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 Across the globe, pre-service teachers’ (PSTs) assessment for learning literacy 
remains relatively low despite the critical role it plays in increasing student 
outcomes. Research highlight that this is due to insufficient initial teacher 
preparation with most teacher education curricula are using a less effective 
approach. To address this gap, this study explores the utilisation of a needs-based 
professional development (PD) program to build PSTs’ assessment for learning 
(AfL) literacy. Using design-based research methodology, a needs-based AfL 
literacy program was developed at one of the teacher training institutes in 
Myanmar. A total of 335 PSTs involving 30 PSTs in the intervention group and 
305 PSTs in the cohort group were asked to self-assess their AfL literacy before 
and after the program by using survey instrument. Findings revealed that there was 
an effect of the PD program on PSTs’ AfL literacy that PSTs increased their AfL 
literacy after the PD program. Implications of the results for the development and 
implementation of the needs-based PD program are discussed. 

Keywords: assessment for learning, pre-service teacher, assessment literacy, 
professional development, needs-based 

INTRODUCTION 

This study highlights the use of design-based research (DBR) as an approach to increase 
pre-service teachers’ (PSTs) assessment for learning (AfL) knowledge and skills, known 
as AfL literacy, which is critically important for ensuring effective learning and 
teaching. In addition, this is in response to the limited empirical evidence on the impact 
of the existing approaches, both stand-alone and integrated courses in assessment, on 
developing PSTs’ AfL literacy (Brevik et al., 2017; DeLuca & Klinger, 2010; Ogan-
Bekiroglu & Suzuk, 2014).  
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Teacher AfL literacy, which has been defined by Alonzo (2016) as ‘teacher AfL literacy 
comprises “the knowledge and skills to make highly contextualised, fair, consistent and 
trustworthy assessment decisions, to inform learning and teaching, and to effectively 
support both students and teachers’ professional learning” (p. 58). The work of Black 
and Wiliam (1998) and Hattie (2008) highlight that preparing teachers to be literate in 
assessment, particularly the use of AfL, has the highest potential to increase students 
outcomes. This is further supported by many studies that highlight the critical role of 
teacher AfL literacy to significantly increase student outcomes  (BOSTES, 2016; 
Charteris & Dargusch, 2018).  

However, the level of teacher assessment literacy remains relatively low in various 
teacher education institutions including in Australia (Davison & Michell, 2014), the 
United States (DeLuca, Chavez, Bellara, et al., 2013), Europe (Tsagari & Vogt, 2017), 
Hong Kong (Lam, 2015), Philippines (Hailaya, 2014), and Myanmar (Hardman et al., 
2016). This has drawn much attention from stakeholders across various educational 
institutions (Abera et al., 2017; Davison, 2013; Eyers, 2014; Wyatt-Smith et al., 2014). 
Similarly, the same trend is seen in pre-service teachers’ (PST) education. It has also 
been found that they are not well prepared to use appropriate AfL strategies to support 
student learning. This has been documented in the study of McGee & Colby (2014) and 
Siegel & Wissehr (2011) in the United States, DeLuca & Klinger (2010) and Volante & 
Fazio (2007) in Canada, Izci & Caliskan (2017) in Turkey, and Rwehera (2017) in 
Myanmar. Their low AfL literacy is due to their lack of confidence in applying their AfL 
knowledge and building their skills (Ogan-Bekiroglu & Suzuk, 2014).  

There have been few empirical investigations into ways to enhance PSTs’ AfL literacy 
to bridge the gap between assessment knowledge and skills, including building effective 
assessment practices (McGee & Colby, 2014). The integration of AfL into initial teacher 
education (ITE) curricula is still limited (DeLuca & Volante, 2016). Some teacher 
education curricula still lack the necessary assessment components to fully prepare PSTs 
(James & Pedder, 2006; Mertler & Campbell, 2005; Siegel & Wissehr, 2011). 
Therefore, there is a need to ensure that teacher education focuses on AfL, 
demonstrating how to integrate assessment into teaching. A more detailed account of the 
assessment component in teacher education is presented in the next section. 

Assessment component in teacher education 

As argued above, the assessment component of ITE curricula is insufficient for PSTs to 
be AfL literate (Grainger & Adie, 2014; McNeilly et al., 2022; Oo et al., 2022; Siegel & 
Wissehr, 2011). Over the past decade, a number of studies (Brookhart, 1999; Greenberg 
& Walsh, 2012; Popham, 2011) indicated the issues regarding assessment component in 
ITE which need to be addressed. Firstly, the insufficient teacher preparation in AfL is a 
concern. Many literature highlight the need for mandatory stand-alone assessment 
course that covers the current assessment systems and the skills demand of teachers and 
stakeholders (Greenberg & Walsh, 2012; Popham, 2011). For example, in the United 
States, the teacher education in terms of AfL is undeveloped as the literature points out 
inadequate teacher preparation for AfL (Berry & Daughtrey, 2011; Chesley & Jordan, 
2012). In addition, it was highlighted by Berry & Daughtrey (2011) that teacher 
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education and professional development system are needed to reflect the common core 
standards and the new assessments. In Vietnam, the basic guidelines for teacher 
education by the Ministry of Education and Training (MOET) do not include the 
assessment component as a compulsory subject. The training related to assessment is not 
sufficient as the mandatory subjects, which include foundation knowledge, subject-
matter knowledge and professional knowledge for teaching methodology and 
professional experience in their teacher education (Nguyen, 2016). Professional 
experience is used in this study to mean student teaching, practicum or filed studies in 
other educational bureaucracies. This is the in-school learning experience of pre-service 
teachers under the supervision of school teachers serving as their mentors.   

Secondly, the competing focuses of assessment component in ITE is another issue that 
needs to be addressed. Xu and Brown (2016) scoping review of 100 studies on teacher 
assessment literacy found that current assessment courses have different emphasis on 
assessment content. It was argued that the general description and the basic concept of 
the assessment in the course cannot provide adequate support to be literate in 
assessment. Greenberg & Walsh's (2012)  analysis of 455 assessment courses from over 
180 initial teacher education qualifications across 30 states in the United States 
illustrated that only 3% of these assessment programs showed adequate assessment 
preparation for student teachers in initial teacher education. In Myanmar, the assessment 
course in teacher education universities is offered as part of the Educational Test and 
Measurement subject which is mandatory. The contents are largely related to the 
construction of the tests, and the main functions of the tests and item analysis. Even 
though the different forms of assessment are covered, for example, summative 
assessment, formative assessment, performance assessment, alternative assessment, and 
portfolio, these are not highly emphasised and as consequence, teacher practices remain 
to be examination-driven. 

Finally, the quality of the assessment course should be emphasised in teacher 
preparation. For example, the assessment curriculum in teacher education should be 
clearly stated and aligned with the philosophy of effective assessment practices with 
consideration of contextual factors (Hill et al., 2014). The findings of Brookhart (2011) 
suggests that the assessment course regarding communicating assessment results or 
using assessment data is needed to attend the quality of assessment courses given to 
PSTs. Therefore, Ogan-Bekiroglu and Suzuk (2014) point out that “content and context 
of an assessment course in teacher education programmes are prominent issues” (p. 
362). 

Given the need to fully prepare PSTs to take on the assessment demands in schools, 
there is a need to address their AfL literacy needs. The current approaches, both stand-
alone and integrated courses in assessment, have limited empirical evidence in terms of 
their impact on increasing PSTs’ AfL literacy (Brevik et al., 2017; DeLuca & Klinger, 
2010; Ogan-Bekiroglu & Suzuk, 2014). Whilst these strategies are reported to raise pre-
service teachers (PSTs) assessment literacy, research evidence demands for a more 
strategic approach with a greater focus on extended practice to provide opportunities for 
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PSTs to acquire practical AfL knowledge and skills (DeLuca & Volante, 2016; Deneen 
& Brown, 2016; Heck et al., 2020). 

As the revision of ITE curricula requires a stronger rationale and policy support, and a 
very costly intervention, there is a need to explore other potential modalities to ensure 
that PSTs are equipped with the basic level of AfL literacy after completing their degree. 
One of the least explore means is the use of a professional development (PD) program 
that targets the specific needs of PSTs, which explain in detail in next section. 

Use of a needs-based PD program for PSTs  

Using a PD program in teacher education may improve PSTs assessment literacy. 
Although this form of professional learning is mostly used for in-service teachers (Koh, 
2011; Mertler, 2009), there is also evidence that it can be used for PSTs as well (Dayal 
& Lingam, 2015; DeLuca & Klinger, 2010; Grainger & Adie, 2014; McGee & Colby, 
2014; Ogan-Bekiroglu & Suzuk, 2014).  

Recently, there are few studies that highlight the use of PD program for PSTs (DeLuca 
et al., 2013; Giraldo & Murcia, 2019; Izci & Caliskan, 2017; McGee & Colby, 2014). 
However, the findings are inconclusive. For example, Mcgee and Colby (2014) found 
that PSTs increased their AfL literacy after engagement in the program. Similar findings 
were found by Siegel and Wissehr (2011), that is, a greater impact of the program on 
PSTs assessment literacy. Contrary to thse findings, DeLuca and Klinger (2010) found 
that PSTs have not developed their AfL literacy. Only 33% of PSTs have used 
alternative assessments in their actual practice. This is similar to the findings of Buck et 
al. (2010) that after their engagement in PD, there were still PSTs who have not 
developed a clear understanding of AfL principles and practices. A large number of 
PSTs still view assessment from a narrower perspective aligned with the summative role 
of assessments (Dayal & Lingam, 2015).  

In addition, the program needs to conduct needs-analysis in order to inform the design 
of the program. Especially for AfL, identifying the current assessment knowledge and 
skills of PSTs is critical to inform the content of the PD program (Davison, 2015; 
Timperley, 2014). This also addresses the issue raised by Tsagari and Vogt (2017) about 
the difficulties of teachers in identifying their needs for professional development. 
Through problem analysis, the demands of dealing with the reality of AfL in school 
classrooms can be addressed. For example, in the study of Giraldo and Murcia (2019), 
their language assessment course was developed based on the findings of diagnostic 
stage in order to meet the needs of PSTs. They found that the context of the program is a 
pivotal for PSTs’ assessment practices.    

The timing of the assessment program is also needed to be considered in ITE. This is 
important for PSTs to get the experience of assessment into teaching (Hill et al., 2014; 
Ismail et al., 2019; Izci & Caliskan, 2017; Ogan-Bekiroglu & Suzuk, 2014; Oo et al., 
2021). An intervention is needed to ensure that they can perform the assessment 
demands in the classroom during their professional experience. PSTs cannot be 
sufficiently prepared in AfL without opportunities for them to transfer their knowledge 
in the actual classroom practice (Hill et al., 2014; Izci & Caliskan, 2017). Therefore, 
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practical experiences to use their AfL knowledge in teaching should follow after 
acquisition of theoretical knowledge (Hill et al., 2014; Hill & Eyers, 2016). 

In previous studies, there are some evidence that the improvement of teacher assessment 
literacy was moderated by gender and teaching experience. For example, Çambay and 
Kazanç (2021) found that gender is a significant variable for teachers in applying 
assessment literacy approaches. Moreover, female teachers have higher assessment 
literacy than male teachers (Çambay & Kazanç, 2021; Muhammad et al., 2020) 
especially in formative assessment (Guo & Xu, 2020). Similarly, teaching experience is 
found as the crucial role in improving teacher assessment literacy. In the study of 
Onalan and Gursoy (2020), teachers who have more experienced can support students to 
involve in assessment process. Zolfaghari and Ashraf (2015) also found that the positive 
relationship between teachers’ assessment literacy and their teaching experience. 
Therefore, this study also considered gender and teaching experience in the analysis in 
order to examine if the inclusion of them may influence the improvement of PSTs 
assessment literacy. 

Due to the competing results to support the usefulness of a PD program to build PSTs’ 
AfL literacy, there is a need to find more empirical evidence to support its utilisation in 
the context of ITE. Thus, this paper is guided by the following research questions:  

(1) To what extent does a needs-based professional learning program enhance PSTs 
AfL literacy? 

(2) How do factors (gender and teaching experience) affect PSTs acquisition of 
assessment knowledge and skills? 

METHOD 

This paper reports the analysis of the surveys (the pre-survey and the post-survey) to 
explore the utilisation of a PD program in increasing PSTs’ perception of their 
assessment literacy. This is part of a larger study aimed to investigate the development 
of PSTs AfL literacy in Myanmar using a design-based research (DBR) approach. Based 
on the qualities of DBR, a needs-based PD program was developed through the analysis 
of the pre-survey. Following the program, PSTs were encouraged to implement the new 
AfL strategies in their professional experience. At the end of the professional 
experience, the post-survey was conducted to examine the changes of PSTs AfL literacy. 

Participants  

The participants in this study are PSTs from one of the universities of Education in 
Myanmar. Non-probability population sampling method was used due to voluntary 
nature of participation. Fourth-year PSTs were chosen who already had the experience 
of practice teaching (professional experience) in the third year. In third year, all PSTs 
had practice teaching at schools for a month. A total of 335 PSTs: 30 PSTs in the 
intervention group and 305 PSTs in the cohort group were involved. Before the data 
collection process, the ethics approval was gained from the Institutional Review Board 
(IRB) of Ethics Committee and the written permission was gained from the Head of the 
participating university, Myanmar. 
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Of the 30 PSTs involved in the intervention group, 10 PSTs (33%) were male, and 20 
PSTs (67%) were female. In terms of teaching experiences, 11 PSTs (37%) only had 
practice teaching experiences, 13 PSTs (43%) had two years and less than two years 
previous teaching experiences, and 6 PSTs (20%) had more than two years previous 
teaching experiences. Turning now to the cohort group, of the 305 PSTs involved, 54 
PSTs (18%) were male and 251 PSTs (82%) were female. In terms of teaching 
experiences, 184 PSTs (60%) only had practice teaching experiences, 86 PSTs (28%) 
had two years and less than two years previous teaching experiences, and 35 PSTs 
(11%) had more than two years previous teaching experiences. 

Instrument and development of PD program  

A tailor-made PD program was developed for the purpose of building teacher 
professional learning. First, the needs analysis, using a survey instrument and follow-up 
semi-structured interviews, identified the current status of PST AfL literacy to inform 
the PD program. A survey instrument developed by Nguyen (2016) was adapted 
specifically for targeted audience. Nguyen’s questionnaire was chosen for its good 
reliability with Cronbach’s alpha high (α = .85) using a five-point Likert scale. Five 
main sub-constructs of teacher perception of their AfL literacy were included: (i) beliefs 
and understanding of assessment; (ii) confidence in planning assessment; (iii) 
confidence in conducting assessment; (iv) confidence in using assessment; and (v) 
adherence to ethical issues in assessment. A total of 335 PSTs participated in the pre-
survey. Second, the follow-up semi-structured individual interviews with 10 PSTs were 
conducted concerning PSTs’ AfL experiences, their practices, and their perceptions. 
These interviews’ results clarified PSTs’ understanding of AfL.  

The analysis results of pre-survey and the follow-up semi-structured individual 
interviews were used to inform the PD program. For example, the pre-survey results 
indicated that 30% of PST did not agree with using different assessment methods in 
their teaching while 70% agreed. However, the findings of the follow-up interview 
highlighted that they did not know most AfL strategies used in improving students’ 
learning. They could not give a detailed clarification of the characteristics of formative 
assessment. These findings highlight that PSTs need to have a clear understanding of the 
concept of AfL and types of AfL. Therefore, PD program pertaining to AfL needs to be 
constructed with an understanding of the interrelationship between assessment, teaching 
and learning, and the characteristics of AfL. Based on these results, the content of the 
program was adjusted.  

The program was grounded in the view of AfL literacy by Alonzo (2016) that reflects 
the principles of AfL. Each workshop session was constructed based on the main 
sources of material from the assessment project in Australia and Hong Kong. These 
materials were more suitable for designing PD programs in this study than other sources. 
First, the sources from Australia were chosen because the assessment system in 
Australia is more progressive in terms of AfL culture than in most other countries, and 
there is a wide range of resources available to support teacher formative assessment 
(Centre for Education Statistics and Evaluation, 2015), as opposed to the USA, where 
most material for teachers supports only summative assessment due to the influence of 
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high stakes standardised tests (Flaitz, 2011; Stiggins, 2005), with resources related to 
how to develop tests rather than formative assessment. Second, this program was also 
developed based on the sources from Hong Kong school-based assessment teacher 
support material which complemented the Australian resources. The education system in 
Hong Kong is still very exam-oriented (Hamp-Lyons, 2007), so the experience of Hong 
Kong is well-suited to apply to Myanmar, particularly on how to embed AfL in an 
examination-driven system. 

The PD AfL literacy program includes four main parts, (i) AfL strategies, (ii) applying 
AfL to practice, (iii) developing teacher AfL literacy, and (iv) microteaching or peer-
group practice teaching. Part 1 is designed to improve the beliefs and understanding of 
AfL, Part 2 includes how to apply AfL into practice, Part 3 focuses on developing 
teacher AfL literacy, and Part 4 includes peer-group practice teaching. The program was 
conducted over two months (a total of 36 hours), locate each session taking two 
hours. After the program, PSTs had the professional experience of using these 
assessments in the school classroom. At the end, the post-survey was conducted with the 
same participants who completed the pre-survey. The same questionnaire for the pre-
survey and the post-survey developed by Nguyen (2016) were used.  In addition, 
demographic data were collected for the analyses of the interactions of gender and 
teaching experiences (TE). These demographic data were also considered as the 
independent variables in order to investigate factors that affect PSTs acquisition of 
assessment knowledge and skills.  

Data analysis  

Analyses of the pre-survey and the post-survey was conducted to address the research 
questions of this study. The responses of the PSTs were encoded in Excel Spreadsheet. 
Data analyses were carried out using the IBM statistical package for social science 
(SPSS) v. 24. Repeated measures MANOVA was used to analyse whether there were 
any significant variances of dependent variables due to the program (the between-
subject factors) and the time (the within-subject factors). Preliminary assumptions 
testing was conducted for the suitability of the data for repeated measures MANOVA. 
The analysis of repeated measures MANOVA was conducted using the multivariate test 
(the combined effects of the sub-constructs) and the univariate tests (the effects of each 
sub-construct). The analyses including the interactions of gender and the PD program, 
and the interactions of teaching experience and the PD program were conducted to 
examine if gender and teaching experience were factors in the findings. 

FINDINGS 

This section informs the PSTs changes in the overall perception of their AfL literacy and 
each of the five sub-constructs over time. This analysis was conducted to explore the 
utilisation of the PD program to build their perceived AfL literacy before their second 
professional experience. The empirical evidence associated with the impact of the PD 
program are presented. 
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Changes in the overall PSTs’ Perceived AfL literacy  

To explore the changes in the overall PSTs’ perceived AfL literacy, multivariate tests 
were used to analyse whether there are significant effects of the time, intervention (PD 
program), gender and teaching experiences (TE) on PSTs overall AfL literacy. Results 
are shown in Table 1, time means the changes between the pre-survey and the post-
survey, program means the differences between the intervention group and the cohort 

group. The interaction effects, Time  Program; Time  Program  Gender; and Time  

Program  TE, means the effect of one factor which depends on the conditions in the 
other factor. 

Table 1 
Results of the multivariate tests for PSTs overall AfL literacy  

Effect Value F df1 df2 p 

Time  .94 2.52* 5 211 .031 

Time  Program .93 3.41** 5 211 .006 

Time  Program  Gender .99 .11 5 211 .991 

Time  Program  TE .95 1.21 10 422 .284 

Note. TE = teaching experience.  
* p < .05. ** p < .01  

There are noteworthy findings from the results of multivariate tests for PSTs overall 
perceived AfL literacy. The results indicate that the significant effect of the time and the 
program (intervention) and non-significant interaction effects including gender and 
teaching experience on the PSTs overall AfL literacy. First, the results show that time is 
affecting PSTs AfL literacy given by F (5, 211) = 2.52, p < .05, Wilks’ Lambda = .94, 

2 = .06, indicating that PSTs overall AfL literacy changed over time. This means that 
over a period of time, PSTs can increase or decrease their overall AfL literacy. Second, 
there was a significant two-way interaction effect observed between the time and the 

program, F (5, 211) = 3.41, p < .01, Wilks’ Lambda = .93, 2 = .08., indicating the 
interaction effect of time and PD in increasing PSTs overall AfL literacy. This suggests 
that the PD program has an effect on the changes of PSTs overall AfL literacy over time.  

In terms of gender and TE, there were no significant three-way interaction effects: 

between Time  Program  Gender, F (5, 211) = .11, p > .05, Wilks’ Lambda = .99, 2 

= .00; and between Time  Program  TE, F (10, 422) = 1.21, p > .05, Wilks’ Lambda 

= .95, 2 = .03. This suggests that PSTs did not change their overall AfL literacy 
differently across gender or TE. Hence the program has an effect on the changes of 
PSTs AfL literacy non-dependent to gender and teaching experience.  

Although the multivariate tests presented provide significant evidence to the effect of 
the time and the program to overall AfL literacy of PSTs, it is unclear from the results if 
the mean difference is significant in each sub-construct of AfL literacy. This is because 
the non-significant overall effect of the multivariate tests does not mean that the 
observed mean difference is not significant in each sub-construct. To answer this 
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limitation, a series of univariate ANOVAs was conducted to explore which particular 
sub-constructs are significantly influenced by time and other factors. The results of 
univariate analysis are presented in the succeeding sections.  

Changes in PSTs’ Perceived AfL literacy in the five sub-constructs 

This section describes the changes in PSTs’ perceived AfL literacy in each of the five 
sub-constructs over time, belief and understanding of assessment (dv1), the confidence 
in planning assessment (dv2), the confidence in conducting assessment (dv3), the 
confidence in using assessment data (dv4), and the adherence to ethical issues in 
assessment (dv5). The analysis results of the univariate tests are presented in terms of 
the effect of time, the interaction effect of time and program, and the interaction effect 
of time and program including gender and TE shown in Table 2.  

Table 2  
Univariate follow-up tests in each sub-construct of AfL literacy 

Effect DVs MS F p 
Adjusted   p 
value by G-G 

Adjusted p 
value by H-F 

Time  dv1 22.38 3.43 .07 >.05 >.05 

 dv2 7.14 2.80 .10 >.05 >.05 

 dv3 8.38 1.87 .17 >.05 >.05 

 dv4 44.83 9.99** .002 <.05 <.05 

 dv5 .22 .05 .82 >.05 >.05 

Time  Program dv1 26.18 4.01* .047 <.05 <.05 

 dv2 17.52 6.87** .009 <.05 <.05 

 dv3 23.80 5.31* .022 <.05 <.05 

 dv4 47.32 10.55* .001 <.05 <.05 

 dv5 .39 .10 .758 >.05 >.05 

Time  Program 

 Gender 

dv1 .06 .01 .93 >.05 >.05 

dv2 .76 .30 .59 >.05 >.05 

dv3 .41 .09 .76 >.05 >.05 

dv4 .22 .05 .83 >.05 >.05 

dv5 .04 .01 .92 >.05 >.05 

Time  Program 

 TE 

dv1 8.06 1.23 .29 >.05 >.05 

dv2 7.27 2.85 .06 >.05 >.05 

dv3 .67 .15 .86 >.05 >.05 

dv4 15.04 3.35* .037 <.05 <.05 

dv5 1.44 .35 .71 >.05 >.05 

Note. DVs = Dependent variables; dv1 = Belief and understanding of AfL; dv 2 = Confidence in 

planning assessment; dv 3 = Confidence in conducting assessment; dv 4 = Confidence in using 
assessment data; dv 5 = Adherence to ethical issues in assessment; G-G = Greenhouse-Geisser; 
H-F = Huynh-Feldt 
* p < .05, ** p < .01. 

Effect of Time 

With regards to the effect of time, although there was a significant multivariate effect of 
time for the changes of PSTs’ perceived overall AfL literacy, this was not the case for 
all sub-constructs. As shown in Table 2, results of the analysis provided a significant 
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result only for the sub-construct, dv4, F (1,215) = 9.99, p < .01, 2 = .04, where a 
significant result is observed. This result suggests that the time impacted PSTs AfL 
literacy in the area of confidence in using assessment data which means that PSTs AfL 
literacy for this sub-construct will change over time even without the program.  

Interaction Effect of Time and Program 

In terms of the interaction effect between the time and the program (Time  Program) on 
PSTs AfL literacy, the univariate analysis revealed that there were significant effects to 
the four sub-constructs: dv1; dv2; dv3; and dv4 (see Table 2). However, there was no 
significant interaction effect revealed for the sub-construct, dv5. The interaction effects 
for each sub-construct are presented in detail in the following. 

With regard to sub-construct belief and understanding of assessment (dv 1), the results 
showed that building this sub-construct over time needed the PD program (intervention) 
which showed the significant interaction effect between time and program, F (1,215) = 

4.01, p < .05, 2 = .02, as seen in Table 2. According to Figure 1, the pre-post change 
for the intervention group was greater whereas the pre-post change for the cohort group 
was smaller as the mean difference was just 0.14. This finding implies that the PD 
program is needed as time could not change PSTs AfL literacy in this sub-construct.  

 
Figure 1 
Interaction effect between time and program for dv1 

In terms of the sub-construct, confidence in planning assessment (dv 2), building PSTs 
confidence in this area over time needed the program which showed the significant 

interaction effect between the time and the program, F (1,215) = 6.87, p < .01, 2 = .03. 
Figure 2 illustrates that the pre-post change for the intervention group was greater and 
positive in direction whereas the pre-post change for the cohort group was smaller and 
negative in direction. This finding implies that the PD program is needed as time alone 
could not change PSTs AfL literacy in this sub-construct. 
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Figure 2 
Interaction effect between time and program for dv2 

For the sub-construct, confidence in conducting assessment (dv 3), similar to the two 
findings above, building PSTs confidence in this area over time needed the program 
which showed the significant interaction effect between the time and the program, F 

(1,215) = 5.31, p < .05, 2 = .02 as seen in Table 2. As can be seen in Figure 3, the pre-
post change for the intervention group was greater and positive in direction, whereas the 
pre-post change for the cohort group was smaller and negative in direction. This finding 
implies that the PD program is needed as time alone could not change PSTs AfL literacy 
in this sub-construct. 

 
Figure 3 
Interaction effect between time and program for dv3 

In terms of the sub-construct, confidence in using assessment data (dv 4), building PSTs 
confidence in this area over time needed the program which showed the significant 

interaction effect between time and program, F (1,215) = 10.55, p < .01, 2 = .05 as 
seen in Table 2. This result reveals a similar case to the other three sub-constructs. From 
the data in Figure 4, the pre-post change for the intervention group was greater and 
positive in direction whereas the pre-post change for the cohort group was smaller and 
negative in direction. This finding implies that the PD program is needed, however, 
univariate findings revealed that time could change PSTs AfL literacy in this sub-
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construct. Like the other sub-constructs: dv2, and dv3, PSTs from the cohort group 
decreased this sub-construct over time. Therefore, it implies that, without the program, 
their confidence would become lower. 

 
Figure 4 
Interaction effect between time and program for dv4 

For the sub-construct, adherence to ethical issues in assessment (dv 5), there were no 
statistically significant interaction effects between time and program, F (1, 215) = .10, p 

> .05, 2 = 0 as seen in Table 2. What stands out in Figure 5 is that the two groups 
changed differently between the pre-survey and the post-survey in this sub-construct. 
The intervention group showed increased perception of their AfL literacy for this sub-
construct while the cohort group showed smaller changes and negative in the direction. 
However, the program did not appear to have an effect on the changes of PSTs’ 
perceived AfL literacy in terms of this construct.  

 
Figure 5 
Interaction effect between time and program for dv5 

In general, these results demonstrate the changes of their perceived AfL literacy 
especially in the four sub-constructs which were significantly increased because of the 
PD program. These suggest that the needs-based professional learning program was 
effective to change PSTs AfL literacy, particularly in these four sub-constructs: beliefs 
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and understanding of assessment, confidence in planning assessment, confidence in 
conducting assessment, and confidence in using assessment.   

Interaction Effect of the Time and the Program including Gender and TE  

The analysis including gender and TE were conducted to explore if these demographic 
factors affect PSTs inquisition of assessment knowledge and skills. With regard to the 

interaction effects between Time  Program  Gender, there were no significant three-
way multivariate interaction effects presented in Table 1. This was the case for all sub-
constructs, shown in Table 2, as revealed by the non-significant interaction effects 

between Time  Program  Gender in each sub-construct. These results suggest that 
PSTs AfL literacy which was affected by the program did not change differently across 
gender.  

In terms of the interaction effects between Time  Program  TE, although there were 
no significant three-way multivariate interaction effects described in Table 1, this was 
not the case for all sub-constructs, shown in Table 2, as revealed by a significant 

interaction effect for the sub-construct, dv4, F (2, 215) = 3.35, p < .05, 2 = .03. 
Meanwhile, these findings indicate non-significant results for the other sub-constructs. 
This suggests that PSTs AfL literacy, especially in the areas of confidence in using 
assessment data, changed differently for PSTs from TE. Therefore, TE influence the 
changes in PSTs’ confidence in using assessment. 

DISCUSSION 

The results of this paper add to the growing body of empirical evidence for the 
utilisation of a needs-based PD program to increase PSTs’ perceived AfL literacy. The 
positive significant changes in PSTs perception of their AfL literacy after their 
engagement in PD program confirms the usefulness of PD program as shown by other 
studies other studies (DeLuca et al., 2013; DeLuca & Klinger, 2010; Gu, 2014; Levy-
Vered & Alhija, 2015; McGee & Colby, 2014; Ogan-Bekiroglu & Suzuk, 2014). The 
approach we have used in designing and implementing the PD program might address 
the issue raised by Izci and Caliskan (2017) who found that after PD improvement of 
PSTs’ conceptions of assessment did not change significantly. PD program used in this 
study was constructed based on the PSTs assessment needs where the results of needs 
assessment are used as inputs to both PD design and content. Therefore, this study found 
that PSTs in the cohort group who had no PD showed smaller changes and were 
negative in the direction of their AfL literacy.  

The key contribution of our study is the exploration of what sub-constructs of PSTs AfL 
literacy can be improved by a PD program. Earlier studies highlight only the effect of 
PD program on increasing PSTs understanding of key aspects of assessment (Hill et al., 
2014; Ogan-Bekiroglu & Suzuk, 2014) and assessment beliefs (Eyers, 2014; Nguyen, 
2016). The results of our study expanded this understanding to cover dimensions 
including (i) belief and understanding of assessment; (ii) confidence in planning 
assessment; (iii) confidence in conducting assessment; and (iv) confidence in using 
assessment data. 
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In terms of the belief and understanding of AfL, this result provides strong support for  
earlier studies (Hill et al., 2014; Ogan-Bekiroglu & Suzuk, 2014) which showed that the 
PD program had a greater impact on PST understanding of key aspects of assessment. 
Moreover, this study confirms previous studies (Eyers, 2014; Nguyen, 2016) that 
showed changes in PST assessment beliefs because of the program. These students in 
the comparison group who did not do the PD program had smaller changes in their AfL 
literacy, with a mean difference of just 0.14. Similar to the findings of Nguyen (2016), 
this shows is difficult to change beliefs in PST assessment literacy without a tailor-made 
intervention program. 

Regarding confidence in designing assessment including confidence in planning 
assessment, confidence in conducting assessment and confidence in using assessment, 
our findings contradict with the reported results of Smith et al. (2009), and Volante and 
Fazio (2007) studies that PD program do not build PSTs confidence in this area of 
assessment. One possible explanation for this finding is the influence of extended 
practice that provided opportunities for PSTs to apply their theoretical knowledge in 
AfL in the actual classroom setting to acquire practical skills. This has been 
demonstrated in other studies that practical experience helps PSTs to develop critical 
skills in teaching (DeLuca & Klinger, 2010; Ogan-Bekiroglu & Suzuk, 2014). 
Comparing the design of the PD programs used in these studies with our study, we used 
a needs-based PD program. This implies that the design of the PD program is a critical 
element in building PSTs AfL literacy. In addition, our study highlights the potential use 
of DBR as a pedagogical tool to address PSTs AfL literacy needs. Using DBR as the 
pedagogical approach helps extend the theoretical knowledge of PSTs AfL literacy.  

Another interesting finding of our study is that not all assessment skills can be 
developed using one approach only. Even with the overall increase in PSTs’ AfL 
literacy, they have not increased their confidence level in terms of adherence to ethical 
standards in assessment. This contradicts McGee and Colby (2014) who argue that PSTs 
have higher mean scores on this sub-construct after PD. The relatively short length of 
this PD program, only one semester for a total of 36 hours, may not have provided 
enough exposure for PSTs to recognise unethical assessment practices. Hence, this 
suggests that it might be useful for PSTs to provide more opportunities to explore the 
problem of unethical assessment practices and improper uses of assessment. This is 
because PSTs need to know how to deal with some of the ethical issues relating to 
assessment and be able to recognise inappropriate uses of assessment (Green et al., 
2007).   

This study also found that the sub-construct “confidence in using assessment data” was 
affected by the time and length of teaching experiences, including the PD program. 
These results reflect those of Nguyen (2016) who found a correlation between teaching 
experience and confidence levels in assessment literacy. Therefore, the current study 
points out the need for differentiation between those with no teaching experiences and 
those with teaching experience in the PD program, especially for the sub-construct of 
confidence in using assessment data. In other words, PSTs should be provided with 
more opportunities for assessment practice.  
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CONCLUSION 

We have demonstrated that a PD program designed using DBR is one of the possible 
approaches to enhance PSTs AfL literacy. The PD program in this study was designed 
based on PSTs needs and implemented both with PSTs microteaching and extended 
practical experience. As PSTs have a chance to extend their practical experience, they 
will understand the role of students being involved in assessment-based activities. The 
program has benefited the PSTs in terms of increasing their confidence in implementing 
assessment. This program was tailored for teachers from an exam-dominated culture and 
would appear to be suitable for both in-service teachers and PSTs, not only in the 
university where this study was undertaken, but also in other teacher-training institutes 
or colleges, to improve their professional learning of AfL literacy. In addition, this study 
demonstrates the value of DBR as a pedagogical approach to professional development 
in pre-service teacher education the contribution of explicit teaching of AfL literacy to 
PSTs as one way to change the assessment culture in schools to focus more on 
improving student learning.  
 
Although this paper reports a strong empirical evidence for the utilisation of the PD 
program for PSTs, it was not exhaustive to include other factors that influence the 
development of their AfL literacy aside from PSTs’ demographic profile. An in-depth 
interview with the PSTs in the intervention group about their implementation of AfL 
strategies during professional experience is underway to explore other potentially 
significant factors including the role of the supervising teachers, the role of the students, 
the role of the physical context and PSTs’ personal effort. This qualitative data analysis 
will allow us to understand how PSTs develop or implement their AfL literacy in 
classroom practice. 
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