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INTRODUCTION  

Policymakers and the public in many developed countries have demanded for greater 

public school accountability in the hope of improving academic and non-academic 

school outcomes, as well as decreasing the achievement gaps among subpopulations of 

students (Heck & Moriyama, 2010). In response, there has been a growing conversation 

amongst educational practitioners and researchers on how educational leadership might 

be linked to effective teaching, and student learning and ‘achievement’ outcomes. 

Educational-effectiveness researchers have attempted to link (directly and/or indirect) 

existing research with theory about educational processes to identify contextual, school 

factors (including leadership), and classroom factors (including teacher effectiveness) to 

student learning and ‘achievement’ outcomes (Creemers, 1994; Creemers & Kyriakides, 

2008; Heck & Moriyama, 2010; Leithwood & Mascall, 2008; Scheerens, 1990, 1992; 

Stringfield & Slavin, 1992; Teddlie & Reynolds, 2000). Also of interest are (i) possible 

differences in the contribution of the leadership practices, (ii) whether some practices are 

better performed by certain people or roles instead of others, and (iii) whether some 

strategic efforts to implement changes in the school’s instructional practices are more 

effective than others (e.g., Creemers & Kyriakides, 2008; Firestone & Martinez, 2007; 

Leithwood et al., 2004; Locke, 2003).  

 
It is clear that the ‘Principal as the sole decision maker’ conception of leadership and 

bureaucratic organizational structures are no longer consistent with the new school 

leadership climate (Pearce & Conger, 2003). Proponents of this view have argued that a 

dispersed form of leadership is thought to enhance opportunities for the organization to 

benefit from the capacities of more of its members rather than a single leader (Leithwood 

& Mascall, 2008). Leithwood and Mascall (2008, p.530) further argued that in so doing, 

organizational members can develop “a fuller appreciation of interdependence and how 

one’s behavior affects the organization as a whole”. This clearly reflects the growing 

appreciation of the informal dimensions of organizations often among those who are not 

in positions of formal authority (Gronn, 2003; Tschannen-Moran, 2004; Wheatley, 2005). 

Evidently, leadership and school improvement are increasingly conceptualized as 

organization-wide phenomena (Manz & Sims, 1993; Ogawa & Bossert, 1995). The 

evidences from previous studies have provided the impetus for greater understanding of 

the links between leadership, teaching and learning. Clearly, these issues warrant 
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greater empirical attention. More specifically, educators and researchers are interested 

in understanding of the following: 

(i) Impact of educational policies and system structures on school 

leadership practices; 

(ii) Impact of leadership practices on teaching; 

(iii) Linkages of core leadership practices in schools (i.e., instructional 

leadership, distributed leadership, teacher leadership, and 

transformational leadership); 

(iv) Impact of leadership practices on student learning; 

(v) Impact of teacher variables (i.e., teaching competencies, engagement 

and job satisfaction) on student learning. 

 

STATEMENT OF PROBLEMS 

While previous studies on educational effectiveness research have been admirable, they 

suffer from several shortcomings, and they include: 

 

(i) Past research has tended to focus on establishing statistically significant 

relationships between single indicators of effectiveness and school 

outcomes instead of building and testing of theory that could explain the 

observed inter-relationships between leadership, and teaching and 

learning constructs (Creemers & Kyriakides, 2008; Heck & Moriyama, 

2010). In addition, some of the studies have looked at the predictive 

variables independently without examining possible interrelationships 

between them (Opdenakker & Van Damme, 2007).  

 

(ii) Past researchers have assumed that school level factors (including school 

contextual, cultural and leadership factors) have direct effects on school 

outcomes. Sadly, the inter-relationships between these variables have not 

been sufficiently addressed (Heck & Moriyama, 2010).  

 

(iii) Previous research has not been attentive to measurement issues 

surrounding key effectiveness constructs, as well as the specification of 

their relationships within and across levels of the organizational hierarchy. 
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In other words, such relationships need to be investigated across different 

levels of influences (e.g., students, classroom, department and school 

levels) (Heck & Moriyama, 2010). Hence, it is not surprising that several 

researchers (e.g., Creemers & Kyriakides, 2008; Scheerens & Bosker, 

1997; Teddlie & Reynolds, 2000) have cautioned the usefulness of past 

theory and research in identifying and organizing promising school 

characteristics that affect student learning.  

 
In view of these shortcomings, there have been calls to consider the interrelatedness of 

factors through direct and indirect effects, and mediated effects of factors (Opdenakker 

& Van Damme, 2007). In addition, such relationships between school and classroom 

factors, and student outcomes should be investigated from a multi-level perspective (e.g., 

Creemers & Kyriakides, 2008; De Jong, Westerhof, & Kruiter, 2004; Kyriakides, 

Creemers, Antoniou, & Demetriou, 2009; Opdenakker & Van Damme, 2007). Surely, 

future research should continue in this direction in examining potential relationships 

between school factors within multilevel data structures. This would certainly require 

more complex research designs and types of analytical modeling procedures that can 

incorporate direct and indirect effects, mediated effects, and measurement error into 

estimating the effects of school factors on outcomes (Opdenakker & Van Damme, 2007). 

 
PURPOSE OF STUDY 

Based on the previous discussion it is evident that more needs to be done. Clearly, 

working towards a new way of thinking about the nature, causes and consequences of 

successful leadership, and how it might affect teaching effectiveness and student 

learning and achievement outcomes, are necessary. This study (i.e., Study 4) was part 

of a larger study on Leadership and School Organization (presented in Figure 1) to 

investigate the relationships between school leadership practices, teacher and 

organizational capacities, and student learning and development in a Singapore context.  
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Figure 1: Revised Conceptual Framework for the study 

These studies were built on the findings and implications from our previous MOE funded 

baseline study on school leadership and organization change (OER CD 3/10). More 

specifically, the focus of this was on how school leadership practices in schools can 

impact on students’ learning of Mathematics and English Language.  The measures of 

variables from the six areas of leadership practices obtained from Studies 1, 2 and 3 

were used as predictors for the multi-level analyses on student learning outcomes, and 

Rasch analysis. Student growth performances in Mathematics and English were 

measured over three time points using Rasch calibrations and common-items test 

equating techniques. In addition to student learning, data on student motivation, 

engagement, and psychological capital (i.e., confidence, optimism, hope and resilience) 

were also collected, and they were used as predictors at the student level. The main 

research questions of this study are as follows: 

1. Which leadership constructs and the related components (as perceived by

teachers) have effects on student academic outcomes in (i) Primary 5 

Mathematics, and (ii) Primary 5 English Language?
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2. Which student level constructs (i.e., student motivation, engagement,

psychological capital and tuition) and the related components have effects on

their learning outcomes in  (i) Primary 5 Mathematics, and (ii) Primary 5

English Language

PARTICIPANTS 

Invitations were sent to a list of primary schools in Singapore, and 28 schools responded 

positively through their Principals. The list of schools was provided by the Education 

Leadership and Development Center – Ministry of Education (ELDC-MOE), and it 

included a good mix of government and government-aided schools. Convenience 

sampling was deemed at the time as the best approach to secure the participation of 

schools.  All educational practitioners and students (with their parents’ approval) in the 

28 schools were then invited to participate in the survey. In all, 58 school leaders (i.e., 

including principals and vice-principals), 225 Key Personnel (i.e., Heads of department, 

subject heads and level heads), 468 teachers, and 1,888 Primary 5 students responded 

to the survey (and tests for the students). All surveys and tests were done online via 

Qualtrics. For the student learning outcomes study, it involved a total of 1,888 Primary 5 

students, 88 English Language teachers, and 93 Mathematics teachers from 28 primary 

schools in Singapore. The breakdown of students in terms of gender is shown in Table 1. 

Table 1: The number and gender of students in the study 
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METHODOLOGY / DESIGN 

A survey design was used, and data was collected using rating scales and 

questionnaires. The key variables pertinent to educators and students are shown in 

Table 1. 

Instrumentation 

(i) Rating Scales

Part A of the main instrument is a section collecting the demographic data. Part B will 

consist of six main rating scales with the sub scales – Policy implementation, work 

values, distributed leadership, teacher leadership, collective learning, instructional 

leadership, school culture, teacher and organizational capacities, and student social and 

emotional development (refer to Figure 1). Each rating scale comprised 8 items, and 

some of the items were deliberately phrased negatively. Responding was by selecting a 

category that “best” fits their perceptions. All rating scales were validated using Rasch 

analysis, which resulted in each respondent getting a Rasch measure on each of the 

variables, in logits. The respondents were required to check one of the following 

responses in the surveys: ‘1=Strongly disagree’; ‘2=Disagree’; ‘3=Neutral’; ‘4=Agree’; or 

‘5=Strongly agree’. 

(ii) Mathematics and English Performance Tests

This study was conducted in 2015 over 5 months, and focuses on assessment practices 

in Singapore classrooms. The teachers carried on with their normal lessons in English 

Language and Mathematics. The students were then tested at intervals of 2 months, 

using a total of three tests, Test 1, Test 2 and Test 3, for each of the two subjects. The 

English Language and Mathematics test items were developed by senior curriculum 

specialist from MOE academies – that is, the Academy of Singapore Teachers (AST) 

and the English Language Institute of Singapore (ELiS) respectively. Each test consists 

of 20 multiple choice questions (MCQs). Test 1 was administered in July, Test 2 in 

September and Test 3 in November. This enabled observations of growth after each 

two-month interval. The items within the three Mathematics tests and those within the 

three English Language tests were such that there were common (overlapping) items 

between them, deliberately made for the purpose of equating each set of three tests. 

That is, there were eight repeated items (from the previous tests) in the second and third 

tests for Mathematics and English respectively.   
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Analysis 
 

(i) Rating Scale Analysis  

There is a need to ensure that any comparisons of the perceptions measures are not 

contaminated by scaling problems and problems of non-linearity of the raw responses 

(Wright, 1992, 1993a, 1993b). For this reason, each rating scale was calibrated using 

Rasch analysis which puts all respondents on to one common scale of measure. This 

will enable comparisons to be made of perception measures across different groups of 

individuals. No rating scale data collected from respondents should be assumed to be 

‘clean’ data as there is always the likelihood of items not fitting the construct being 

investigated and the respondents ‘misbehaving’ during responding, rendering them 

misfitting. The validation of the instruments were done by examining the fit statistics – 

Infit and outfit mean squares (MNSQ), Standard errors, residuals, category functioning 

maps, and person and item separation reliabilities. The Wright distribution maps were 

also used to gain deeper insights into teachers’ and students’ perceptions.  

 
(ii) Student Performance Tests Analyses 

Common-items test equating Rasch analysis was performed in which the three sets of 

data from the three tests were arranged into a single large matrix of persons by items, 

with the common items aligned in their respective columns in the data set. In this way, 

the three tests are equated in a single step calibration process (see Chong & Popp, 

2005; Goh, Lee & Hairon, 2017; Lee, 2003). In other words, the 1,888 students were 

entered into the data set for the three tests, giving a total of 1,888 × 3 = 5,664 ‘different’ 

persons. Note that this a legitimate way of entering the data because each student who 

has changed the status of his or her ability level at the different time points, is essentially 

a ‘different’ person as far as that variable (Mathematics or English Language) is 

concerned. For the analysis, students with invalid data were omitted, leaving a total of 

5,373 measured persons. Likewise, the three English Language tests were equated 

using the same approach. The study also determined the teachers’ practices on 

assessment in their schools and they responded to questions as subjects in the study. 

They then collaborated with the researchers in the administration of tests, continuing 

with their normal lessons, and subsequently followed the researchers’ explanations on 

how the analyses will be done and why. When the analyses were completed and 

interpretations made, they were presented to the educators of the 28 participating 
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primary schools for them to understand the approaches and why they are more accurate 

in the measurement of students’ cognitive ability compared to scoring them using the 

traditional approach of “number correct” system. 

 
By way of using a Rasch test equating approach, we are able to determine the learning 

growth of the Primary 5 students in Mathematics and English Language over time. 

These learning growths in the two subjects are depicted in Figure. 2. It is evident that 

growth in learning can be seen on the left side of each Distribution Map [i.e., in (a) 

Mathematics, and in (b) English Language]. The students’ mean measures in 

Mathematics grew from 0.35 to 0.65 to 0.89 logits over time, and it was the same for 

English Language (i.e., growth from 0.73 to 1.06 to 1.10 logits). This growth was 

however not seen in the mean raw scores for the two subjects (i.e., 12.50, 11.00 and 

11.70 for Mathematics, and 14.10, 12.20 and 10.50 for English Language). 

 

 

Figure 2: Wright distribution maps showing student abilities and test difficulties over 3 
time points  
 

 
 (iii)  Multi-level (Hierarchical) analyses 
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To examine relationships between key variables of this study involving teachers (school 

level) and students (student level), a multilevel model approach (MLM; Goldstein, 1995) 

such as hierarchical linear models (HLMs; Raudenbush & Bryk, 2002) was necessary. 

The findings for the two separate HLM analyses for students’ learning growth 

for Mathematics and English Language are presented in the next instalments. The 

student level (i.e., level 1) factors included gender, tuition in Mathematics and/or 

English, student motivation, engagement and psychological capital. The school level 

(level 2) factors included teachers’ perceptions of school leadership practices, 

and teacher and organizational capacities (i.e., teaching & learning competencies, 

teacher engagement and teacher satisfaction). Refer to Figure 1 for 

diagrammatic representation of relationship between variables in the study. 
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FINDINGS / RESULTS  
 
(A)  Students’ Learning Growth in Mathematics 

The Intraclass correlations or ICC (i.e., the proportion of the variance in outcome 

between the schools) is 7%. That is, 7% of the variance is across schools, while the 

remaining 93% at a student level. The ICC is given by 00 / ( 2 +00) where 2 (Null 

Sigma Sq) represents the total variance in outcomes within school that can be explained 

by a level-1 model, while 00 is the total explainable variation at level-2 (schools). The 

Level 1 variance explained [i.e., given 2 (Null) - 2 (Final)/ 2 (Null)] is 1%; while the 

Level 2 variance explained [00 (Null) - 00 (Final)/ 00 (Null)] is 32 %. The final estimates 

of HLM analysis are shown in the Table 2a & 2b below: 

 
Table 2a: Final estimation of fixed effects (with robust standard errors)  
 

Fixed Effect  Coefficient 
 Standard 

error 
 t-ratio 

 Approx. 
d.f. 

 p-
value 

For INTRCPT1, β0  

INTRCPT2, γ00  0.578593 0.041873 13.818 19 <0.001 

Policy 
Flexibility & Autonomy, γ01  -0.276297 0.091451 -3.021 19 0.007 

School Culture  
Collegiality versus Independence, γ02  0.177061 0.055307 3.201 19 0.005 

Work Values  
Assertiveness versus Consideration, γ03  0.820914 0.226616 3.622 19 0.002 

Instructional Leadership 
Leading Curriculum and Teaching, γ04  -0.467087 0.107850 -4.331 19 <0.001 

Distributed Leadership 
Empowerment, γ05  -0.223911 0.092535 -2.420 19 0.026 

Leadership Development, γ06  0.266892 0.067207 3.971 19 <0.001 

Teacher Leadership 
Enabling Change in Teachers’ Teaching 
Practices, γ07  0.121692 0.048368 2.516 19 0.021 

Teacher Outcomes 
Pedagogy Competency, γ08  0.168480 0.055281 3.048 19 0.007 

For Student Motivation slope, β1  

    INTRCPT2, γ10  0.042752 0.020582 2.077 1585 0.038 

 
Table 2b: Final estimation of variance components 
 

Random Effect 
Standard 

 Deviation 
Variance 

 Component 
  d.f. χ2 p-value 

INTRCPT1, u0 0.22394 0.05015 19 66.67930 <0.001 

level-1, r 1.02018 1.04076       
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Figure 3 depicts the summary of the interpretation of HLM findings. The Wright maps 

were useful in helping to make inferences on responses’ perceptions on the predictor 

variables (refer to Appendix A-1). 

Figure 3: Summary of HLM analysis 

(i) Predictors at the School Level (Level 2)

The school level predictors for students’ Mathematics learning growth are as follows: 

Policy Implementation: Flexibility and Autonomy 

The term ‘policy’ refers broadly to teaching and learning approaches and practices in 

schools. This variable was significant but negative predictor on Primary 5 students’ 

learning growth in Mathematics. The findings indicated that teachers viewed the notions 

of interpreting and implementing policies in teaching and learning in the classroom as 

inextricably linked. About 40% of the teachers indicated that they would have preferred 

having more autonomy in interpreting and implementing ‘policies’ in their classroom. 

This also led to greater ownership in teaching and learning. Interestingly, while teachers 

might want more autonomy, they also understood that key decisions are still needed 

to be made by their School Leaders (SLs). This highlights a need for a more 

adaptive 
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approach (rather than rigid approach) in the interpretation and implementation of 

policies in teaching and learning.   

Collegiality versus Independence 

The findings indicated that within a culture of collaboration that existed in the schools, 

there was an element of competitiveness among colleagues (i.e., about 40% of teachers 

indicated so). Most teachers however appreciated the support of others in their work, 

and acknowledged the importance of building harmonious relationships. Interestingly, as 

the teachers endeavored to work collaboratively, they did consider their own interests. 

These findings highlighted the tension between values of collectivism (collaboration) and 

individualism (competition). 

Assertiveness versus Consideration 

The findings indicated that while most teachers could and would be assertive in voicing 

their views, they also recognized the importance of maintaining a harmonious work 

environment. The teachers indicated that SLs did consider their feelings and opinions 

when making decisions. This had a positive effect on Primary 5 student learning 

outcomes in Mathematics. These findings highlighted the importance of providing 

teachers with opportunities to voice their views or concerns, as teachers today may not 

just comply with views of their leaders or peers. At the same time, there is also a tension 

as they protect the harmony when working with others. 

Instructional Leadership: Leading Curriculum and Teaching 

This variable is a significant but negative predictor of Primary 5 students’ learning growth 

in Mathematics. The findings suggested that while most teachers generally preferred to 

be independent in their classroom teaching, about 30% of them indicated that they might 

benefit from the following: 

a) Obtain developmental feedback from SLs and Teacher Leaders in pre-identified

Teaching & Learning areas for improvement,

b) Engage in professional discussions on teaching practices and what teaching

excellence meant, and

c) Obtain clear communication on the rationale and intent for identified professional

development opportunities.

Distributed Leadership: Empowerment 
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The variable is a significant but negative predictor of Primary 5 students’ learning growth 

in Mathematics. About 50% of teachers indicated that their SLs do maintain control at 

the top, and expected their staff to keep them informed of matters involving the school. 

This highlights the fact that teachers do still observe hierarchical relationships with their 

SLs. While this may be true, the teachers generally preferred to be consulted when it 

came to making decisions in areas that matter to them. This would engender 

involvement and ownership in the issues concerning school matters. 

Distributed Leadership: Leadership Development 

The teachers generally agreed that their SL do place emphasis for development and 

looked for opportunities to develop staff along the three leadership progression tracks 

provided by MOE. It is also important for the teachers to perceive equity in leadership 

development. About 60% of teachers however indicated they would appreciate that their 

SLs could give more personal attention (e.g., mentoring and sharing rationale), and 

share the intent of leadership development. 

 
Teacher Leadership: Enabling Change in Teachers’ Teaching Practices 

The importance of teacher/peer leaders leading efforts, and by example, towards directly 

improving teachers’ teaching within their specific classroom contexts are positively 

highlighted. This has positive effects on Primary 5 students’ learning outcomes in 

Mathematics. Professional discussion platforms, such as Network Learning 

Communities and Professional Learning Communities could provide excellent 

opportunities for dispersed leadership in action. 

 
Teacher Outcomes: Pedagogical Competency 

About 55% of the teachers indicated that they are competent in using pedagogical 

approaches to adapt to their students learning needs. However, about 25% of teachers 

indicated that they might not have the necessary pedagogical skills to teach effectively. 

The findings seem to suggest that it is important to strengthen the breadth and depth of 

teachers’ pedagogical competencies in the teaching of Primary 5 Mathematics. These 

would include moving from: 

• Developing ‘Knowledge’ to ‘Skills’; 

• ‘Using’ to ‘Specializing’ what they know; 

• Focusing on ‘Curriculum’ to ‘Student-Centric Learning’; and 

• ‘Broad’ to ‘Customized’ learning approaches. 
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(ii) Predictors at the Student Level (Level 1) 
 
The student level predictor for students’ Mathematics learning growth is: 
 
Student Motivation 

The findings suggested that students were more driven by extrinsic than intrinsic 

outcomes (e.g., parents being proud and leading a good life in future). The students also 

generally accepted the importance of studying hard to achieve personally valued 

outcomes (i.e., identification), and engaged in the behavior that are congruent with their 

sense of self (e.g., identified regulation). Most students seemed to be pragmatic, and 

understood their roles as students and the need to study hard.  There are however, a 

few students (about 15%) that appeared disenchanted with school. It might be good to 

increase motivational efforts, so that students could experience more learning 

successes. 

 
It is interesting to note that tuition in Mathematics is not a significant predictor of student 

learning growth. Having private tuition in Mathematics was included as a predictor of 

student learning outcomes in the HLM analysis. 

 
(B)  Students’ Learning Growth in English Language  

The Intraclass correlations or ICC is 5% (i.e., 5% of the variance is thus over schools, 

and the remaining 95% is at a student level). Level 1 variance explained is 1% (i.e., 

student emotional engagement is a positive predictor). Level 2 variance explained is 

99.4%. Tables 3a & 3b (below) depict the HLM results: 

Table 3a: Final estimation of fixed effects (with robust standard errors) 

Fixed Effect  Coefficient 
 Standard 

error 
 t-ratio 

 Approx. 
d.f. 

 p-value 

For INTRCPT1, β0  

INTRCPT2, γ00  0.341544 0.017531 19.483 10 <0.001 

Policy 
Buy-In, γ01  0.079734 0.010281 7.756 10 <0.001 

Flexibility & Autonomy, γ02  -0.112268 0.028567 -3.930 10 0.003 

School Culture 
High vs Low Holistic Devt. Emphasis, γ03  -0.158251 0.032228 -4.910 10 <0.001 

Work Values 
Individualism versus Collectivism, γ04  0.146451 0.050250 2.914 10 0.015 

High vs Low Power Distance, γ05  0.267175 0.050327 5.309 10 <0.001 

Long vs Short-term Orientation, γ06  -0.265626 0.064428 -4.123 10 0.002 

Indulgence vs Restraint, γ07  0.133879 0.040043 3.343 10 0.007 
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Instructional Leadership 
Leading Curriculum & Teaching, γ08  -0.074725 0.021923 -3.409 10 0.007 

Distributed Leadership 
Empowerment, γ09  0.126457 0.022012 5.745 10 <0.001 

Leadership Development, γ010  0.054104 0.011066 4.889 10 <0.001 

Collective Engagement, γ011  -0.191033 0.036972 -5.167 10 <0.001 

Teacher Leadership 
Building Collegial & Collaborative Relations, γ012  0.084490 0.019796 4.268 10 0.002 

Collective Learning 
Sharing Knowledge, γ013  -0.154133 0.028455 -5.417 10 <0.001 

Interrogating Knowledge, γ014  0.118091 0.050452 2.341 10 0.041 

Teacher Outcomes 
Pedagogical Competency, γ015  0.074195 0.020683 3.587 10 0.005 

Assessment Competency, γ016  -0.112227 0.019935 -5.630 10 <0.001 

Teacher Engagement in the School, γ017  0.088869 0.012775 6.956 10 <0.001 

 
Continued … 

For English Tuition slope, β1  

INTRCPT2, γ10  0.076577 0.031608 2.423 1587 0.016 

For Student Emotional Engagement slope, β2  

INTRCPT2, γ20  0.018337 0.006189 2.963 1587 0.003 

 

Table 3b: Final estimation of variance components 

Random Effect 
Standard 

 Deviation 

Variance 

 Component 
  d.f. χ2 p-value 

INTRCPT1, u0 0.01608 0.00026 10 6.49985 >0.500 

level-1, r 0.93915 0.88201       

 

The figure below depicts the summary of the interpretation of HLM findings. The Wright 

maps were useful in helping to make inferences on responses’ perceptions on the 

predictor variables (refer to Appendix A-2). 
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Figure 4: Summary of HLM analysis 
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Continued… 



Project Number: OER23/14 JG 
Name of PI: Jonathan WP Goh Form RC3b 2016 

25 
May 2016 - Office of Education Research (OER), NIE 

(i) Predictors at the School Level (Level 2)

The school level predictors for students’ English Language (EL) learning growth are as 
follows: 

Policy Implementation: Buy-In 

The findings indicated that most teachers (i.e., about 70%) agreed that their SLs are 

clear about the objectives of the Minsitry’s policies and will follow the guidelines closely. 

The teachers also felt that their SLs are able to to set clear goals for staff in impacting 

Teaching and Learning. This is testament to the Ministry’s efforts in ensuring that all SLs 

understand the educational policies and initiatices. While these guidelines are useful in 

providing the scaffolds, they also allow some flexibility.  

Policy Implementation: Flexibility and Autonomy 

The term ‘policy’ refers broadly to teaching and learning approaches and practices in 

schools. This variable was significant but negative predictor on Primary 5 students’ 

learning growth in EL. The findings indicated that teachers viewed the notions of 

interpreting, implementing policies in teaching, and learning in the classroom as 

inextricably linked. About 35% of the teachers indicated that they would have preferred 

having more autonomy in interpreting and implementing ‘policies’ in their classroom. 

This also led to greater ownership in teaching and learning. Interestingly, while teachers 

might want more autonomy, they also understood that key decisions are still needed 

to be made by their SLs. This highlights a need for a more adaptive approach (rather 

than rigid approach) in the interpretation and implementation of policies in 

teaching and learning.   

Culture - High & Low Holistic Development 

This variable was significant but negative predictor on Primary 5 students’ learning 

growth in EL.This variable is concerned with the disposition towards developing or 

demonstrating ability in both academic and non-academic areas. The aim is also to 

influence students’ holistic developments by shaping students learning (which in turn, 

will also impact their attitudes and behaviors school and education). While the aim is 

clear, teachers indicated that focusing on students’ holistic development (i.e., both 

academic and non-academic areas) can be challenging. This is because for students to 

do well in examinations is still a major concern for teachers. In order to overcome this 
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limited perspective, most of the teachers (i.e., about 95%) indicated that they have to 

lead by example by being passionate learners and continue to promote a broader-based 

educational experience for the students.   
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Work Values - Individualism & Collectivism 
 
This variable refers to the degree to which people in a country prefer to act as 

individuals rather than members of groups (Hofstede 1991, 1998). At one end of the 

scale, where the ties between individuals are loose, everybody tends to look after his or 

her own self-interest (i.e., the focus on "I" as opposed to "We"). At the other end, people 

in collectivist cultures are integrated wholes who tend to look after the interests of the in-

groups, which may be their extended family. Their opinions and beliefs are governed by 

the dynamics of the in-group. For a society such as Singapore, one would expect 

teachers to value collectivism more. Not surprising, the findings indicated that all 

teachers felt that it is necessary to promote harmonious relationships at the workplace, 

and acknowledge the contributions of others. About 60% of teachers also felt that 

competition should be discouraged. While the teachers displayed values which are 

consistent with Asian societies, they also displayed individualistic values. About half of 

the teachers surveyed felt that they should be able to speak freely when necessary, and 

it should be acceptable to put personal interests first.    

 
Work Values: High & Low Power Distance  
 
The findings suggested that teachers agreed that SLs should be afforded the respect 

(because of their position in the hierarchy), and consulted on all school-related matters. 

They also indicated that the SLs should be the ones making the final decisions. This 

perspective is consistent with those found in previous cultural studies. The variable 

highlights the importance of ‘existential inequality’ - expressed in analogous inequalities 

in power between the superior and the subordinates, which in turn resulted in a clear 

distinction of roles (Hofstede, 2001). While this is true of the teachers, they indicated that 

they could benefit from a more consultative approach with their SLs, and possibly 

challenge some of their views. 

 
Work Values: Long-term & Short-term Orientation        
 
This variable is a significant but negative predictor of Primary 5 students’ learning growth 

in EL. This variable refers to a long-term versus a short-term orientation in life. Unlike 

long-term orientation, short-term orientation refers to values that are oriented toward the 

past and present, such as respect for tradition, the attainment of immediate results. 

Consistent with the literature, all teachers valued long-term perspective in investing in 

professional development, and adapting to changing circumstances. However, from a 
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practical view, the findings suggested that teachers also value short-term orientation 

such as adopting ‘trial and tested’ or traditional approaches that have proven successful 

in bringing desired results.    
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Work Values: Indulgence & Restraint 

The findings indicated that teachers value a good work-life balance. The teachers 

indicated that they could benefit if given time to pursue their own interests. About 60% of 

the teachers also felt that they should have some control and influence on matters 

pertaining to the direction of the school. While this situation is ideal, the teachers (i.e., 

about 70%) felt that trying to manage a good balance between work and life can be 

challenging. This is because they did experience some pressure to perform well and to 

accept responsibilities delegated to them.   

Instructional Leadership: Leading Curriculum and Teaching 

This variable is a significant but negative predictor of Primary 5 students’ learning growth 

in EL. The findings suggested that while most teachers generally preferred to be 

independent in their classroom teaching, about 10% of them indicated that they might 

benefit from the following: 

a) Obtain developmental feedback from SLs and Teacher Leaders in pre-

identified Teaching & Learning areas for improvement,

b) Engage in professional discussions on teaching practices and what teaching

excellence meant, and

c) Obtain clear communication on the rationale and intent for identified

professional development opportunities.

Nevertheless, teachers agreed that their SLs do encourage staff to evaluate and 

improve teaching practices in term of curriculum outcomes, and to share the good 

practices with one another. 

Distributed Leadership: Empowerment 

The variable is a significant but positive predictor of Primary 5 students’ learning growth 

in EL. About 80% of teachers indicated that their School Leaders generally try 

to encourage them to participate and contribute to school matters, and make 

decision within their job scope. About half of the teachers however indicated that 

their SLs do maintain control at the top, and expect staff to keep them informed of 

matters involving the school. This perhaps highlights the fact that teachers do 

observed hierarchical relationships with their SLs. The teachers however generally 

preferred to be consulted 
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when it came to making decisions in areas that matter to them (which includes teaching 

and learning, or even issues concerning school matters. 

Distributed Leadership: Leadership Development 

The teachers generally agreed that their SLs do place emphasis for development and 

looked for opportunities to develop staff along the three leadership progression tracks 

provided by MOE. It is also important for the teachers to perceive equity in leadership 

development. About 50% of teachers however indicated they would appreciate if their 

SLs could give more personal attention (e.g., mentoring and sharing rationale) and 

share the intent of leadership development. 

Distributed Leadership: Collective Engagement 

This variable is a significant but negative predictor of Primary 5 students’ learning growth 

in EL. While many SLs did try to encourage staff to engage collectively through 

enactment of structures for staff to work together to achieve organization goals, about 20% 

of the teachers indicated that they would like to see clearer structures and purposes. 

These would include: 

a) Creating more opportunities for sharing,

b) Helping teams identify ways to work more effectively in achieving organization

goals,

c) Exercising care in the selection staff who could work togther to form working

teams, and

d) Allowing greater involvment of teachers in school-wide decisions.

These may require SLs to monitor progress of teams more closely. 

Teacher Leadership: Building Collegial & Collaborative Relations 

The teachers generally agreed that their SLs do encourage staff to be collegial, and be 

engaged in collaborative work relations through the emphasis of mutual respect, and 

respecting the views of others. This is particularly important when staff tried to work 

closely towards the achievement of common goals. However, SLs could do more by 

promoting a culture of understanding. This would require an appreciation of working in 

teams (similar to that of a sports team) rather than insisting on ‘political democracy’ or 

authoritative control.  
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Collective Learning - Sharing Knowledge 
 
This variable is a significant but negative predictor of Primary 5 students’ learning growth 

in EL. While teachers were generally willing to share their knowledge with others and 

see this as advantageous to their own development, some teachers (about 20% of 

teachers) felt that these opportunities for sharing are still not adequate. In fact, some 

teachers have indicated that they have to be proactive in sharing their knowledge with 

others in the school. About 15% of the teachers also indicated that meeting on sharing 

might not be useful for them. Perhaps a more customised sharing may be required. This 

would mean seeking understanding of the teachers’ needs and competency levels.  

 
Collective Learning - Interrogating Knowledge 
 
Most teachers indicated that they would readily accept comments from others on their 

teaching practices. They might also try some of the suggested approaches to improve 

their teaching. However, about 40% of the teachers indicated that they may be hesitant 

to ask for feedback on their teaching nor would they provide comments on others’ 

teaching practices. At first glance, this may seem like a contradiction to the earlier 

discusses on sharing and working collaboratively. While sharing knowledge on practices 

to others is generally fine with teachers, they may not be comfortable to providing 

critique to others. This is possibly because of the need to maintain harmony with others. 

 
Teacher Outcomes: Pedagogical Competency 
 
About 65% of the teachers indicated that they are competent in using pedagogical 

approaches to adapt to their students learning needs. However, about 20% of teachers 

indicated that they might not have the necessary pedagogical skills to teach effectively.  

The findings seem to suggest that it is important to strengthen the breadth and depth of 

teachers’ pedagogical competencies in the teaching of Primary 5 English. These would 

include moving from: 

a) Developing ‘Knowledge’ to ‘Skills’, 

b) ‘Using’ to ‘Specializing’ what they know, 

c) Focusing on ‘Curriculum’ to ‘Student-Centric Learning’, and 

d) ‘Broad’ to ‘Customized’ learning approaches. 

 
Teacher Outcomes - Assessment Competency 
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This variable is a significant but negative predictor of Primary 5 students’ learning growth 

in EL. while about 55% of teachers felt that they have the ability to differentiate student 

learning and development through their assessments, many (i.e., about 60%) found it 

challenging to develop good assessment questions. This is because they still discover 

errors in the questions. The findings indicated that teachers are strong proponents for 

improving their understanding of assessment and interpreting assessment results, as 

they are necessary in helping to better determine and understand student learning.    

 
Teacher Engagement - Teacher Engagement 
 
The findings indicated that most of the teachers are willing to make contribution to the 

schools, regardless they are within the classroom or beyond. The findings also seem to 

suggest that teachers (i.e., about 40%)  would benefit more if they could be involved in 

decision making of Teaching & Learning practices in the school. Interestingly, some of 

these teachers were hesitant in taking on more responsibilities. However, these 

responisibilities might be those of outside classroom, and Teaching & Learning. It is thus 

not surprising to note that about 50% of the teachers have indicated some reservations 

in expressing their views on school improvement or on school (macro) matters.   

 
(ii) Predictors at the Student Level (Level 1) 
 
The student level predictors for students’ English Language learning growth are as 
follows: 
 
English Tuition 
 
The variable was a dummy variable (i.e., those who have EL tuition versus those who do 

not) used as a Student Level (Level 1) predictor. Unlike students learning growth in 

Mathematics, private tuition is a positive predictive of the Primary 5 students’ learning 

growth in EL.   

 
Student Emotional Engagement 
 
The findings suggested that majority of the Primary 5 students were emotionally 

engaged in learning in the classroom. The students indicated that they were interested 

in class and looked forward to class. It could because students felt excited when 

learning new things and to participate in the class activities. These findings suggested 

that teachers need to continue to look for ways to make learning interesting. Some of 
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these “improved” approaches may include those suggested under “Teacher Outcomes: 

Pedagogical Competency” as discussed earlier.    

(C) Students Engagement (i.e., Cognitive, Emotional and Behavioral) and Student 
Motivation in Mathematics and English Language

In addition to investigation on how leadership practices may affect student learning is 

Mathematics and English Language, it was also of interest to this study to investigate 

possible relationships between leadership practices and student outcomes (i.e., non-

academically related outcomes such as student cognitive, emotional and behavioral 

engagement). In view of the page limit stipulation, summaries of the findings for the 

above analyses are presented in Appendices A-3a to A-3h. The student engagement 

components (i.e., cognitive, emotional and behavioral) and student motivation were each 

used as outcome variables for Mathematics and English Language. The student level 

(i.e., level 1) factors included gender, tuition in Mathematics and/or English, student 

motivation (only for HLM analyses on student engagement), student engagement (only 

for HLM analyses on student motivation), and psychological capital. The school level 

(level 2) factors included teachers’ perceptions of school leadership practices, and 

teacher and organizational capacities (i.e., teaching & learning competencies, teacher 

engagement and teacher satisfaction).  

CONCLUSION 

The value and significance of this study is best presented in the following ways: Firstly, it 

is strategically important for Singapore to have a substantial research program in 

Leadership and School Organization (LSO). Internationally, studies in LSO have been 

gathering momentum in many countries including the United States, United Kingdom 

and Hong Kong. Within Singapore, this study has contributed to our realization of the 

importance of leadership and the development of effective leadership in a knowledge-

based economy reliant on highly qualified human capital. This is because leadership 

practices at all levels in schools have a direct or indirect impact on student learning. 

Secondly, the significance of achieving improved student learning outcomes is readily 

apparent if Singapore is to remain competitive in the future global economy. There is a 

need for a strong agenda of school reform, based on current strengths, aimed at the 
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adoption of what is termed 21st century pedagogy, learning and assessment. 

Leadership at different levels within schools can make an important contribution to the 

successful implementation of such reforms (Hallinger & Heck 1996; Robinson, Lloyd & 

Rowe 2008). The findings from this study have provided useful insights to the type and 

extent of leadership practices that may influence students’ (in our case, Primary 5 

students) learning growth in Mathematics and English Language. Here are the summary 

on the findings for the impact of leadership practices on students’ learning outcomes:  

(a) General findings and implications for school leadership, in relation to

Primary 5 students’ learning growth in Mathematics. One of the key levers

that could potentially improve students’ learning outcomes is dispersed

leadership practices in school. While teachers observe and maintain

hierarchical relationships with their SLs, they would like to see greater

involvement in participation of leadership decisions. This is especially so,

when the leadership decisions affect their scope of work. This involvement

may include a more collaborative staff learning culture in the development of

teacher leaders. This would in turn lead to greater teacher ownership of

school/student outcomes, and motivating students both extrinsically and

intrinsically.

(b) General findings and implications for school leadership, in relation to

Primary 5 students’ learning growth in English Language. While teachers

are clear about the MOE policies, they would like to have more autonomy in

interpreting and implementing policies in the classroom especially when it

involves their teaching and learning practices. The teachers however,

acknowledged the key role of the SLs in making the final decisions. It is

interesting to note that while the teachers possess values that are consistent

with many Asian societies (i.e., observing hierarchical work relationships,

promoting harmony in work teams, and being more long-term oriented), there

are evidences to believe that these values may be changing. Teachers

indicated their needs to pursue personal interests and greater freedom in

expressing their views. At the same time, they indicated the need to exercise

pragmatism in view of the many competing demands (e.g., focusing on long-
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term and/or short-term outcomes). Similar to the findings for Mathematics, a 

more dispersed form of leadership is needed to impact student learning 

outcomes. In this way, teachers can explore ways to engage their students in 

learning.     

Thirdly, the findings from this study provide useful insights to three main stakeholders - 

MOE, NIE, and school educators/practitioners. The MOE as policy makers and resource 

providers now have some evidence-based knowledge of current school leadership 

practices (i.e., values, skills and knowledge) across schools, and how they can impact 

student learning outcomes. This would inform future policy directions and decisions. 

More importantly, SLs and teachers would have a better understanding on how 

leadership practices can ‘translated’ into classroom teaching and learning practices. 

From an academic perspective, the findings from this study were based on sound 

measurement (i.e., use of Rasch calibrations and test equating techniques – see Wright 

1992, 1993a & 1993b) and research design approaches (i.e., hierarchical data analysis). 

This study can potentially catalyze and focus the leadership and policy academic 

community at NIE around the core area of school leadership research and its 

connectivity to pedagogy, learning and assessment.  

Finally, this study has provided the basis for the advancement of Theory, Research and 

Practice. A further perspective on the significance and value of the project is its capacity 

to forge connectivity between research (and publications), policy, practice and theory 

(building and testing). School leadership is generally acknowledged as having a 

relatively weak theoretical and empirical knowledge base (Firestone & Riehl, 2005). The 

Singapore research agenda employed in this study is strongly congruent with that of 

leading overseas scholars in the field. Furthermore, the field of LSO is in need of more 

contextually based studies that take socio-cultural-politico considerations into account 

(Day & Leithwood, 2007; Firestone & Riehl, 2005). 
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