secondary school teachers, t(307) = 3.157, p = .002,
Cohen’s d = .362. There were no significant differences for the other dimensions. Table 5.22
shows the results of the independent t-test for all dimensions.
Table 5.22 Mean ratings between school levels (sources)
Factor
Mastery experiences
Vicarious experiences
Social persuasion
Physiological arousal

Pri
(n=143)

Sec
(n=166)

t-stat

p-value

5.634
5.213
4.761
3.295

5.676
4.871
4.741
3.222

.527
3.157
.180
.569

.598
.002*
.857
.570

*Significant at .05 level

5.3.4 Summary of Findings
The F-test results by age group showed significant differences for physiological arousal
but there were no pairwise differences. Similarly, F-test results by academic qualifications showed
significant differences for vicarious experiences but no pairwise differences. For teaching
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experience, mean ratings were significantly lower for social persuasion, between those with two
or less years of teaching experience with the sub-groups of those with three to ten years of teaching
experience, and with more than 25 years of teaching experience.
In addition, mean ratings were significantly higher for those who attended formal training
than those who did not attend any formal training for the three sources of mastery experiences,
vicarious experiences and social persuasion. For school level, teachers from primary schools had
significantly higher mean differences than those from secondary schools for vicarious experiences.
There were no significant differences for all dimensions by school type.

5.3.5 Mean Differences – Formative Assessment Practices
The dimensions used for formative assessment practices were those validated after factor
analysis. They are: inform students of criteria for success; carry out formative assessment tasks;
provide feedback to students; encourage peer learning; and set goals with students.

Age group
Mean ratings were rather even across age groups, especially for practices such as informing
students of criteria for success, carrying out formative assessment tasks, and providing feedback
to students. The F-test results of the dimensions by age group showed no significant differences
across all dimensions. Table 5.23 shows the results of the One-Way ANOVA.
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Table 5.23 Mean ratings among age groups (FA practices)
Factor

30 &
31-40
41-50 51-60
below
(n=62) (n=145) (n=82) (n=28)

61 &
above
(n=6)

Fratio

Fprob

Inform students of criteria
for success

6.137

6.259

6.299

6.321

6.167

.654

.624

Carry out formative
assessment tasks

6.183

6.163

6.169

6.214

6.167

.053

.995

Provide feedback to students

6.266

6.200

6.268

6.196

6.250

.185

.946

Encourage peer learning

5.350

5.407

5.443

5.607

5.389

.363

.835

Set goals with students

5.683

5.874

5.976

6.036

6.111

1.806

.127

Years of teaching experience
Similarly, mean ratings by years of teaching experience were also even across all
dimensions. However, teachers with less than two years of teaching experience were less likely
than the rest to inform students of the criteria for success, encourage peer learning, and set goals
with students.
The F-test results of the dimensions by years of teaching experience showed no significant
differences for all dimensions. Table 5.24 shows the results of the One-Way ANOVA.
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Table 5.24 Mean ratings for years of teaching experience (FA practices)
≤2
yrs

3-5
yrs

6-10
yrs

11-15 16-20 21-25
yrs
yrs
yrs

> 25
yrs

(n=19)

(n=47)

(n=96)

(n=70)

(n=34)

(n=26)

(n=30)

Inform students of
criteria for success

5.842

6.287

6.297

6.229

6.338

6.058

Carry out formative
assessment tasks

6.053

6.245

6.212

6.081

6.216

Provide feedback to
students

6.026

6.330

6.266

6.179

Encourage peer
learning

5.035

5.397

5.462

Set goals with
students

5.421

5.745

5.924

Factor

Fratio

Fprob

6.383

1.975

.069

5.949

6.367

1.961

.071

6.235

6.096

6.333

.798

.572

5.305

5.559

5.385

5.689

1.225

.293

5.862

6.000

5.987

6.033

1.916

.078

Level of academic qualifications
Mean ratings by academic qualifications did not indicate much difference between subgroups. However, those with a Diploma were more likely than the others to inform students of
criteria for success, carry out formative assessment tasks, encourage peer learning, and set goals
with students.
The F-test results of the dimensions by academic qualifications showed no significant
differences for all dimensions. Table 5.25 shows the results of the One-Way ANOVA.
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Table 5.25 Mean ratings by level of academic qualification (FA practices)
Factor

Dip &
below
(n=39)

Degree

Postgrad
Dip
(n=106) (n=109)

Masters

F-ratio

F-prob

(n=65)

Inform students of criteria for
success

6.321

6.283

6.257

6.146

.597

.665

Carry out formative assessment
tasks

6.278

6.160

6.165

6.144

.390

.816

Provide feedback to students

6.269

6.297

6.151

6.231

.619

.649

Encourage peer learning

5.573

5.396

5.312

5.554

.921

.452

Set goals with students

6.077

5.843

5.835

5.918

.925

.450

Formal training in formative assessment
Mean ratings by formal training attended showed that those who had previously attended
formal training in formative assessment were more likely to implement formative assessment
practices in the classroom than those who had never attended formal training, across the board for
all performance tasks. Table 5.26 shows the results of the independent t-test for all dimensions.
Table 5.26 Mean ratings between those who attended formal training and those who did not (FA
practices)
Factor

Yes
(n=206)

No
(n=117)

t-stat

p-value

Inform students of criteria for
success

6.303

6.154

1.935

.054

Carry out formative assessment
tasks

6.203

6.120

1.268

.206

Provide feedback to students

6.272

6.158

1.409

.160

Encourage peer learning

5.523

5.245

2.507

.013*

Set goals with students

5.968

5.729

2.724

.007*

*Significant at .05 level
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As indicated in Table 5.26, the mean ratings were significantly different between those
who attended formal training and those who did not attend any formal training for the dimensions
of encouraging peer learning, t(321) = 2.507, p = .013, Cohen’s d = .288, and setting goals with
students, t(321) = 2.724, p = .007, Cohen’s d = .305. There were no significant differences
between those who attended formal training and those who did not for the other dimensions of
informing students of the criteria for success, carrying out formative assessment tasks, and
providing feedback to students.
School type
Mean ratings by school type showed that teachers from autonomous and independent
schools were the least likely to carry out formative assessment practices across all dimensions. The
F-test results of the dimensions by school type showed significant differences only for
“inform students of criteria for success” (F = 4.675, p = .001). There were no significant
differences under school type for the rest of the dimensions. Table 5.27 shows the results of the
One-Way ANOVA.
Table 5.27 Mean ratings among school types (FA practices)
Factor

Govt
(n=262)

Govtaided
(n=38)

Auto/
Indp
(n=8)

Spec

F-ratio

F-prob

(n=12)

Inform students of criteria for
success

6.275

6.342

5.313

6.083

6.049

.001*

Carry out formative assessment
tasks

6.192

6.132

6.042

6.014

.532

.712

Provide feedback to students

6.235

6.237

6.125

6.250

.131

.971

Encourage peer learning

5.481

5.193

5.000

5.250

1.409

.231

Set goals with students

5.910

5.798

5.208

5.944

1.815

.126

*Significant at .05 level;
Different letters (a,b) indicate significant pairwise differences between groups at .05 level based on ANOVA ad-hoc test results.
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Ad-hoc tests were further carried out for the dimension of “inform students of criteria for success”.
The Tamhane test did not manage to tease out the pairwise differences for school type.

School level
Mean ratings by school level showed that teachers from secondary schools were more
likely to inform students of criteria for success, carry out formative assessment tasks, and provide
feedback to students. On the other hand, teachers from primary schools were more likely to
encourage peer learning and set goals with students. However, the t-test results of the dimensions
by school levels of primary and secondary showed no significant differences for all dimensions.
Table 5.28 shows the results of the independent t-test.
Table 5.28 Mean ratings between school levels (FA practices)
Factor

Pri
(n=143)

Sec
(n=166)

t-stat

p-value

Inform students of criteria for
success

6.206

6.334

1.898

.059

Carry out formative assessment
tasks

6.135

6.218

1.304

.193

Provide feedback to students

6.171

6.298

1.618

.107

Encourage peer learning

5.522

5.374

1.390

.166

Set goals with students

5.916

5.890

.313

.754
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5.3.6 Summary of Findings
The F-test results of the dimensions by age group, years of teaching experience and level
of academic qualifications showed no significant differences across all dimensions, while the ttest results by school level also showed no significant differences.
Mean ratings were significantly higher for those who attended formal training compared
to those who did not attend any formal training for the dimensions of encouraging peer learning,
and setting goals with students; while F-test results showed that mean ratings by school type were
significantly different for the dimension of “inform students of criteria for success” but there were
no significant pairwise differences.

5.2.7 Mean Differences – Perceptions of Formative Assessment
This study also examined teachers’ perceptions of formative assessment. They were asked
to indicate the extent to which they agreed with the following statements:
•

It is time consuming to carry out formative assessment in the classroom

•

I feel that formative assessment is not practical

•

It is difficult to carry out personal one-on-one feedback with students

•

Parents’ mindsets need to be changed for formative assessment to work

•

It is a lot of work to prepare for formative assessment

•

I don’t use formative assessment tools as it is too much work to prepare for it

•

I feel that formative assessment takes up too much time

•

I will not try out formative assessment tools that are too time-consuming
The Chi-square test was run to determine if there were differences in ratings among

different sub-groups. The demographic variables used in the analysis were age group, years of
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teaching experience, level of academic qualifications, whether they attended formal training in
formative assessment, school type and school level. The statements that had significant differences
are presented in the next few sections, and these are based on their level of academic qualifications
and whether they attended formal training in formative assessment. None of the distributions by
age group, years of teaching experience, school type or school level were significantly different,
therefore they are not presented here.
Level of academic qualifications
Of all the statements that were listed, two of them saw significant differences among the
respondents based on their highest academic qualifications. The statements are: “Parents’ mindsets
need to be changed for formative assessment to work”, χ2 = 43.063, df = 24, p = .010; and “It is a
lot of work to prepare for formative assessment”, χ2 = 42.586, df = 24, p = .011. Tables 5.29a and
5.29b show the respective cross-tabulation results.
Table 5.29a Cross-tabulation: level of academic qualifications (a)
Parents’
mindsets
need to be
changed for
formative
assessment
to work
Diploma &
below

Strongly
disagree

Disagree Somewhat
disagree

Neither Somewhat Agree Strongly
agree
agree
agree
nor
disagree

5.0%

2.5%

0%

25.0%

35.0%

30.0%

2.5%

Degree

0%

1.9%

3.7%

29.0%

20.6%

33.6%

11.2%

Post-grad
Diploma

0%

3.7%

6.4%

19.3%

24.8%

35.8%

10.1%

1.5%

7.7%

4.6%

21.5%

20.0%

32.3%

12.3%

Masters
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Table 5.29b Cross-tabulation: level of academic qualifications (b)
It is a lot of
work to
prepare for
formative
assessment
Diploma &
below

Strongly
disagree

Disagree Somewhat
disagree

Neither Somewhat Agree Strongly
agree
agree
agree
nor
disagree

0%

2.5%

10.0%

15.0%

40.0%

27.5%

5.0%

Degree

0%

4.7%

10.3%

16.8%

29.0%

32.7%

6.5%

Post-grad
Diploma

0%

6.4%

9.2%

18.3%

32.1%

27.5%

6.4%

3.1%

10.8%

13.8%

9.2%

27.7%

26.2%

9.2%

Masters

From the cross-tabulation results, the majority of respondents were more likely to be in
agreement (either agree or strongly agree) with both statements, especially those with degrees,
post-graduate diplomas or masters. On the other hand, respondents with Diplomas belonged more
to the “somewhat agree” category for both statements.

Formal training
Of all the statements that were asked, only the item “I don’t use formative assessment tools
as it is too much work to prepare for it” saw a significant difference among the respondents based
on whether they had previously attended formal training, χ2 = 16.128, df = 6, p = .013. Table 5.30
shows the cross-tabulation results.
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Table 5.30 Cross-tabulation: formal training
I don’t use
formative
assessment
tools as it is
too much
work to
prepare for it
Yes, formal
training
No formal
training

Strongly
disagree

Disagree Somewhat
disagree

Neither Somewhat Agree Strongly
agree
agree
agree
nor
disagree

14.6%

34.6%

21.0%

18.0%

8.8%

2.0%

1.0%

4.2%

31.7%

24.2%

22.5%

10.0%

7.5%

0%

From the cross-tabulation results, respondents who had previously attended formal training
in formative assessment were more likely to be in disagreement (either disagree or strongly
disagree) with the statement, which reflects the importance of formal training in fostering more
positive use of formative assessment.

5.3.8 Summary of Findings
Two of the statements saw significant differences among the respondents based on their
highest academic qualifications, namely, “Parents’ mindsets need to be changed for formative
assessment to work”, and “It is a lot of work to prepare for formative assessment”, and those with
degrees, post-graduate diplomas or masters were more likely to be in agreement (either agree or
strongly agree) with both statements.
The item “I don’t use formative assessment tools as it is too much work to prepare for it”
saw a significant difference among the respondents based on whether they had previously attended
formal training in formative assessment where those who had were more likely to be in
disagreement (either disagree or strongly disagree) with the statement.
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CHAPTER 6
DISCUSSION
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6

DISCUSSION
The main objectives of this study are to validate a measurement scale for the sources of

self-efficacy beliefs for teachers in formative assessment; identify the various sources of selfefficacy in formative assessment for teachers and establish their relative importance in shaping
teacher beliefs; determine how teachers’ demographic variables are associated with their levels of
self-efficacy beliefs; and examine how self-efficacy beliefs are associated with their use of
formative assessment practices in the classroom. This chapter discusses the findings of this study,
firstly in terms of validation of three different scales, namely, the sources of self-efficacy beliefs
scale, the level of self-efficacy beliefs scale, and the formative assessment practices scale; and
secondly with respect to the research questions (RQ) of:
•

RQ1: In what way are teachers’ self-efficacy beliefs in formative assessment associated

with their sources of self-efficacy beliefs, use of formative assessment practices in the classroom
and perceptions of formative assessment?
•

RQ2: What are the sources of self-efficacy in formative assessment for teachers?

•

RQ3: What is the relative importance of mastery experience, social persuasion, social

modelling and physiological responses in predicting teacher self-efficacy in formative assessment?
•

RQ4: In what ways are teachers’ years of experience, level of training in assessment,

academic qualifications, age, school type and school level associated with their levels of selfefficacy beliefs in formative assessment?

6.1

Validation of scales
This study validated three measurement scales, namely, the sources of self-efficacy beliefs

scale, the level of self-efficacy beliefs scale, and the formative assessment practices scale. These
scale developments add to the body of research by bringing together the two domains of self-
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efficacy and formative assessment, and are pertinent to address each of the research questions. The
sources of self-efficacy beliefs scale was required to address RQ2 and RQ3; the level of selfefficacy beliefs scale was necessary to answer RQ4 while the formative assessment practices scale
was needed to address RQ1.
6.1.1 Sources of self-efficacy beliefs scale: Validation
This study examined the validity of an adapted version of the sources of self-efficacy
beliefs (SEB) scale that was developed to fit the domain of formative assessment and for the
Singapore context, to address RQ2 and RQ3. Researchers have generally agreed that teacher selfefficacy measures should represent the individual’s own evaluation of his or her own ability (Nurlu,
2017; Skaalvik & Skaalvik, 2016; Zee & Koomen, 2016), and should be specific to the task or
domain targeted (Bandura, 1997). Therefore, the items used in this study were developed to
measure their self-evaluation of outcomes. Both the four-factor scale and the six-factor scale,
including “school support” and “collective efficacy”, showed good reliability and has good
psychometric properties. However, the fit indices were lower than the four-factor model, indicating
that the four-factor model is the better-performing one compared to the six-factor model. The
following sub-sections will discuss each of these factors in turn.

Mastery experiences scale
Validation results in this study indicated that even for sources of efficacy beliefs in a single
domain of formative assessment, there were specific efficacies that focused on different tasks. In
terms of content validity, for mastery experiences, items that were kept after validation were items
that measured an individual’s perception of previous performance accomplishments. This is in line
with research which showed that sources of self-efficacy beliefs depended on the individual’s
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interpretation of the factors to which to attribute success and failure and how this is processed
cognitively, and that a previous experience classified as successful raises efficacy beliefs (Labone,
2004; D. Morris et al., 2016). Items such as having previously used a good formative assessment
with students, trying it out once, learning from experience and repeatedly using formative
assessments that have worked, were valid as they were placed in the context of formative
assessment and were task-specific (Robert M. Klassen, 2004). These items specifically measured
instances of prior use, in line with past research that required respondents to rate their satisfaction
with previous performances, rate their previous successes, or evaluate their previous experiences
(D. Morris et al., 2016). Items that were removed were those that addressed prior formal training
and on-the-job training. This corresponds with past research which explored training and teacher
self-efficacy by examining the effects of training on efficacy rather than including training as an
item under mastery experiences (Hotham, Hamilton-West, Hutton, King, & Abbott, 2017; Kraut
et al., 2016; Liaw, 2009). In summary, previous successful performance was found to be a good
measure of mastery experiences while training was not.

Vicarious experiences scale
Validation for the vicarious experiences scale found that learning from others was a major
source of self-efficacy beliefs in formative assessment for teachers. Evidence that others can
succeed in performing challenging activities can generate expectations in observers that they too
will be able to succeed. This is especially useful when the one modelling the task verbalises
thought processes to the one learning as this information is essential for the development of
cognitive skills in the learner and therefore is helpful in the development of efficacy beliefs in
individuals (Labone, 2004). As such, the items validated under vicarious experiences as part of the
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SEB scale all examined teachers’ learning from others, such as from their fellow teachers, their
mentors, and from colleagues who share at professional sharing platforms in schools. Bandura
(1997) pointed out that the effectiveness of vicarious experience as a source of self-efficacy beliefs
is dependent on factors such as the learner’s own perception of his or her similarity to the model.
When the learner perceives a model to have similar attributes such as gender, age, ethnicity and
ability, the model’s performance at the task becomes an important source of information for the
learner in making judgements about the expected outcome of performing the same task. The
greater the similarities between the learner and the model, the more likely it is that the outcomes
achieved would also be similar (Schunk, 2003; Usher & Pajares, 2009). Consequently, vicarious
experiences items in the form of learning from fellow teachers and colleagues are the ones that
have been validated in the SEB scale.
On the other hand, “seeing” on the part of the learner did not add to the validity of the SEB
scale. There were two items that measured whether teachers carried out formative assessment
practices through seeing them being used by their fellow teachers and both items were dropped
during validation as they resulted in a poorer model fit. In observation, learning is usually tacit and
unintentional (Le Clus, 2011) and might not be sufficient for the mastery of formative assessment
concepts and processes. More specifically, there needs to be purposeful and obvious teaching of
the concepts and processes on the part of the model (the “teacher”) to the learner such that
knowledge and skills can be transferred (Collins, 2014). In summary, the findings showed that for
vicarious experiences, learning through fellow teachers, mentors and professional learning
platforms were good measures, while “seeing” was not a sufficient accurate measure of vicarious
experience.
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Social persuasion scale
In the validation of the social persuasion scale, items retained consisted of those pertaining
to feedback and comments received from colleagues. As these are deemed to be important people
at work who have the credibility, trust-worthiness and relationship with the teacher (TschannenMoran et al., 1998), it is in line with research on teachers’ efficacy that measured persuasion from
fellow teachers (Phan & Locke, 2015). Furthermore, all the items are encouraging ones such as
praising the teacher that he/she is good at formative assessment; seeking help from the teacher
because he/she is good; using the teacher’s ideas; and adopting the teacher’s practices. The two
items that were removed were the ones that pertained to feedback from the reporting
officer/supervisor and from students. In these two items, it is noted that feedback originated from
people at different hierarchical levels from the teacher, namely the reporting officer/supervisor (at
a higher hierarchical level) and the student (at a lower hierarchical level). On the contrary, the
items that were retained had feedback originating from only colleagues at the same hierarchical
level as the teachers. The different originator (colleagues vis-à-vis supervisor and students) of
feedback mentioned in these items likely resulted in the items having the same one originator of
feedback at the same hierarchical level (i.e. colleagues) coming together for a better model fit.
Feedback from supervisors and students might not be accurate in reflecting the essence of
formative assessment practice. For the supervisors, they might view the use of formative
assessment from an “outcomes” perspective of whether performance targets have been met.
Moreover, past research has also shown that there is minimal accuracy in the average school
leader’s evaluation of teacher performance (Kimball & Milanowski, 2009; Medley & Coker, 1987),
especially teachers in the middle performance range (Jacob & Lefgren, 2008). For the students,
their opinions of formative assessment would be derived from their experiences with it in the
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classroom rather than with the understanding of what constitutes good formative assessment. In
summary, the finding here shows that feedback from colleagues is a good measure of social
persuasion while feedback from supervisors, as those in positions of authority, and students were
not good measures.

Physiological arousal scale
In validation of the physiological arousal subscale under the SEB scale, the item that was
dropped was about the likes and dislikes of the teacher, such as disliking the use of formative
assessment. It is more indicative of a choice made by the teacher based on personal preference
rather than an emotional state. On the other hand, the items that were retained as part of the
subscale all pertained to the teacher’s emotional state, such as his/her level of stress, discomfort
and fear. They examined the emotional aspect of the use of formative assessment and are therefore
more relevant to the definition of physiological arousal, which refers to the emotional states of an
individual such as stress, anxiety, fear and mood (A. Bandura, 1997), and correspondingly more
suited for measurement of this specific source of self-efficacy. This is in line with research that
examined respondents’ emotional and affective states using words such as “stress”, “fear”,
“anxiety”, and “fatigue” (D. Morris et al., 2016), rather than words that describe preferences such
as “like” and “dislike”. For the psychological arousal scale in this study, the words used in the
items that were found to be good measures included “feel stressed”, “I am uncomfortable”, “I am
unable to think clearly” and “I am afraid”, which all emphasised the emotional aspects.

Other sources of self-efficacy beliefs
This validation study revealed two prominent sources of self-efficacy beliefs, namely
school support and collective efficacy. A closer look at content validity for the subscale for school
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support indicated that the items reflected the actions taken by the school to promote the use of
formative assessment, such as providing resources, giving support, and ensuring that all teachers
are able to carry out formative assessment. As the approach is taken from the perspective of
initiatives carried out by the school, the items all fit adequately into the subscale of school support.
An examination of the content validity for the collective efficacy subscale showed that the items
similarly approached the issue from the perspective of all the teachers in the school. The items
sought the perspectives of the teachers on the collectivism of their school in their ability to carry
out formative assessment, their confidence in carrying out formative assessment and their
preparedness to do so. Again, the approach from one perspective ensured that content validity was
present for this particular subscale. This concurs with research on collective efficacy which
reiterate that items in a scale measuring collective efficacy should be directed at the group and not
the individual level (Donohoo, Hattie, & Eells, 2018; R. Goddard, 2002; Gray, Kruse, & Tarter,
2017). In this study, this was demonstrated by the use of “teachers in this school”, rather than “I”
in the items.
Further analysis showed that both the four-factor subscale and the six-factor subscale for
sources of self-efficacy beliefs showed acceptable model-data fit and good scale reliability. For
the six-factor subscale, the two primary fit indices were lower than the four-factor subscale while
the secondary fit indices were slightly better than the four-factor subscale. Although these findings
suggest that the four-factor subscale has better fit indices, the six-factor subscale is also adequate
and school support and collective efficacy can be considered as the two other sources of selfefficacy beliefs in the domain of formative assessment in the Singapore context. The sources of
self-efficacy scale has been found to be valid and reliable, and psychometrically sound, and can
be used to further self-efficacy research in education in the formative assessment domain. However,
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this is domain specific and should be limited to formative assessment until further studies ascertain
their validity in other areas of self-efficacy for teachers and in other cultural contexts.

6.1.2 Level of self-efficacy beliefs scale: Validation
The scale for teachers’ level of self-efficacy beliefs was developed based on Bandura’s
(2006) guide to constructing self-efficacy beliefs scales, and interviews with teachers, to address
RQ4.
In developing the self-efficacy scale for the domain of formative assessment, the scale
followed Black and Wiliam’s (2009) proposed five-step structure for formative assessment in the
classroom which comprised of: (1) inform students of criteria for success; (2) carry out formative
assessment tasks; (3) provide feedback to students; (4) encourage peer learning; and (5) set goals
with students. Contrary to Black and Wiliam’s model, after validation, the second part of the
process of “carry out formative assessment tasks” was split into two factors that represented two
sets of tasks – simpler and more complex tasks respectively. This indicates teachers make a
distinction in their perception of assessment tasks in terms of the degree of difficulty in formative
assessment and their own confidence in handling the different levels of task difficulty. The simpler
items were more fundamental tasks that should be commonly carried out in classrooms with basic
formative assessment. These were items such as using formative assessment to monitor students’
progress, to check students’ learning, among others. The more difficult items were more
challenging in nature and required more time and effort on the part of the teacher (Heritage, 2007)
because the tasks went beyond checking students’ learning and involved getting students to
evaluate and reflect, among others. Examples of the more difficult items are: “get students to do
reflection on their work”; and “use the most appropriate formative assessment for different
learning objectives”. This split into two factors indicates that self-efficacy beliefs indeed differ
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based on the level of difficulty of the tasks as postulated by Bandura (2006). The split of the tasks
into their varying levels of difficulty also points towards the fact that teachers’ perceptions of these
tasks were different and they consequently approached them with separate levels of confidence.
The only item that was removed after validation was “encourage my students to learn from
one another”. The other three items in the same factor that were retained are: “get my students to
work in groups during lessons”; “get my students to give each other feedback on their work”; and
“get my students to do peer marking”. These three retained items have action verbs “get my
students”, “to work”, “to give” and “to do” where there is visible movement as teachers and
students are required to perform a task or activity. On the contrary, the item that was removed
required the teacher to “encourage students”, which does not have visible or active movement.
This difference likely contributed to the poorer model fit of the item. This use of action verbs in
the items is a key finding that emerged from this validation that could be attributed to the definition
of self-efficacy beliefs as the conviction to carry out the necessary behaviour to elicit the desired
outcomes (A. Bandura, 1997). Executing a behaviour requires action to be taken. This notion of
action has not been explored in previous research and further validation studies would be helpful
to examine the use of action verbs vis-à-vis non-action verbs in measuring self-efficacy beliefs.
6.1.3 Formative assessment practices scale: Validation
The formative assessment practices scale to address RQ1 was developed together with the
level of self-efficacy beliefs scale using the same five-step process delineated by Black and Wiliam
(2009) described in the preceding section. The intention of this scale is to explore the actual tasks
and activities pertaining to formative assessment carried out by the teachers, while the level of
self-efficacy beliefs scale described in the previous subsection is designed to determine teachers’
level of confidence in formative assessment. Although the level of self-efficacy beliefs scale was
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validated as a six-factor scale, this formative assessment scale was validated as a five-factor one
following Black and Wiliam’s (2009) five-step process, and fit indices showed an acceptable
model fit for the five-factor scale.
The main difference between the two scales was the exclusion of the following items in
the process of “carry out formative assessment tasks” in the formative assessment practices scale:
(1) “use formative assessment to check students’ learning”; (2) “use students’ results from
formative assessment to inform teaching”; (3) “use the most appropriate formative assessment for
different learning objectives”; and (4) “use the most appropriate formative assessment to gather
the most information about students”. More specifically, the five-factor result of this scale only
differed from the six-factor result of the level of self-efficacy beliefs scale in the omission of the
factor of “carry out more difficult formative assessment tasks”. This was most likely due to the
fact that with the removal of the items, there was no longer a distinct gradation in the level of
difficulty. Additionally, as this was a measurement of teachers’ practices in the classroom, the
teachers grouped the formative assessment tasks together as activities that needed to be carried out
and separate from the other formative assessment processes. It was an evaluation of the tasks and
processes by the teachers. This is in contrast to the level of self-efficacy scale where the teachers
perceived the level of difficulty of the assessment tasks to be a determinant in their level of selfefficacy in carrying out the tasks.
The items that were removed from the scale after validation were: (1) “I show examples of
good work to my class”; (2) “I give differentiated assignments to students in the same class
according to their abilities”; (3) “I get my students to do reflection on their work”; (4) “I give my
students feedback to improve their performance”; and (5) “I encourage my students to learn from
one another”. A possible reason for the exclusion of the first item “I show examples of good work
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to my class” could be the difference in the verbs used, which is “show”, in contrast to the other
two items in the same factor. The verb “show” requires teachers to carry out an action of selecting
good work and presenting it to the class, while the remaining two items in the same factor “inform
students of criteria for success” are more about telling and explaining. The same issue of choice
of verb is evident in the item “I encourage my students to learn from one another” as explained in
the earlier section. The fourth item “I give my students feedback to improve their performance”
might not have fit the factor structure because it alludes to the purpose of giving feedback, which
is to improve students’ performance, while the other two items in the same factor are about giving
feedback to students at certain time points, for instance when they make serious errors, and when
they require future explanations of concepts. Further studies would be required to have a deeper
understanding of the use of verbs and the phrasing of items in formative assessment scales.

6.2
RQ1: How are Teachers’ Self-Efficacy Beliefs in Formative Assessment
Associated with Their Sources of Self-Efficacy Beliefs, Use of Formative Assessment
Practices in the Classroom and Perceptions of Formative Assessment?
Correlational analyses indicated significant relationships between teachers’ self-efficacy
beliefs and their sources, between self-efficacy beliefs and teachers’ use of formative assessment
practices, as well as between self-efficacy beliefs and teachers’ perceptions of formative
assessment.

Self-efficacy beliefs and sources of self-efficacy beliefs
Correlational results found that mastery experiences emerged as the source most strongly
associated with building teachers’ confidence in formative assessment and which is consistent with
Bandura’s (1997) postulation of its prominence as a source of efficacy in fostering learning and
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teaching, and academic performance. It also corroborates research on the relative importance of
the sources of self-efficacy beliefs that suggested mastery experience to account for the greatest
proportion of variance, e.g. in tertiary teaching (D. B. Morris & Usher, 2011), pre-service teachers
(Liaw, 2009), primary school teachers (Tschannen-Moran & McMaster, 2009), underachieving
college students (Fong & Krause, 2014), and music students (Zelenak, 2015).
Social persuasion emerged as the second most prominent source of efficacy after mastery
experiences, and was also most important source of efficacy to inform with more difficult
formative assessment tasks. The findings showed that social persuasion took place in the forms of
verbal feedback as well as implicit feedback when colleagues adopted the tools that were used or
proposed by the respondents. Such feedback can take the form of teaching awards, performance
evaluations, direct face-to-face comments, and commendations (D. B. Morris & Usher, 2011). It
is possible that for difficult tasks, additional reinforcement in the form of positive feedback is
necessary to give teachers the confidence they need. This is substantiated with a study conducted
by Tzetzis, Votsis and Kourtessis (2008), which found that feedback produced better outcome
scores among young athletes when it came to mastering difficult skills. Additionally, research has
shown that feedback is more effective when it is specific and includes details for improvement
(Shute, 2008), focuses on strategies to guide the learner towards the goal (J. Hattie & Timperley,
2007), and framed in the form of messages that express information related to ability rather than a
simple pronouncement of support (D. Morris et al., 2016).
Negative emotions such as stress and anxiety that lead to physiological arousal were
associated with level of self-efficacy beliefs, where higher negative emotions were linked with
lower efficacy levels. This underscores the importance of positive emotions in teaching (Nalipay,
Mordeno, Semilla, & Frondozo, 2019). Studies have shown that positive emotions are able to
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enhance well-being, guide behavior, encourage individual growth, and provide for individuals to
perform at their optimal capacity (Fredrickson, 2001; Fredrickson & Joiner, 2002). Accordingly,
to utilize the psychological and physical benefits brought about by positive emotions, teachers
need to channel positive emotions into carrying out the task so that their level of confidence (J. J.
Chen, 2019) in formative assessment will also increase correspondingly.

6.3
RQ2 and RQ3: What are the Sources of Self-Efficacy Beliefs in Formative
Assessment for Teachers and what is Their Relative Importance in Predicting
Teacher Self-Efficacy in Formative Assessment?
6.3.1 Sources of self-efficacy beliefs and their relative importance
Overall, mastery experience was the source perceived by teachers as having the most direct
impact and was the highest predictor of their level of self-efficacy beliefs, with the exception of
carrying out more difficult formative assessment tasks where it was the second highest contributor.
These findings provide further support to current research on the role and influence of mastery
experience (e.g.Britner & Pajares, 2006; Fong & Krause, 2014; D. B. Morris & Usher, 2011; Usher
& Pajares, 2008; Velthuis et al., 2014; Zelenak, 2015), and the proposition by Bandura (1997) that
mastery experiences are thought to be the most potent, further extending its significant contribution
in another aspect of teaching, that is, with regard to formative assessment.
Bandura (1997) also suggested that other sources will likely have a greater impact when
fewer mastery experiences are available, such as early in the learning process, or after the amount
of mastery experiences has plateaued out or started to decline. This indicates that for formative
assessment processes such as informing students of success criteria, providing feedback for
students, encouraging peer learning and setting goals with students, the teachers had sufficient
mastery experiences that made an impact on their formative assessment beliefs. This finding
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highlights the importance of actual performance and experience in learning a skill, and how
repeated successful practice builds up confidence in individuals, as previous research has shown
(A. Bandura, 1997; Labone, 2004; Usher & Pajares, 2009). Some examples of mastery experiences
encountered by the teachers include pre-service training, formal teaching training, professional
development, prior experience in the use of the same assessment tool, and years of cumulative
teaching experience. Professional development, in particular, has been shown to have positive
effects on teacher self-efficacy (Yoo, 2016). As such, teachers should be better supported in
professional development, such as short-term attachments at external organisations, attending
short courses and education conferences to get exposure, keeping themselves updated on the latest
trends in education and gaining new perspectives (T. R. Guskey, 2003; Hunzicker, 2011; OECD,
2009).
In the case of teachers’ level of self-efficacy to implement more difficult formative
assessment tasks, social persuasion has been shown to be the highest predictor, followed by
mastery experiences. This indicates that mastery experience is relative to task difficulty. A further
examination of this process shows that it is at a higher level of difficulty than the others in terms
of formative assessment steps, therefore, it is possible that when a task is more difficult, it may
require more than mastery experiences to directly influence self-efficacy beliefs. In this case, social
persuasion emerged as an influence. Phan and Locke (2015) have also found in their research of
Vietnamese English teachers, that social persuasion was the most influential source of teaching
self-efficacy for them. It is likely that as difficulty level increases, teachers begin to doubt
themselves, even with prior mastery experiences, and require significant others around them who
can convince or assure them of their ability to carry out the task (e.g.Ahn, Usher, Butz, & Bong,
2016; Butz & Usher, 2015; D. B. Morris & Usher, 2011). This new finding extends current
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research by providing evidence that mastery experiences as a source of self-efficacy is dependent
on task difficulty. Mastery experiences becomes less influential and social persuasion becomes the
key predictor of self-efficacy beliefs when the perceived threshold of difficulty is exceeded, and
the task is perceived as “difficult”.
As described earlier, social persuasion was the highest predictor of self-efficacy beliefs for
carrying out more difficult formative assessment tasks, and the second highest predictor of selfefficacy beliefs for encouraging peer learning. However, it was not a significant predictor for the
level of self-efficacy beliefs for the other formative assessment processes. Social persuasion only
emerged as a predictor for carrying out more difficult tasks and for encouraging peer learning, and
this suggests there is evidence for the importance of the persuasive power of words, especially
when the level of difficulty increases. This is also in contrast to other prior research which have
shown that mastery experiences was the most important source of self-efficacy beliefs and that the
role of social persuasion was limited or sometimes even negligible (e.g. Aydin et al., 2012; J. A.
Chen & Usher, 2013; Fong & Krause, 2014; Warner et al., 2014). However, these previous
research tended to limit their self-efficacy domain to performance in a particular subject (for
students), to teaching a subject (for teachers) or doing a particular sport (for athletes), or were
limited in their study when they might not have or did not mention if they had incorporated a
gradual incline of difficulty level in their tasks (e.g. Kieffer & Henson, 2000). On the contrary,
this study took care to produce a gradation in difficulty level in the formative assessment process,
and was able to tease out the major effect that social persuasion had on more difficult tasks. As
such, to influence teachers’ levels of self-efficacy beliefs in carrying out difficult formative
assessment tasks, it may be important for those around them to consider giving more constructive
feedback and praise where relevant.
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The analysis showed that vicarious experiences was not a significant predictor as a source
of self-efficacy for the teachers in comparison to the other sources, regardless of formative
assessment process. Research has also shown inconsistent results with vicarious experience as a
predictor of teaching self-efficacy (Usher & Pajares, 2008). It appears that it is insufficient for
teacher confidence to be built up with mere exposure to similar role models who are proficient in
formative assessment, if there are other more influential sources from which teachers can draw on
to build their self-efficacy. That is, learning from fellow teachers, mentors, using role models and
observations may not be as powerful sources of efficacy beliefs when there are other influences
such as mastery experiences and physiological arousal which are more prominent. However,
support for beginning teachers might still be necessary. Vicarious experiences have been found in
prior studies to be of particular significance to individuals with limited prior experiences and
would have a larger impact for them (Usher & Pajares, 2009). The expert support rendered to less
experienced teachers through mentoring platforms is also in line with theoretical propositions and
empirical evidence that postulates the impact of modelled performance on the observer’s efficacy
belief (Phan & Locke, 2015; Usher & Pajares, 2008).
With respect to physiological and emotional states as a source of efficacy, the findings
based on the standardised beta showed that it came third in influence on self-efficacy beliefs. In
addition, it had an inverse effect on all aspects of the formative assessment process. This indicates
that teachers need to be able to convert any potential negativity or adverse feelings, such as stress
and anxiety, into positive ones. Even in cases of perceived failure, teachers need to be able to
respond positively to the situation or attribute whatever the outcome might be. As there is a
negative influence, teachers need to ensure that they do not become overwhelmed by negative
emotions. People’s positive emotions play a key role in putting them in a proper frame of mind to
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absorb new knowledge and pick up new skills (Weiss, 2000), as well as promote their engagement
and active participation in activities and tasks (Diener & Diener, 1996; Fredrickson, 2001; Ito &
Cacioppo, 1999; Levenson, 1994; Oatley & Jenkins, 1996).
The findings from the interviews conducted in this study indicated that the teachers were
able to respond positively to situations due to their good relationships with their students, even in
the case of actual or perceived failure. With good and positive student-teacher relationships,
teachers are less likely to be afraid of trying out new things in formative assessment as they would
be confident of handling the reactions of students in a positive manner even if the new assessment
tool were to go wrong or did not turn out as planned. Much of teacher-student relationship research
has focused on its influence on students, and the positive effects of strong student-teacher
relationships on student achievement and student outcomes have been relatively well documented
(e.g. Baker, 2006; Chong, Huan, Quek, Yeo, & Ang, 2010; Davis, 2003; Klem & Connell, 2004;
Roorda, Koomen, Spilt, & Oort, 2011; Sointu, Savolainen, Lappalainen, & Lambert, 2017).
However, there have been few studies on the positive effects of these student-teacher relationships
on the teacher with respect to the role of teacher self-efficacy in formative assessment (e.g. Davis,
2006). This finding contributes to current research to suggest that establishing strong studentteacher relationships and harnessing the positive effects of these student-teacher relationships can
help the teacher with respect to strengthening their positive affect and having the confidence to
implement formative assessment in the classroom. Consequently, it would be good to have more
research that examine the reciprocal effects between the two.
Collective efficacy was a significant positive predictor of self-efficacy beliefs both in
carrying out formative assessment tasks and in carrying out more difficult formative assessment
tasks. This collective efficacy is about the entire group’s shared belief in their combined abilities
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to carry out the necessary action to attain the required outcomes for a particular task or domain (R.
D. Goddard et al., 2000). Through working together collaboratively and supporting one another in
work, teachers are likely to develop a shared efficacy in the task that they need to accomplish.
Research has found that collective efficacy of teachers is a key factor that positively influences
student outcomes and achievements (R. D. Goddard et al., 2000; John Hattie, 2012). Gray, Kruse
and Tarter (2017) have also explored the role of collective efficacy in the development of
Professional Learning Communities (PLCs) in schools and collaborative practice. Singapore has
set up PLCs in all schools as a means of professional development with the objective of improving
classroom practices through collaborative inquiry that brings out curricular innovations and raises
teachers’ instructional expertise (Hairon & Tan, 2017). It is possible that PLCs are able to raise
teachers’ expertise and improve their practices due in part to Singapore’s collectivist culture, for
instance, Hwang, Francesco and Kessler (2003) found that Singapore rated the highest on
collectivism compared to both Hong Kong and the United States, while Vieluf, Kunter and Vijver
(2013) concluded that teacher self-efficacy was related to collectivism as teachers reported higher
self-efficacies in countries where there was more emphasis on interdependence. Collective
efficacy being a significant positive predictor of self-efficacy beliefs as shown by the findings in
this research, is evidenced by the outcomes of PLCs in the schools, and indicative of the collectivist
nature of the teachers, where they draw confidence from the collaborations to improve their
classroom practices. Future research can explore collective efficacy’s influence on self-efficacy
beliefs in different domains of teaching, from classroom management to formative assessment and
student engagement. The other validated source in this study, school support, was not a significant
predictor of self-efficacy beliefs in formative assessment.
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In summary, this study found that mastery experiences accounted for the largest amount of
influence on the level of self-efficacy beliefs out of the four sources of mastery experiences,
vicarious experiences, social persuasion and physiological arousal. Results for the other three
sources of self-efficacy beliefs are less deterministic. Physiological arousal had a slight negative
influence on the level of self-efficacy beliefs for most of the assessment processes; social
persuasion had a positive influence on the level of self-efficacy beliefs to carry out more difficult
formative assessment tasks and to encourage peer learning and became the key predictor of selfefficacy beliefs when the threshold of difficulty is exceeded, beyond which mastery experiences
becomes less influential; while vicarious experiences had no influence at all on self-efficacy beliefs.
Findings for the other two new sources of self-efficacy, school support and collective efficacy,
were also inconclusive, as collective efficacy had a positive influence on the level of self-efficacy
beliefs to carry out formative assessment tasks while school support was not influential.

6.4
RQ4: How are Teachers’ Levels of Self-Efficacy Beliefs, Sources of SelfEfficacy Beliefs, Formative Assessment Practices and Perceptions of Formative
Assessment Associated with Their Age, Years of Experience, Level of Academic
Qualifications, Formal Training in Formative Assessment, School Type and School
Level?
This research question explored the ways in which specific teacher background information
were associated with their levels of self-efficacy beliefs in formative assessment, sources of selfefficacy beliefs, formative assessment practices and perceptions of formative assessment.

Age and years of teaching experience
Distinctive differences in terms of age group and years of teaching experience were shown
between sub-groups for their level of self-efficacy to carry out more difficult formative assessment
tasks. Younger teachers and those with less years of teaching experience had lower levels of self197
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efficacy than the older teachers. Teachers who are older are most likely also the same teachers who
have longer teaching experience as the analysis showed a positive association between age group
and years of teaching experience. For the difficult tasks, it is not expected that a beginning teacher
with two years of teaching experience and less will be able to manage them as their focus in
mastery might be with pedagogical practices and classroom management (Fantilli & McDougall,
2009). Indeed, prior research has similarly found teachers’ teaching self-efficacy to increase with
experience (Dembo & Gibson, 1985; Ross et al., 1996), particularly during the pre-service years
(Cheong, 2010; A. W. Hoy & Spero, 2005; Utley et al., 2005). Additionally, the research has also
shown that beginning teachers have a difficult time as they are expected to assume the complete
duties of an experienced teacher once they enter the school, and at times with little or no support
(Le Maistre & Pare, 2010). As such, these teachers expend more time and effort in their early
teaching years to adapt to school life and teaching. When they are better established in their
pedagogical practice, they are better able to concentrate on areas of work such as carrying out
longer term lesson planning, setting and monitoring goals for the students and attending to the
needs of individual students (Fantilli & McDougall, 2009). It has also been found that several areas
of teaching are particularly challenging for beginning teachers and these include: classroom
management, assessment of student learning, engaging students and managing individual
differences of students (Fontaine et al., 2012; Mann & Tang, 2012). In particular, prior studies
have found differences between beginning teachers and experienced teachers in their classroom
management skills, subject content knowledge, pedagogical content knowledge, problem solving
and decision making skills (D. J. Palmer et al., 2005; Wolters & Daugherty, 2007). It may take
beginning teachers more teaching years and experience to strengthen their self-efficacy beliefs (R.
M. Klassen & Chiu, 2010; Tschannen-Moran & Woolfolk-Hoy, 2007). More specifically,
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Tschannen-Moran and Woolfolk-Hoy (2007) found that for beginning teachers, contextual factors
such as the availability of teaching resources and interpersonal support were more important for
their self-efficacy beliefs compared with experienced teachers who were influenced more by
mastery experiences and less by contextual factors. This is in line with the findings here that show
older teachers as well as those with at least six years of teaching experience better able to
experience higher levels of self-efficacy beliefs in carrying out difficult formative assessment tasks.
The findings also revealed that teachers with fewer years of teaching experience were less
likely to regard social persuasion as a source of self-efficacy beliefs. The Teaching and Learning
International Survey (TALIS) study found that it was more likely for experienced teachers than
for new teachers to report having a thorough understanding of the subject field, pedagogical
content knowledge, and associated classroom practice (Paniagua & Sanchez-Marti, 2018). They
are better equipped with pedagogical skills, and are therefore more likely to have the ability to do
more and try out innovative ideas and creative methods in teaching. Consequently, these teachers
would be more likely to draw confidence from colleagues who might seek their advice and ideas
on assessment issues, especially if they bring in new ideas and methods. The difference between
them and those with less than two years of teaching experience is suggestive of that.

Formal training
Formal training was found to be a key factor that contributed to differences among teachers.
The analysis indicated that teachers with formal training reported higher levels of self-efficacy
than those who did not, in the following areas: (1) carrying out formative assessment tasks; (2)
providing feedback to students; (3) encouraging peer learning; (4) and setting goals with students.
The findings from this study provide further evidence highlighting the role of formal training in
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fostering self-efficacy levels. Formal professional development programmes in formative
assessment are essential for continual updating of knowledge and skills. At the same time, selfefficacy can be fostered and enhanced through such formal structured platforms that focus on
constructive use of providing student feedback, peer learning and goal setting. This is in line with
other research that have shown that formal training was associated with increased levels of
confidence and self-efficacy in individuals in carrying out the tasks that they have been trained for
(Hotham et al., 2017; Pelton, 2014; Rochette et al., 2017), and especially so when higher levels of
skills or a focused, niche set of skills are involved. Research has indicated the role of formal
training in self-efficacy. For instance, Pelton (2014) found that a training seminar helped a group
of graduate students who were about to step into the classroom for the first time by reducing their
anxieties (psychological arousal) and increasing their pedagogical abilities (mastery experience).
In terms of the types of formal training that might be beneficial, research has shown that
professional development and training that is continuous, intense and aligned to practice is
effective (Darling-Hammond, Wei, Andree, Richardson, & Orphanos, 2009; Hunzicker, 2011),
and professional development in the form of active learning has led to improvements in skills and
knowledge for teachers (Birman, Desimone, Porter, & Garet, 2000). Future research can extend
the utility of such platforms on training teachers to use formative assessment effectively and in
ways that enhance their self-efficacy.
The findings from this study also reveal that mastery experiences, vicarious experiences
and social persuasion were primary sources of self-efficacy for teachers who had previously
attended formal training. Past studies have found that teachers consider formal training as a
successful accomplishment that remained with them even back in the classroom (O'Neill &
Stephenson, 2012; Piwowar, Thiel, & Ophardt, 2013; Velthuis et al., 2014) and contributed to their
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positive perceptions of their own abilities. As such, those who had previously attended formal
training would be able to use that to help increase their confidence levels. Palmer et al (2015) for
instance, found that teachers who went through training in a tailored science content course
reported having their self-efficacy levels increase during the course and remaining stable even
months after the course. Erlich and Shaughnessy (2014) similarly found that student teachers’
confidence in teaching increased after attending a formal structured programme on how to teach,
while Tuchman and Isaacs (2011) reported that formal pre-service training was associated with
positive teacher self-efficacy. Additionally, these studies have shown that formal training is indeed
a critical factor in producing mastery experiences, therefore contributing to higher levels of selfefficacy beliefs (Erlich & Shaughnessy, 2014; D. Palmer et al., 2015; Tuchman & Isaacs, 2011;
Velthuis et al., 2014). However, there have not been studies which have found associations
between vicarious experiences or social persuasion and formal training. Consequently, this study
has provided evidence of the importance of formal training in influencing the three sources of
mastery experiences, vicarious experiences and social persuasion. One way that this association
can be initiated in formal training is to expose teachers to role modelling and observations as part
of the training and to provide opportunities for collaboration, either during pre-service training or
sharing platforms in schools, and for teachers to collectively share, reflect and practice in ways
that will generate positive impact (Birman et al., 2000; Vescio, Ross, & Adams, 2008; Wei,
Darling-Hammond, Andree, Richardson, & Orphanos, 2009). Mentoring is another form of
vicarious experience, especially for newer teachers. The expert support rendered to less
experienced teachers through mentoring platforms is in line with theoretical propositions and
empirical evidence that postulates the impact of modelled performance on the observer’s efficacy
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belief (A. Bandura, 1997; Blonder et al., 2014; Tschannen-Moran et al., 1998; Usher & Pajares,
2009).
Additionally, distinctive differences were found among the teachers’ formative assessment
practices in classrooms. Those who had received formal training were more likely than those who
had not to carry out peer learning and goal setting with their students in the classroom. This extends
past studies in teaching self-efficacy which have shown that training was associated with instances
of the learners returning to the classroom and implementing what they had learned (Andersson &
Palm, 2018; Browder, Karvonen, Davis, Fallin, & Courtadelittle, 2005; Erlich & Shaughnessy,
2014), and suggests that such action is influenced by training.
The findings in the study also showed that teachers who had prior formal training were
more likely to disagree that it was too demanding to prepare for formative assessment compared
to those with no prior formal training. This may be an indication that formal training makes a
difference in teachers’ perceptions of formative assessment. A study by Stevenson, Lewis and Hay
(2004) found that physiotherapists had more positive attitudes towards evidence-based practice
after attending a training programme. Another study by Ucar and Demircioglu (2011) showed that
a four-year formal training programme for teachers changed their attitudes favourably towards
astronomy. As such, it could be that having been trained in formative assessment, the teachers
perceived it more positively and are better able to calibrate the demands of formative assessment
on their time and effort to be expended.

Level of academic qualifications
The findings revealed a correspondence between length of the academic programmes and
the teachers’ level of self-efficacy beliefs, with increased efficacy with duration of training. This
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is particularly evident with teachers who reported handling more difficult formative assessment
tasks.
Teachers’ level of academic qualifications was found to be associated with differences in
their perceptions. Teachers with training at the tertiary level were more likely to agree that parents
had a role to play for formative assessment to work. However, working with parents might have
its own challenges and requires teachers to acquire a different set of competencies (Gartmeier,
Gebhardt, & Dotger, 2016). Along with the earlier finding that teacher confidence increased with
academic programme duration, a reason for the stronger agreement of these teachers could be that
they were trained in these required competencies to work with parents and consequently were more
likely to accept parental involvement in formative assessment. This speculation would benefit from
further investigation.
A substantially larger proportion of teachers who obtained tertiary education, as compared
to those with other qualifications, also perceived that it was not demanding to prepare for formative
assessment tasks in the classroom. Consequently, teachers with degrees and masters might have
been exposed to formative assessment as part of their education, which might have led to their new
or corrected understanding that there was minimal preparatory work involved. This finding also
converged with empirical evidence to suggest that further education and understanding not only
leads to an increase in cognitive abilities, it also contributes to the acquisition of more skills and
techniques (W. K. Hoy & Woolfolk, 1993; Kazempour & Sadler, 2015).

Summary of findings to address RQ4
Three major findings emerged from this research question: (1) formal training was found
to be a key factor that contributed to differences in teachers’ levels of self-efficacy beliefs, their

203

ATTENTION: The Singapore Copyright Act applies to the use of this document. Library and Information Services Centre, National Institute of Education.

use of formative assessment in the classrooms, their personal perceptions of formative assessment
as well as mastery experiences, vicarious experiences and social persuasion as sources of selfefficacy beliefs; (2) teachers’ years of teaching experience was found to contribute to differences
in their levels of self-efficacy beliefs to carry out more difficult formative assessment tasks and
social persuasion as a source of self-efficacy; (3) teachers’ level of academic qualifications was
shown to make a difference with their level of self-efficacy beliefs in more difficult formative
assessment tasks and their perceptions of formative assessment.
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CHAPTER 7
CONCLUSION
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7

CONCLUSION
This chapter highlights the significance and implications of the current research and also

discusses its limitations. It concludes by making recommendations for future research and
improvement of practice.

7.1

Contributions of Study
This thesis extends on previous research on self-efficacy beliefs by exploring its effect on

formative assessment. It brings together two bodies of knowledge, important to both teaching and
learning, to provide a better understanding of how self-efficacy relates to the utility of formative
assessment practices. The following are the major contributions of this study: (1) development of
the sources of self-efficacy beliefs (SEB) scale; (2) development of a scale for the level of selfefficacy beliefs in formative assessment (SEFA); (3) development of a scale for teachers’
formative assessment practices in the classroom; (4) determining the sources of self-efficacy
beliefs in formative assessment for teachers; (5) establishment of the relative importance of the
sources of self-efficacy in formative assessment where mastery experiences was the largest
contributor; (6) elucidating the relationships between teachers’ demographic factors and their selfefficacy beliefs; and (7) highlighting insights into the relationships among self-efficacy beliefs,
teachers’ formative assessment practices and their perceptions of formative assessment.
Development and validation of the sources of self-efficacy beliefs scale was first carried
out in this study and factor analysis showed acceptable model fit and good reliability for both the
four-source model as well as the six-source model, which includes school support and collective
efficacy. Scales have previously been developed to examine self-efficacy beliefs in other teaching
contexts and in academic subjects (De Smul et al., 2018; Mamaril et al., 2016; Nie et al., 2012;
Rohatgi et al., 2016), but this is one of the first research studies to look at self-efficacy beliefs in
formative assessment and therefore contributes to existing literature. This study also adapted and
206

ATTENTION: The Singapore Copyright Act applies to the use of this document. Library and Information Services Centre, National Institute of Education.

validated a scale for the level of self-efficacy beliefs in formative assessment, using the five-stage
formative assessment process delineated by Black and Wiliam (2009). This five-stage process was
validated in the formative assessment practices scale in this study, but for the self-efficacy beliefs
scale, it was found that self-efficacy beliefs of teachers differed based on difficulty of task, which
resulted in a six-stage formative assessment process.
Therefore, the utility of this construct of self-efficacy has been extended by examining a
pedagogical practice that is central to effective teaching and learning, that is the capability to use
varied forms of formative assessment. This contributes to the existing literature that has examined
its utility in other teaching contexts (Chong & Kong, 2012; D. B. Morris & Usher, 2011) and in
academic subjects (P. L. Brown et al., 2016; Chiou & Liang, 2012).
This study also provided further empirical evidence by identifying sources of efficacy
beliefs that teachers draw upon in using formative assessment to inform their teaching and learning
to improve student outcomes, examining the relative importance of the different sources in
contributing to self-efficacy beliefs, understanding the differences in self-efficacy beliefs for
different groups of teachers according to their demographic data, and investigating the association
between levels of self-efficacy beliefs and actual classroom practices of formative assessment.
Mastery experiences has emerged as a key influence of self-efficacy in most practices of the
formative assessment process, with the exception of carrying out more difficult formative
assessment tasks where social persuasion emerged as the key influence. Additionally, teachers
with formal training in formative assessment are more likely to have higher levels of self-efficacy,
carry out formative assessment practices in the classroom and also more likely to hold positive
perceptions of the use of formative assessment, while teachers’ years of teaching experience was
found to contribute to differences in their levels of self-efficacy beliefs to carry out more difficult
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formative assessment tasks and social persuasion as a source of self-efficacy. Taken together, the
study adds to the growing body of research in teacher education and attests to the malleability of
the efficacy construct in strengthening teaching practice.

7.2

Implications for Education and Research
There are some implications for educators and researchers. This study has found empirical

evidence for Bandura’s (1997) social cognitive theory that self-efficacy beliefs are associated with
individual agency to act, as teachers’ perceived levels of self-efficacy beliefs was found to
correspond positively to their actual formative assessment practices in the classroom. Additionally,
mastery experiences has emerged as the most important influence on self-efficacy beliefs above
all other sources and as such, meaningful and practical learning experiences (Rochette et al., 2017;
Tuchman & Isaacs, 2011) can be provided to all teachers throughout their careers so that the
teachers might benefit from them. As physiological arousal has a negative effect, emotional
support is also important to reduce negative emotions such as stress and anxiety from teachers in
the classrooms so that their confidence levels would not be adversely affected (J. J. Chen, 2019;
Fredrickson, 2001). However, social persuasion becomes the key predictor of self-efficacy beliefs
when the threshold of difficulty is exceeded, suggesting that mentoring and verbal support are still
important in schools (Ahn et al., 2016; Erlich & Shaughnessy, 2014; Phan & Locke, 2015),
especially in preparing beginning teachers and helping them to adjust and integrate into the school
culture and teaching fraternity (Fantilli & McDougall, 2009; Fontaine et al., 2012; Le Maistre &
Pare, 2010). More specifically, as formal training played a key role in professional growth and
development of teachers through different forms needs to continue in schools (Birman et al., 2000;
Darling-Hammond et al., 2009; T. R. Guskey, 2003; Wei et al., 2009), be it structured courses,
workshops, seminars, structured mentoring, or professional learning communities, and these will
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definitely be useful in building up teachers’ skills and competencies in various areas (O'Neill &
Stephenson, 2012; Piwowar et al., 2013; Vescio et al., 2008; Yoo, 2016). In conclusion, the
findings from this study suggest that fostering and enhancing teacher self-efficacy beliefs in
formative assessment can be better attained through specific pathways by first ensuring mastery
experiences of the target content areas, and supported by social persuasion as the level of difficulty
of tasks increases.

7.3

Limitations of Study
Despite the noteworthy contributions of this study to the theory, in terms of scale

development, expanding research and practice of self-efficacy beliefs and formative assessment,
this study should be understood within some constraints and limitations which should be noted in
the interpretation of the research findings. Although attempts have been made throughout the study
to reduce the limitations as much as possible in order to improve validity of the results, but like
any other research, there still exist some that this study has not adequately addressed.
First, the study was carried out using convenience sampling. Although a stratified random
sampling method might have been preferred to ensure more representativeness of the sample to
the population of teachers in primary and secondary schools in Singapore, there were some
considerations for the choice of the sampling design. A convenience sample was used for practical
reasons as it was difficult to gain access to the teachers in their schools.
Second, this research was a cross-sectional study, where the collection of data and
measurement of variables took place at a point in time. Variables such as formative assessment
practices in this study required teachers to think back on the classroom practices over the last six
months to take into account the possible time factor which could affect the validity of the study,
simply because formative assessment might not be something that is carried out on a daily basis.
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However, cross-sectional studies are limited as they are carried out at a particular time point and
do not provide insights into the sequence of events (Levin, 2006). Therefore, it is only possible to
infer associations from cross-sectional studies and not causality (Levin, 2006; Sedgwick, 2014).
An additional limitation of a cross-sectional study is that it may be prone to non-response bias if
participants in the survey differ from non-participants, resulting in a sample that might not be
representative of the population (Sedgwick, 2014). For future studies, this can be addressed by
studying a same group of respondents at two different time points to create a longitudinal research.
A further extension would be to investigate the effects of each of the sources of self-efficacy before
and after an intervention has been carried out. For instance, to examine the effects of mastery
experiences on self-efficacy beliefs, a study can collect data before and after the respondents have
been sent for training, as similar studies have done (Hennessy, 2000; Hotham et al., 2017).
Third, this study used a self-reported single-source survey which only used the ratings of
teacher’s own perceptions of their level of self-efficacy beliefs and sources, and their use of
formative assessment practices. As such, their ratings might be skewed because it is based on their
own perceptions of themselves and the people around them. Some respondents might overestimate their levels of self-efficacy while others might down-state them (Bertrand, 2001).
However, it is also difficult to use the reports of others in the study as people might not be receptive
to being reported on by others. In addition, the teachers themselves are the most accurate measure
for indicating their own psychological levels in terms of their self-efficacy beliefs. Another
alternative is the use of triangulation to provide deeper insights, such as the use of in-depth
qualitative interviews to probe further and find out more (Wyatt, 2014). In particular, the use of
formative assessment practices in the classroom lends itself to the possibility of carrying out
classroom observations of actual practices to verify the data collected. However, this study is
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constrained by the lack of time and manpower to carry out classroom observations. In order to
minimise the possibility of over-estimation in self-reported data, this study employed methods
such as: (1) ensure that respondents are anonymous by not collecting identifiable data, thus
reducing the need for respondents to inflate scores for social desirability; and (2) ensuring the scale
items were adapted from studies that indicated high reliability and validity and inputs from subject
matter experts as well as experts in scale development and construction.
The limitations notwithstanding, the study represents a step forward in examining the
sources of self-efficacy beliefs in teachers in the area of formative assessment. This is a rarely
explored aspect in the field of education. The study can serve as a stepping stone for further
research into the sources of self-efficacy beliefs and perhaps also serve as the base from which
more work can be done to explore in greater depth how teachers draw confidence in using
formative assessment.

7.4

Directions for Future Research
Formative assessment is an emerging trend in teaching and learning in Singapore schools,

which have removed summative assessment at some educational levels and are looking into more
holistic forms of assessment that can evaluate students beyond academic grades. As a result, the
expectations are for teachers not only to continue with summative assessment methods, but also
develop new forms of formative assessment in the classroom that would inform teaching and
learning. Formative assessment is also an area that research on self-efficacy beliefs has not yet
explored in the field of education, which has mainly examined teachers’ teaching efficacy (Aydin
et al., 2012; D. Palmer et al., 2015; Utley et al., 2005) or students’ efficacy in academic subjects
(P. L. Brown et al., 2016; Chiou & Liang, 2012). There exists a gap in formative assessment
research which this study has sought to address in exploring a new domain for self-efficacy beliefs.
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Based on the scope and findings of this current research, there are suggestions for future
research and recommendations for practice that can be carried out to extend the understanding of
self –efficacy beliefs and formative assessment.
First, scales were developed and validated in this study for sources of self-efficacy beliefs,
levels of self-efficacy beliefs in formative assessment, as well as teachers’ formative assessment
practices. Future studies could cross-validate these scales in different cultures and contexts, as they
were only validated in the Singapore context in this study. Future studies could also use the
validated scales to explore formative assessment and teacher self-efficacy in different cultures and
contexts, and at either the early childhood level or higher education level other than primary and
secondary schools which were part of this research, to explore if the validated scales will transfer
well to other cultures and other educational contexts.
Second, not only should the validated scales be tested in different cultures and contexts,
the research itself can also be replicated across cultures and contexts to determine if concepts such
as self-efficacy beliefs in formative assessment differ. Past research have shown that culture and
contexts do make a difference in sources of self-efficacy beliefs in teachers in their teaching, and
students in their academic subjects (Ahn et al., 2016; Robert M. Klassen, 2004; Loreman et al.,
2013; Phan & Locke, 2015). For instance, teachers in Asian countries were more likely to have
vicarious experiences and social persuasion as sources of efficacy beliefs in teaching compared to
teachers from Western countries where sources tended to be mastery experiences (Robert M.
Klassen, 2004; Phan & Locke, 2015). More specifically, Ahn et al. (2016) found that social support
from Korean parents for their children and from their peers for Filipino adolescents were strong
influences for their self-efficacy beliefs in Mathematics. This could be attributed to cultural
differences where Asians are more collective and Westerners more individualistic (Goziev, 2016).
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For that reason, more research on cultural differences would be useful to determine differences
exist for self-efficacy beliefs in formative assessment.
Third, with two new possible sources of self-efficacy beliefs identified in the study, it
would be useful for future research to consider further exploring these two sources – school support
and collective efficacy – and possible new sources which were not found in this study. Sources of
self-efficacy beliefs could come from a multitude of sources and not just the four of mastery
experiences, social persuasion, vicarious experiences and physiological arousal. Self-efficacy is
complex and should encompass more than the four sources. This study has shown that there are
variances that are unaccounted for. In addition to these identified self-efficacy sources, it may be
useful for future studies to explore and expand the field with identifying other possible sources
that are specific to the subject or task of interest.
Fourth, experimental design or longitudinal studies could be carried out to extend the crosssectional data that was collected in this study. Sources such as mastery experiences are
accumulated over time, therefore it seems logical to examine changes in teachers’ perceptions of
mastery experiences over a period of time, and see if changes in these perceptions also lead to
changes in the level of self-efficacy beliefs. In addition, psychological concepts such as selfefficacy are bound to vary across time, as they seem to be affected by overwhelming success or
major failure, especially when it comes to mastery experiences (Lodewyk & Winne, 2005; Schunk
& Meece, 2006; Shim & Ryan, 2005). Longitudinal studies would provide greater clarity with a
more comprehensive picture of the nature of self-efficacy beliefs and how they evolve over time
(Caruana, Roman, Hernandez-Sanchez, & Solli, 2015; White & Arzi, 2005).
Fifth, in this study, it is not possible to determine causal links among the variables of
sources of self-efficacy beliefs, the level of self-efficacy beliefs and formative assessment practices
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because of the cross-sectional and correlational nature of the research design (Levin, 2006;
Sedgwick, 2014). Hence, carrying out experimental or longitudinal studies would help investigate
the possibility of causation (White & Arzi, 2005) where sources of self-efficacy beliefs lead
directly to the increase or decrease of said beliefs, or where the levels of self-efficacy beliefs
directly cause the teacher to use or not to use formative assessment practices in the classroom.
Future studies could consider different research designs to gather more in-depth understanding and
insights on issues related to self-efficacy beliefs and formative assessment.

7.5

Conclusion of Study
The notion of self-efficacy beliefs is a complex and multi-faceted psychological concept

that requires more empirical work to shed some light on its effects on teachers’ formative
assessment practices. This thesis extends on previous works of teacher self-efficacy beliefs to
provide a more comprehensive understanding of it in the domain of formative assessment. More
specifically, this study validated a sources of self-efficacy beliefs scale and a level of self-efficacy
beliefs in formative assessment scale. It examined the relative importance of the sources of selfefficacy beliefs and also explored teacher variables that affected self-efficacy beliefs.
Results from this study showed the importance of mastery experiences in the careers of
teachers, and how years of teaching experience played a critical role in carrying out more difficult
formative assessment tasks. It showed the importance of formal training in carrying out formative
assessment and also found evidence for the correlation between the level of self-efficacy beliefs
and the use of formative assessment practices in the classroom. This study added new empirical
knowledge to existing research on self-efficacy beliefs and provided support for the necessity of
said beliefs in the implementation of formative assessment in the classroom. Taken together, this
thesis can contribute significantly to the theory, research and practice of self-efficacy beliefs.
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ANNEX A
Table 1.1: Formative assessment practices and interview questions
Research
Formative assessment practices Interview questions for teachers
in literature
Natriello (1987)
1. What is formative assessment
• Establish the purpose for
to you?
evaluating students
(Natriello, 1987)
• What is the purpose of
formative assessment at
your school?
• Do teachers at (school)
have a definition of
formative assessment?
• Do teachers at (school)
design or plan formative
assessment?
• Do teachers at (school)
implement formative
assessment in the
classroom?
Black and Wiliam
(2009)

• Clarify and share learning
intentions and criteria for
success

Cauley and
McMillan(2010)

• Provide clear learning targets

Sadler (1989)

Teachers need to ensure that
their students:
• Possess a concept of the
standard (or goal) being
aimed for

3. To what extent do you inform
students of the criteria for
success (performance criteria) in
the module?

Cizek (2010)

• Provide examples of learning
goals including, when
relevant, the specific grading
criteria or rubrics that will be
used to evaluate the student’s
work

4. How do you ensure that all
students understand the learning
objectives and criteria for
success?

Black and Wiliam
(2009)

• Engineer effective classroom
discussions and other
learning tasks that elicit

5. How do you decide what tasks
to assign to students in order to
achieve the learning objectives?

256

2. To what extent do you inform
students of the learning
objectives/ instructional
objectives of the module?
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Research

Formative assessment practices
in literature
evidence of student
understanding

Interview questions for teachers

Natriello (1987)

• Set criteria for student
performance
• Set standards for student
performance

6. To what extent do you set
criteria and standards for student
performance on tasks?

Cizek (2010)

• Identify the student’s current
knowledge/skills and the
necessary steps for reaching
the desired goals

7. How do you evaluate the
actual/current level of
performance with the
criteria/standard?

Natriello (1987)

• Sample information on
student performance
• Appraise student
performance

Torrance and Pryor
(2001)

• Question students to elicit
evidence of knowledge/ seek
clarification on work done
• Critique work
• Assign mark, grade or
summary judgment on
quality of work

Sadler (1989)

Black and Wiliam
(2009)

Cizek (2010)

Teachers need to ensure that
their students:
• Compare the actual (or
current) level of performance
with the standard
• Provide feedback that moves
learners forward
• Provide feedback that is nonevaluative, specific, timely,
related to the learning goals,
and provide opportunities for
the student to revise and
improve work products and
deepen understandings
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8. To what extent do you
provide feedback to students on
their performance?
• What kind of feedback
do you provide to
students?
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Research
Torrance and Pryor
(2001)

Formative assessment practices Interview questions for teachers
in literature
• Supply information, correct
or make a counter-suggestion
• Give and/or discuss
evaluative feedback on work
done

Cauley and
McMillan(2010)

• Help students set attainable
goals for improvement

Cizek (2010)

• Promote metacognition and
reflection by students on
their work

Natriello (1987)

• Monitor outcomes of the
evaluation of students

Torrance and Pryor
(2001)

• Suggest or negotiate with
student what to do next

Sadler (1989)

9. How do you work with
students to close the gap
between current performance
and performance
criteria/standard
• How do you help
students set attainable
goals for improvement?

Teachers need to ensure that
their students:
• Engage in appropriate action
which leads to closure of the
gap

Black and Wiliam
(2009)

• Activate students as
instructional resources for
one another

10. To what extent do you get
students to act as instructional
resources for one another?

Black and Wiliam
(2009)

• Activate students as owners
of their own learning

11. To what extent do you get
students to take ownership of
their own learning?

Cizek (2010)

Teachers need to ensure that
their students:
• Take responsibility for their
own learning
• Self-monitor progress toward
the learning goals
(No equivalent process)
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12. To what extent are these
formative assessment practices
carried out by all teachers in
every module? When are they
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Research

Formative assessment practices
in literature

Interview questions for teachers
carried out/when are they not
carried out?
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Table 1.2: Original and adapted interview questions for sources of self-efficacy
Research
Original Interview Questions in Cited Adapted Interview Questions
Research
for this Study
Morris and
1. What past experiences or
• What experiences related to teaching
Usher (2011)
training did you have in
did you have prior to teaching at the
formative assessment?
college level?
• What experiences in your professional
life as a teacher have made you more
confident as a teacher of
undergraduates?
• If I asked you to rate your confidence
in teaching undergraduate classes in
your discipline on a scale of 0-10,
what number would you select?
• Can you tell me the reasons that you
selected this number?

2. If I asked you to rate your
confidence in implementing
formative assessment practices
in the classroom on a scale of 1
– 10, what number would you
select? Why?

• Which of the things you mentioned do
you believe had the most powerful
influence on your confidence? Why?
• I would like to close our chat by
asking you to think broadly about your
confidence as a teacher of
undergraduates and give me what you
believe have been the three most
powerful influences on your teaching
confidence in order of the power you
believe each of their influences has
exercised. Begin with the most
powerful influence on your
confidence.

3. What do you believe was the
most powerful influence on
your confidence in formative
assessment? Why?

• According to the theory I am
exploring in this study, there are many
vicarious influences on the confidence
we have in our teaching. These may
include things we’ve seen, things
we’ve read, or others we have
observed. Can you pinpoint some
powerful vicarious influences on your
teaching confidence?

4. To what extent do things you
may have seen, things you may
have read or others you may
have observed have any
influence on your confidence
in formative assessment?

• Tell me some of the things other
people have said about your teaching
that you particularly recall.

5. What are some things that
other people have said about
your formative assessment
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Research

Usher (2009)

Original Interview Questions in Cited
Research
• Of the things that people have said,
which ones stand out for you as
positive comments that boosted your
confidence?
• Of the things that people have said,
which ones stand out for you as
negative comments that decreased
your confidence?

Adapted Interview Questions
for this Study
practices that you particularly
recall? Which of these stand
out as positive comments that
boosted your confidence?
Which of these stand out as
negative comments that
decreased your confidence?

• Identify for me some of the most
prominent feelings and emotions that
you experience when you are teaching
and when you are preparing to teach.
• Which of these feelings or emotions
would you say have raised your
confidence in teaching
undergraduates?
• Which of these feelings or emotions
would you say have decreased your
confidence?

6. What are some of the most
prominent feelings and
emotions you experience when
implementing formative
assessment practices in the
classroom? Which of these
have boosted your confidence?
Which of these have decreased
your confidence?

• Even highly recognised teachers like
you occasionally run into teaching
challenges and setbacks. Tell me about
some of the setbacks you have faced
in your teaching.
• How do you deal with these sorts of
setbacks?
• Do they influence your teaching
confidence? Explain.

7. Tell me about some of the
setbacks you have faced in
implementing formative
assessment. How do you deal
with these setbacks? Do they
influence your confidence in
formative assessment?

• Tell me about the math teachers
you’ve had.
• What sorts of things do you teachers
tell you about your performance in
math?
• How does your teacher make you feel
about your ability in math?

8. How does your superior
make you feel about your
ability to implement formative
assessment practices in the
classroom? What sort of things
does he/she tell you?

• Describe the best teacher you’ve had
in math. What made her (or him) so
good?

9. Describe a mentor, superior
or colleague who helped you
with formative assessment
practices in the classroom (if
any)
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Research

Original Interview Questions in Cited Adapted Interview Questions
Research
for this Study
• What could your teachers do to help
you feel more confident in your math
abilities?
10. What could make you feel
• What could you teachers do to help
more confident about your
you feel more confident in your math
formative assessment abilities?
abilities?
• Under what conditions do you perform
well in math? Under what conditions
do you perform less well? Why?
• Have you ever been recognised for
your ability in math? Explain.

11. Have you ever been
recognized for your use of
formative assessment
practices? Please elaborate.

• I want to ask you to think about how
math makes you feel. You probably
haven’t been asked to think about that
before. When you are given a math
test, how does that make you feel?
How do you feel when you are given a
math assignment?

12. How do you feel when you
have to implement formative
assessment practices in the
classroom?
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Table 1.3: Interview Questions and Constructs
Research
Adapted Interview Questions for this
Study
Morris and
1. What past experiences or training did
Usher (2011)
you have in formative assessment?

Construct the Question is
Designed to Address
Mastery experience

2. If I asked you to rate your confidence
in implementing formative assessment
practices in the classroom on a scale of 1
– 10, what number would you select?
Why?

Overall self-efficacy belief

3. What do you believe was the most
powerful influence on your confidence in
formative assessment? Why?

Relative strength of sources of
self-efficacy beliefs

4. To what extent do things you may
have seen, things you may have read or
others you may have observed have any
influence on your confidence in
formative assessment?

Vicarious experience

5. What are some things that other people Social persuasion
have said about your formative
assessment practices that you particularly
recall? Which of these stand out as
positive comments that boosted your
confidence? Which of these stand out as
negative comments that decreased your
confidence?
6. What are some of the most prominent
feelings and emotions you experience
when implementing formative
assessment practices in the classroom?
Which of these have boosted your
confidence? Which of these have
decreased your confidence?

Physiological arousal

7. Tell me about some of the setbacks
you have faced in implementing
formative assessment. How do you deal
with these setbacks? Do they influence
your confidence in formative
assessment?

Overall self-efficacy belief /
Mastery experience (if
description of past experience
is given) /
Physiological arousal (if
feelings are mentioned)
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Research
Usher (2009)

Adapted Interview Questions for this
Study
8. How does your superior make you feel
about your ability to implement
formative assessment practices in the
classroom? What sort of things does
he/she tell you?

Construct the Question is
Designed to Address
Social persuasion

9. Describe a mentor, superior or
Vicarious experience /
colleague who helped you with formative Social persuasion
assessment practices in the classroom (if
any)
10. What could make you feel more
confident about your formative
assessment abilities?

Overall self-efficacy belief

11. Have you ever been recognized for
your use of formative assessment
practices? Please elaborate.

Social persuasion

12. How do you feel when you have to
implement formative assessment
practices in the classroom?

Physiological arousal
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Table 1.4 Final Interview Questions
Final Interview Questions

Construct the Question is
Designed to Address

Formative Assessment Practices
1. What is formative assessment to you?
• What is the purpose of formative assessment at your
school?
• How do teachers at (your school) implement formative
assessment in the classroom for (subject)?

Overall understanding of
formative assessment

2. How do students know about the learning objectives of the
subject?

Learning objectives

3. How do students know the criteria to do well in the
subject?

Performance criteria

4. How do you know what tasks to assign to students to
achieve the learning objectives?

Assignment tasks

5. How do you set criteria and standards for student
performance on tasks?

Required standards

6. What kind of feedback do you provide to students on their
performance?

Feedback

7. How do you work with students to close the gap between
current performance and performance criteria/standard?
• How do you help students set attainable goals for
improvement?

Close the gap between
current performance and
required standard

8. To what extent do you get students to help each other in
their schoolwork?

Peer support

9. To what extent do you get students to take ownership of
their own learning?

Self-regulated learning

Sources of Self-efficacy Beliefs
1. In your opinion, what is formative assessment?

Overall understanding of
formative assessment

2. What are your views on implementing formative
assessment in the classroom?

Overall understanding of
formative assessment
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Final Interview Questions
3. If I asked you to rate your confidence in implementing
formative assessment practices in the classroom on a scale
of 1 – 10 with 10 being the highest, what number would
you select? Why?

Construct the Question is
Designed to Address
Overall self-efficacy belief

4. What training did you have in formative assessment?

Mastery experience

5. Tell me about some of the formative assessment practices
you have previously implemented in the classroom.

Mastery experience

6. To what extent do things you may have seen have any
influence on your confidence in implementing formative
assessment in the classroom?
• How about things you may have read?
• How about others you may have observed?

Vicarious experience

7. How do you feel about implementing formative assessment Physiological arousal
in the classroom?
• Which of these feelings have boosted your confidence?
• Which of these feelings have decreased your
confidence?
8. What are some of the challenges you have faced in
implementing formative assessment in the classroom?
• How did you handle the challenges?
• Did they influence your confidence in implementing
formative assessment?

Overall self-efficacy belief /
Mastery experience (if
description of past
experience is given) /
Physiological arousal (if
feelings are mentioned)

9. What are some things that other people have said about
your formative assessment practices in the classroom that
you particularly recall?
• Which of these stand out as positive comments that
boosted your confidence?
• Which of these were comments that encouraged you to
improve in this area?

Social persuasion

10. Is there someone who has helped you with formative
assessment practices in the classroom? If yes, explain how
this person helped you.

Vicarious experience /
Social persuasion

11. Overall, what has been the most powerful influence on
your confidence in implementing formative assessment in
the classroom? Why?

Overall self-efficacy belief
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Final Interview Questions
12. If there were no constraints, what do you think would be
the best way to increase teachers’ confidence in
implementing formative assessment practices in the
classroom?
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Construct the Question is
Designed to Address
Overall self-efficacy belief
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Table 1.5 Checklist of Formative Assessment Practices
Type of Classroom Activity
Have you carried out this activity in
class in the past 6 months?
(Indicate ‘Y’ for Yes and ‘N’ for No)
Teacher observation (of students at work)
Group discussion in class
Quiz (paper and pen)
Class test
Student presentation
Project work (either individual or group)
Student individual research
Written assignments
Games
Debate
Show-and-tell
Drama/plays
Written reflections/ journals
Online assignments/activity/quiz
Online discussions/forums
Portfolio
Student self-assessment
Peer assessment
Others, please indicate:
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ANNEX B
SURVEY
Before completing the survey, please read the following definitions to assist you:
Formative Assessment refers to assessment (regardless of whether they are graded or not) that is
designed specifically to provide feedback to the student or teacher on his/her performance
Examples of Formative Assessment: any form of classroom activity which is assessed as a means to
evaluate student learning. Some examples of formative assessment are online tasks, show-and-tell,
projects, tests, group work, etc.
Section A
The following is a list of items pertaining to formative assessment activities in the classroom. Please tick the
appropriate option to indicate the extent to which you agree with the statements based on your teaching in the
classroom in the past 6 months.
I have done this in class
in the past 6 months:

Strongly
disagree

Disagre
e

Somewha
t disagree

Neither
agree
nor
disagree

Somewha
t agree

Agree

Strongly
agree

1. I explain the learning objectives































































































































of the subject to my students

2. I tell my students my
expectations for them for the
subject

3. I show examples of good work
to my class

4. I use formative assessment to
assess my students’
understanding

5. I use formative assessment to
monitor my students’ progress

6. I modify my teaching according
to my students’ learning needs

7. I give differentiated
assignments to students in the
same class according to their
abilities

8. I get my students to do
reflection on their work

9. I give my students feedback to
improve their performance
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I have done this in class
in the past 6 months:

Strongly
disagree

Disagre
e

Somewha
t disagree

Neither
agree
nor
disagree

Somewha
t agree

Agree

Strongly
agree































































































































10. I give individual feedback to
students when they make
serious errors

11. I give individual feedback to
students when I need to
explain a concept to them
personally

12. I encourage my students to
learn from one another

13. I get my students to work in
groups during lessons

14. I get my students to give each
other feedback on their work

15. I get my students to do peer
marking

16. I get my students to set goals
for themselves

17. I work with my students to
help them attain their goals

18. I ensure my students take
ownership of their own
learning

Section B
The following is a list of items pertaining to your use of formative assessment activities in the classroom. In
the column Confidence Level, rate how confident you are that you can do them as of now. Rate your degree
of confidence by ticking the appropriate option using the scale below:
Confidence Level
How confident are you that you can do
the following as of now?

1. explain the learning objectives of the
subject to my students

2. tell my students my expectations for
them for the subject

3. show examples of good work to my class

Not
confident
at all

Moderately
confident
can do

Highly
confident
can do
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Confidence Level
How confident are you that you can do
the following as of now?

4. use formative assessment to assess my

Not
confident
at all

Moderately
confident
can do

Highly
confident
can do



















































































































































































































19. get my students to do peer marking















20. get my students to set goals for





























students’ understanding

5. use formative assessment to monitor my
students’ progress

6. use formative assessment to check my
students’ learning

7. use my students’ results from formative
assessment to inform my teaching

8. modify my teaching according to my
students’ learning needs

9. give differentiated assignments to
students in the same class according to
their abilities

10. get my students to do reflection on their
work

11. use the most appropriate formative
assessment for different learning
objectives

12. use the most appropriate formative
assessment to gather the most
information about my students

13. give my students feedback to improve
their performance

14. give individual feedback to students when
they make serious errors

15. give individual feedback to students when
I need to explain a concept to them
personally

16. encourage my students to learn from one
another

17. get my students to work in groups during
lessons

18. get my students to give each other
feedback on their work

themselves

21. work with my students to help them
attain their goals
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Confidence Level
How confident are you that you can do
the following as of now?

22. ensure my students take ownership of
their own learning

Not
confident
at all



Moderately
confident
can do







Highly
confident
can do







Section C
Please indicate how much you agree with the following statements by ticking the appropriate option.
Strongly
disagree

Disagre
e

Somewhat
disagree

Neither
agree
nor
disagree

Somewhat
agree

Agree

Strongly
agree

1.

I have always been successful
with implementing formative
assessment in the classroom















2.

I do better with formative
assessment after I have tried
it out at least once















3.

Seeing my fellow teachers
carry out formative
assessment makes me believe
that I can do it as well















4.

My colleagues often tell me
that I am good at using
formative assessment















5.

I am uncomfortable with
carrying out formative
assessment













6.

My school ensures all
teachers are confident in
using formative assessments















7.

My colleagues ask me for help
in formative assessments
because they think I am good
at it















8.

I learn formative assessment
through professional sharing
platforms in school















9.

I have formal training in
formative assessment















10. I repeatedly use formative
assessments that worked well
for me previously















11. My students tell me that they
understand their work better
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Strongly
disagree

Disagre
e

Somewhat
disagree

Neither
agree
nor
disagree

Somewhat
agree

Agree

Strongly
agree

12. I am unable to think clearly
when something goes wrong
with formative assessment in
the classroom















13. I try out formative
assessments that I have seen
colleagues use successfully















14. My school provides resources
to help me in formative
assessment















15. I know what I am doing when
it comes to carrying out
formative assessment















16. I don’t like to use formative
assessment in the classroom















17. My colleagues adopt
formative assessment
practices after I have tried
them out successfully















18. I learn formative assessment
from my mentor















19. I have on-the-job training in
formative assessment















20. My reporting officer often
praises my ability in using
formative assessments to
inform my students’ learning















21. I am afraid that the formative
assessments I use will not
give me the outcomes I want















22. Teachers in my school are all
able to carry out formative
assessments















23. My colleagues sometimes use
my ideas to implement
formative assessment















24. I have previously used a good
formative assessment with
my students















25. Teachers in my school are
well prepared to carry out















after doing the formative
assessment tasks I give them
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Strongly
disagree

Disagre
e

Somewhat
disagree

Neither
agree
nor
disagree

Somewhat
agree

Agree

Strongly
agree

26. I mostly learn new formative
assessments by observing my
colleagues using them















27. I learn from experience which
formative assessment helps
to improve my students’
performance















28. My students like that I use
formative assessment with
them in the classroom















29. My school supports me in
using formative assessment















30. I am afraid of my students
reacting negatively if my
formative assessments do
not turn out well















31. I learn formative assessment
from my fellow teachers who
are good at it















32. I often feel stressed when I
have to carry out formative
assessments















33. Teachers in my school are
confident in carrying out
formative assessments















formative assessments in the
classroom

Section D
The following is a list of items pertaining to your perceptions of formative assessment. Please indicate the
extent to which you agree with the statements by ticking the appropriate option.

1. It is time consuming to carry
out formative assessment in
the classroom

2. I feel that formative
assessment is not practical

Strongly
disagree

Disagree

Somewhat
disagree

Neither
agree
nor
disagree

Somewhat
agree

Agree

Strongly
agree
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3. It is difficult to carry out
personal one-on-one feedback
with students

4. Parents’ mindsets need to be
changed for formative
assessment to work

5. It is a lot of work to prepare for
formative assessment

6. I don’t use formative
assessment tools as it is too
much work to prepare for it

7. I feel that formative
assessment takes up too much
time

8. I will not try out formative
assessment tools that are too
time-consuming

Strongly
disagree

Disagree

Somewhat
disagree

Neither
agree
nor
disagree

Somewhat
agree

Agree

Strongly
agree





















































































Section E
Please tick your answer.
1. Gender

 Male
 Female
2. Age group

 30 and below
 31 to 40
 41 to 50
 51 to 60
 61 and above
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3. Years of teaching experience

 2 years and below
 3 to 5 years
 6 to 10 years
 11 to 15 years
 16 to 20 years
 20 to 25 years
 More than 25 years
4. Highest Academic Qualifications

 Diploma and below
 Bachelor Degree
 Post-graduate diploma
 Masters
 PhD
 Other, please specify_________________________________________________________________
5. Have you ever had formal training in assessment?

 Yes
 No
If yes, please state the training you received:
_________________________________________________________________________________________
_________________________________________________________________________________________
6. Type of school you currently teach in:

 Government
 Government-aided
 Autonomous or independent
 Specialised school
 Other, please specify_________________________________________________________________
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7. School level that you currently teach:

 Primary
 Secondary
 Junior College
 Mixed level
 Other, please specify_________________________________________________________________
-- Thank You --
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ANNEX C
Items by Constructs
Mastery experience
1.

I have always been successful with implementing formative assessment in the classroom

2.

I know what I am doing when it comes to carrying out formative assessment

3.

I have previously used a good formative assessment with my students

4.

I have formal training in formative assessment

5.

I have on-the-job training in formative assessment

6.

I do better with a formative assessment after I have tried it out at least once

7.

I learn from experience which formative assessment helps to improve my students’ performance

8.

I repeatedly use formative assessments that worked well for me previously

Vicarious experience
9.

Seeing my fellow teachers carry out formative assessment makes me believe that I can do it as well

10. I learn formative assessment from my fellow teachers who are good at it
11. I learn formative assessment from my mentor
12. I learn formative assessment through professional sharing platforms in school
13. I mostly learn new formative assessments by observing my colleagues using them
14. I try out formative assessments that I have seen colleagues use successfully
Social persuasion
15. My reporting officer often praises my ability in using formative assessments to inform my students’ learning
16. My colleagues often tell me that I am good at using formative assessment
17. My students tell me that they understand their work better after doing the formative assessment tasks I give
them
18. My colleagues ask me for help in formative assessments because they think I am good at it
19. My colleagues sometimes use my ideas to implement formative assessment
20. My colleagues adopt formative assessment practices after I have tried them out successfully
21. My students like that I use formative assessment with them in the classroom
Physiological arousal
22. I often feel stressed when I have to carry out formative assessments
23. I am uncomfortable with carrying out formative assessment
24. I am unable to think clearly when something goes wrong with formative assessment in the classroom
25. I am afraid that the formative assessments I use will not give me the outcomes I want
26. I am afraid of my students reacting negatively if my formative assessments do not turn out well
27. I don’t like to use formative assessments in the classroom
Other sources
28. My school provides resources to help me in formative assessment
29. My school supports me in using formative assessment
30. My school ensures all teachers are confident in using formative assessments
31. Teachers in my school are all able to carry out formative assessments
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Items by Constructs
32. Teachers in my school are confident in carrying out formative assessments
33. Teachers in my school are well prepared to carry out formative assessments in the classroom
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