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There is worldwide interest in helping educators from all sectors to enhance their 

assessment practices. In particular, researchers and policy-makers are advocating new 

literacies of assessment that will fully explore its formative functions for teachers and 

students. Supporting educators on learning and changing assessment practices is a 

logical “next step” to ensure that administrative, curriculum and assessment 

innovations can keep pace with each other, according to twenty-first-century 

aspirations. Assessment-competent educators understand the importance of aligning a 

range of valued achievement targets with the appropriate assessment practices for 

sustainable and life-long learning of students. This paper documents how a team of 

educators from the National Institute of Education, Singapore has developed an 

assessment competency and professional learning framework for all student and 

experienced teachers in all Singapore primary and secondary schools and junior 

colleges. The paper also discusses the deliberations and impacts of the framework that 

have resulted in a series of emerging professional learning courses and insights on 

assessment. 
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INTRODUCTION 

In recent years, there has been growing interest in raising teachers’ literacies and practices in 

aligning teaching, learning and assessment that is consistent with twenty-first-century educational 

aspirations. Educational authorities and policy-makers have increasingly acknowledged that 

quality improvements in new standards for teaching and learning are unlikely unless assessment 

keeps pace with changes and is recognised as an integral part of the learning experience 

(Birenbaum, 2012; Hargreaves, Earl & Schmidt, 2002;). Consequently, there is a need for teachers 

to broaden the definition of assessment and its role in all classroom-teaching contexts. Many 

researchers have argued, for instance, for a shift away from narrowly “measuring” learning in tests 

and examinations towards assessment forms that are broadly and explicitly designed to “promote 

learning as a meaning-making process” (Buhagiar, 2007, p. 39). According to Hargreaves et al. 

(2002, p. 70), more authentic assessment approaches, as opposed to traditional paper–pencil 

techniques, motivate students to take more responsibility for their learning and stimulate their 

abilities to apply learning to a wide range of knowledge, rather than “acts of memorisation and 

basic skill development”. An assessment-literate teacher understands and is sensitive to such 

student developmental pathways, which is demonstrated along a number of dimensions in their 

assessment practices: (1) what students know and can do, (2) how they think and learn, and (3) 

the knowledge and skills to differentiate teaching to address the developmental levels and learning 

needs of individual students (Darling-Hammond & Baratz-Snowden, 2005). To develop fully this 

sophisticated expertise, teacher training programmes and professional development in schools and 

institutions play an important role in emphasising and investing in improving teachers’ assessment 
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literacies and practices (Alonzo, Lee & Davison, 2015; Fullan, 2001; Price, Rust, O’Donovan & 

Handley, 2012; Stiggins, 2000). This is particularly important as it has been widely reported that 

the assessment training that student teachers have received, do not prepare them for the difficult 

assessment decisions they have to make in actual classrooms (Mertler, 2009). On the other hand, 

we have findings of trained teacher’s professional learning in schools as being brief, politically 

imposed, ill-designed and pedagogically naive, leaving them more cynical and no more 

knowledgeable nor skilled than before (Guskey, 2001). This is a far cry from the calls for 

professional learning to be responsive to how individual teachers learn, and have more influence 

on their classroom practices. 

This paper documents the work of a team of teacher educators in the National Institute of Education 

(NIE), Singapore and Ministry of Education (MOE), Singapore, who have come together to 

develop a professional learning framework on assessment for both student and experienced 

teachers. The work forms part of a coordinated effort of different teams of teacher educators within 

the NIE and MOE to develop a teacher education model for the twenty-first century.1 The rationale 

is that the team recognises there is a need to assist all teachers (including student teachers) to be 

not intimidated by the challenging classroom assessment work – how the polygamous principles 

of assessment (“why, what, how and when assessment”) can actually be integrated and enacted 

within the whole spectrum of teaching and learning. The team also anticipates there should be a 

systematic form of professional learning to help all teachers to learn about sound assessment 

practices. The documentation of this work is significant for students and educators in all sectors 

to understand what are effective assessment in classrooms, what can potentially go wrong with 

assessment, and how to enact good assessment practices. The team started in 2008 by surveying 

the relevant literature on raising the quality of teachers’ assessment literacy and practices, 

summarised in the first part of the paper. Second, an audit and survey of the assessment practices 

and assessment literacies was conducted in 2009–2010. With the findings of the audit and survey 

(reported in the second part of the paper), this led to the development of an assessment competency 

and learning framework for all MOE and NIE teachers in 2011–2012. The final part of the paper 

discusses the deliberations and impacts of the findings that have resulted in a series of professional 

learning programmes and courses on assessment from 2012–2013 to the present.  

 

TEACHERS’ ASSESSMENT LITERACIES AND PRACTICES 

Assessment is a widespread, if not intrinsic, feature of most education systems, schools and 

classrooms. Teachers can spend approximately 10 to 50 per cent of their work time on assessment-

related activities (MacBeath & Galton, 2004). With so much time and other resources devoted to 

assessment, it is critical to understand what teachers know about assessment and the resulting 

practices that are created based on the decision-making process. Furthermore, it is necessary for 

teachers to move from a passive interpretation to an active application of a variety of assessment 

data that will impact teaching and learning. Typically, when teachers wait for tests and examination 

results to be known to them, it is too late to help their students through follow-up teaching and 

                                                
1 For more information about this, see http://www.nie.edu.sg/about-nie/teacher-education-21. 

http://www.nie.edu.sg/about-nie/teacher-education-21
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learning activities. When teachers are able to communicate clearly and objectively the different 

processes and outcomes of assessment in their lessons in a timely fashion, students can benefit 

from insights through their self-regulation of learning in an expedient way. However, because 

lessons are such fast-moving, complex and unpredictable occasions, there may be all sorts of 

reasons why students lag behind, or do not conform to the expectations of a particular context of 

a teacher’s lesson planning and execution. Frequently, the reasons why the observed responses and 

behaviours are so different from those anticipated by a teacher lie in an over- or under-emphasis 

on assessment of students’ progress in learning (e.g., overly distracted by one mistake made by a 

student), and rushing for “coverage” of lessons, leading to all kinds of unintended consequences 

for the students. An expert teacher, on the other hand, can distinguish insightfully between 

important and unimportant information in a complex situation of classroom interaction, reasoning 

accurately and instantaneously about what they observe, and can use this analysis to make more 

informed teaching decisions (Berliner, 2001). This constitutes a high quality of assessment 

literacies and professional learning of assessment practices that are desirable in a teacher.  

Various international research findings have highlighted the need to help teachers acquire different 

assessment literacies and practices (e.g., Bryk, Nagaoka & Newmann, 2000; Clare & Aschbacher, 

2001; Koh & Luke, 2009). These studies cite findings that teachers are not equipped to carry out 

successful assessment informally or formally as a result of knowing a limited set of assessment 

practices (Chen, 2005; Cizek, Fitzgerald & Rachor, 1995; Impara, Plake & Fager, 1993; Mertler, 

2003; Volante & Fazio, 2007). There are also positive reports of findings. Newmann, Bryk and 

Nagaoka (2001) found that even in disadvantaged Chicago classrooms, students benefit from 

teachers’ high level of assessment literacies through learning to design and introduce appropriately 

pitched assessment tasks, leading to students demonstrating a complex intellectual performance. 

Stiggins (2004) posits five main features that teacher educators and professional development 

providers need urgently to take into consideration regarding what assessment literacies constitute: 

1. Assessments must go beyond merely providing scores and corresponding judgements 

about student learning. 

2. They must provide rich descriptions of the current state of student achievement. In 

other words, if assessments are to support improvements in student learning, their 

results must inform students how to do better next time.  

3. Formative communication must transmit sufficient, understandable detail to guide the 

learner’s actions. In such contexts, single scores or grades will not suffice. 

4. Evolve in an ongoing, interconnected series so that patterns in student learning will be 

revealed.  

5. They must have balanced assessment systems that serve diverse purposes by meeting 

the information needs of all decision-makers – school leaders, teachers and students. 

Questions need to be raised about whether teacher educators and professional development 

providers have these literacies and make use of and model a range of assessment practices – in 

both formative (assessment for learning) and summative (assessment of learning) orientations; 

whether they actually, for instance, provide timely feedback and model effective assessment 

practices to enhance student and experienced teachers’ learning in constructive and 

developmentally appropriate ways. Earlier, questions were asked of whether teacher educators and 

professional development providers were indeed helping teachers to meet the required standards 
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of (a) accurately assessing the achievement of the students, (b) communicating assessment results 

effectively to benefit the students, and (c) using assessment to make the teaching and learning 

process more effective (Soled, 1995). Such questions challenge the view that the building capacity 

and requisite assessment of the professional knowledge and skills of teacher educators are already 

an integral part of teacher preparation (also known in this paper as pre-service) and in-service 

programmes (Stiggins, 2006). 

Reports on nationwide attempts to raise the quality of teachers’ assessment literacies and practices 

have on the whole been positive. In Darling-Hammond and Atkin’s (2008) longitudinal study on 

the impact of the National Board Certification (NBC) process in the USA on teachers’ assessment 

practices, it was found that the teachers’ certification process has strong correlations with teachers’ 

motivations to engage in assessment strategies that support student learning in their classrooms. 

In particular, teachers were found to show changes in the variety of assessments they used and 

how they used the assessment information to support student learning. In Sato, Wei and Darling-

Hammond’s (2008) longitudinal study on the impact of professional certification training on 

assessment literacies, teachers were found to show changes in the variety of their assessment 

practices that were aligned with a broader set of learning outcomes for various subjects, not just 

towards performance goals.  

Other studies also suggest that assessment practices are among the key aspects of pedagogy that 

teachers identify as undergoing change as a result of the NBC process (e.g., Sato et al., 2008; 

Lustick & Sykes, 2006). Importantly, professional teacher education programmes provide the 

initial grounding for student teachers to acquire a broad repertoire of “best practices” in assessment 

to create and adapt effective assessments in teaching to improve students’ learning. Reflecting this 

initiative, “teaching, learning, and assessment must be viewed as interactive and cyclical by 

candidates” (Darling-Hammond & Baratz-Snowden, 2005, p. 23) even beyond teacher 

preparation. Teacher education programmes need to consider the tripartite relationship between 

teaching, learning and assessment critically for enhancing teachers’ professional knowledge 

throughout their teaching career. Chittenden and Jones identified five components of the teacher 

education experience that seemed critical to this cause: 

1. a framework that provides a vision of good teaching and has heuristic value for critical 

analysis; 

2. understanding of formative and summative assessments with common criteria of good 

assessment practices that introduce a degree of accountability for different orientations 

and purposes; 

3. a process for grounding the abstractions from the framework in the realities and 

evidence from daily classroom life through documentation; 

4. systematic work with colleagues through collaboration; and 

5. allocating specific time for regular meetings with colleagues to keep the demanding 

process on the teachers’ agenda despite the ongoing pressures and demands of 

teaching. (1997, pp. 16–17) 

The call for teachers to be more assessment literate (Alonzo et al., 2015; Mertler, 2009; Mertler & 

Campbell, 2005; Stiggins, 1991) assumes that it is possible and important to identify, categorise 

and teach a distinctive body of knowledge of “assessment” that teachers need to know and can 
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draw upon as their classroom practices. However, some studies have concluded that teacher-

training programmes typically do not include adequate professional training programmes in 

systematic assessment literacies and demonstration of good assessment practices (Shepard, 1989; 

Stiggins, 2006). In the English schools’ context, while there was general acceptance that 

assessment innovation and updating were desirable after different forms of professional learning 

sessions were introduced, it was also felt that there was no detailed conceptualisation or critical 

evaluation beyond how its potential benefits were more or less taken for granted (Gardner, 2010). 

In particular, there were few opportunities to tailor learning experiences to enable teachers to 

engage within the classroom context of their own needs.  

On balance, I would argue that professional teacher-education programmes must provide an initial 

grounding for all teachers to reflect broadly on how teaching, learning and assessment be viewed 

as interactive and iterative throughout their professional careers. In view of the dominance of the 

examination/testing-oriented approaches of teaching and learning in Asian schools, it is the deeper-

learning potential of assessment literacies and practices that is probably most in need of further 

work or clarification. However, like most categories of professional knowledge, arguably they 

cannot be thought of as just a stable and uncontested body of pre-existing knowledge that teachers 

should know and simply “download” occasionally, but rather knowledge that has to be deliberated, 

contextualised and constructed by teachers in their daily practice, co-existing with what they 

already know about teaching and learning. While identifying such a body of professional 

knowledge formally can provide a useful starting-point and even roadmap for improving teachers’ 

assessment practices, the actual knowledge used can be highly personal and integrated and 

transformed by other knowledge in different circumstances and classroom contexts. 

SINGAPOREAN SCHOOL CONTEXT 

In 2008, the Primary Education Review and Implementation (PERI), led by Grace Fu who was the 

incumbent Minister of State for Education at the time, was formed to study ways to enhance 

primary education in the context of the Teach Less, Learn More (TLLM) initiative. At the same 

time, an Assessment Review Committee within the MOE was convened to review and explore 

ways to refine the examination and assessment landscape in Singaporean schools. The PERI 

Committee recognised that while the high-stakes nature of national examinations could have 

unintended consequences for teaching and learning, such as narrowing of the curriculum and 

teaching and focusing only on a small set of limited learning outcomes, examinations continue to 

play an important role in Singapore’s education system. The Assessment Review Committee 

shared a similar view, in that rather than revamping the national examination system at this point, 

schools and teachers could take measured steps to build up capacity for school-based assessment, 

which could better complement the national examinations, providing students with a more 

comprehensive learning experience. The recommendations for changes in assessment beyond 

lower primary proposed by MOE involved helping schools and teachers to think about the 

possibilities of “balanced assessment”, involving the use of practices that continue to support 

students achieve high academic standards while broadening their learning opportunities. While 

recognising the many strengths of that system, MOE reported recommendations that addressed 

four broad themes: 
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 Balancing assessment of learning with assessment for learning 

 Rebalancing learning of content knowledge and development of skills 

 Developing intrinsic motivation through excellence against defined standards 

 Building the capacity of schools and the MOE in assessment literacy 

With the national reforms and research agenda worldwide and within Singapore, one of the most 

important areas requiring theoretical analysis and empirical research is teachers’ education on 

assessment. New initiatives in the education of teachers on assessment literacies and new roles in 

professional assessment practices demand diverse and authentic means to assess both their learning 

and performance. A panel of teacher educators in the NIE, of which I was a member, was formed 

in 2008–2009, with the following terms of reference and deliverables: 

 Review and synthesise the existing knowledge and research in teacher education in 

assessment, as well as present a new inquiry stance to extend and deepen this 

knowledge.  

 Review existing assessment practices in initial teacher preparation and professional 

development programmes in the NIE.  

 Identify areas that render the practical implementation of assessment for learning 

problematic and propose possible solutions.  

 Draw linkages in NIE assessment practices to build relevant assessment literacies in 

school teachers. 

The panel recognised that NIE programmes and courses must model the professionalism and 

practices that we want our graduates to be and to implement. At the individual course level, there 

is a need to achieve careful integration of assessment for learning and assessment of learning. This 

is very challenging for faculty members. In addition to the literature review findings, the panel 

also acknowledged the MOE’s review and recommendations to explore ways to refine the 

examination and assessment landscape in Singapore primary and secondary schools and junior 

colleges. While these recommendations, and related strategies, have far broader implications for 

other stakeholders in the education system, there are both explicit references to the NIE and 

opportunities to articulate within the NIE on how some of these recommendations may be realised. 

Moving forward, it will not be possible to identify a clear vision of what the NIE can achieve, 

without first looking at the current state-of-the-art of the assessment practices and literacies of NIE 

student teachers. This constitutes a baseline study for deliberating on a suitable framework of 

professional learning for both student and experienced teachers. Such an audit can also hopefully 

be useful for educators in other sectors to understand the need for more comprehensive and updated 

set of assessment practices and literacies today. 

AUDIT OF ASSESSMENT PRACTICES AND ASSESSMENT LITERACIES 

The focus of the assessment audit was to identify the types of assessment practices, as well as their 

pervasiveness within the teacher preparation programme for all student teachers. At the point of 

audit for the period 2008–2009, the information gathered included only summative assessment 

practices. Future audits were intended to be expanded to capture formative assessment practices. 
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It was also intended to extend the regular audit of assessment practices to in-service programmes 

for experienced teachers. The audit exercise is typically conducted at the start of the semester. 

Course coordinators from each of the teacher preparation programmes list the type and weighting 

of assessment for each course. For this paper, a summary and analysis of the spread and distribution 

of various summative assessment practices is applied for core courses in the Postgraduate Diploma 

in Education (PGDE) and BA/BSc degree programmes. Students from these courses make up the 

bulk of students in the teacher preparation programmes. The different assessment practices 

obtained from the Assessment Audit are broadly divided into four categories, namely Reflection, 

Practical Assessments, Examinations/Tests and Analysis/Synthesis. Table 1 lists the four 

categories of assessment practice, their objectives and some sample assessment activities. 

Table 1.  

Different assessment practices within the NIE pre-service programme. 

 

 

 

 

 

 

 

 

 

 

 

 

 

Types of Assessment Practices and 

Objectives 

Examples of Specific Assessment 

Activities/Tasks  

Reflections  

To develop the capacity for self- 

assessments for reflective and self-

directed learning.  

Reflection logs  

Journal  

Case studies  

Portfolio  

 

Practical Assessments  

To apply theoretical concepts in 

simulated/actual classroom situations.  

 

Micro-teaching  

Field trips  

 

 

Examinations/Tests  

To gauge the competence level in 

theoretical foundations and content 

knowledge.  

School-based practical activities 

Classroom experimental activities 

Paper-and-pen examinations 

 

 

Analysis/Synthesis  

To strengthen the theory–practice linkages 

of classroom teaching, learning and 

assessment. 

Unit and lesson plans  

Research papers  

Analysis of test Items  

Role play/simulation package  
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A summary of the spread of the four types of summative assessment practice in the PGDE and 

BA/BSc degree programmes is shown in Figure 1.  

 

Figure 1. Summary of spread of summative assessment practices across PGDE and BA/BSc degree 

programmes. 

The general trends observed are consistent with the assessment design within the pre-service 

programmes, offering a diverse focus on different assessment practices. It is noteworthy that 

examinations and tests do not constitute a major part of assessments for either the PGDE or 

BA/BSc degree programmes. The distribution of assessment practices also varies between the 

PGDE and BA/BSc degree programmes and this could in part be explained by the differences in 

programme duration. The PGDE programme, being a 1-year professional teacher certification 

programme, is geared towards assessments that encourage rapid theory–practice linkages and the 

development of essential skills and knowledge. On the other hand, the BA/BSc degree programme, 

with its longer duration of 4 years, offers more room and time for practical-based assessments and 

a gradual build-up of student teachers’ analytical/synthesis skills. 

 

 

 

 

30.8%

14.3%

30.0%30.8%

21.4%

45.0%

0.0%

14.3%

5.0%

38.5%

50.0%

20.0%

0.0%

10.0%

20.0%

30.0%

40.0%

50.0%

60.0%

PGDE (Sec) PGDE (Pri) Degree

Reflection Practical/Assessments Exams/Test Analysis/Synthesis



ISSN 2382-5855 

Advances in Scholarship of Teaching and Learning, Vol.2, No.2, 2015. 
 

9 

 

 

An Assessment Literacies Survey was also conducted in 2009 for graduating student teachers from 

the PGDE, BA/BSc degree and diploma (DipEd) programmes. The 2-part, 12-item survey 

instrument is a self-evaluation tool for their level of awareness of assessment in teaching and 

learning. For the purpose of this survey, assessment literacies are defined as a composite of 

assessment knowledge (e.g., principles and other theoretical assessment constructs) and intended 

practices (actual manifestation of assessment skills in the school/classroom context). The student 

teachers would have learnt and practised assessment throughout their teacher-preparation 

programmes in the Education Studies and Curriculum Studies courses (ES/CS) and Practicum. The 

two parts of the survey inquire on the specific requirements of assessment literacies at the 

knowledge and intended practice level: 

Part 1 (Knowledge) 

 Purposes of Assessment 

 Validity and Reliability 

 Statistical Concepts in Measurement 

 Assessment Tasks 

 Assessment in Classroom Pedagogy 

Part 2 (Intended Practices) 

 Selection/Design of Assessment Tasks 

 Demonstrating Formative Assessment Practices 

 Clarifying Assessment Criteria/Standards 

 Providing Feedback 

 Scoring/Interpreting Results 

A total of 1,922 student teachers were invited to respond to the survey. Ultimately, 1,676 student 

teachers (87.2%) provided readable and complete responses. The teachers were from the three 

main student teacher programmes: PGDE (n = 870), DipEd (n = 519) and BA/BSc (n = 287). The 

data was also analysed based on the Curriculum Studies (CS) subject assignment of the teachers. 

Each student teacher was assigned to specialise and teach in at least two CS subjects (CS1 and 

CS2).2 The breakdown of the number of teachers based on their CS1 subject is as follows: English 

(n = 500), Maths (n = 194), Science (n = 204), Humanities (n = 63), Mother Tongue (n = 182), 

Art/Music (n = 36) and PE (n = 112). Non-readable or incomplete data constituted a negligible 

percentage (< 2%) of the total responses. 

                                                
2 The assignment of CS1 and CS2 subjects are typically based on the extent of subject specialisation in the academic 

subjects from their degree programme. CS1 typically suggests a major in that subject in the academic study from their 

degree programme. 



ISSN 2382-5855 

Advances in Scholarship of Teaching and Learning, Vol.2, No.2, 2015. 
 

10 

 

The means of the self-ratings of assessment knowledge were between 3.5 and 4, suggesting that 

student teachers across the programmes were relatively confident in their assessment knowledge 

(see Table 2). Although the data suggests that there was no single aspect of assessment knowledge 

that presents particular difficulty for teachers, it may be of concern that the majority of the teachers 

were not able to commit to a level 4/5 (agree and strongly agree) response for any statement. There 

is no significant change when the data is analysed based on grouping the teachers in their CS1 

subject group (see Table 3). The Humanities and Art/Music teachers had reported that they were 

less confident (M < 3.5) about understanding and interpreting statistical concepts when compared 

to the other teachers. The final analysis (see Table 4) looks into a comparison of the ratings of their 

perceived knowledge of intended assessment practices, when asked to compare between their CS1 

and CS2 subjects. The means of most of the responses, with reference to their CS1 and CS2 

subjects, were mostly between 3.5 and 4, although there was significantly less homogeneity across 

the teaching subjects. It is, however, worth noting that the mean responses in relation to CS1 of 

PE students exceeded 4. Comparison of means using the paired samples t-test showed that, for 

most students, the mean ratings for the intended assessment practices associated with CS1 were 

significantly higher than those for the CS2 subjects (p < .05). For pre-service students with CS1 

English, however, the mean ratings for CS2 subjects were found to be surprisingly significantly 

higher than the mean ratings for their CS1 (English) subject (p < .05). In addition, the difference 

in ratings of Art/Music for CS1 and CS2 subjects were not statistically different. These findings 

may suggest that the students’ perceived confidence in their intended assessment practices are 

inherently related to the extent of expertise in their content knowledge of subject and teaching 

subject specialisation. 
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Table 2.  

Assessment knowledge of pre-service teachers (according to programmes). 

  Purposes Reliability/Validity Statistical Concepts Assessment Tasks Pedagogy (1) Pedagogy (2) Pedagogy (3) 

 M SD M SD M SD M SD M SD M SD M SD 

All 3.96 0.65 3.94 0.65 3.64 0.81 3.80 0.73 3.85 0.68 3.88 0.64 3.77 0.67 

n = 

1676               

PGDE 

(Pri) 3.99 0.68 3.93 0.69 3.61 0.78 3.65 0.82 3.71 0.71 3.79 0.69 3.67 0.73 

n = 275               

PGDE 

(Sec) 3.96 0.64 3.88 0.66 3.56 0.84 3.76 0.69 3.83 0.65 3.82 0.61 3.68 0.66 

n = 595               

DipEd 3.97 0.64 4.00 0.61 3.75 0.78 3.88 0.69 3.93 0.66 4.00 0.62 3.91 0.61 

n = 519               

BA/BSc 

(Pri) 3.97 0.67 4.02 0.66 3.72 0.81 3.89 0.74 3.89 0.70 3.92 0.63 3.87 0.68 

n = 199               

BA/BSc 

(Sec) 3.84 0.68 3.85 0.64 3.54 0.79 3.87 0.74 3.84 0.75 3.79 0.72 3.64 0.76 

n = 88               

Note: Mean scores (M) were based on a 5-point Likert scale, ranging from 1 (strongly disagree) to 5 (strongly 

agree)     

 SD = standard deviation; n = number of pre-service teachers                 

 

 

 

 



ISSN 2382-5855 

Advances in Scholarship of Teaching and Learning, Vol.2, No.2, 2015. 
 

12 

 

 

Table 3.  

Assessment knowledge of pre-service teachers (according to CS1 subjects). 

  Purposes Reliability/Validity Statistical Concepts Assessment Tasks Pedagogy (1) Pedagogy (2) Pedagogy (3) 

 M SD M SD M SD M SD M SD M SD M SD 

All 3.96 0.65 3.94 0.65 3.64 0.81 3.80 0.73 3.85 0.68 3.88 0.64 3.77 0.67 

n = 1676               

English 3.98 0.62 3.93 0.68 3.59 0.82 3.79 0.75 3.82 0.69 3.85 0.66 3.76 0.70 

n = 500               

Maths 3.95 0.69 4.00 0.66 3.61 0.82 3.82 0.74 3.85 0.69 3.82 0.68 3.77 0.67 

n = 194                

Science 3.96 0.63 3.86 0.62 3.73 0.73 3.79 0.68 3.79 0.67 3.78 0.56 3.64 0.64 

n = 204               

Humanities 3.92 0.75 3.79 0.77 3.10 1.04 3.59 0.78 3.73 0.72 3.86 0.67 3.60 0.75 

n = 63                

Mother 

Tongue 3.98 0.70 4.00 0.64 3.73 0.77 3.84 0.74 3.94 0.66 4.01 0.63 3.88 0.66 

n = 182                 

Art/Music 3.79 0.65 3.77 0.63 3.42 0.80 3.66 0.74 3.64 0.66 3.69 0.65 3.59 0.67 

n = 36                

PE 3.93 0.55 4.02 0.50 3.83 0.79 3.90 0.61 3.94 0.59 3.97 0.58 3.89 0.58 

n = 112               

Note: Mean scores (M) were based on a 5-point Likert scale, ranging from 1 (strongly disagree) to 5 (strongly 

agree)     

SD = standard deviation; n = number of pre-service teachers                 
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Table 4.  

Intended assessment practices (comparing CS1 and CS2 subjects). 

 Assessment Tasks Formative Assessment Standards/Criteria Feedback Scoring/Interpreting 

 M(CS1) M(CS2) t M(CS1) M(CS2) t M(CS1) M(CS2) T M(CS1) M(CS2) T M(CS1) M(CS2) T 

English 

(CS1) 3.46 3.8 8.54*(-) 3.73 3.82 3.08*(-) 3.66 3.73 3.11*(-) 3.78 3.82 1.63(-) 3.65 3.74 3.43*(-) 

n = 500                

Maths 

(CS1) 4.05 3.73 6.46* 3.91 3.75 4.24* 3.87 3.66 4.81* 3.91 3.72 5.02* 3.89 3.75 3.92* 

n = 194                

Science 

(CS1) 3.94 3.78 3.09* 3.79 3.72 1.67 3.81 3.73 2.16* 3.86 3.81 1.32 3.83 3.77 1.96 

n = 204                

Humanities 

(CS1) 3.97 3.11 4.22* 3.98 3.33 4.33* 4.06 3.43 4.22* 4.02 3.52 3.91* 3.87 3.38 3.4* 

n = 63                

Mother 

Tongue 

(CS1) 3.91 3.69 6.53* 3.91 3.79 5.27* 3.94 3.83 4.56* 3.95 3.83 4.30* 3.89 3.78 5.43* 

n = 182                

Art/Music 

(CS1) 3.73 3.50 0.46 3.77 3.61 0.72 3.83 3.56 1.41 3.97 3.67 1.64 3.80 3.61 0.00 

n = 36                

PE (CS1) 4.13 3.79 3.91* 4.16 3.79 5.02* 4.21 3.90 4.46* 4.21 3.90 4.80* 4.12 3.91 3.37* 

n = 112                

Note: Mean scores (M) were based on a 5-point Likert scale, ranging from 1 (strongly disagree) to 5 (strongly agree)     

 n = number of pre-service teachers; *p < .05 (two-tail)         
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Although the overall survey results indicate that the student teachers perceived themselves as 

reasonably assessment literate, there was room for improvement across all the standards of 

assessment literacies and practices. On the other hand, we could also surmise that many graduands 

may not have had sufficiently experienced the general complexities of assessment in classroom to 

make a realistic and discerning self-evaluation (Mertler, 2009). We also infer from the unevenness 

of responses that the teaching of assessment literacies and practices needs to be more strongly 

embedded in the teaching of pedagogical content knowledge of each subject area. This is consistent 

with the findings of researchers (e.g., Hodgen & Marshall, 2005; Zhang & Burry-Stock, 2003) that 

different types of expertise in subject and pedagogical content knowledge affect the depth of how 

different assessment practices could be integrated within the lessons. For subjects such as Maths 

and Science, there are relatively clear paths of progression of targeted outcomes (Marshall, 2007). 

These subjects have a predetermined sequence of what is learnt and taught – there is a predictive 

nature to the assessment, as teachers need to ensure that students understand what to do at “each 

step” before moving to the next. In languages, the humanities and the arts, the teaching progression 

can be a more “meandering, organic affair” (2007, p. 137). This calls for a greater alignment of 

expectations in the standard of assessment literacies and practices between the ES and CS subjects. 

The unevenness and gaps in the assessment knowledge and practice could also be attributed to 

insecure content and pedagogical knowledge of their respective CS subjects. This could be a more 

deep-rooted problem and calls for a review of how teachers are assigned their CS1/2 subjects. It 

may be that some student teachers should be assigned to specialise in just one teaching subject, 

rather than two.  

Assessment Competency Framework 

Based on the review and findings of audit, and the growing significance of assessment literacies 

and practices to twenty-first-century teachers in Singapore, the NIE has committed to a defined set 

of assessment-learning outcomes to guide the work in both pre-service and in-service training of 

teachers. This set of outcomes is referred to as the Assessment Competency Framework (NIE, 

2009; see Figure 2) that integrates assessment for and of learning.  
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Figure 2. Assessment Competencies Framework 

Source: National Institute of Education (2009, p.97). 

The framework  is not designed to be an exhaustive list of outcomes but rather consists of key 

elements of assessment competencies for effective teaching and learning in schools. The seven 

competencies are: 

 Designing assessment methods that are appropriate for instructional decisions 

 Planning assessments as part of an effective teaching learning process 

 Understanding and communicating the goals and criteria of assessments 

 Developing the capacity for self-assessments for reflective and self-directed learning 

 Providing feedback to learners to improve 

 Administering, scoring and interpreting the results effectively 

 Recognising unethical, illegal and inappropriate assessment practices 

The framework seeks to describe a comprehensive and progressive list of assessment literacies and 

practices, which has two implications. First, all competencies will need to be taught in a systematic 

and coherent manner. Second, all competencies will need to be assessed in order to certify and 

report each teacher’s/student teacher’s assessment literacies and practice level. In turn, it requires 

that the teaching or mentoring faculty would possess a level of assessment competency that is 

higher than the level at which students are taught and assessed. Through specifying entry-level 

competency requirements, the framework supports the concept of learning of assessment as a 

continuum that begins in a pre-service setting and continues with life-long professional education 

and experience (Boud, 2007).  

The framework of these seven competencies has been used as a guide by the NIE and the MOE 

since 2012 to identify the knowledge, skills and values of assessment that all teachers (including 

student teachers) should possess and hone as part of their professional journey. For the student 
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teachers, in particular, the polygamous principles of assessment interrogating the why, what, how 

and when of assessment are more tightly knitted in the various CS and ES subjects. There is also 

promising work done to help student teachers to draw from findings in neuroscience research (e.g., 

Zadina, 2014) to understand how formative assessment is about building multiple pathways of 

learning for individual students. Some of the important values of formative assessment that are 

compatible with developing and firing critical neural networks for life-long learning include: 

 help students feel safe to fail and to try or “stand up” again; 

 encourage students to believe that it is not a matter of “I cannot” but “I have not”; 

 remind students that practice does not always make perfect; and 

 design assessment that involves balancing predictability and novelty. 

For NIE faculty members, a range of staff development opportunities has been provided for the 

development of progressive assessment literacies. For instance, various platforms (including 

online sites) have been created for staff to be involved in conversations that support reflection on 

their assessment practices and to seek and share best practices with one another. Various 

programme offices have also reviewed the content of CS and ES to ensure that these competencies 

are developed to the appropriate level within pre-service and in-service programmes in a 

systematic and developmentally appropriate way. A distinct and comprehensive assessment 

literacies module has also been offered since 2013 to some pre-service students. This course has 

the advantage of entrusting the curricular, teaching and assessment responsibilities of the 

framework to a single programme coordinator. The structural advantages of “housing” the varied 

complexities of assessment literacies and practices in a single programme offer logistical 

expediency and enhance the singularity of conceptual coherence. They also make assessment 

literacies and practices an explicit NIE graduand competency. More work is needed to verify and 

validate the competency framework since the theorisation – and its application of developmental 

pathway using the Bloom taxonomy as a way of framing – is still in its infancy. There is likely no 

one definitive pathway for the professional learning of assessment, like any other aspects of teacher 

education. Price et al. (2012, p. 8) rightly assert that the term competency framework could be 

more appropriately thought of as a “gateway” or “threshold” of knowledge and skills of learning 

of assessment. They are enablers for teachers to learn, engage with and develop more sophisticated 

conceptions and practices of classroom assessment.  

CONCLUSION 

A key message from this paper is that there needs to be a comprehensive and systematic framework 

that defines a set of knowledge and skill-based competencies for teachers to be assessment literate 

in the classrooms of tomorrow. This set of competencies takes into consideration new and cutting-

edge assessment practices for teacher education, clear definitions of the kinds of literacies that 

teachers need in order to develop authentic and relevant assessment practices for student learning, 

and the overall competencies for implementing and integrating these theories into practice. This 

calls for a look at the ways in which assessment intersects with teaching and learning for the 

achievement of intended learning outcomes. The NIE’s pre-service programmes provide the 

foundations for pre-service teachers to be assessment literate, while the in-service programmes 

build on these foundations towards a competent teacher who integrates assessment practices to 
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enhance and motivate student learning. Assessment-competent teachers understand the importance 

of aligning a range of valued achievement targets with the appropriate assessment practices to 

provide valid information for the intended purpose. It is important for all teachers to develop 

professionally and to acquire the requisite professional knowledge and the ability, ethics and 

discernment to practise assessment appropriately. 

The review and auditing exercise leads to the recommendation that, first and foremost, there needs 

to be a broadening of the definition of what assessment entails and its role in preparing tomorrow’s 

teachers for tomorrow’s students. Some of the teacher training of assessments may currently be in 

silos, residing only in certain subjects. A conceptual shift is required to balance the individual 

“doing of assessment” with a “collective consensus”, thus creating communal practices in sound 

and sustainable assessment (Boud, 2000). Simply collecting assessment data and dutifully 

recording it on an individual student teacher’s record is no longer adequate. Rather, there is a need 

to move from a passive interpretation to an active application of assessment data that will impact 

teaching and learning. Boud (2007) notes that the greatest conceptual shift that has taken place in 

recent times in higher education is the shift in focus from the teacher and what he or she does to a 

perspective in which student learning is central. There is a need to include innovative assessment 

practices in keeping pace with changes in teaching and learning activities across all sectors of 

education. Innovative assessment practices can build on the fundamentals of good summative 

assessment practices (probably more apparent in Asian classrooms) and satisfy the needs for a 

more flexible, participatory, competence-based learning process for lifelong learning. This paper 

has documented one such example developing an assessment competency framework which 

attempts to engage insightfully and purposefully various milestones and competencies. The ripple 

effects of realising the learning through the connoisseurship of seeing and continual inquiry 

hopefully can sustain all student and experienced teachers’ capacity to generate formatively and 

transform lasting outcomes of education. 
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Strategies for evidencing teacher education are becoming increasingly important 

for the improvement of teacher education programmes. In this paper, the authors 

consider what we can learn from existing methods for measuring graduate and 

programme quality and how evidence has been used to examine graduate teachers’ 

acquisition of teaching competencies. The paper describes the findings from part of 

a national longitudinal study conducted in Australia to track graduate teachers’ 

level of preparedness and effectiveness across key dimensions of teaching 

competencies after they graduated from teacher education programmes. Using 

empirical evidence from the Longitudinal Teacher Education Workforce Study, they 

illustrate what programmes and systems can learn from graduate teachers’ 

perceptual data about their competencies in their initial years of teaching and those 

of their employers to inform areas of programme delivery for improvement to better 

prepare teachers for the workforce.  

Keywords: Teaching competency, teacher effectiveness, programme quality, longitudinal assessment 

INTRODUCTION 

The quality of teacher education has become a hallmark of education reforms around the world. 

In today’s “outcomes” climate (Cochran-Smith, 2002), international debates focus on “how 

[teacher] preparation influences teachers’ effectiveness, especially their ability to increase 

student learning in measurable ways” (Darling-Hammond, 2006, p. 120). In the Australian 

context, teacher education has been the focus of state and federal policy investments via their 

Smarter schools – Improving teacher quality national partnership (TQNP) programme – all in 

the pursuit of a high-quality teaching workforce. The development of the Australian 

Professional Standards for Teachers (APST; AITSL, 2011a) and the national consistent 

accreditation of teacher education programmes and teacher registration are some particular 

government reform agendas reflecting this challenge (AITSL, 2011b). In more recent reforms, 

the Teacher Education Ministerial Advisory Group (TEMAG) was set up to provide 

commendations for addressing important issues in teacher education. The review report, 

released in early 2015, Action now: Classroom ready teachers, outlined 38 recommendations 

across five key themes for improvement: (1) strengthening quality assurance, (2) more rigorous 

selection for entry to teacher education courses, (3) improved and structured practical 

experience, (4) robust assessment of graduate teachers, and (5) improved national research and 

workforce planning (TEMAG, 2015). 

Evidence of teacher effectiveness can be a powerful tool for both programme improvement and 

overall improvement of system-wide teacher quality. There is an abundance of academic 

literature noting the importance of establishing quality assurance mechanisms to evaluate 

teacher effectiveness (Berk, 2005; Darling-Hammond & Snyder, 2000). In this increasingly 
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politicised landscape, teacher education institutions need to respond to calls to collect and utilise 

evidence – strategies to examine whether and how their programmes impact the graduates 

teachers in professional practice. There are currently about 450 teacher education programmes 

in 48 institutions preparing 80,000 student teachers across Australia (Mayer et al., 2013). 

However, we know little about the relative impact of the teacher education programmes and 

whether and how they are effective in preparing classroom-ready teachers. Whilst most 

programmes have in place various approaches to assess graduates’ teaching and learning during 

the course of their programmes, for example, university assignments, practicum reports and 

structured portfolios, few have assessed the extent to which graduate teachers are able to 

demonstrate their capacities to teach effectively in the actual school contexts. This paper argues 

for the need to understand what graduate teachers know and are able to do to inform the kinds 

of course characteristics that are more effective to better prepare teachers. Specifically, this 

paper aims to discuss how longitudinal assessment of graduate teachers’ experience, from 

graduation to teaching employment,  provides evidence for understanding graduate quality and 

the review of teacher education programmes. 

This paper discusses a sub-set of findings from a large-scale, national longitudinal study. The 

project, the Longitudinal Teacher Education Workforce Study (LTEWS), was an 18-month 

project that tracked the career progression of the 2011 cohort of graduate teachers at three time 

points after graduation from teacher education programmes across Australia. The LTEWS 

investigated graduate teachers’ career progression including their employment patterns, 

retention and attrition in teaching and their geographic and school sector mobility as well as 

graduate teachers’ views about the relevance and effectiveness of their teacher education for 

teaching employment over time. The data collection process gathered more than 6,000 graduate 

teacher surveys, interviews with over 60 graduate teachers working across school sites and a 

mapping exercise of over 400 teacher education programmes across Australia. This paper 

focuses on part of the survey findings of the LTEWS related to graduate teachers’ views about 

the relevance and effectiveness of their teacher education programmes. Specifically, it 

examines graduate teachers’ perceptions of their level of preparedness and effectiveness in key 

dimensions of teaching competencies. In the LTEWS, the profession-wide benchmarks of the 

Australian Professional Standards for Teachers (APST) were used as a basis for evaluating 

graduate teachers’ perceptions of their preparedness and effectiveness across key dimensions 

of teaching competencies. The perceptions of their principals were also sought to compare the 

views about the graduate teachers’ teaching competencies. 

ESTABLISHING STRATEGIES FOR MEASURING TEACHER LEARNING 

Debates on the importance of teacher quality for student learning outcomes have raised 

contention on the need to improve teacher preparation if the profession is to attract and retain 

high-quality graduates from schools and universities (Darling-Hammond, Chung & Frelow, 

2002; Ewing & Manuel, 2005; Ramsey, 2000). The major argument of this paper is that more 

coherent and cohesive strategies are needed to evidence programme quality, in ways that define, 

evaluate and assess teacher graduates’ competency to teach effectively in the classroom. Whilst 

teacher education institutions are increasingly developing assessment tools to evaluate 

programme and graduate outcomes, some past efforts have proven to be difficult for informing 

decisions about teacher quality, and how teacher preparation can best be improved to influence 

student learning.  
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There is growing evidence that well-designed performance-based assessments can both 

document and evidence teacher effectiveness and the quality of teacher education programmes. 

For example, the Stanford University’s edTPA requires teachers to document their instructional 

plans linked to state standards, videotape and critique lessons as well as collect and evaluate 

evidence of student learning. Proponents of such performance assessments advocate ongoing 

assessment in learning to teach, and build on the content taught in courses, professional 

experience practices during teacher education, professional development in the initial years of 

teaching and their influence on students’ learning (Allard, Mayer & Moss, 2014; Darling-

Hammond, 2010). Such assessments, based on teaching standards, are grounded in graduate 

teachers’ abilities to support student learning. The edTPA, for instance, focuses on teaching-

related performances that are embedded in professional practice and include a 3–5 day video 

that documents learning in teaching dimensions such as planning, instruction, assessment, 

analysis of teaching and academic language. These authentic assessments provide rich insights 

about graduate teachers’ abilities and their ongoing professional learning in schools. Although 

such measures professionalise the teaching profession through critical reflection of practice, 

evidence based solely on the preparation and rating of such teacher performance assessments 

do not adequately provide data and information about programme quality and review, 

Other developments have sought to make explicit links between teacher and programme 

outcomes through a focus on achievement data. Evaluations based on such student achievement 

test scores, or value-added models (VAM), measure the effects of teachers’ “instructional 

efforts” (Popham, 1997, p. 270), using pre- and post-measures of student assessment scores on 

nationally standardised tests and examinations to assess the performance of a teacher. However, 

such approaches that use value-added measures on the basis of pre- and post-measures of 

student learning raise questions about its validity in gauging individual teachers’ effectiveness 

(Berk, 2005; Guarino, Maxfield, Reckase, Thompson & Wooldridge, 2012; Hanushek & 

Rivkin, 2010). Researchers found teacher effectiveness as measured by pre- and post-test data 

highly unstable, with evident fluctuations from class to class and from year to year (Darling-

Hammond & Amrein-Beardsley, Haertel, & Rothstein, 2011). These inconsistencies arise from 

the unreliability of calculating an accurate estimate of teacher effectiveness several external 

factors are difficult to measure in VAM as they are outside of the teacher’s realm of control, 

including student IQ, family background, peer group and student motivation (Chetty, Friedman, 

Rockoff, 2014; Hanushek, 2011). Such models that focus solely on the use of student test scores 

to measure teacher performance are seen to undervalue the complexities of teaching (Bond, 

Smith, Baker & Hattie, 2000; Darling-Hammond & Bransford, 2005) and do not provide 

answers for specific programme improvement (Plecki, Elfers & Nakamura, 2012).  

Berk (2005) proposed the triangulation of evaluation data to provide a comprehensive picture 

of teacher effectiveness. In Singapore, the National Institute of Education developed a 

conceptual framework based on principles of quality assurance to inform teacher education 

programme improvement. The Quality Assurance Framework (Chong & Ho, 2009) developed 

data strategies to collect data of three key quality components – inputs (pre-service teachers), 

process (how they acquire knowledge and skills) and outcomes (professional practice). Multiple 

sources of evidence are used to evaluate programme quality, including data from admissions, 

teaching, learning and assessment, and graduate outcomes (Chong & Ho, 2009). In higher 

education contexts, these sources of evidence are important to evaluate overall organisational 

effectiveness. As Chong and Ho argue, such data has the potential to achieve the intertwined 

goals of organisational efficacy and programme delivery. To achieve this, there is a need to 

“identify quality components of programme evaluation and translate them into actual processes 

and performance indicators” (2012, p. 304). 
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Other forms of evidence are needed for large-scale systematic improvement and accountability 

(Mayer et al., 2013; Plecki et al., 2012). Such sources of data include the use of multiple 

measures such as student teachers’ entry into teacher education programmes, programme 

features, preparation experiences, abilities and skills, and employment, as well as decisions to 

stay or not to stay in teaching. The ACER study for Teaching Australia, conducted by 

Ingvarson, Elliott, Kleinhenz and McKenzie (2006) found that current practices of over 400 

programmes lack quality assurance mechanisms that effectively understand programme and 

graduate teacher outcomes. Ingvarson, Beavis and Kleinhenz’s (2004) study of the 

effectiveness of teacher education courses in Victoria investigated key data elements including 

aspects of the practicum, nature and depth of subject matter learning, subject matter and 

pedagogical training linkages, modelling and feedback on practice, opportunities for active 

learning and training in reflective practice, opportunities to learn about how students, training 

in diagnosing student learning needs and characteristics of teacher educators. The study 

administered survey questionnaires to elicit the perceptions of 2,667 teacher graduates about 

their effectiveness. Principals of these graduate teachers were also surveyed to represent their 

perspective about the graduate teachers’ effectiveness and the impact of their teacher education 

programme. Data from graduate surveys and their employers and direct observations of practice 

after graduate teachers had left the programme provided further data about their professional 

practice and decisions about teaching employment. 

Programme evidence through perceptual survey and interview data on what graduate teachers 

feel about their programme’s relevance inform programme improvement (Darling-Hammond, 

2006). The LTEWS, of which a part of the findings are discussed in this paper, is a significant 

development towards a national evidence base about teacher education courses in Australia. 

Extending the work of Ingvarson et al. (2004) and that of Louden and colleagues (2010), the 

LTEWS investigated graduate teachers’ preparedness and effectiveness and the relevance of 

their teacher education courses across all states and territories in Australia. Using key 

dimensions of teaching competencies, evidence collected included measures on teacher 

characteristics, programme structure and delivery, professional experience placements, skills 

and abilities, employment, and retention in teaching, as well as perceptions of preparedness on 

the part of graduate teachers and their employers. 

METHODOLOGY 

One of the challenges teacher education programmes faced is the lack of valid methods in 

specifying and evaluating teacher quality (Ingvarson & Rowe, 2007). This paper argues for a 

coherent collection of useful data about graduate teachers’ preparedness and effectiveness that 

can inform teacher education programmes about the impact of their course design and delivery 

on actual teaching practice.   

The LTEWS featured an interplay between large-scale quantitative data collection methods and 

small-scale qualitative interviews to assess graduate teachers’ teaching competencies in the 

early years of their career. The quantitative component was a longitudinal total population 

design, targeting this 2011 graduate cohort across all states and territories in Australia, and 

gathered responses from 36% of this population across all three rounds. The Department of 

Industry, Innovation, Science, Research and Tertiary Education (DIISRTE; 2011) award course 

completion figures for 2011 show that 16,533 initial teacher education programme completions 

were recorded. Table 1 below shows the response rates of the respondents from Rounds 1–3.  
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Table 1.  

Response rates of teaching and non-teaching graduate teachers from Rounds 1–-3. 

 

Round 1 Round 2 Round 3 

N % N % N % 

Teaching 900 74.0 2,217 84.7 1,830 83.9 

Not teaching 344 26.0 401 15.3 350 16.1 

Total 1,324 100.0 2,618 100.0 2,180 100.0 

In order to examine the relevance and quality of teacher education programmes across 

Australia, the LTEWS surveyed graduate teachers at three time points in their early teaching 

careers. The study tracked graduate teachers’ perceptions at six months, one year, and eighteen  

months after graduation. The study also collected survey data from school leaders of the teacher 

survey respondents. For the purpose of this study, the survey findings of graduate teachers’ 

preparedness and teaching effectiveness in the professional standards are discussed. The school 

leaders’ views are also discussed to draw comparisons about graduate teachers’ perceptions 

about their preparedness and effectiveness. 

RESULTS – LONGITUDINAL ASSESSMENT OF GRADUATE TEACHERS’ 

LEARNING 

As discussed, the longitudinal aspect of the LTEWS survey was to capture graduate teachers’ 

entry into, and possible exit from, teaching, but the data also highlighted changes in graduate 

teachers’ perceptions of their preparedness for teaching and how effective they felt in their 

teaching role, as measured by the seven Australian Professional Standards for Teachers 

(APST). The questions examining the two constructs, preparedness and effectiveness, asked for 

responses on a five-point Likert scale (1 = strongly disagree; 5 = strongly agree), and were only 

asked of those respondents who were teaching. 

Before discussing the results, it is important to highlight that graduate teachers’ perceptions of 

their preparedness and effectiveness across the professional standards may not reflect their 

actual practices or success with students in reality. This said, research has found significant 

correlations between teachers’ perceptions and their sense of self-efficacy as well as their 

retention in teaching (see Darling-Hammond, Chung & Frelow, 2002). To address this aspect, 

school leaders were asked how well they believed their graduate teachers were prepared for, 

and effective in, teaching, again measured by the seven standards of the APST provide 

perceptual comparison of the data. 
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Graduate Teachers’ Preparedness in Key Teaching Areas over Time 

The backdrop for this analysis emphasises learning, ongoing assessment and programme 

improvement. For the purposes of this paper, “‘preparedness” is defined as whether graduate 

teachers are equipped with the competencies to teach in the classrooms and “effectiveness” is 

how well they carry this out. The survey found that overall, graduate teachers felt very 

positively about their teacher education programmes. For each survey round, close to 75% of 

graduate teachers with teaching positions either agreed or strongly agreed that they would 

recommend their teacher education programmes to others. The results were consistent across 

all three rounds. Being employed as a teacher influenced their perceptions about their initial 

teacher education programmes. In Round 3, for example, 65% of graduates not teaching agreed 

that they would recommend their teacher education programmes to others compared to 79% of 

those with a teaching position. Of those not teaching, 21% would not recommend their initial 

teacher education programme. 

To measure graduate teacher preparedness in key teaching areas, Likert-scale responses to a 

46-item “preparation for teaching scale” were recorded in Round 1. This scale was constructed 

specifically for LTEWS and an associated Australian Research Council (ARC) study, Studying 

the Effectiveness of Teacher Education (SETE), and was based on the literature and previous 

research in the area of preparing teachers for teaching. For proficient analysis of these 46 items 

(such as cross-tabulating demographic information on the teachers to gauge averages, 

variability and correlations), the best approach (and most useful to the project’s needs) was to 

group the items into the seven teaching standards of the APST, that is, all the 46 questions about 

teacher preparation were grouped under the seven National Standards, using principal 

components analysis to identify the grouping of the scale items. Internal consistency, measured 

using Cronbach’s alpha, showed that each of the seven groups of items was a reliable measure 

for the seven APST. This enabled comparisons to be made between Round 1 responses and 

subsequent rounds, where graduate teachers were specifically asked about their preparedness 

for, and effectiveness in, the seven national teaching standards (rather than re-using the 46-item 

scale). 

Table 2 shows the results of graduate teachers’ level of agreement with their preparation in 

relation to the professional standards in all three rounds. For brevity and ease of reading, not all 

the five-point Likert scale responses are shown. “Strongly disagree” and “disagree” have been 

grouped together as have “strongly agree” and “agree”, and the “neither agree nor disagree” 

category has been omitted.  

The results revealed that graduate teachers generally felt positively about their preparedness in 

all the professional standards measured across all three rounds. Graduate teachers were more 

positive about their preparedness in the key teaching areas in Round 1 as compared to the later 

rounds, with the exception of “Know students and how they learn”, “Plan for and implement 

effective teaching and learning” and “Create and maintain supportive and safe learning 

environments”. 
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Table 2.  

Graduate teachers, by level of agreement with their preparedness in the APST. 

APST Round 1 Round 2 Round 3 

Disagree 

(%) 

Agree 

(%) 

Disagree 

(%) 

Agree 

(%) 

Disagree 

(%) 

Agree 

(%) 

Know students and how 

they learn 
6.0 72.2 7.2 77.7 9.9 72.6 

Know the content and 

how to teach it 
7.4 64.3 17.7 61.8 21.2 45.2 

Plan for and implement 

effective teaching and 

learning 

4.9 73.8 9.6 75.9 12.1 71.9 

Create and maintain 

supportive and safe 

learning environments 

10.4 62.0 8.8 74.4 10.5 71.4 

Assess, provide 

feedback and report on 

student learning 

7.0 71.1 24.4 54.4 24.9 52.5 

Engage in professional 

learning 
2.6 88.9 12.8 67.0 14.4 62.7 

Engage professionally 

with colleagues, 

parents/careers and the 

community 

9.3 58.2 35.6 36.8 35.7 35.3 

Note: Percentages for each round do not add up to 100 as the “neither agree nor disagree” category 

has been omitted to simplify the table for reading. 

On closer examination of teaching areas where graduates feel most prepared, the researchers 

examined areas with more than 75% of agreement and found inconsistent results as these areas 

changed over the three survey rounds. In Round 1, 88.9% of graduates felt that they were most 

prepared by their teacher education programmes in “Engage in professional learning”. In Round 

2, the two key areas in which graduates felt most prepared were “Know students and how they 

learn” (77.7%) and “Plan for and implement effective teaching and learning” (75.9%) and in 

Round 3, there were no key areas with more than 75% agreement. This suggests that graduates 

who felt most prepared were most likely to adjust their perceptions as they assessed the 

complexities of teaching with more classroom teaching experience and engagement in school. 

Obvious questions arise about whether graduates feel less prepared by their teacher education 

programmes for classroom readiness or if it is a case of feeling less prepared as they develop 

greater teaching expertise in their time in schools. Survey data may not entirely provide an 

accurate picture of this and the interview data from the LTEWS provided a meaningful way to 

examine this more closely (see Mayer et al., 2013 for the full report). 

Another interesting finding from the survey data is that while less than 10% of graduate teachers 

disagreed that they were prepared by their initial teacher education programmes in the areas of 

“Assess, provide feedback and report on student learning”, “Engage in professional learning” 

and “Engage professionally with colleagues, parents/carers and the community”, those who 

disagree increased more than three-fold by the time they were in their second year of teaching. 
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This was particularly so for the teaching area of engaging professionally with colleagues, 

parents/carers and the community where more than 35% of graduate teachers felt they were not 

well prepared by their second year into teaching. Graduate teachers felt that they were not as 

well prepared in the area of assessment and feedback as compared to other teaching areas with 

a higher proportion of disagreement (24.9%) for the area – “Assess, provide feedback and report 

on student learning” than in others. 

Graduate Teachers’ Effectiveness in Key Teaching Areas over Time 

The LTEWS research also examined the graduate teachers’ perceptions of their effectiveness 

in key areas of teaching. In Rounds 2 and 3, graduate teachers were asked to indicate on a five-

point Likert scale their level of agreement on their effectiveness on the seven statements of the 

APST. Respondents were not asked this question in Round 1. Table 3 shows the item percentage 

measuring effectiveness in the statements.  

Generally, graduate teachers perceived themselves to be as effective in both rounds, with more 

than 80% of them in agreement that they were effective in all teaching areas. They perceived 

themselves to be particularly effective in the areas “Know students and how they learn” and 

“Create and maintain supportive and safe learning environments”, with more than 90% 

agreement for both rounds. For “Assess, provide feedback and report on student learning” and 

“Engage professionally with colleagues, parents/carers and the community” more graduate 

teachers disagreed that they were effective in these areas compared to the other areas but this 

was still only less than 5% in both Rounds. 

Table 3.  

Graduate teachers, by level of agreement with their perception of effectiveness in the Australian 

Professional Standards of Teachers (APST). 

Australian Professional Standards for 

Teachers (APST) 

Round 2 Round 3 

Disagree (%) Agree  

(%) 

Disagree (%) Agree  

(%) 

Know students and how they learn 0.9 91.8 0.7 93.0 

Know the content and how to teach it 2.8 87.9 2.4 90.2 

Plan for and implement effective teaching 

and learning 
2.5 89.4 1.4 91.3 

Create and maintain supportive and safe 

learning environments 
1.9 91.4 0.9 92.4 

Assess, provide feedback and report on 

student learning 
4.8 78.8 3.1 64.6 

Engage in professional learning 2.1 87.1 2.4 87.8 

Engage professionally with colleagues, 

parents/careers and the community 
3.4 80.5 3.1 82.1 

Note: Percentages for each round do not add up to 100, as the 'neither agree nor disagree' category has been 

omitted to simplify the table for reading. 
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This finding is consistent with the previous findings about graduate teachers’ level of 

preparedness. Graduate teachers feel less prepared and effective in the areas of assessment and 

feedback and engagement with colleagues, parents and the community as compared to other 

teaching areas. While it is useful to know graduate teachers’ views of how well they are 

prepared, it is critical to examine whether and how they can apply what they have learned in 

practice. Research has shown that “enacting” knowledge in practice is particularly difficult in 

teaching given that it is difficult to separate theory from practice (Kennedy, 1999). The 

relationship of these measures of performance in what graduate teachers learn (“what they 

know”), how they teach (“what they actually do”) and the link to student learning (“what 

works”) is an important question. However, this data alone does not sufficiently tell us if 

graduate teachers’ self-reported views about their level of effectiveness impacts on student 

learning outcomes. 

Research has shown that graduate teachers’ assessment of the utility of their initial teacher 

education programme changes over time. As discussed earlier, we want to know if the declining 

trends of graduate teachers’ preparedness across key teaching areas are functions of their 

increased experience and expertise. Interestingly, the survey results revealed that graduate 

teachers felt more effective in the seven areas of teaching than in feeling they were prepared. 

This disconnect reflects graduate teachers’ feelings of growing efficacy in teaching over time 

but also highlights the importance of thinking about learning to teach as a continuum of 

professional learning, learning that occurs in varying degrees at different times in universities, 

in schools and in communities. In the interviews, graduate teachers spoke about the importance 

of the professional learning setting of the school and also the need for teacher education to make 

explicit linkages between theory and practice.  

School leaders’ perceptions of the graduate teachers’ preparedness and effectiveness are 

important to triangulate the findings, as they provide a more objective view of graduate 

teachers’ preparedness and the extent to which they were effective in the classrooms. The 

figures below compare graduate teachers perceptions of their effectiveness in terms of the 

APST and what their principals thought of their effectiveness in Rounds 2 and 3. The principals 

of the graduate teachers who participated in the graduate teacher survey in Rounds 2 and 3 were 

asked to respond to a principal survey. They were asked what they thought about their graduate 

teachers’ effectiveness in the seven teaching areas of the APST. Only responses from graduate 

teachers where their principals also responded are included in the data, so results differ slightly 

from the tables above. 

Overall, principals felt that their graduate teachers were effective across all teaching areas in 

both Rounds 2 and 3. Comparing these two time points, the principals generally felt that the 

graduate teachers were more effective in almost all teaching areas by the time they were in the 

second year of teaching. 
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Figure 1. Graduate teachers and their principals, by percentage in agreement with graduate teachers’ 

effectiveness in the APST, Round 2. 

 

 

Figure 2. Graduate teachers and their principals, by percentage in agreement with graduate teachers’ 

effectiveness in the APST, Round 3. 
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The findings reveal that there is a strong consensus about graduate teachers’ effectiveness from 

both the principals and graduate teachers themselves, with more than 75% of both groups of 

respondents in agreement for all teaching areas in both rounds. Interestingly, while graduate 

teachers were less in agreement about their effectiveness in engaging professionally with 

colleagues, parents/carers and the community (30.6%), more than 80% of principals felt that 

they were effective in this teaching area. Research has shown that this is an area where teachers 

state they need more professional development (Doecke, Parr & North, 2008). On the other 

hand, whilst about 88% of graduate teachers felt that they were effective in their assessment 

and feedback on student learning, 81% of principals felt graduate teachers were effective in this 

area. 

CONCLUSION 

The perceptual data of graduate teachers’ level of preparedness and effectiveness across key 

areas of teaching competencies, as well as those of their principals provide useful lenses to 

inform programme quality. In the review of research, the paper identified elements to consider 

in evaluating graduates’ teaching competencies. As discussed earlier, some of these include 

measures on entry into teacher education programmes, teacher preparation experiences, specific 

programme and structural features, employment, teaching abilities and retention in teaching. 

Each kind of assessment tool has the potential to offer different insights into graduate teachers’ 

preparation experiences, progress and programme outcomes. Some of these tools are powerful 

measures for formative decisions while others are reserved primarily for summative decisions 

to present a comprehensive picture of teaching effectiveness. Having examined a range of 

strategies, it seems that there is no one single source of evidence that will be the panacea for 

measuring teacher and programme effectiveness. Rather, it is important to consider multiple 

measures that will allow a comprehensive perspective of evidencing what graduate teachers 

learn to teach and how a programme impacts on this process. In light of this, systems and teacher 

education institutions need to develop measures that take into account both the process of 

learning to teach in authentic ways, as well as wide-ranging data about graduate teachers’ 

characteristics, the assessment of their competencies and their impact on student outcomes. 
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The key trend predicted to have the most impact on enrolment in higher education is the 

“changing life cycles as our nation’s population ages”. The fastest growing population 

in higher education is the Millennial adult student. This is significant as more Millennial 

learners who have been out of school for some years are turning to higher education 

institutions to start or complete undergraduate or graduate degrees. Many pursue 

learning to be competitive in the workforce, fulfil a professional requirement or enrich 

themselves intellectually. 

Since the 1990’s, the Singapore economy is changing from a primarily manufacturing-

based economy to one that is information-based. This transformation has had a 

significant impact on the needs and demands placed on the current and future 

workforce. This places the Singapore economy in a position of needing to retrain and 

educate the current and future workforce. The demand for a better-educated workforce 

will continue to grow. Educating the adult population is seen as a way of constructing 

a good and prosperous society where there are gains for both the individual and the 

society. In August 2012, the Singapore government affirmed its commitment to the 

Continuing Education and Training sector by growing and diversifying the university 

pathways. 

There is a need to better understand and profile this new generation of adult learner 

who assumes primary responsibility for planning, implementing and evaluating his/her 

own learning. The profiles serve to remind that higher education in Singapore, as with 

many other countries, is no longer an 18-to-24-year-old cohort and to understand some 

of the implications on teaching and learning in higher education 

Keywords: Millennial learner, higher education, adult learning 

INTRODUCTION 

The profile of today’s higher education student is rapidly changing. A key trend that has a 

significant impact on enrolment and retention in higher education is the “changing life cycles 

as our nation’s population ages” (Yankelovich, 2005, p. 8). Higher education students today are 

multigenerational – Boomer, Gen X or Millennial – they may be single, married or divorced, 

and they may be full-time employees or may have been out of school for years. The fastest 

growing population in higher education is the working adult student (Compton, Cox & Laanan, 

2006; Finn, 2011). More adults who have left school for some years are turning to higher 

education institutions to start, continue or complete their undergraduate degrees. With people 
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expected to live longer, working longer and changing careers, this has led to a demand and 

increase for skills upgrading through continuing and higher education. Many pursue learning 

that will make them competitive in the workforce, fulfil a professional requirement or enrich 

themselves intellectually. Higher education institutions need to address this growing trend to 

maximise their potential to recruit, enrol and retain the optimal number of students (Hossler, 

2011).  

Since the 1990’s, the Singapore economy has been going through a conversion from a primarily 

manufacturing-based economy to one that is knowledge/information-based (Sidhu, Ho & Yeoh, 

2014). This places the Singapore economy in a position of needing to retrain and educate the 

workforce (Gopinathan & Lee, 2011). In August 2012, the Singapore government affirmed its 

commitment to the Continuing Education and Training (CET) sector by expanding and 

diversifying the university pathways (Ministry of Education [MOE], 2012). SIM University 

was identified as Singapore’s 6th university. SIM University caters largely to part-time adult 

students. As at December 31, 2013, there were 13,369 adult students currently enrolled in 

UniSIM (SIM, 2014). The University has provided pathways for these students to pursue 

lifelong learning and higher education while balancing career, family and social 

responsibilities. To encourage continuing education, the Singapore government made available 

a range of financial support in terms of bursaries, tuition and government –subsidised loan 

schemes for students taking up part-time undergraduate SIM University programmes (MOE, 

2012). 

Adult learners have unique developmental and social characteristics when compared to their 

traditional counterparts in higher education institutions (Reay, 2002). The adult learner 

characteristics also contribute to a set of different educational goals and focus. Not only are 

adult learners’ needs changing, but their learning process is evolving as well. As noted by 

Merriam and Brockett, there is a need to better understand and know the adult who “opts to 

assume primary responsibility for planning, implementing, and evaluating his/her own 

learning” (2007, p. 35). The influx of adult learners into higher education in Singapore cannot 

be ignored, and more inquiries are required. Unfortunately, research on adult learning has been 

fragmented and inconsistent (Caruth, 2014). The purpose of paper is to find out who are the 

adult learners in higher education in Singapore as well as to contribute to the research on adult 

learners in Singapore. Profiling the Singapore adult learner is timely. As the profile unfolds, the 

need for holistic, well-coordinated approach to understand and support adult learners will be 

clearer and more targeted. The profiles will also serve to remind that higher education in 

Singapore, as with many other countries, is no longer an 18-to-24-year-old cohort. Thus, the 

focus of this paper is twofold. 

TRENDS IN WORKFORCE AND HIGHER EDUCATION 

Scholarly and policy literature indicate that higher education systems will continue to expand 

in the next decade (Altbach, Reisberg & Rumbley, 2010; Finn, 2011; European Commission 

[EC], 2011). Higher education continues to play a key role in meeting the economic, social and 

cultural wellbeing of the individual as well as the workforce of the future (Organization for 

Economic Cooperation and Development [OECD], 2011). Economic changes with rapid 

technological advances and globalisation are revolutionising the set of knowledge and skills 

required for national as well as individual success. This changing economic landscape is putting 

a premium on a educated workforce who are adaptable, know how to learn and can “manage 

and assimilate greatly expanded quantities of information” (Task Force on Higher Education 
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and Society, 2000, p. 83). Expansions of higher education systems has been viewed as a major 

policy goal leading to economic growth (EC, 2011). 

Since its independence in 1965, Singapore adopted a developmental-state orientation, placing 

an emphasis on education to meet its socio-economic development needs (Gopinathan & Lee, 

2011). The Singapore economy, fuelled by a growth of high-tech industries and economic 

expansion, developed rapidly at the turn of the century. As a city state, Singapore’s higher 

education development and policy was affected by both the external as well as internal socio-

economic changes. This transformation has had a significant impact on current and future 

workforce needs and demands (Mok, & Cheung, 2011). As the financial and economic strength 

of the country grew, so did the demand for an educated and highly skilled workforce. The 

industrial economy of the early to mid-20th century in Singapore has given way to a knowledge 

and service economy that demands higher levels of academic and technical knowledge along 

other skills such as higher-order communication and problem-solving abilities. This knowledge 

economy with a demand for a better-educated workforce has necessitated the need to expand 

post-secondary education.  

Drivers for the growth in higher education enrolment are fuelled by the conviction that 

Singapore’s economic future rests upon the development of a skilled, flexible and credentialed 

workforce (MOE, 2012). A university degree has become an important credential, both for new 

entrants into the labour force and those already employed. Increasing the higher education 

cohort is pivotal in addressing skill shortages in key industries and is central to ensuring 

individual, community and economic wellbeing (McLaughlin, Mills, Davis, Saha, Smith, & 

Hardie, 2013). A 2007 study by the Ministry of Manpower shows that an extra year of schooling 

increases a worker’s earning by 13.7% and this is even higher for tertiary education (Davie, 

2013). 

Singapore’s changing demographics is another factor that is adding further challenges to 

education (Chong & Cheah, 2010). These demographic trends show fewer young people, 

declining birth rates, increased life expectancy for aging generations and an increase in the 

number of non-Singaporean residents (Singapore Statistics, 2013). The statistics show that the 

current 20 to 24 year group in Singapore is the smallest in the past 30 years, especially when 

compared with the growing aging population. These demographics shifts, fuelled by a growing 

knowledge economy will have a direct impact on the educational attainment of the Singapore 

workforce. Growing numbers of working adults will need more education and training to do 

well in today’s economy. With the continuous commitment and support of the Singapore 

government to CET (MOE, 2012), working adults who want to succeed in the present economic 

climate are pursuing a university education in growing numbers. Higher education must look 

more closely at how to raise the knowledge and skill levels of the current workforce. Educating 

the adult population is seen as a way of constructing a good and prosperous society where there 

are both gains for the individual as well as the society. 
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HIGHER EDUCATION AND THE ADULT LEARNER 

There is a growing diversity of students pursuing higher education (McLaughlin et al., 2013). 

An overview of the enrolment trends in higher education is that about 50% of these students 

are considered to be “traditional” students, between the ages of 18 to 25 years and are children 

at the tail end of the baby boomers, with the rest of the higher education students being 

considered as “non-traditional” (Marschall & Davis, 2012).  

Research on adult learners show that they are achievement oriented, motivated by prospects of 

career advancement and required flexible learning schedules to support their life, work and 

learning commitments (Berker, Horn & Carroll 2003; Clemente 2010; Reay, 2002). Going back 

to school also involved a transition towards a redefined identity as an adult learner. Reay’s 

study of higher education adult learners found that these learners need to balance between 

“investing in a new improved identity and holding on to a cohesive self” (2002, p. 403).  

Berker, Horn and Carroll’s (2003) study compared the characteristics and university 

experiences of two groups of adult undergraduates. Group 1, students who worked, that is, 

participants who saw themselves as students first, working to help pay expenses. Group 2, 

employees who studied, participants who saw themselves as workers first, they were enrolled 

in university to improve their job prospects. Group 2 were older, had family commitments, 

worked longer hours and usually had poorer university attendance when compared to the Group 

1. The study showed that 68% of Group 2 was at risk of not graduating as compared to 18% of 

Group 1. Similar findings in another study show that adult students are considerably less likely 

to complete their programme. Three years after enrolling in an undergraduate programme, 

almost 50% of adult students left the programme without a degree. Adult learners face different 

set of challenges to completing their higher education programme. Adult learners return to 

learning with a variety and range of experiences, both in terms of their working life and 

educational backgrounds (Kasworm, 2012). In addition to the daily challenges faced by adult 

learners in higher education, their previous learning experiences may also complicate their 

higher education experiences.  

An analysis of the literature shows that the causal factors for the increase of adult learners in 

higher education are wide ranging. Deggs and Machtmes (2012) state that the opportunity to 

progress to higher paying jobs and move up the career ladder have resulted in the increase in 

number of adults pursuing higher education. The constant changes in the economy and needs 

of the job market place a demand on people to obtain higher education. One factor is the decline 

of blue-collar sector in the labour market (Compton, Cox & Laanan, 2006). Additional factors 

include the growing increase of the female workforce as well as other adults who are facing life 

transition issues (Clemente, 2010). A more fluid global economy is also characterised by 

frequent job and career change, which is an important factor in the growing demand for 

continual learning and skill enhancement. The adult learner faces a myriad of challenges and 

seeks tertiary qualification for various reasons, some of which are direct consequences of the 

changing global economy and cultural landscape. With adults constituting almost half of 

today’s student body, it is important to find out who they are and how we can better support 

their learning. 
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ADULT LEARNERS AT SIM UNIVERSITY, SINGAPORE 

Who are these adult learners in Singapore and what are some of the implications on the teaching 

and learning? For the purposes of the study, the authors examined the demographic profile of 

3,817 first-year students from the 2013 intake of SIM University, Singapore,which provided an 

insight of the adult learner. The following tables and figures show some of the breakdowns. 

Table 1.  

Demographic profile (gender, marital status, race). 

 

UniSIM’s 2013 Enrolment 

 Number Percentage  

Gender   

Female 1914 50.1  

Male 1903 49.9  

Total 3817 100.0  

Marital Status 

Married 826 21.6  

Single 2991 78.4  

Total 3817 100.0  

Race 

Chinese 2513 65.8  

Indian 407 10.7  

Malay 680 17.8  

Eurasian/Others 217 5.7  

Total 3817 100  
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Figure 1. Age profile. 

Table 2.  

Distribution of young enrolled students (30 years and below) by designation.  

Among the enrolled students 30 years and below  

 Jr/Mid-Mgt  764 (26.4%) 

 Non-Exec Staff   735 (25.4%) 

 Non-Managerial Prof/ 

 Tech Exec 
 779 (26.9%)  

Table 3.  

Age profile of 2013 enrolment by designation at enrolment & mean years of work experience. 

 

Non-Exec 

Staff 

Non-

Managerial 

Prof/Tech 

Exec Jr Mgt Mid-Mgt Sr Mgt 

Sole 

Proprietor Others 

Mean Age 26.63 28.12 27.54 33.17 36.33 33.44 26.71 

Std Deviation  5.884 6.222 5.909 7.291 10.030 10.124 6.595 

Mean Yrs of Work  

Experience (Total) 
5.43 6.35 6.52 10.65 11.50 9.56 5.48 

N  880 1027 856 271 55 18 710 
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Figure 2. Distribution of 2013 enrolment by designation at enrolment. 

Profile of the 2013 Intake 

Highlighted below are the characteristics of the adult learners enrolled in 2013 in SIM 

University undergraduate programmes: 

 There are equal proportions of male and female students and more than three-

quarters (78.4%) of the students are single (see Table 1).  

 About two-thirds (65.8%) of the enrolment are Chinese. This is followed by the 

Malays, Indians and Eurasian/Others (see Table 1). 

 Majority (87.6%) of the adult students are 35 years old or younger. There are a total 

number of 2,897 students, three-quarters of the enrolment, who are 30 years old 

and younger. There are 1,455 students are in the age range of 23 to 25 (see Figure 

1). 

 This group of adult learners is largely at the start of their careers with an average 

of 6.41 years of working experience. 25% in this group reported that they in junior 

to middle management positions, another 25% holding non-executive staff 

positions and another 25% holding non-managerial/technical professional positions 

(see Tables 2 and 3). Only 1% of these young adult learners are holding senior 

management positions.  

 The above observation corroborates with the cross-sectional analysis of the data by 

the students’ self-reported job designation. Figure 2 shows that a large proportion 

of the enrolled students are holding more junior-level or executive-level positions. 

Close to 79% of the enrolled student population hold the positions of junior to mid-

level management, non-executive staff positions and non-managerial/technical 

professional positions. In addition, most enrolled students holding these positions 

are younger with their mean age at point of enrolment, that is, between 26 to 27 

years old (see Table 3).  
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DISCUSSION: THE MILLENNIAL ADULT LEARNER 

An important finding from the demographics is that although SIM University learners are older 

than the traditional-aged undergraduate learner, majority of the learners are young adults, 35 

years of age or less. The demographics show that the adult learners in SIM University are in 

their mid-twenties to early thirties and in the early stages of their working lives. In an era where 

many individuals intend to work at least to the age of 65, these adults are repositioning 

themselves with the knowledge and skills attained from higher education in the labour market 

for many years.  

These young adult learners, often termed as the Millennial generation, have grown up with 

computers and are said to have a natural aptitude and high-skill levels when using new 

technologies. Oblinger and Oblinger (2005) put a date on the Millennial learners suggesting 

that they were born “in or after 1982” before 2000. The Millennial learners, now no longer 

children but are young adults, have been characterised as optimistic, team-oriented and 

technologically savvy. They tend to gravitate toward group activities and collaborative learning. 

They have a positive attitude and value experiential activities and structure (Oblinger, 2006; 

Prensky, 2013; Sandeen, 2008). This new generation has “multiprocessing” capabilities, they 

are accustomed to talking on the phone, watching TV, doing homework, eating, using the 

computer, listening to music and interacting with someone else, all at one time. The Millennials 

have also been identified as “native speakers of the digital language” (Prensky, 2013). Tapscott 

wrote 

Traditional approaches to learning are linear. This dates back to the book, which 

is usually read from beginning to end, as a learning tool. Most textbooks are 

written to be tackled from beginning to end. Television shows and instructional 

videos are designed to be watched from beginning to end. But [Millennials] 

sample surfing the Net, they typically participate in several activities at 

once…this is not to say that learning environments or even curricula should not 

be designed. They can, however, be designed in partnership with the learners or 

by the learners themselves. (1998, p. 143) 

Millennials prefer classroom, online and blended learning experiences (Sandeen, 2008), and 

respond well to feedback and learning technologies when used to support learning (Prensky, 

2013). They use computers to create digital files, create and access learning portals, perform 

Internet information searches, and engage in instant message chats to support learning. The 

Millennial learners are also driven to be connected more than just being technologically linked. 

The use of technology is a “doing” activity. They learn best by being active and involved. 

Technology has become so tightly woven into their workday and personal lives that it is hard 

for the Millennials to imagine life without it (Baird & Fisher, 2009). Through the constructivist 

theory, research indicates that the adult learner constructs knowledge for learning advantage 

and efficiency (Kasworm, 2012). The convergence of learning comes about at the onset of 

change from teacher-centered learning to learner-centered learning which is a key tenet of adult 

learning.  

Millennials learn through trial and error, so failure is seen as part of learning. Millennials are 

also not attached to a technology; they are willing to move on to the next software, device and 

operating system. This is evidence of their ability and willingness to unlearn and relearn 

(Prensky, 2013). With the real-time connections to world and local events, today’s generation 
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does not hear about these events later, but in real time as they are happening, through streaming 

Internet feeds and satellite uplinks. Social interactions need not always be face to face. Since 

Millennials are connected to world and national events, many have become global thinkers 

(Baird & Fisher, 2009). For many Millennial students, their world is not just their own close-

knit social group. 

Millennials, as a group, also see a greater need to attain a degree (Raines, 2002). These 

Millennial learners may have left school, started working but are now returning back as adult 

learners enrolled in part-time higher education programmes. Working Millennial students are 

interested in their career progression and this encourages them to look for learning opportunities 

that will support their growth and development in their careers (Sandeen, 2008). The new 

generation of adult learners enter higher education programmes voluntarily and manage their 

learning around work and family responsibilities. Additionally, they are highly motivated and 

task-oriented. The Millennial student wants to be part of the education he or she is experiencing 

(Oblinger & Oblinger, 2005). This generation is bombarded with information, media and 

entertainment opportunities, and they want to participate in the education, not just have it told 

to them or read about it from a book (2005). A related learning preference of the Millennial 

student is the desire to be part creators of the knowledge (Prensky, 2013). It is not enough just 

to learn about something; many students want to add to the knowledge they are discovering. 

They create their own websites and/or blogs. This generation of learners are contributors as 

well as creators of information and partakers of a body of knowledge. With such easy access to 

information and images, the creator and consumer roles of learning are blurring (Raines, 2002). 

Educational providers and policymakers need to take this variability into account. 

Understanding these adult Millennial learners as well as the role of aging on their learning 

processes is one thing, but what about the implications of this information as it pertains to higher 

education teaching and learning? These learners bring the need for a higher level of awareness 

in technology and software by their instructors as well as multilevel collaboration to the 

teaching and learning in their part-time undergraduate programmes. More in-depth 

investigation of students’ technology practices and research into how these technologies are 

capable of transforming the adult learners’ social and academic lives is essential. 

To enrich its understanding of the learning behaviour of these Millennial learners, SIM 

University has been actively pioneering strategies in introducing technology, adopting 

innovative teaching approaches as well as to build up research capacity (SIM University, 2015). 

Linking technology to learning is made possible through iStudy guides that allow students to 

download an interactive repertoire of learning resources and activities that can be accessed via 

any mobile platforms. This has rendered flexibility in students’ learning as an iStudy guide 

survey administered by SIM University’s Teaching & Learning Centre showed that out of the 

484 students who responded to the survey, 86.7% accessed the iStudy guide from home and 

34.5% accessed it from the office. In addition, survey respondents reported making use of 

varied learning activities and resources such as chunked video lessons, written content and 

formative quizzes, among others. More institutional resources have also been ploughed in to 

foster relevant andragogical research through the Associate Faculty Champion (AFC) 

programme and the Innovative Seed Grant (ISG). Under the AFC, select associate faculty carry 

out year-long education research projects that aims to enhance student learning or achieve 

specific student learning outcomes while the ISG provides the funding support for innovative 

teaching pedagogies including those that incorporates technology. Over the next 3 to 5 years, 

these measures should be able to build up a databank for evidence-based calibration of the 
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learning styles and needs of the Millennial adult learners as well as build up institutional 

capacity in SIM University. 

In addition to data collection, a thorough review of these practices and instructional strategies 

in consideration of this new generation of learner is required. Instructors, instructional designers 

and other professionals working in the design of learning environments for adults must 

understand adult learning theory as well as the learning characteristics of the Millennial learner. 

As a result, these higher educational institutions have to adapt their approaches to teaching and 

learning. As educators, the challenge is to be conscious of the various student characteristics 

and develop methodology and assessment techniques that allow for flexibility yet adheres to 

the constructs of the course content.  

As exposited by Pedró (2006), new Millennial learners do not present the same profile as 

learners under the conventional educational systems as their extensive exposure to digital media 

and technology are likely to have influenced their cognitive competencies, lifestyle choices as 

well as their expectations of teaching and learning. Should these hypothesised characteristics 

of a Millennial learner hold true, then a policy implication worth exploring is offering greater 

customisation in the learners’ learning journey. Such customisation could take the form of a 

personalised learning dashboard where the learners can pick and choose a suite of learning 

activities that are suited for their learning styles. For example, learners who take better to visual 

stimulation could pick and choose video presentations or infographics for their dashboard while 

experiential learners could choose more formative quizzes or hand-on learning activities. In 

addition, with the increased availability and accessibility of learning resources, adult educators 

could also better engage learners through having active online discussions and offering 

collaborative learning activities. 

Moving forward, concerted efforts need to be put in to better understand the phenomenon and 

needs of the Millennial learners and to study the relevance of these hypotheses with 

contextualised empirical data. One possible way is for SIM University to build up its databank 

that collects a variety of data from learner demographics, academic performance indicators, 

workload indicators, learning behaviour data such as their preferred learning mode (e.g., 

between structured texts, quizzes, infographics), time spent and learning outcome indicators 

from each type of learning activity and even data relating to student motivation and effort spent. 

Building a comprehensive data bank can pave the way for a good ground analysis and 

triangulation of findings related to the Millennial learners in SIM University that could be fed 

back into policy revisions or improvements in teaching and learning practices. Though these 

plans are in its infancy, it marks a good direction for the University to work towards to in its 

support of Millennial adult learners.  

Another research area of interest that has emerged is the synergies between the Millennial 

learners’ learning needs, their aspirations to retain or strengthen their competitive advantage in 

the job market with the nation’s aims to stay globally competitive. A possible solution for 

consideration could be the offering of modular courses over a flexible candidature. This allows 

the Millennial learners to take on courses that are relevant to them at different time points or to 

ride on new knowledge areas that have emerged. With the advent of technology and improved 

predictive analysis algorithms, analytics could be employed to help these learners plan their 

choice of courses and learning journey towards the attainment of their degree. Looking ahead, 

new variables could be included for evidenced-based decision making, efficient operations and 

to enhance teaching and learning (Koh and Chong, 2014). Millennial learners could also be 

notified of upcoming courses that may be of relevance to them based on their demographics 

that is stored in the system. For SIM University, making use of such data could help it value-
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add to its students’ employability in a fast-changing knowledge economy as well as optimise 

the University’s processes in planning course offerings and sequencing. 

CONCLUSION 

Singapore needs to maximise the potential of adult learners to face global challenges. Adult 

learners can support the nation’s efforts to increase global competitiveness, but adult learners 

need their national institutions to support them in the pursuit of their personal aspirations for 

credentials and degrees. As the Singapore experiences rapid growth of nontraditional adult 

students in higher education, educators and institutions will increasingly need to look beyond 

the traditional youth-centric educational models to better address adult learning needs. 

The influx of the generation named Millennials into adult learning has caused an unprecedented 

shift in the need to review teaching and learning strategies currently used by adult educators, of 

which a majority are members of an earlier generation. They are in the higher education 

institution to earn a degree, just as each adult learner did in the generations before them, yet 

they have brought with them a new way of learning. The learning styles and maturity process 

contribute to the uniqueness of the adult learner. This uniqueness is affected by the 

technological, social and culture influences. These will impact and shape the individuality of 

the people who are today’s adult learners. Adult educators need to consider the context of 

learning and understand that culture and society shape the adult learner. This consideration is 

critical to teaching adults and will lead to the transformation in higher education teaching and 

learning. In order to advance an adult learner-centered focus within these higher education 

institutions, it is important to have a well-articulated statement of philosophy that embraces 

these learners. For adult Millennial learners, that includes the overall role of technology in 

teaching and learning, flexibility, accelerated schedules, compressed classes and affordability.  

Minimal research has been conducted on andragogical-based learning, and their impact on 

Millennial learners in higher education (Caruth, 2014). Millennials are here, demanding their 

courses have the appropriate content delivered in state-of-the-art technology, using appropriate 

software, and cooperative learning. They will continue to enter higher education institutions. 

Researching instructional strategies and their effectiveness in the learning environments of 

these universities and colleges is crucial for the successful retention of this generation of adult 

learners in higher education. 
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INVESTIGATING THE EFFECTIVENESS OF AUTHENTIC REAL-WORLD 

SCENARIO-BASED PROBLEM SOLVING ON THE ABILITY OF LEARNERS TO 

MASTER AIRCRAFT ELECTRICAL SYSTEMS 

Abdel Halim SYKES  

SIM University  

 TAM Wvi Huat  

SIM University  

Anecdotal evidence from most learners suggests that they are motivated by 

solving real-world problems citing their preference for doing over listening. 

Especially in the aerospace arena, learners value the opportunity to see and 

touch the real object. This study investigated the effectiveness of authentic real-

world scenario-based problem solving on the ability of learners to master 

aircraft electrical systems. Statistical methods such as Standard Mean 

Deviation, two-tailed tests and reliability tests were used to analyse the 

performance of two groups of learners taking an aerospace module “Aircraft 

Electrical, Instrument Systems/Servomechanisms and Electronics” (EAS305) on 

the Bachelor of Engineering (Honours) Aerospace Systems (BEHAS) programme at 

SIM University. The control group used Internet research and laboratory-based 

concept design while the experimental group used real-world scenario-based 

actual equipment for their project. The results of the statistical analysis show the 

experimental class benefited from the implementation of real-world scenario-

based learning on the course.  

Keywords: Authentic learning, scenario-based learning, problem solving 

INTRODUCTION 

One of the most effective ways to learn is by doing. Although the advent of the Internet has 

pushed virtual online learning to a higher plane, authentic learning or learning-by-doing is an 

important process of learning that cannot be exclusively replaced by virtual online learning. It 

is primarily for this reason that aviation educators consider learning-by-doing to be the most 

effective way to learn due to the complexity of aircraft components and the equipment used. 

Yet, there are challenges with learning-by-doing in the aviation sector because it is not practical 

to bring large and bulky items to the classroom for teaching. Hence, the teacher has to be very 

innovative in creating the right learning-by-doing project and be prepared to spend extra time 

and make extra effort to take learners on field trips or provide other opportunities for authentic 

learning. Among these other opportunities is the provision of scenarios that replicate real-world 

situations that learners might face when they go into the real-world workplace. The purpose of 

this study was to investigate this aspect of learning-by-doing and, in particular, to test the 

hypothesis that the use of authentic real-life scenario-based design problem solving improves 

learners’ understanding of aircraft electrical systems.Over the last two decades, a significant 

amount of scholarship has been invested in issues related to authentic learning (cf. Herrington 

& Herrington, 2006; Herrington & Kervin, 2007; Herrington & Oliver, 2000; Herrington, 

Reeves & Oliver, 2010; Lombardi, 2007a, 2007b; McKenzie, Morgan, Cochrane, Watson & 

Roberts, 2002; Newmann & Wehlage, 1993; Reeves, Herrington & Oliver, 2002). This work 

has highlighted the need, usefulness and efficacy of authentic learning using scenario-based 
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problem solving for promoting and enhancing learning at different levels and in a range of 

contexts. Indeed, Herrington, Parker and Boase-Jelinek note authentic learning pedagogy 

“provides opportunities for students to learn with intention by thinking and acting like 

professionals as they address real problems” (2014, p. 23). Moreover, “evidence suggests that 

incorporating an authentic learning strategy in higher education by providing real-world 

experiences can benefit students’ learning and build their professional competence” (Ma & Yin, 

2012, p. 272).Rule provides a succinct summary of authentic learning by identifying four key 

themes and suggests authentic learning occurs when: 

(1) the activity involves real-world problems that mimic the work of 

professionals in the discipline with presentation of findings to audiences beyond 

the classroom; (2) open-ended inquiry, thinking skills, and metacognition are 

addressed; (3) students engage in discourse and social learning in a community 

of learners; and (4) students are empowered through choice to direct their own 

learning in relevant project work. (2006, p. 2) 

At the forefront of scholarship on authentic learning, Reeves, Herrington and Oliver (2002) 

identify several key design elements of authentic learning that are crucial to delivering an 

effective learning experience. Some of these elements that are the most relevant to the present 

study are outlined below.  

Real-world relevance  

Authentic learning activities and projects should be as close as possible to the real-world 

activities learners will face in their chosen vocations and professions.  

Open-ended challenges  

Textbook solutions are not always applicable to real-world problems, and often real-world 

problems are difficult to identify and define. To meet these challenges, learners need to 

compartmentalise the problem into various tasks and subtasks, and identify key deliverables 

and critical milestones needed to complete the whole project. Learners also need to approach 

the given problem from multiple perspectives by using a variety of resources and exercising 

their ability to discern relevant and irrelevant information to make appropriate and informed 

decisions just as they would do in an authentic workplace situation. 

Sustained investigation  

Real-world challenges cannot be solved overnight. Genuine industrial problems comprise 

complex tasks that need to be worked on by learners over a sustained period of time, often 

requiring significant amount of investigation and research into related topics and relevant 

literature.  
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Collaboration  

Authentic real-world problems are seldom solved by an individual alone, but often require a 

team of professionals from various disciplines working collaboratively to achieve success. 

Therefore collaboration must be integral to the authentic learning environment.  

Coaching and scaffolding by experts  

In the real-world workplace, most practitioners have senior colleagues, supervisors and 

managers to turn to for help when they are faced with challenging situations. In authentic 

learning, peers take the role of colleagues and team leaders become the supervisors of the team’s 

effort while the teacher, who possesses relevant, real-world knowledge, should be available to 

play the managerial role and provide appropriate assistance when necessary.  

Final product  

Authentic activities usually result in the creation and delivery of a final product that has a certain 

value attached to it. The final product is also a combination of interdisciplinary domain which 

includes considerations such as materials, operations, certification, warehousing, maintenance, 

marketing, advertising and more. Hence, learners must adopt diverse roles as necessary and 

think in multidisciplinary terms to design and deliver the final product.  

Authentic assessment  

Assessment in authentic learning is not merely via a bank of summative tests and examinations 

that require only a single correct answer by the application of textbook formulae and 

procedures. Rather, authentic assessment should be integrated into the entire project 

development process, reflecting real-world evaluation considerations and allowing for diverse 

interpretations with alternative approaches and solutions.  

By taking into consideration knowledge and insights derived from the literature, and attempting 

to incorporate features of authentic learning into the teaching of the aerospace module EAS305, 

this study investigates whether the use of authentic real-life scenario-based design problem 

solving improves the participants’ learning.  

METHODS 

To ascertain whether the use of authentic real-life scenario-based design problem solving 

improves learners’ understanding of aircraft electrical systems, pre- and post-test were 

conducted on a group of Bachelor of Engineering (Honours) Aerospace Systems (BEHAS) 

learners taking the “Aircraft Electrical, Instrument Systems/Servomechanisms and Electronics” 

(EAS305) module and the results were analysed statistically using Standard Mean Deviation 

(SMD), two-tailed test and reliability test. The aerospace class of learners was asked to take 

multiple choice question (MCQ) quizzes before the module. At the beginning of the 12-week 

course, learners were divided randomly into two groups to design an aircraft electrical 

maintenance package. The control group was asked to perform the task using Internet research 
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and laboratory-based concept design while the experimental group was asked to design using 

real-world scenario-based actual equipment and submit their proposal to a real-life client. Both 

groups then sat for the same MCQ post-project test. These results were analysed using three 

statistical methods: SMD (Cohen, 1988), two-tailed test (Rice, 2006) and reliability test (KR21; 

Kuder & Richardson, 1937). From these results, we would discover if the experimental class 

had benefited from the introduction of authentic learning and to what an extent. 

Statistical data were collected from pre- and post-test administered on the class of 50 learners 

taking the EAS305 module. The 50 learners were divided into two groups of 25 each, 

constituting the control group (T1) and experimental group (T2). The tests were (1) a pre-course 

test administered during the first contact class with the learners in the first week of the course; 

and (2) a post-project test administered after learners had completed the final project report and 

presented their findings and recommendations during the last laboratory session at the end of 

the semester. The results from these tests was analysed using the SMD, t-score and reliability 

score.  

For consistency, a similar template was used for the pre- and post-test, comprising three sections 

of MCQ. Section 1 Basic Understanding contained five questions on fundamentals and basic 

engineering rules and formulas that the learners should have been equipped with from previous 

lower level learning. Section 2 Intermediate Skills contained five slightly more difficult 

questions on materials that learners would be able to assimilate from having attended the 

traditional lecture-based classes at SIM University. Section 3 Advanced Concepts contained 

five higher order thinking skill questions that only an authentic learning-by-doing approach 

could equip the learners with the ability to answer.  

This study aimed to leverage the use of a real-life scenario-based problem to teach learners the 

various repair schemes of aircraft electrical components. The two groups of 25 learners each 

were given a similar project to investigate and propose various repair schemes of two aircraft 

electrical components, namely an aircraft lead-acid battery and an aircraft electrical alternator. 

For the control group, 25 learners were sub-divided into groups of five. Each of these smaller 

groups undertook the prescribed project based on Internet research and laboratory-based 

concept design. For the experimental group, 25 learners were similarly sub-divided into groups 

of five. However, they based their study on the learning-by-doing method and submitted their 

final proposal to a real-life client.  

The experimental group’s work can be classified as authentic learning because it fulfilled the 

following critical elements associated with authentic learning.  

Real-world relevance  

Due to the high cost of sending aircraft components out to authorised contractors for repair and 

the frequency of components needing maintenance, many aircraft MRO (Maintenance, Repair 

and Overhaul) companies prefer to set up in-house capability for such component repairs. The 

project assigned to learners was to simulate an engineering team of an aircraft MRO company 

and propose the setting up of an in-house component repair workshop that is realistic and cost 

effective.  
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Open-ended challenges  

The problem issued to the learners was an open-ended one: to research and propose the setting 

up of in-house repair capability. Learners needed to approach this problem from multiple 

perspectives, having to cover engineering aspects to certification of the finished product as well 

as keeping the financial cost in check. There is no textbook solution readily available. Final 

recommendations not to setup the capability due to exorbitant cost was also a possible option.  

Sustained investigation  

The project spanned the whole semester of 12 weeks. The T2 experimental group was given 

opportunity to visit existing MRO companies to have hands-on and learning-by-doing work on 

aircraft batteries and assembly/disassembly of real-world aircraft electrical alternators.  

Collaboration  

Learners worked as a team of five members each focusing on different perspectives of the total 

requirement.  

Coaching and scaffolding by experts  

The BEHAS EAS305 module instructor is a leading avionics design engineer with more than 

20 years of experience working in both the military and commercial aviation sectors. He is 

currently a consultant to an MRO company and actively provides training to their licensed 

aircraft engineers. With the necessary background and tacit knowledge of aircraft electrical 

systems, he was able to provide good coaching and scaffolding to the learners of the 

experimental group during the course of the project.  

Final product  

The final product encompassing a combination of interdisciplinary domains including 

considerations such as material, operation, certification, warehousing, maintenance and finance 

was presented to the client (in this case, the module instructor).  

Authentic assessment  

Grading was based on individual oral presentation skills as well as a comprehensive report 

submission. Over the course of the entire 12 weeks, the supervisor was available to assess 

learners’ participation levels during visits to MRO companies and hands-on work on the various 

repair schemes.  

Data collected through the pre- and post-test comprising two separate worksheets were 

compiled and analysed. The pre- and post-test were conducted during normal curriculum time 

and each test containing 12 questions covered a duration of 15 minutes (or 1.2 minutes per 

MCQ question). Data from the pre- and post-test were analysed based on the total mark of 12 
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(1 mark per correct answer). These results were analysed using SMD, two-tailed test and 

reliability test.  

FINDINGS AND ANALYSIS 

Before the intervention programme, the group equivalence of the two classes was checked using 

the SMD \ for the pre- and post-test. The SMD for the pre-test was 0.08 (see Table 1), which 

means the effect size was small. In short, the two groups were of a similar ability before the 

intervention. 

Table 1. SMD comparison between the pre- and post-test. 

 Pre-test Post-test 

 Expt (T2) Control (T1) Expt (T2) Control (T1) 

N 25 25 25 25 

Mean 3.4 3.2 11 9.6 

SD 2.29 1.98 1.95 1.63 

Difference 0.2 1.3 

SMD 0.08 0.81 

After the intervention, which included learning-by-doing and real-world scenario-based work 

for the experimental group, the SMD for post-test was 0.81, which means that the effect size is 

large (see Table 2). In short, the intervention programme for T2 experimental group benefited 

them to a large effect compared to T1, the control group. 

Table 2. Relationship between SMD value and effect size. 

SMD value Effect size 

1.00 & greater Very large effect 

0.80–0.99 Large effect 

0.50–0.79 Medium effect 

0.20–0.49 Small effect 

0.00–0.19 Negligible effect 

The t-test analysis on the post-test results showed the p(t) score was 0.01, which is less than 

0.05 (at the 5% confidence level). It can be inferred from this finding (see Table 3) that the 

difference in means for the experimental and control class was unlikely to occur by chance. 
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Thus, it can be concluded that the intervention was effective in bringing about the difference in 

results of the two groups. 

Table 3. T-test comparison between experimental and control group. 

 Pre-test Post-test 

 Expt (T2) Control (T1) Expt (T2) Control (T1) 

N 25 25 25 25 

Mean 3.4 3.2 11 9.6 

SD 2.29 1.98 1.95 1.63 

Difference 0.2 1.3 

p(t) 0.79 0.01 

SMD 0.08 0.81 

A reliability test is needed to ensure that the assessment instrument yield consistent results for 

each learner. For this study, the Kuder-Richardson KR21 reliability test was used to assess the 

consistency of results across items in the post-test group (i.e., consistency of an individual’s 

performance from item to item and item homogeneity – where item refers to an individual test 

question). A KR21 score of greater than or equal to 0.7 indicates that the test conducted is 

reliable (see Table 4). For this study, a KR21=0.7 was achieved, which means that the test score 

is reasonably reliable and that the survey questions used were reliable.  

Table 4. Kuder-Richardson 21 reliability test results on post-test. 

Post-test for T1 

Number of items 12 

Mean 11 

SD 1.95 

Kuder-Richardson 21 0.70 

LIMITATIONS 

As with all research, this study has some limitations. Firstly, a sample size for statistical analysis 

is a minimum of 30 learners per group; but, due to the constraint of limited enrolment for the 

course, the sample size for the present study was 25 learners for each group. While a larger 

sample size would have strengthened the credibility of the findings, there remains some merit 

in the findings of this study. Secondly, for real-world scenario-based learn-by-doing projects, 

it would be ideal for every learner to have direct access to the equipment. However, due to the 
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high cost of aerospace equipment and aircraft parts and components, contact time of individual 

learners with the equipment and components was limited. Thirdly, some challenges occurred 

during the administration of the additional pre- and post-test which ate into existing lecture time 

leaving less opportunity to cover the syllabus topics. In an attempt to mitigate this problem, the 

number of test items was kept at 12 so that learners could finish each of the pre- and post-test 

within 15 minutes. Lastly, as the tests did not count towards the learners’ final grade in the 

particular module, some learners might not have taken them seriously; consequently, their 

results might have affected the statistical variance. 

IMPLICATIONS 

Despite the limitations of this study, the findings provide several useful implications for 

teaching and learning. For teachers, this study indicates that as facilitators they create an 

environment in which learners see the relevance of their knowledge and in which they are free 

to surmise, consider, propose, argue and test their ideas without fear of being judged by their 

teachers. The implication of this is that teachers using an authentic real-world problem solving 

approach are more effective when they monitor, but not direct nor intervene in, the problem 

solving endeavour. For learners, the findings of this study imply that authentic real-world 

scenario-based problem solving can be effective because it affords them the opportunity to 

explore problems and apply the knowledge they have gained through more traditional teaching 

methods, such as lectures and tutorials, allowing them to apply their knowledge as early as 

possible in a practical, scenario-based context. Moreover, this study implies that learners can 

become more cognisant of their problem solving abilities, which gives them motivation and 

confidence to approach real-world problems beyond their course of study. While this study 

focused on learners’ ability to master aircraft electrical systems, the problem solving approach 

adopted can be an effective method for teaching and learning on other courses because it 

encourages learners to take a professional approach to problems, albeit as novices, rather than 

seeing them as academic exercises or class-based tasks for the purposes of practice and 

assessment only. Therefore, it can be suggested with confidence that scenario-based problem 

solving should be encouraged and expanded for inclusion in all courses of study that require 

practical application of knowledge and, in particular, those that lead to professional and 

vocational qualifications. 

CONCLUSION 

Based on an SMD value of 0.81, a t-test score of 0.01 and a KR21 reliability test score of 0.7, 

the results of this study support the hypothesis that the use of an authentic real-life scenario-

based design problem improves learners’ understanding of aircraft electrical systems. Learning-

by-doing is an effective mode of teaching aerospace courses due to the complexity of aircraft 

components and the equipment used. However, extra time needs to be invested in creating 

innovative learning-by-doing projects to benefit the learners.  

For future research, it is recommended that the sample size be increased to at least 30 learners 

per group. The number of test items could also be increased from 12 to 20 for greater reliability. 

This mode of teaching can also be extended to other aerospace modules such as the EAS307 

“Avionics Systems Design” module and EAS419 “Computer Systems Architecture” module in 

the BEHAS programme at SIM University. The use of external examiners and tutors to sit in 
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as potential clients during the final project presentation session is also recommended to provide 

additional authenticity to the learning process. 
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The challenges of teaching introductory accounting course have been documented 

in much of the literature of teaching in higher education. Teaching introductory 

accounting course is challenging in that students have diverse motivations, the 

information content is heavy and there is limited communication between instructors 

and students as class size is large. Research has suggested that active learning 

strategies and the use of technologies are known to address some of these challenges 

and blended learning approach, a combination of face-to-face learning and e-

learning, encourages active learning. This paper examines the impact of 

implementing a blended learning approach in an introductory course for non-

accounting and non-business students. We use a digital course solution (DCS) as 

our e-learning platform for blended learning. Data was collected on students’ 

perceptions on the use of the DCS via an online survey questionnaire. A comparison 

of examination and mid-term test grades between the pre-adoption semester and the 

post-adoption semester of the blended learning was done. Experiences of students 

and instructors are discussed. Results suggested that the use of the DCS in blended 

learning did enhance both students’ learning experience and instructors’ teaching 

experience and students in the post-adoption semester performed better. 

Keywords: Digital course solution; blended learning; e-learning; teaching introductory accounting  

INTRODUCTION 

Teaching introductory accounting course in higher education to non-accounting and non-

business students has always been a challenge. Students have diverse intentions in learning 

introductory accounting course (Lucas, 2001). For non-accounting and non-business students 

at the Nanyang Technological University (NTU), Singapore, the motivation is usually to 

complete a prescribed course or elective of their school’s curriculum. The learning style and 

the background of these students may differ as they come from different years and different 

schools. These students are either challenged or “turned off” by accounting (Saudagaran, 1996). 

Given its quantitative nature, accounting is seen as high risk (Lloyd & Abbey, 2009) and many 

students take the course for a pass/fail grade. As a result, students doing introductory accounting 

course tend to be surface learners who are extrinsically motivated and “see the task of learning 

as externally imposed” (Lucas, 2001). Their aim is primarily to “memorize or reproduce 

material” rather than to “integrate topics into a coherent whole” (ibid., 2001). Instructors are 
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thus concerned with how to make the course interesting and how to turn students into motivated 

learners who aim to seek the underlying meaning of the knowledge. 

In addition, accounting is a time-consuming subject with a strong practice focus. Apart from 

the numerous conceptual-level course materials delivered during lectures, it is also important 

to apply knowledge to real cases. Instructors often face the challenge of having to spend much 

class time demonstrating repetitive concepts and reviewing homework, and little time for real-

world case application. Further, with a large class size, both students’ motivation and their in-

class participation tend to be low, and the scope for student-student and student-instructor 

interaction is limited (Snowball & Mostert, 2010).  

Research has suggested that active learning strategies could enhance the interest and learning 

outcomes of non-accounting majors (Lloyd & Abbey, 2009). Mckeachie and Svinicki (2006) 

recommended the utilisation of technology to facilitate active learning. Prior literature indicates 

that blended learning encourages students’ active learning, improves students’ performance and 

caters to the diverse needs of most learners (Azizan, 2010; Dowling, Godfrey & Gyles, 2003; 

Snowball & Mostert, 2010; Taradi, Taradi, Radic & Pokrajac, 2005). With that in mind, we 

explored a blended learning approach, a combination of face-to-face learning and e-learning, to 

overcome our challenges of teaching introductory accounting to non-accounting and non-

business students. The face-to-face learning component comprises the usual large-class lectures 

and small-class seminar discussions. For the e-learning component, we used a digital course 

solution (DCS) as our e-learning platform. The DCS provides a suite of e-resources and 

teaching and learning tools for instructors to tailor to their teaching needs.  

We structured online activities on the DCS to facilitate active learning for both the in-class and 

out-of-class learning environments. Students are exposed to an active, hands-on conceptual 

approach to learning (Lloyd & Abbey, 2009). For the out-of-class learning environment, we 

use the DCS to create multiple-choice quizzes, self-practice assignments and graded homework 

with difficulty levels ranging from simple conceptual to complex anlytical problems. With 

immediate feedback and unlimited attempts, students could revise accounting concepts learnt 

during lectures and work on a wide variety of real-world accounting problems online at their 

own pace and own time. Students’ own active learning on the DCS enabled face-to-face class 

time to be focused on student-team learning and student-led discussions of concepts and real-

world cases. Instead of reviewing homework and demonstrating repetitive concepts by 

instructors, seminars are led by students with instructors acting as facilitators. Student-led 

discussions enhance students’ knowledge gain as highlighted by Mckeachie and Svinicki 

(2006), and Ravenscoft, Buckless, McCombs and Zuckerman (1995) also pointed out that 

student-team learning can be a powerful tool that allows students to take control of their own 

learning in the context of introductory accounting course.  

In this paper, we examine whether our adoption of the DCS in blended learning has indeed 

enhanced students’ learning and instructors’ teaching experience in the introductory accounting 

course. In the following section, we provide an overview of the background and related 

literature on blended learning.  
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BACKGROUND AND LITERATURE ON BLENDED LEARNING 

Blended learning is widely defined as a combination of traditional face-to-face learning and 

online learning (e.g, Hess, 2014; Snowball & Mostert, 2010; Tayebinik & Puteh, 2012). It is 

regarded as a more effective learning approach over either face-to-face learning or e-learning 

because it integrates the advantages of both learning approaches (Azizan, 2010).   

Learners have different preferred delivery formats (Lim & Morris, 2009), and delivery channels 

of knowledge are important in eliciting students’ motivation. One advantage of blended 

learning is that it offers students various learning channels which help to elicit their motivation. 

For those who prefer online-learning method, the online teaching component is more appealing. 

And for those who prefer face-to-face learning method, the traditional face-to-face learning 

component is more effective. By combining these two delivery channels, blended learning 

caters to different groups of students at the same time. 

In addition, blended learning offers instructors the flexibility of using online resources and 

enables instructors to spend time more efficiently (Oh & Park, 2009). Blended learning offers 

a way for instructors to move “the lower level content – such as definitions, simple exercises, 

timelines, and other strictly factual content – to online resources” and thus allows instructors to 

spend more face-to-face time on “more critical activities as well as active and collaborative 

work” (Shibley, 2009).  

Lastly, blended learning increases the opportunities for communication between instructors and 

students (Snowball & Mostert, 2010; Yuen, 2010). The online feature of blended learning not 

only offers every student an opportunity to interact with instructors at anytime and anywhere, 

but also enables instructors to better assess and monitor each individual student’s learning 

progress through its online assessment feature. Online analysis reports on students’ 

performance help instructors to effectively diagnose students’ weak areas. Instructors can then 

further work with students on these weak areas in the face-to-face component of the blended 

learning.  

Empirical papers on blended learning provide support to the above argument that blended 

learning is a more effective learning approach than both pure online teaching and traditional 

face-to-face learning. For example, Taradi et al. (2005) found that students who were involved 

in blended learning have better performance than students who were taught by pure face-to-

face learning or pure online learning. Snowball and Mostert (2010) examined the impact of 

blended learning in a large first-year class and found that blended learning had improved the 

instructors’ accessibility to students and encouraged students’ engagement in the course. 

Dowling et al. (2003) examined the effect of blended learning on accounting students’ learning 

outcome and found that students’ academic performance was higher in blended learning model.  

IMPLEMENTATION OF BLENDED LEARNING 

In academic semesters before January 2014, we adopted a traditional face-to-face learning 

approach with a weekly 1.5-hour face-to-face lecture, a weekly 1.5-hour face-to-face seminar 

discussion, and a group project assignment. In the semester commencing January 2014, we 

adopted a blended learning approach using the DCS as our e-learning platform.  
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We retained the weekly lectures and seminars for the face-to-face component. The e-learning 

component has multiple-choice quizzes, self-practice assignments and graded homework to be 

completed by individual students on the DCS. We believe success in accounting requires 

consistent work and multiple practices. At the start of the semester, we created self-practice 

assignments for each lecture topics for students to do before and after lecture, offering them 

opportunities to familiarise themselves with accounting concepts and to learn problem-solving 

skills. We also created multiple-choice quizzes for students to review their understanding of 

accounting concepts. In addition, we explored the unlimited attempts and immediate feedback 

feature of the DCS to guide student self-review and to shift our course to be more learner-

centred.  

We adopted a skills-driven step-by-step learning approach to support students’ learning of 

knowledge and skills. We used the DCS because it presents students with guided steps to solve 

questions with difficulty levels ranging from simple conceptual to complex anlytical problems. 

Students may select from the pool of multiple-choice quizzes and questions in self-practice 

assignments to revise accounting concepts and do practices that suit their pace and needs. In 

addition to the multiple-choice quizzes and self-practice assignments, we have a graded 

homework comprising three to five questions that account for 10 per cent of the total course 

grade. The purpose of the homework is to reinforce concepts and problem-solving skills learnt 

during each seminar and is due usually one week after each seminar.  

We shifted a lot of explanation and demonstration of problems online for students’ self-

discovery and learning. In this way, we freed up seminar time for student-team-led discussions. 

Students were assigned teams at the start of the semester and for each weekly seminar, a team 

was assigned to conduct the seminar with tutors acting as facilitators. The best way to learn is 

to teach. Students took control of their own learning as they needed to know the subject well to 

present and to participate in the seminars. This approach enhanced students’ knowledge gain 

(Mckeachie & Svinicki, 2006) and developed students’ self-confidence, teamwork, 

interpersonal and communication skills. Student-team-led seminars also brought out the 

creativity of our students, who came up with very creative and interesting games, skits and 

activities to engage the class in activities and discussions. We received very positive feedback 

from students after each student-team-led seminar as they were learning accounting in the fun 

way.  

 

We know the DCS has helped to facilitate active learning for both the in-class and out-of-class 

environments. In order to find out how effective is the use of the DCS in blended learning, we 

performed the following: 

1. surveyed students on the use of the DCS in October 2014;  

2. compared both examination and quiz grades between the pre-adoption semester and the 

post-adoption semester of blended learning; and 

3. interviewed instructors on their teaching experience of the post-adoption of the DCS. 
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METHODOLOGY 

Instruments of survey, data collection procedures and data analysis 

An online survey was developed by the authors of this study. The survey had eight (8) questions. 

A comment box was included for students to pen down additional viewpoints if they wished to. 

In order to capture students’ attitudes and perceptions about the DCS, a Likert scale response 

system was used for the questions. Responses to these questions were converted to a Likert 

scale system using a number scale of 1 (Strongly Disagree) to 5 (Strongly Agree). A mean score 

that was higher than 2.5 signified a positive response. Detailed information about the survey is 

shown in Table 1. 

Table 1 

Survey instruments   

Category Type 

Increased students’ confidence in the course 5 Likert scale 

Enhanced students’ level of independent learning beyond the classroom 5 Likert scale 

Unlimited practice 5 Likert scale 

Immediate feedback 5 Likert scale 

Personalised reports 5 Likert scale 

Increased students’ level of consistent learning 5 Likert scale 

Encouraged engagement in the course 5 Likert scale 

Gave students the most needed study materials to study effectively and 

efficiently* 

5 Likert scale 

*Note: This question was only for students who had purchased access to e-book. 

To ensure the survey represents the viewpoints of students, a high response rate is critical. With 

this objective in mind, an email explaining the purpose of the survey and the link to the survey 

site was sent to students. After the deadline, the survey results were aggregated and summarised 

into tables. 

RESULTS AND DISCUSSION 

Demographic Information 

Of the 304 students who took the course in the semester when the study was performed, 256 

students participated in the survey. The response rate was 84 per cent. Participation was 

voluntary. 

The 256 respondents consisted of two types of students. Of the total number of respondents, 24 

per cent took the course as a prescribed course for their degree, and the remaining students took 

the course mainly as an elective (see Table 2). Students whom the course was prescribed to  
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were generally very motivated to master the accounting content and to succeed in the course 

because their performance would impact their grade point average. Students who took the 

course as an elective generally opted to be assessed for a pass/fail grade. For these students, the 

course was of relatively low priority when compared to other core courses. Consequently, the 

second type of students would invest comparatively less time and effort than the first type of 

students to master the accounting material.   

Table 2 

Breakdown of current semester survey participants who took the course either as a core course or as 

an elective course 

 Core course Not disclosed Elective course Total 

Percentage 24% 9% 67% 100% 

Increased students’ confidence in the course 

Table 3 

Q1: The DCS is easy to use and structured to provide guided steps for students to engage with 

assignments and work with confidence. 

Mean N SD Percentage of respondents who agree or 

strongly agree 

4.26 256 0.69 91% 

Of the total number of respondents, 91 per cent agreed or strongly agreed that the DCS was 

easy to use and designed to help them work with confidence. We created multiple-choice 

quizzes and self-practice assignments with varying difficulty levels in the DCS for students 

with different learning progress and ability. Students were then able to select the appropriate 

questions to suit their learning needs. In this way, students could exert more control over the 

pace and schedule of their learning and thus gain confidence as they progressed in their learning. 

The graded homework component to be submitted after the face-to-face learning of each course 

topic helped students reinforce concepts learnt immediately after class. Guided steps for solving 

questions in the DCS and consistent learning and practice had raised students’ confidence in 

learning accounting as reflected in the survey results. It is thus heartening that we could use the 

DCS to bridge the gap between the demands of the subject and the abilities of the students.  
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Enhanced students’ level of independent learning beyond the classroom  

Table 4 

Q2: The DCS acts as a virtual study partner that provides a variety of features that support and aid 

students in their independent learning beyond the classroom. 

Mean N SD Percentage of respondents who agree or 

strongly agree 

4.3 256 0.66 92% 

Of the total number of respondents, 92 per cent agreed or strongly agreed that we had created 

a virtual partner in the DCS to aid them in their independent learning. The DCS’s algorithmic 

feature enabled students to re-attempt the question that has a different set of numbers. This 

feature moved students away from learning by rote by encouraging them to understand concepts 

and master higher-order skills. As highlighted by Cunningham (1999), active learning and 

grappling with accounting issues and problems is the best learning approach for longer retention 

for most students. 

Unlimited practice 

Table 5 

Q2a: The multiple-choice quizzes and self-practice assignments with unlimited practice allow students 

to learn at their own pace and on their own schedule. 

Mean N SD Percentage of respondents who agree or 

strongly agree 

4.5 256 0.62 94% 

We provided students with unlimited attempts to work through the multiple-choice quizzes and 

self-practice assignments for the whole semester. Of the total number of respondents, 94 per 

cent liked this feature as they could work on the questions multiple times at their own pace and 

own schedule to master accounting concepts.  
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Immediate feedback 

Table 6 

Q2b: Immediate feedback helps students to discover what they know and what they don’t know. 

Mean N SD Percentage of respondents who agree or 

strongly agree 

4.25 256 0.81 85% 

We used the immediate feedback feature in the DCS to guide students’ self-review and 

independent learning. Of the total number of respondents, 85 per cent agreed or strongly agreed 

that the feature has helped them to identify what they know and what they do not. As a result, 

students were able to focus review on specific areas that needed improvements. Some students 

wished for more explanations in the feedback to some questions. 

Personalised reports 

Table 7 

Q2c: The personalised reports allow students to review their overall progress in the course. 

Mean N SD Percentage of respondents who agree or 

strongly agree 

4.16 255 0.73 83% 

The DCS provided personalised reports for students to review and monitor their own 

performance. Of the total number of respondents, 83 per cent agreed or strongly agreed that the 

personalised reports were useful for self-review, whilst the remaining 17 per cent of respondents 

neither agreed nor disagreed. A small number of students did not feel that the DCS personalised 

reports laid out a useful roadmap to enhance their understanding of the course as the reports did 

not list the topics where gaps in the student’s understanding exist. Students would benefit from 

personalised reports if these reports listed the learning objectives that the students should 

improve upon, and allowed students to benchmark their results against those of their fellow 

classmates.  
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Increased students’ level of consistent learning  

Table 8 

Q3: The graded homework administered at regular intervals have engaged students in consistent 

learning of the course. 

Mean N SD Percentage of respondents who agree or 

strongly agree 

4.27 255 0.75 88% 

Of the total number of respondents, 88 per cent agreed or strongly agreed that the graded 

homework administered at regular intervals had engaged them in consistent learning. The 

graded homwork has provided students with an avenue to reinforce concepts and problem-

solving skills learnt immediately after each seminar. They tended to retain information more 

effectively when they had reviewed concepts consistently after learning them. Accounting is a 

subject that requires multiple attempts at questions and consistent practice to master concepts. 

Students appreciated the multiple-choice quizzes, self-practice assignments and graded 

homework we had created on the DCS that motivated them to learn consistently throughout the 

semester. 

Encouraged engagement in the course  

Table 9 

Q4: The many assignment types, multiple-choice quizzes, self-practice assignments and graded 

homework, provide many meaningful learning opportunities for students to be involved and interested 

in the course. 

Mean N SD Percentage of respondents who agree or 

strongly agree 

4.09 256 0.75 82% 

Of the total number of students, 82 per cent agreed or strongly agreed that the various assigment 

types offer rich and meaningful learning opportunities. The wide variety of real-world 

accounting examples and problems on the DCS provided many authentic learning opportunities 

for students to apply accounting principles. One student commented that “the examples used 

are very realistic and applicable in life”. However, this attribute “encouraged engagement in 

the course” did not score as well as other attributes as the DCS interface was relatively 

unattractive and the DSC was not user-friendly to some students who found accounting 

exercises tedious to complete online. Also, the DCS cannot be accessed on mobile devices via 

an application. 
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Gave students the most needed study materials to study effectively and efficiently  

Table 10 

Q5: The integrated e-reference provides students with immediate reference to the specific topic that they 

are in doubt when doing their assignments. 

Mean N SD Percentage of respondents who agree or strongly 

agree 

4.09 179 0.79 80% 

Respondents to this question are students who have acquired the ebook. Of the total number of 

respondents, 80 per cent agreed or strongly agreed that the integrated e-reference provided 

students with immediate reference to the specific topic that they were in doubt when doing their 

assignments. The remaining of the respondents were mostly neutral whilst a small minority did 

not agree. The integrated e-reference provided links to relevant sections of the ebook for 

students to revise concepts whilst doing questions. The authors believe that the small minority 

of students who disagreed are students who did not take the course seriously and thus did not 

effectively optimise the use of the e-reference.  

The results of the survey strongly suggests that blended learning instruction has very positive 

impact on students’ learning. Respondents in the survey agreed or strongly agreed that the use 

of the DCS in blended learning has helped them in the following aspect of learning: has 

increased their confidence in the course (91 per cent), enhanced their level of independent 

learning (92 per cent), increased their level of consistent learning (88 per cent), increased their 

engagement in the course (82 per cent), allowed them to learn at their own pace and own 

schedule (94 per cent), and helped them to discover what they know and what they do not (85 

per cent). In the words of one student, the use of the DCS provided an “excellent way to go 

beyond classroom; accessible anytime, anywhere”. 

Improved scores in course assessments 

We have provided a pool of e-learning resources on the DCS to guide and deepen students’ 

understanding of various accounting topics. In addition, the DCS had facilitated the possibility 

of devoting more class time to active learning. We compared students’ grades in the pre-

adoption semester commencing on August 2013 with the post-adoption semester commencing 

on January 2014. Students performed better in examinations and mid-term tests after the 

adoption of blended learning. Average examination and test marks were improved by 11 marks 

and 5 marks respectively. After the adoption of blended learning, 17 per cent more students 

received As and Bs, while 17 per cent fewer students received Cs and below.  

Enhancement in instructors’ teaching experience  

As instructors, we have benefited from the adoption of blended learning approach. The DCS 

provides a platform for sharing of course materials among teaching staff. With the use of the 

DCS, we have been exposed to a wide variety of shared teaching materials and our total course 

preparation time has reduced.  
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Blended learning has increased our effectiveness and efficiency in teaching. System generated 

and graded homework in the DCS have saved us much time to focus on course improvements. 

If we were to manually grade the homework on the DCS, we would have spent at least two 

working days per week.  

As the information content of introductory accounting course is overwhelming, our face-to-face 

seminar discussions were frequently overloaded with lower level content and there was not 

enough time for us to discuss more profound questions. By adopting blended learning, we are 

now able to shift lower level content to online practice and have more class time for student-

team-led learning and discussions of interesting case studies and problems. As a result, we can 

now actively and effectively engage students in course materials in class and outside of class. 

CONCLUSION  

Instructors face many challenges in teaching the introductory accounting courses in the 

university. In this paper, we examined whether the use of the DCS in blended learning is an 

effective way to enhance both students’ learning experience and instructors’ teaching 

experience. The results from the study showed that the use of the DCS in blended learning not 

only enhanced students’ active learning in the online environment but it also facilitated active 

learning in the face-to-face environment. The adoption of blended learning has enhanced 

students’ learning experience, improved students’ learning outcomes and enhanced instructors’ 

teaching experience. We encourage accounting instructors to further explore the use of the DCS 

in blended learning to faciliatate students’ active learning in-class and out-of-class.  

RECOMMENDATIONS FOR FUTURE RESEARCH 

The study illustrates the efficacy of DCS in blended learning to enhance students’ confidence, 

increase their independent learning and improve their performance in assessments. Despite the 

positive findings, more research should be done to ascertain (a) the effectiveness of learning 

analytics in the DCS at identifying areas where students require help; (b) the relationship 

between attempts on additional practice questions and student performance in assessments; and 

(c) whether other accompanying digital technology tools, such as ebooks and flashcards, 

enhance student engagement and performance. 
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