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Education Reform Context

• Educational policy demands

– Learning outcomes such as 21st century competencies, values 
education (while maintaining academic rigor)

– Innovations in curriculum, pedagogy, assessment

• School capacity needs to match policy demands

– Beyond infrastructure / physical capacity

– Teacher capacity

– Leader capacity

• Teacher capacity
– Curriculum, pedagogy and assessment

• Leader capacity
– Instructional leadership

– Distributed leadership

– Teacher leadership
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Practice

Education Reform Context

Senior Leaders
(P/VP)

Middle Leaders
(SH, YH, HOD)

Teacher LeadersFormal

(STs, LTs)                      

.

Informal

(PLC Team Leader, 

Subject Coords, 

Level Coords)

PLCs

Teaching Practices

Student Learning



Theoretical Frame

• Leadership – a school level predictor to school outcomes

– 2nd after teaching (e.g., Leithwood et al., 2006), and is an all 
encompassing effect

• Instructional leadership – ‘every green’ effect on student 
learning

– Instructional leadership as practices directly or indirectly affecting 
teaching and learning (e.g., Hallinger & Heck, 1996a, b)

• Distributed leadership – growing recognition

– Instructional leadership practices are distributed across the school 
(Letihwood et al., 2006)

– Coping with the rising complexities in society including education 
(Hartley, 2007, 2009)

– Needs more empirical work to unpack construct and determine 
causations.



Theoretical Frame

• Distributed Instructional Leadership – interesting and ‘valid’ 
concept but may lack substantive essence

– Growing recognition to instructional leadership practices being 
distributed across the school organization (Halverson & Clifford, 
2013; Lee, Hallinger & Walker, 2012).

– Patterns of distribution (Letihwood et al., 2006)

• Teacher leadership – the next cutting edge in school 
effectiveness and school improvement (at least in the 
Singapore context)

– A product of distributed leadership (Harris, 2003; Muijs & Harris, 
2006; Hairon & Goh, 2015)

– Instructional leadership brought as close as possible to teachers, 
and their classroom teaching practices (Robinson, 2007).
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Research Evidences

Study 1



Study 1: PLCs Impact on Student Learning Growth

Sample: 9 primary school | 3 Experiment 6 Control | 1389 50 Primary 5 Students

T1 T2 T3 T4

EXP O1 X O2 X O3 X O4

CON O1 O2 O3 O4

CON d (T4-T1)

Rate of growth of 

EXP P5 students 

statistically higher 

than CON P5 

students (p < .05), 

small effect size 

(0.124)

Quasi-Exp

EXP (T4-T1)



Study 1: PLCs Impact on Student Learning Growth

PLC
Teaching 
Practice

Student 
Outcomes

Organizational 
Support

1. PLCs impact on student 
learning is indirect through 
teaching practice – a pragmatic 
need

2. Collective learning
enhancing PLC 
effectiveness

4. Assessment data insights to individual 
students’ learning determine 
effectiveness of instructional practice 
and refine individual teachers’ 
instructional practice enhancing PLC 
effectiveness

3. Collective learning translating to 
collective teaching approaches, but 
individualised in teaching practice
enhancing PLC effectiveness.

5. Teacher leadership
enhancing PLC 
effectiveness

6. Organisational support strengthening the 
capacity of PLC practices impacting on teacher 
teaching practices enhancing PLC effectiveness

Sample: 11 primary school | 22 FGDs | 11 SLs, 11 Math HODs, 50 Primary 5 Math Teachers

FGDs



Findings RQ2

RQ2.1 PLCs impact on student learning outcomes was indirect 
through its direct impact on teaching practice – a pragmatic need.

• PLC as a system-wide prerogative –

– Participants perceived the pragmatic benefit of making structured PLC 
time.

– Participants perceived structured PLC time as having pragmatic value in 
the midst of busy schedules.

– Participants perceived time spent in PLCs conversations to impact on 
classroom teaching.

– This importance is corroborated with Wright Map analysis indicating that 
teachers found it easier to give importance and value to PLC in their 
profession, but found it harder to prioritize PLCs.

– Also, teachers in the experimental schools rated higher in perception of 
PLC impact on classroom teaching than control schools.
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Findings RQ2

RQ2.2 Shared or collective learning played a significant role in 
enhancing the effectiveness of PLCs.

• Key features that enhance collective learning in PLCs for knowledge 
generation are:

– Verbal talk or conversations.

– Sharing of knowledge.

– Questioning to generate thinking.

– Focused or directed learning (e.g., focus pedagogy).

– In-depth or rich learning.

• Wright Map analysis indicated that teachers found it harder to 
interrogate/test knowledge than reflect knowledge, and harder to reflect than 
share knowledge (p. 54).
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Findings RQ2

RQ2.3 Collective learning that is integrally connected and translated 
to collective teaching approach, but individualised in teaching 
practice, played a significant role in enhancing the effectiveness of 
PLCs.

• Two key caveats that enhance the transfer of learning from PLCs to classroom 
practice are: 

– Collective learning leading to collective teaching approaches.

– Collective teaching approaches leading to modified/refine individualized 
teaching practices.

• Reasons:

– Every class of students is unique.

– Every teacher is unique.

– Individualizing collective teaching approaches would enhance the 
translation of learning in PLC to individual teaching practices.



Findings RQ2

RQ2.4 Assessment data that gives insights into individual students’ 
learning needs to determine effectiveness of instructional practice 
and refine individual teachers’ instructional practice played a 
significant role in enhancing the effectiveness of PLCs.

• Assessment is the connection between teaching practice and student 
learning. 

• The effectiveness of teaching is only determined by the outcomes of student 
learning.

• Effectiveness of assessment depends on:

– Information to assess teaching effectiveness.

– Information to know how students’ conceptually think – rightly or 
wrongly.

– Information to modify teaching practices.

– Information on growth of students’ ability.



Findings RQ2

RQ2.5 Teacher leadership played a significant role in enhancing the 
effectiveness of PLCs in regard to influence on (a) building collegial 
and collaborative relations, (b) promoting teacher learning and 
development, and (c) enabling change in teachers’ teaching practices.

• Teacher leadership played a central role in the quality of PLC practices and 
processes.

– Teacher leadership influence is contingent on multiple sources.

• Positional, intentional, experience, shared influence

– Teacher leadership influence is to build collegial and collaborative 
relations.

– Teacher leadership influence is to promote teacher learning and 
development.

– Teacher leadership influence is to enable change in teachers’ teaching 
practices.



Findings RQ2

RQ2.6 Organisational support that strengthened the capacity of PLC 
practices impacting on teacher teaching practices played a significant 
role in enhancing the effectiveness of PLCs.

• Leadership played a central role in the quality of PLC practices and processes.

– Setting direction.

• Direction, strategic-ness, presence-closeness, 

– Understanding teachers’ work.

• Understanding the needs of teachers in PLC contexts.

– Reorganizing teachers’ work.

• Strategic deployment of competent teachers – knowledge & presence.

– Reorganizing students’ learning framework.

• Students’ grouping, downsizing class size.

• Individualizing learning.



Findings RQ2

RQ2.6 Organisational support that strengthened the capacity of PLC 
practices impacting on teacher teaching practices played a significant 
role in enhancing the effectiveness of PLCs.

• Leadership played a central role in the quality of PLC practices and processes.

– Drawing upon collegial and collaborative culture.

• Capitalizing or enhancing existing collaborating staff culture.

– Providing resources.

• Distributed leadership in PLC implementation through SSD and STs.

– Monitoring progress.

• Constant flow of information.

• Prompt supply of resources.

• Prompt remediation actions,

• Social facilitation.



Study 1: PLCs Impact on Student Learning Growth

Sample: 7 primary school | 35 Math PLCs | 1108 primary 5 students
HLM
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Study 1: PLCs Impact on Student Learning Growth



Study 1: PLCs Impact on Student Learning Growth
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Key Concepts
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Research Evidences

Study 2



Study 1: PLCs Impact on Student Learning Growth

Sample: 28 primary school | 58 SLs | 93 Math Teachers | 1778 primary 5 students
HLM
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Study 2: Predictors of Student Learning Growth



Study 2: Predictors of Student Learning Growth

Distributed Leadership
- Bounded Empowerment (More empowering) - 2.170 *

- Developing Leadership 4.041 ***

- Collective Engagement (More synergistic collaborations) - 2.650 *

Teacher Leadership
- Promote Professional Learning (Value it but not practice it) - 2.738 *

- Change in Classroom Teaching Practices 3.214 **

Collective Learning
- Reflecting Knowledge (Greater initiative to share practices) - 2.777 *

- Applying Knowledge 2.544 *

- Innovating Knowledge (Greater risk-taking and trust) - 2.319 *

Teaching Competencies
- Curriculum Content Knowledge 2.192 *

- Pedagogical Knowledge 2.582 *



Distributed Leadership: Empowerment



HLM  Analysis

Explaining Negative Predictors 

Empowerment
The Wright Map analysis shows that although 85% of 

teachers perceived their school leaders do encourage staff 

to contribute actively in decisions on school matters, 56% of 

teachers perceived that school leaders do want control in all 

school matters. Essentially, although teachers perceived 

they are encouraged to contribute in decisions on school 

matters, about half of teachers perceived that school 

leaders want to full control over decisions on school 

matters.



Distributed Leadership: Collective Engagement



HLM  Analysis

Explaining Negative Predictors 

Collective Engagement
The Wright Map analysis shows that 55% of teachers 

perceived that their school leaders were not able to enable 

staff to synergize their collective collaborations. This is 

counterproductive to teachers’ efforts at sharing resources 

to improve teaching and learning.



Teacher Leadership: Promote Teacher Learning & Development



HLM  Analysis

Explaining Negative Predictors 

Learning and Development
Although the Wright Map analysis shows that about 74% of 

teachers indicated teacher leaders as providing learning 

opportunities, and promote positive attitude towards 

learning amongst staff, about 42% of teachers indicated 

that their teacher leaders do not prioritize staff’s PD needs. 

Furthermore, about 28% of teachers indicated that teacher 

leaders do create opportunities to discuss with them ways 

of improving teaching but do not agree that they lead by 

example. The significant negative direction of this predictor 

variable could mean that teacher leader did not meet 

teachers’ PD needs and this affects teaching and learning 

in a negative way.



Collective Learning: Reflecting Knowledge



HLM  Analysis

Explaining Negative Predictors 

Reflecting Knowledge
The Wright Map analysis shows that although about 77% of 

teachers perceived that they participate in reflecting on their 

teaching practices with others, about 50% of them prefer to 

do reflections on their own rather than with others, and 

were guarded to comment on teaching practices of others. 

While the former indicates that teachers may not find 

collective reflection to be beneficial to their teaching 

practices in relation to the time spent on it, the latter may 

suggest real improvements in teaching practices resulting 

from collective reflection are hampered due to the 

unwillingness to question teaching strategies used by 

colleagues.



Collective Learning: Innovating Knowledge



HLM  Analysis

Explaining Negative Predictors 

Innovating Knowledge
The Wright Map analysis shows that although about 85% of 

teachers indicated they see the potential in sharing 

teaching practices to generate new ideas on teaching, only 

about 57% actually try to generate new ideas on teaching 

practices, and about 53% not being able to generate new 

ideas on teaching strategies in order to minimize risk 

especially in the presence of others. This finding further 

strengthens the early finding that teachers’ application of 

teaching strategies that have been shared by others in 

ways that are suitable to meet their own students’ learning 

needs is crucial in affecting successful teaching practices 

that impact student learning.



DL
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TL
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Growth
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Knowledge

0.71***

(0.10)

0.61***

(0.10)

0.16

(0.11)

0.29**

(0.11)

0.42*

(0.18)

- 0.40

(0.34)

0.27

(0.25)

0.33*

(0.14)

0.60***

(0.09)

Goodness-of-Fit Statistics

(No. of students = 1679, schools = 28)

Chi-Square / df / p-value 90.636 / 15 / .000

CFI/ TLI 1.000 / 1.023

RMSEA .000

SRMR .043

Multi-Level Path Analysis



Multi-Level Path Analysis



• Chi-Square

➢ p-value > 0.05 indicative of good model fit (Barrett, 2007), p-value < 0.05 indicates significant discrepancy between sample 

and data

➢ Chi-Square is sensitive to sample size so it is nearly always significant when large samples are used (Bentler & Bonnet, 

1980; Jöreskog & Sörbom, 1993)

➢ Chi-Square statistic lacks power and thus may not discriminate between good fitting models and poor fitting models when 

sample size is small (Kenny & McCoach, 2003)

➢ To mitigate the impact of sample size, Wheaton et al.’s (1997) suggested using χ2/df . But there is no consensus on an 

acceptable ratio for this statistic, recommendations range from < 0.2 (Tabachnick & Fidell, 2007) to < 0.5 (Wheaton et al., 

1997)

➢ Due to the severe limitations in its use, Chi-Square statistic is generally reported as information

• CFI (Comparative Fit Index)

➢ CFI ≥ 0.95 indicative of good fit (Hu & Bentler, 1999)

• TLI (Tucker-Lewis Index)

➢ Also known as Non-Normed Fit Index (NNFI)

➢ TLI ≥ 0.95 indicative of good fit (Hu & Bentler, 1999)

• RMSEA (Root Mean Square Error of Approximation)

➢ RMSEA < 0.06 indicative of good fit (Hu & Bentler, 1999)

➢ RMSEA < 0.07 indicative of good fit (Steiger, 2007)

• SRMR (Standardised Root Mean Square Residual)

➢ SRMR < 0.05 indicative of good fit (Hu & Bentler, 1999)

➢ SRMR < 0.08 indicative of good fit (Byrne, 1998; Diamantopoulos & Siguaw, 2000)

Multi-Level Path Analysis



Research Evidences

Study 3



Study 3: PLCs Impact on Student Learning Growth

Sample: 5 primary school | 25 Qualitative FGDs comprising SLs, MLs, TLs and Ts
FGD
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FGD
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Key Summaries

1. Empowerment by school leaders is key.

2. School leaders’ indirect instructional leadership is key.

3. Development of both formal and informal teacher leaders 
is key.

4. Teacher leaders’ direct impact on classroom practices is 
key.

5. Teacher leaders’ tight link between collective learning and 
teaching practices is key.

6. School support for teacher leaders is key.

7. System support for teacher leaders is key.

8. Synergizing the distribution of instructional leadership 
practices is key.
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