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Exploring whole school versus subject department improvement in
Hong Kong secondary schools

James Ko, Philip Hallinger* and Allan Walker
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(Received 5 March 2013; final version received 12 November 2013)

Research on school improvement tends to assume that school improvement is a school-
wide process. Nonetheless, some researchers have also proposed that secondary
schools are comprised of subcultures centered on subject area departments. It has
further been suggested that variations in the sociocultural organization of subject
departments could produce differential results in the learning outcomes of students.
To date, however, few empirical studies have examined the leverage offered by this
perspective. The current study addresses this gap in the literature by analyzing changes
in the learning outcomes of subject departments over a 3-year period as compared with
patterns of whole school improvement in 47 Hong Kong secondary schools. The
results support the proposition that theory, research, and practice on secondary schools
will benefit from viewing their improvement from a perspective that takes into account
the diversity of department-level conditions and learning outcomes.

Keywords: school improvement; education reform; secondary schools; Hong Kong;
change; subject departments

Introduction

Educators have become increasingly convinced that the characteristics of schools are impor-
tant determinants of academic achievement. Since 1978, an extraordinary number and variety
of programs have concentrated on a school effects interpretation of the relationship between
student achievement and family background. Such programs represent a major education
reform and derive from the fairly rapid educator acceptance of the research of Brookover and
Lezotte (1979), Edmonds (1979), and Rutter, Maughan, Mortimore, and Ouston (1979) and a
number of others who have studied the characteristics of effective and ineffective schools.
(Edmonds, 1982, p. 4)

This quotation from Ron Edmonds in 1982 heralded the “modern era of school improve-
ment”. This era has been characterized by several common features:

(1) a belief in the efficacy of planned organizational change (Cuban, 2013; Firestone &
Corbett, 1988; Fullan, 2007; Hall & Hord, 2002; Potter, Reynolds, & Chapman,
2002; Reynolds, 2010; Stringfield, Reynolds, & Schaffer, 2008a, 2008b);

(2) school improvement policy and practice informed by empirical research (Creemers
& Kyriakides, 2008; Creemers & Scheerens, 1994; Edmonds, 1979, 1982; Hall,
2013; Hattie, 2009; Hawley & Rosenholtz, 1984; Murphy, 2013; Purkey & Smith,
1983; Reynolds, 2010; Rosenholtz, 1985; Stringfield, Reynolds, & Schaffer, 2012);
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(3) a research-informed conviction that schools have the capacity to ensure that all
children are educated to common standard (Edmonds, 1979; Hattie, 2009; Hawley
& Rosenholtz, 1984; Murphy, 2013; Potter et al., 2002; Reynolds, 2010; Schaffer,
Reynolds, & Stringfield, 2012; Stoll & Fink, 1996); and

(4) focus on the whole school as the unit of analysis and target for change (Edmonds,
1982; Hallinger & Heck, 2011; Hawley & Rosenholtz, 1984; Huberman & Miles,
1984; Louis & Miles, 1990; Murphy, 2013; Slavin & Madden, 2006; Stoll &
Fink, 1996).

These features are reflected in school improvement policies and practices as diverse as
quality assurance, accountability frameworks, school development planning, data-based
decision-making, standards-based curricula, and teacher evaluation. Indeed, it is no
exaggeration to assert that these beliefs have, during the ensuing decades, become
embedded in the modal approaches to school improvement employed by school systems
throughout much of the world (Bryk, Sebring, & Allensworth, 2010; Creemers &
Kyriakides, 2008; Mulford & Silins, 2003, 2009; Murphy, 2013; Reynolds, Stringfield,
& Schaffer, 2006; Reynolds, Teddlie, Hopkins, & Stringfield, 2000; Stoll & Fink, 1996).

At the same time, however, a significant offshoot of this main vein of school
improvement research has grown in a somewhat different direction. During the late
1980s and continuing to the present, researchers began to conceptualize and examine
the role of subcultures associated with subject departments in secondary schools (e.g.,
Creemers & Kyriakides, 2008; McLaughlin & Talbert, 2001, 2006; Reynolds, 2010;
Rosenholtz, 1989; Sammons, Thomas, & Mortimore, 1997; Schaffer et al., 2012;
Scheerens, 1990; Scheerens & Creemers, 1989; Siskin, 1991, 1997; Stringfield et al.,
2008a, 2008b). This line of inquiry has emphasized not only overall improvement of
school as a whole, but also variability of department-level cultures and performance in
secondary schools. Ainley (1994) captured the assumptions underlying this perspective on
secondary school improvement:

The nature of secondary schools raised additional issues because of their greater organiza-
tional complexity and because the outcomes of learning may involve a much wider range of
areas of learning … in terms of research it is important to incorporate the department as a
central component of high school organization. (pp. 14–15)

This line of research has yielded a strong conceptual and practical argument for
adopting a more refined perspective on secondary school improvement. Yet, we observe
that relatively few studies have actually analyzed secondary school improvement in terms of
the variation in outcomes produced by subject departments in secondary schools (e.g., see
also Sammons et al., 1997; Stringfield et al., 2008a). The current study addresses this issue
by comparing patterns of school-wide improvement in a sample of secondary schools with
improvement in their composite subject departments. The research aims to determine
whether identifiable patterns can be established in the improvement of departments over
time, and how these patterns compare to patterns of improvement in overall school
performance. The study addresses the following research question: What is the relationship
between change in whole school and subject department performance over time?

We note that this study of performance outcomes does not include an examination of
“school inputs” or “explanatory factors” as is often the case in school improvement studies
(e.g., Hallinger & Heck, 2011; Ko, Hallinger, & Walker, 2012; Mulford & Silins, 2009;
Sammons et al., 1997; Sleegers, Geijsel, & Van den Berg, 2002). Instead, this research is
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framed to offer insight into the relationship between patterns of change in subject depart-
ments and the school as a whole. We suggest that this delimited scope does, however, have
interrelated implications for research, policy, and practice. In secondary schools, relying on
a lens that focuses exclusively on “whole school performance” could lead researchers and
practitioners to overlook important variability in both the capacity and performance of its
key structural units (Sammons et al., 1997; Stringfield et al., 2008a, 2008b). From a
practical perspective, this loss of information could prove critical to developing a clearer
understanding of a secondary school’s strengths and weaknesses. Gaining traction on this
issue could inform the design of new change strategies. The study contributes to research on
school improvement by providing a longitudinal, empirically grounded perspective on the
analysis of change in learning outcomes in secondary schools.

Theoretical perspective

The literature on school improvement has tended to examine patterns of change in the
educational processes and outcomes that characterize the school as an organizational unit
(Murphy, 2013). Strongly influenced by studies of effective schools (e.g., Edmonds, 1979,
1982; Purkey & Smith, 1983), this approach begins with the assumption that the most
powerful strategies to improve the quality of teaching and learning in schools are located
in interventions that focus on the school as the key organizational unit (Crandall, Eiseman,
& Louis, 1986; Creemers & Kyriakides, 2008; Firestone & Corbett, 1988; Geijsel,
Sleegers, & Van den Berg, 1999; Geijsel, Sleegers, Van den Berg, & Kelchtermans,
2001; Hall, 2013; Hallinger & Heck, 2010; Jackson, 2000; Ko et al., 2012; Mulford &
Silins, 2003, 2009; Murphy, 2013; Reynolds, 2010; Scheerens, 1990; Scheerens &
Creemers, 1989; Stoll & Fink, 1996; Stringfield et al., 2008a, 2008b; Thoonen,
Sleegers, Oort, & Peetsma, 2012). Also implicit in this perspective is the view that the
modal practices which are embedded in and reflected by school’s culture represent a key
mediator of improvement efforts (e.g., Barth, 1990; Fullan, 2001, 2007; Hallinger &
Heck, 2011; Hargreaves, 1995; Hargreaves & Fullan, 1998; Potter et al., 2002; Reynolds,
2010; Saphier & King, 1985; Sarason, 1982; Sleegers et al., 2002; Thoonen et al., 2012).
Yet, as suggested above, scholars have also noted the importance of subcultures that exist
within the larger culture of a given school (Louis & Miles, 1990; McLaughlin, & Talbert,
2001, 2006; Rosenholtz, 1989; Sammons et al., 1997; Schaffer et al., 2012; Siskin, 1991,
1997; Stringfield et al., 2008a).

With these conceptual perspectives in mind, we observe that approaching the improve-
ment of learning for students has a long foundation in policy, research, and practice
(Firestone & Corbett, 1988; Hattie, 2009; Hawley & Rosenholtz, 1984). These beliefs
found their fullest expression during the 1990s in the design of a wide range of “whole
school improvement programs”. Unlike incremental school improvement planning
approaches, these whole school improvement programs began with the idea of redesign-
ing the school around a coherent set of mutually reinforcing beliefs and practices (Levin,
1987). Examples of these whole school improvement programs included High Reliability
Schools (Stringfield et al., 2008a, 2008b), Success for All (Slavin & Madden, 2006), and
Accelerated Schools (Lee, Levin, & Soler, 2005; Levin, 1987).

Concurrent with the evolution of these school improvement efforts that target the
whole school, however, an alternate literature emerged that focused not on the common-
ality of the whole but on the uniqueness or variability of its sub-units. This literature can
be traced back to Susan Rosenholtz’s (1989) seminal paper analyzing the “subcultures”
that can be identified in different subject departments located in the same secondary
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school. Thus, staff in different departments could demonstrate quite different attitudes
towards the workplace, innovation, and change (Rosenholtz, 1989). Rosenholtz and others
proposed that in secondary schools the subculture of subject departments could represent a
more influential “context” for teachers than the culture of the school as a whole (e.g.,
Louis & Miles, 1990; Siskin, 1991).

Subsequent efforts have sought to extend this perspective of building secondary
school improvement upon departmental change both in the UK (e.g., Hargreaves &
Hopkins, 1994; Hargreaves & MacMillan, 1995; Harris, 1998; Harris, Jamieson, &
Russ, 1995; Reynolds, 2010; Schaffer et al., 2012; Stringfield et al., 2008a, 2008b) and
the USA (e.g., McLaughlin & Talbert, 2001, 2006; Siskin, 1991, 1997). Research con-
ducted within this theoretical perspective has sought to analyze the relationship between
secondary school department cultures, teacher workplace behavior, and the impact on
school-wide improvement.

For example, Sammons and colleagues (1997) found that English Subject Department
Heads’ perceptions of staff knowledge of subject content and the General Certificate of
Secondary Education (GCSE) syllabus, experience in teaching the subject, and qualifica-
tions were significantly correlated with their effectiveness in promoting overall GCSE
performance and English performance. They also observed that high levels of teacher
absenteeism and turnover, especially in inner-city schools, have knock-on effects on
teaching quality and departmental effectiveness. Academically effective secondary
schools appeared to benefit from greater coherence between school and departmental
cultures. The researchers observed that in these schools the school culture and depart-
mental subcultures appeared to be mutually reinforcing and related to GCSE results.

Reynolds and colleagues applied the concept of “high reliability schooling” (HRS) to
the analysis of school improvement processes in secondary schools (Stringfield et al.,
2008a, 2008b, 2012). In this context, high reliability schooling refers to strategic efforts
aimed at developing and increasing the level of consistency in key education processes as
well as the performance outcomes of schools (see Potter et al., 2002; Reynolds, 2010;
Schaffer et al., 2012). This program of conceptual and empirical research represents a
particularly relevant body of work for scholars and practitioners engaged in understanding
the challenges of improving performance in secondary schools (Reynolds, Hopkins,
Potter, & Chapman, n.d.; Schaffer et al., 2012; Stringfield et al., 2008a, 2008b). In the
course of implementing the “high reliability project” strategies with schools, Reynolds
and colleagues (2006) noted, for example:

[Providing a knowledge base on departmental effectiveness] proved to be particularly power-
ful, since the department was comprised of people teaching the same subject and therefore
had teachers with something in common, and since the department’s performance was
directly shown in public performance indicator materials that all schools possessed on
performance on different subjects. The department was also a manageable entity that was,
in practice, an alterable as well as a ‘proximal’ variable. (p. 64)

Findings from the HRS research support the efficacy of the following strategic
elements for improving teaching and learning in secondary schools:

● clarity of mission: a small number of clear, agreed, and inflexible goals, with
ambitious targets for pupils’ academic achievement at their heart;

● careful monitoring of key systems to avoid cascading error;
● data richness, with good benchmarking and openness about performance data;

4 J. Ko et al.
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● standard operating procedures (SOPs), including an agreed model of teaching and
consistent implementation of agreed actions in teaching, managing learning beha-
viour, attendance, etc.;

● focus on pupils at risk of failure;
● pro-active, extensive recruitment and targeted training, including the delivery of the

agreed teaching methods;
● rigorous performance evaluation to ascertain the rapid, early, and continuous

impact of initiatives;
● maintenance of equipment in the highest working order. (Reynolds et al., n.d., p. 6;

see also Potter et al., 2002)

Thus, 25 years after Rosenholtz’s initial foray into reconceptualizing secondary school
improvement, this evolving literature offers empirical support for her proposition that the
subject department represents a key focal unit in secondary school improvement (e.g.,
Harris, 1998; McLaughlin & Talbert, 2006; Sammons et al., 1997; Schaffer et al., 2012;
Stringfield et al., 2008a, 2008b). These theoretical perspectives guided the framing of our
study of secondary school improvement in Hong Kong. For example, the study incorpo-
rated contextual conditions as a set of moderating variables within a longitudinal research
design capable of capturing change in department and overall school performance over
time (Hallinger & Heck, 2011). From a practical perspective, longitudinal data are needed
if we are to gain a better understanding of the patterns of change that occur both within
and across schools during the “journey of school improvement” (Hallinger & Heck, 2011;
Jackson, 2000; Mulford & Silins, 2009). The paucity of longitudinal data with which to
conduct research on improvement across large numbers of schools has, however, until
recently stalled progress in identifying and understanding patterns of change in the
improvement of schools.

Method

In order to explore secondary school improvement from the dual perspectives of the
whole school and subject departments, the current study analyzed student achievement
data collected from 47 Hong Kong secondary schools over a 3-year period of time. The
diverse set of student achievement data organized by subject departments offered an
unusual opportunity to gain insight into patterns of change across departments within
these secondary schools. We would also note that our review of the literature found no
studies of secondary school improvement from this perspective. Thus, this empirical
investigation in Hong Kong offered a unique opportunity to explore these issues outside
of the Anglo-American mainstream of school improvement research.

School sample

Forty-seven principals offered access to their school achievement data after invitations to
participate in this study were sent to principals of Hong Kong’s 498 secondary schools in
2009. The background of the participating schools indicated that they were spread over
diverse geographic areas and governed by a broad range of school sponsoring bodies.1

Although we acknowledge the limitations of this convenience sample, the schools were
roughly representative of Hong Kong secondary schools with respect to socioeconomic
status, geography, and school board membership.

School Effectiveness and School Improvement 5
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Given this sample was the first in the literature that provided value-added results in
Hong Kong, it is important to check its representativeness based on the distribution of
stanines as presented in Table 1. As shown, the distribution of the stanines of sample
schools matched closely with the expected frequency, except that there was a bias
concerning schools with Stanine 1 results. Between Core 3 stanines and Best 6 subjects
stanines, a close match with the latter was desirable because it represented a broader range
of subjects than Core 3.

Student achievement data

The data collected for this study consisted of student achievement data collected annually
from Hong Kong secondary school students. The achievement data were in the form of
value-added scores of students taken from the Hong Kong Certificate of Education
Examination (HKCEE), an annually administered standardized examination annually.2

This examination covers a wide range of key learning areas that correspond to the subjects
studied by Hong Kong’s secondary school students.

The HKCEE was taken by most Hong Kong students upon completion of their 5-year
secondary school education. The exam results, therefore, reflect value-added effects of the
5 years of secondary teaching and learning. While value-added information is often
publicly accessible information in the UK or USA, in Hong Kong this is treated as highly
confidential information due to inter-school competition for students. Thus, with the
schools’ permission, we obtained the information directly from the Hong Kong
Education Department.

Data analysis

Data extracted from the examination results included two types of metrics: value-added
results and group stanine scores. Given their uniqueness and importance to understanding
the results of the study, we describe them in detail.

Value-added results

The scores employed in our subsequent data analysis consisted of value-added stanines by
subject, rather than the actual value-added estimates. These stanines, ranging from 1 to 9,
were scaled from schools’ raw value-added estimates. Each value-added stanine corre-
sponds to one of nine intervals of a normal distribution. The intervals represent a width of
0.5 standard deviations excluding the first and the last. In general, Stanines 1 to 3 are
categorized as negative value added, Stanines 4 to 6 as no value added, and Stanines 7 to
9 as positive value added. A change in two or more stanines (i.e., representing a change of
at least one standard deviation) in any two given year period is generally considered a
“significant magnitude of change” rather than a minor fluctuation.3 Since the introduction
of the value-added stanine subject profiles, principals in Hong Kong’s secondary schools
have used this information to monitor their school-wide learning performance.

Stanine scores for individual subjects and multiple subjects

Between 2006 and 2008, value-added results were potentially available for 21 subjects in
six Key Learning Areas (KLAs) in the HKCEE.4 Although the majority of the schools in
our sample offered 16 to 19 subjects, others offered as few as 7 (see Table 2). Beyond the
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Core 3 subjects (i.e., Math, English, Chinese), students typically take between 3 and 7
elective subjects. This depends on their interests, ability, and the availability of subjects in
their schools. Given this wide range of subjects offered across schools, assessing the
schools by improvement in only a few selected subjects would offer an incomplete picture
of their performance.

In addition to value-added stanine results for individual subjects, Hong Kong’s testing
authorities also provide two composite indicators of achievement results in clusters of
subject areas. These composite metrics are referred to as “Core 3 Subjects” (Core 3
Stanine) and “Best 6 Subjects” (Best 6 Stanine). These measures were employed in this
study in order to gain insight into patterns of growth in student achievement across
different departments within schools.

The Core 3 Stanine metric provides a composite measure of student achievement in
three core subjects: Chinese Language, Mathematics, English Language. We refer to these
as “Core Subjects” because students are generally required to “pass” these subjects to
attain admission to local universities. Given that secondary schools are divided into two
streams dependent on their medium of instruction (Chinese or English), the Core 3
Stanine metric tends to create an advantage for schools whose medium of instruction
(MOI) is English.

The Best 6 Stanine represents the value-added stanine for student achievement in the
six subjects in which the school’s students performed best out of the full set of subjects in
which they were tested. Thus, as we look across schools, the Best 6 Stanine is actually
measuring growth in a different set of subjects for different schools. Despite the lack of
comparability in terms of specific subject area achievement, the indicator provides a
useful perspective on growth in those subjects in which students are doing best. The
Hong Kong Examinations and Assessment Authority (HKEAA) has reported this measure
for many years, and over time it has gained acceptance as the most widely used local
indicator of overall performance of secondary schools by educators and the public.

The Best 6 Stanine which measures growth in varied sets of subjects is considered
fairer than the Core 3 Stanine which is based on a fixed set of subjects. Nonetheless, the
Core 3 Stanine is an important indicator of school performance in highly regarded
subjects. Due to patterns of teacher assignment in Hong Kong during the secondary
education, the Best 6 Stanine is subject to greater fluctuation than the Core 3 Stanine.

Multiple cohort comparisons

As noted earlier, longitudinal data offer useful advantages when examining school
improvement. However, longitudinal data can be structured in different ways. Willms
(1992) suggested that, “growth measures are more reliable if they are based on measure-
ments taken on at least three occasions” (p. 36).

In the present study, value-added stanines were based on estimates of the final exam of
Primary 6 and the HKCEE exam separated by 3 years. We assessed school improvement
by comparing the value-added stanines of the cohort in 2006 with those of other cohorts.
For example, we employed the value-added Best 6 Stanine of a school in 2006 as an
indicator of the overall performance of the school’s cohort in 2006. Then, we also
compared it with the value-added stanines of 2007 and 2008 to assess the performance
of different cohorts. Thus, for a school with a stanine of 6 in 2006 and a stanine of 7 in
2008, this small but positive difference in stanine can be regarded as an indication of
school improvement of cohorts between 2006 and 2008. This approach contrasts with
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Hallinger and Heck’s (2011) longitudinal study of school improvement where change in
student learning outcomes was estimated for a single cohort over a 4-year period.

A limitation of stanines revolves around their tendency to fluctuate from year to year.
We therefore considered 3 years as a minimum period over which to monitor growth in
the performance of cohorts. Although this observation window of 3 years still does not
eliminate potential bias caused by annual fluctuation, it has compensating advantages
when compared with evaluating school improvement based on a single cohort.

Analytical procedures

Analysis of these achievement data began with producing a set of descriptive tables
showing year-by-year patterns of growth, stagnation or coasting, and decline. These
descriptive data were employed to gain insight into relative growth of the schools versus
their composite departments, as well as magnitude of change over time for different
departments. Subsequently, Pearson’s test was used to examine patterns of change for
Core 3 subjects. Multiple regression was used to examine how different patterns of subject
department change could account for whole school improvement over time.

Results

As stated earlier, the first objective of this study was to determine whether identifiable
patterns can be established in the improvement of subject departments over time. Here, we
were interested both in patterns of improvement, stagnation or decline, as well as the
magnitudes of changes in department performance over time. Following these analyses,
we examine how changes in subject department performance compare to improvements in
overall school performance in our sample of Hong Kong secondary schools.

Analysis of school versus department performance

To compare changes in whole school and subject department performance over time, we
began our analysis by examining patterns of change among subject departments in the 47
schools at three points in time (i.e., 2006, 2007, 2008). The results, shown in Table 2,
yielded a wide variety of patterns of change in the performance of subject departments
within individual schools over time. In order to make sense of these patterns, we can
group schools based on two characteristics:

(1) values (i.e., positive, neutral, or negative) of the value-added stanines of the
majority of subjects in a school; and

(2) frequency of change in the direction of value-added stanines over the 3 years.

When we group patterns of change according to these two criteria, a variety of
different trajectories in subject department growth emerged:

● schools that showed a trajectory with positive value-added stanines consistently in
most subjects over 3 years (i.e., Schools 3, 7, 20, 31, 33, 39, 46);

● schools that showed a trajectory with positive value-added stanines gradually in
most subjects in 2008 (i.e., Schools 1, 8, 9, 21, 25, 27, 41, 49, 50);

● schools that showed a trajectory with neutral value-added stanines consistently in
most subjects over 3 years (i.e., Schools 4, 5, 6, 12, 14, 15, 24, 26, 42, 48, 51);

10 J. Ko et al.
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● schools that showed a trajectory with neutral value-added stanines gradually in most
subjects in 2008 (i.e., Schools 10, 11, 23, 29, 30, 32, 34, 43);

● schools that showed a trajectory with negative value-added stanines consistently in
most subjects over 3 years (i.e., Schools 16, 18, 19, 37, 47);

● schools that showed a trajectory with negative value-added stanines gradually in
most subjects in 2008 (i.e., Schools 22, 28, 36, 40, 45);

● school that showed an inconsistent trajectory with value-added stanines in most
subjects over 3 years (i.e., School 44).

Magnitude of change in individual subjects

The magnitude and scope of whole school improvement in secondary schools is depen-
dent upon the magnitude of improvement of individual subjects and the scope of subjects
studied. That is, variability in the performance of departments gives shape to the density
or coherence of school-wide improvement. For example, the inclusion of technology
subjects such as Computer and IT, Commerce, and Word Processing & Business
Communication (English) are often expected to boost overall school performance. Local
educators often assume that achieving good results in these subjects is “easier” than in
academic subjects like English or Physics.

Because the magnitude and scope of improvement may vary across individual sub-
jects, the selection of “subjects” is critical for understanding their contribution to school-
wide improvement. To facilitate further comparisons, we selected 11 subjects that were
widely available in the schools comprising our sample. We summarized the change in
stanine scores among these 11 subjects between 2006 and 2008 in terms of two composite
measures that we refer to as Best 6 Stanine and Core 3 Stanine (see Tables 3 and 4).

The results in Table 4 confirm that variability in departmental performance varies
sharply across different subjects. For most schools and for all subjects and composite
measures, changes in stanines tended to fall within the +/− 2 range. As noted earlier, we
consider a change of stanine of two or more stanines as representing a “significant”
magnitude of change.

The magnitude of gain or loss in a subject in a particular school can be quite
substantial. For example, we noted improvements as large as seven stanines (e.g., in
History) and declines as large as five stanines (e.g., Chinese). Significant declines (e.g.,
greater than one stanine; Column D in Table 4) were, however, limited to Chinese,
Physics, and Chinese History. Moreover, these significant declines occurred in less than
15% of the schools in our sample.

In contrast, significant positive changes were found in more than 15% of the sample
schools and across almost all subjects (see Column E in Table 4). Substantial improve-
ments were most frequently found in Chinese, English, Chemistry, and Accounting, with
significant positive changes reaching 29%. What is interesting is that, although English is
a foreign language, it is relatively easier to obtain a large positive change of two or more
stanines in English than in Chinese across cohorts. The data did not support the common
local belief that improvements are more easily achieved in Math than in English. Indeed,
significant positive gains in Math were seldom achieved by different cohorts within the
schools in our sample.

As we noted earlier, comparing the results of different cohorts offers insight into the
magnitude of change over time. Column C in Table 4 shows the results indicating the
difference in the percentage of schools with a small positive change or small negative
change. It is interesting that the schools that showed a small positive gain between the
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2006 and 2008 cohorts exceeded those that showed a negative decline by about one third
in English and Biology. We also compared the difference in the percentage of schools with
a significant positive change and the percentage of schools with a significant negative
change (see Column F in Table 4). History was the only subject that schools would find it
easier to decline than improve. In contrast, the sample schools were more likely to
improve than decline significantly in Chemistry and English between cohorts. When
comparing the results of Column C and Column F, we also found the likelihood to
have a significant change rather than a minor change was higher in Chemistry (21% vs.
18%) and Accounting (16.1% vs. 0.0%).

Magnitude of change on composite measures

In general, the variability of composite measures of school-wide improvement was
smaller than those for individual subjects. As shown in Column C, almost 20% of the
sample schools had a significant positive change of more than one stanine between 2006
and 2008 for Best 6, but only about 15% for Core 3. Results in Column B show that it is
more likely for schools in the sample to have a significant negative change in Core 3
(10.6%) than in Best 6 (6.4%). Thus, the overall likelihood or the net difference to have a
significant positive change rather than a significant negative change (i.e., Column D) for
Best 6 (12.8%) is about 3 times of that for Core 3 (4.3%).

An interesting finding is that when small changes including one stanine are taken into
account (Column A), there were about 26% more schools that would have a positive
stanine change than a negative stanine change for Core 3, but only about 19% for Best 6.
These results suggest that it would be more difficult to achieve a significant positive gain
in Core 3 achievement than in Best 6.

Table 4. Overall positive and negative changes in stanine scores in 11 subjects and 2 composite
measures between 2006 and 2008.

A B C D E F

Subject

N of
schools
offering
subject

% of
schools
with

negative
change

% of
schools
with

positive
change

Diff. in %
of schools
with + and
– change

% of
schools
with ≤ –2
change

% of
schools

with ≥ +2
change

Diff. in % of
schools with
≥ +2 and

≤ –2 change

Chinese 46 35% 48% 13% 22% 28% 7%
English 45 24% 58% 33% 7% 22% 16%
Math 46 28% 44% 15% 11% 13% 2%
Physics 43 35% 44% 9% 16% 21% 5%
Chemistry 44 30% 48% 18% 5% 25% 21%
Biology 44 21% 52% 32% 9% 21% 11%
Economics 43 35% 35% 0% 9% 19% 9%
Geography 44 32% 46% 14% 14% 18% 5%
History 36 42% 36% –6% 11% 17% 6%
Chi. History 43 37% 47% 9% 26% 19% –7%
Accounting 31 39% 39% 0% 13% 29% 16%
Core 3 47 23% 49% 26% 11% 15% 4%
Best 6 47 26% 45% 19% 6% 19% 13%
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Variability of improvement in individual schools

The results shown in Tables 2 and 3 affirmed that different subject departments within a
school can have positive, negative, or neutral stanines for the same cohort. The discre-
pancies between Column C and Column F in Table 4 indicate that the net difference in
changes in stanine for subjects can be different when minor changes or significant changes
are considered. These results suggest two refinements in our conceptualizations of
improvement in secondary schools: (a) scope of school improvement and (b) magnitude
of school improvement.

We can conceptualize the scope of school improvement in terms of the net difference
in the percentage of subjects with a positive change and subjects with a negative change
across two cohorts (see the fifth row in Table 5). This perspective suggests that in order to
achieve school-wide school improvement, it may not be sufficient to have positive stanine
changes in only a few departments. Rather, it is necessary to create a critical mass of
departments with improving stanine scores over time (e.g., see Schools 7, 38). When
improvements are localized in only a few departments, “school improvement” is unlikely
to be “felt” by the stakeholders in the school (e.g., see Schools 3, 11, and 24).

Second, in concert with considering the scope of improving departments, we can also
examine the magnitude of growth in subject area achievement across the school. Here,
magnitude can be seen in the net difference in percentage between subjects with sig-
nificant positive changes and subjects with significant negative changes, as indicated in
the last row in Table 5. Again, the former has to outnumber the latter. School 7 is a typical
case where the net percentage of overall changes of all subjects was large (80%), but its
net percentage of significant changes in all subjects was small (10%). School 31 is a
typical contrasting example.

Now we have four indicators of school improvement at the school level varying in
terms of the scope and magnitude of change, but fixed between 2006 and 2008: Net
Overall Change, Net Significant Change, Change in Best 6 Stanine, and Change in Core
3 Stanine. The relationships of these indicators are plotted in Figure 1.

The bubble chart in Figure 1 shows a linear function between the Net Overall Change
and the Net Significant Change, suggesting a strong correlation between them. The
bubbles rise from the left bottom quadrant to the right top quadrant forming a clear
straight line. This suggests not only that a significant positive change in stanine con-
tributes to the overall school improvement but also that the more subjects with this kind of
changes the better. The relationship between the Net Overall Change and the Best 6
Stanine Change is also evident in that no bubbles with colored shades indicating a
negative change appear in the quadrants on the right, while only one bubble (School
40) indicating a small Best 6 Stanine Change also has a small negative Net Overall
Change.

This slightly weaker relationship is also indicated by that schools with the largest
positive Best 6 Stanine changes (the biggest bubble; Schools 8 and 44) do not have the
largest Net Overall Change. This result suggests that the Net Overall Change is a broader
and thus a better indicator of school-wide improvement as it covers 11 subjects while the
Best 6 Stanine Change reflects information on only 6 subjects. A weaker relationship
between the Net Overall Change and the Core 3 Stanine Change is also noted. Several
schools (i.e., Schools 14, 16, 19, 26, and 40) had a positive Core 3 Stanine Change, but
their Net Overall Changes were all negative. School 33 is the only school with a negative
Core 3 Stanine Change but a positive Net Overall Change. These results suggest that
while it is less common to have a negative Core 3 Stanine Change and a positive Net
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Overall Change concurrently, a positive Core 3 Stanine change does not necessarily
predict a positive Net Overall Change.

This implies that improvement in Core 3 subjects is a necessary but insufficient
condition for producing overall school improvement. Finally, we noted only a weak
positive relationship between the Best 6 Stanine Change and the Core 3 Stanine
Change because there are many exceptions where negative Best 6 Stanine Changes are
connected with positive Core 3 Stanine Changes or vice versa (e.g., Schools 16, 19, 25,
26, and 33). There are also exceptions in which positive Best 6 Stanine Changes involve
no Core 3 Stanine Changes, suggesting many schools can manage positive stanine
changes in subjects other than the Core 3 subjects (e.g., Schools 1, 7. 20, 30, 32, 37).

A Pearson correlation test was performed to explore the relationships among these
indicators. The results, summarized in Table 6, were compatible with the patterns
identified in Figure 1. There was a strong correlation between the Net Overall
Change and the Net Significant Change with r = .833, significant at <0.00 level
(1-tailed). The correlation between the Net Overall Change and the Best 6 Stanine
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Figure 1. Four perspectives on school improvement: Net Overall Change, Net Large Change,
Change in Best 6 Stanine, and Change in Core 3 Stanine.

Table 6. Correlations among four indicators of school improvement.

Perspectives on School
Improvement

Net Overall
Change in
Subjects

Net Large
Change in
Subjects

Core 3
Stanine Change

2006–08

Best 6
Stanine Change

2006–08

Net Overall Change in
Subjects

1.000

Net Large Change in
Subjects

.833 1.000

Core 3 Stanine Change
between 2006 and 2008

.499 .569 1.000

Best 6 Stanine Change
between 2006 and 2008

.798 .777 .461 1.000

Note: N = 47, all correlations significant at ≤0.001 level (1-tailed).
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Change was also strong with r = .798. A moderately strong relationship with r = .499
was found between the Net Overall Change and the Core 3 Stanine Change, while the
weakest correlation was found between the Best 6 Stanine Change and the Core 3
Stanine Change with r = .461.

To explore how the three indicators, Net Significant Change, Best 6 Stanine Change,
and Core 3 Stanine Change, may explain the variability of overall school improvement
(i.e., Net Overall Change), a multiple regression was performed (see Table 7). The
regression model (F(3,43) = 43.465, p < .001) obtained was not only significant but
also had a high adjusted R square = .735. As expected, both the Net Significant Change
(ß = .523, t = 4.02) and the Best 6 Stanine Change (ß = .38, t = 3.15) were the significant
predictors, positively contributing large portions of the variance, 27.3% and 18.7%,
respectively. These results provided additional evidence to confirm that the more wide-
spread the large departmental improvements are, the larger the overall school improve-
ment will be. Moreover, the Best 6 Stanine and its changes are reliable indicators of
overall school improvement, while the Core 3 Stanine and its changes are not.

Discussion

This study was undertaken to address a gap in the literature on secondary school
improvement. Along with other scholars studying school improvement in secondary
schools (e.g., Louis & Miles, 1990; McLaughlin & Talbert, 2001; Rosenholtz, 1989;
Sammons et al., 1997; Schaffer et al., 2012; Siskin, 1997; Stringfield et al., 2008a,
2008b), we suggested that the predominant emphasis on “whole school improvement”
in the literature could overlook variability of performance among subject departments
within secondary schools. Thus, this study was undertaken to provide a detailed analysis
of patterns of change in subject department performance in a sample of Hong Kong
secondary schools. In this concluding section of the paper, we highlight key findings and
implications of this analysis and revisit limitations of the study.

Limitations of the study

Several limitations attended this study of secondary school improvement. First, we note
that, unlike typical quantitative studies of school improvement (e.g., Geijsel et al., 1999,
2001; Hallinger & Heck, 2011; Sleegers et al., 2002; Thoonen et al., 2012), we did not
examine the contribution of alterable school factors to school improvement. Although this
is of practical interest, the lack of attention to patterns of change in the learning outcomes
of different departments represented the gap in research and practice of this study. In order

Table 7. Multiple regression results of an overall school improvement model.

Model DV: Net Overall Change N = 47

Unstandardized
coefficients

Standardized
coefficients

Sig.B Std. error Beta

(Constant) .022 .035 .519
Net Significant Changes in Subjects .823 .205 .523 .000**
Core 3 Stanine Change between 2006 and 2008 .010 .034 .026 .779
Best 6 Stanine Change between 2006 and 2008 .132 .042 .380 .003*
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to more clearly illustrate and understand patterns of department performance, we, there-
fore, limited the scope of the current study to an examination of change in the learning
outcomes of subject departments. Subsequent papers will examine the relationship of
alterable school-level variables to these performance patterns.

Second, our study focused on a non-random sample of secondary schools in Hong
Kong. While the sampling impacts the generalizability of the results, our sample did not
seem to be biased. It represented a broad range of school sponsoring bodies and spread
over different geographic areas of Hong Kong. It was also representative of the spectrum
of socioeconomic contexts (see Walker & Ko, 2011). As noted, our sample was slightly
underrepresented by schools with very low value-added scores.

Third, unlike most studies in the school effectiveness and school improvement
literature, our value-added data were based on stanines rather than estimates. Stanines
are used more often in student assessment especially when comparisons are made between
test scores of different tests, across different content areas, and different times. It is
considered as a good heuristic measure that indicates meaningful but broad differences
in scores. It should, however, be used with caution when fine distinctions in performance
are expected (Hills, 1983). The use of stanines suited our purpose to compare the
examination results of different cohorts in different subjects for about 10% of Hong
Kong secondary schools. Stanines offered more meaningful interpretations than actual
value-added estimates when they were not fully available.

The major limitation of stanines is that they may be too crude for some statistical
purposes, because two value-added estimates in the same stanine can be further apart than
two value-added estimates in adjacent stanines. Although any categorization of school
performance based on stanines is a statistically imperfect estimation, stanines and their
changes can be useful categories for characterizing schools, for example, as stagnated
versus improving schools (Walker & Ko, 2011).

However, the distribution information of stanines is broad because the number of
schools in each stanine is not equal but varies with its location in the distribution. For
example, the number of schools with a stanine of 1 is about 4%, while that for 5 is 20%.
In practice, an improvement from Stanine 8 to Stanine 9 is not comparable in magnitude,
nor equally achievable as an improvement from Stanine 1 to Stanine 2, though both
involve a difference of 1 in stanine. This suggests that implications of changes in stanine
scores could vary depending upon the “initial state” for comparisons. For example, the
schools that initially had negative value-added estimates or stanines below 4 would have
different expectations and strategies than schools that had already achieved positive value-
added estimates or stanines beyond 6.

These findings are generally consistent with those of other scholars who have recently
investigated school-level change in learning outcomes over time (e.g., Day et al., 2011;
Hallinger & Heck, 2011). Although our study did not examine explanatory factors, these
other researchers have suggested that leadership strategies employed by principals in
school improvement are influenced by trajectories of change. Despite the limitations of
using value-added stanines, they are often used in practice by school systems for
monitoring school performance and offer a useful perspective on change in departmental
performance (Willms, 1992).

Interpretation of the findings

Research arising from Rosenholtz’s (1989) analysis of improvement in secondary schools
provided a conceptual perspective and foundation for the current study. Using value-added
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data across a variety of subjects in 47 secondary schools, we have provided evidence showing
that secondary schools tend to be comprised of subject departments with differential effec-
tiveness and capacity to improve. Our sample schools also tended to evidence different
improvement trajectories defined in terms of the value-added stanines in the majority of its
subjects within a given period. Neither composite measure, the Core 3 Stanine and the Best 6
Stanine, could inform individual departmental effectiveness without bias. Conversely, the
performance trajectories of individual departments is a poor predictor of school-wide
improvement.

Neither changes in Best 6 Stanine nor changes in Core 3 Stanine provide a complete
or accurate picture of whole school improvement. Instead, the extent of variability of
school improvement in individual schools is better explored through two indicators, the
Net Overall Change and the Net Large Change. These represent new metrics in the school
effectiveness and school improvement research literature. These two indicators showed a
significant positive linear relationship with both the Best 6 Stanine Change and the Core 3
Stanine Change. As expected, the Net Large Change is a better indicator of the overall
school improvement when it was defined in terms of the Net Overall Change.

Trajectories and indicators of school improvement

School improvement is a context-sensitive phenomenon that reflects the unique develop-
mental path of a school (Hallinger & Heck, 2011; Jackson, 2000; Potter et al., 2002;
Schaffer et al., 2012). We have considered magnitude, scope, and time periods of change
as factors that contribute to school improvements. Our dataset permitted us to compare
whole school performance with that of individual subject departments over 3 years, and
we were able to identify a variety of trajectories of improvement.

Time is an important factor in school improvement since significant organizational
changes do not take place overnight, and often take 3 to 5 years to unfold (Fullan, 2007;
Hall & Hord, 2002). Consistency in both processes and results is both an indicator and
outcome of successful school improvement (Reynolds, 2010; Stringfield et al., 2008a,
2008b). Few schools (i.e., only 6 out of 47) in our sample showed a trajectory with
positive value-added stanines consistently in most subjects over 3 years. Only 10 addi-
tional schools managed to have most subjects with a positive value-added stanine in 2008.
The majority of schools (40%) were in a trajectory with neutral value-added stanines in
most subjects during this time period. These results suggest the difficulty of leading and
sustaining school-wide improvement across departments in secondary schools (Louis &
Miles, 1990; Schaffer et al., 2012; Stringfield et al., 2008a, 2008b).

Other data in our study offered insight into the time needed to bring about broad-based
improvements. The majority of schools in our sample have been improving in most
subjects at a pace either as expected (i.e., Stanines 4–6) or somewhat better than expected
(i.e., Stanines 7–9). If, however, policymakers are looking for significant improvements
within a short time frame, few schools would have met this expectation.

Our results also provide clear evidence that research which relies solely upon student
outcomes in math and literacy in secondary schools will provide a distorted and incom-
plete picture of school effectiveness and improvement. The implicit assumption that
improvements in selected subjects will predict broader performance improvements across
the “whole school” was not supported in our data. Indeed, our data suggested that the task
of achieving improvement in different subjects also varies in difficulty.

Comparing to the Core 3 Stanine Change and the Best 6 Stanine Change, the two
popular indicators of overall school improvement among the local practitioners, the Net
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Overall Change and the Net Large Change, were found better lenses to look at school-
wide school improvement. It is important to find that the Net Large Change is a better
predictor of overall school improvement than the Best 6 Stanine Change. This suggests
that collective improvements in different subject departments in a school have to show a
positive net difference in changes. Between the Best 6 Stanine and the Core 3 Stanine, one
may expect bringing out effective positive changes in the Core 3 subjects is harder as the
departments of these subjects are practically larger.

Effective changes in these departments thus naturally involve more teachers in a
school. Indeed, the overall likelihood or the net difference to have a significant positive
change rather than a significant negative change for the Best 6 Stanine (12.8%) was about
3 times of that for the Core 3 Stanine (4.3%). However, our results indicated that the Best
6 Stanine was a better indicator of overall school improvement. There was only one case
(i.e., School 33) in which a school with a positive Best 6 Stanine Change also experienced
a negative Core 6 Stanine Change, but a significant positive Core 3 Stanine Change did
not warrant a better chance of a positive Best 6 Stanine Change (i.e., Schools 14, 16, 19,
and 26).

Differential departmental cultures, effectiveness, and change

Our study was not designed so as to directly test Rosenholtz’s (1989) thesis. Nonetheless,
our data do suggest that subject departments represent an influential context for teachers.
Moreover, the outcome data further suggest that department cultures may be more
influential than the culture of the school as a whole. Consistent with Sammons et al.
(1997), we found that there can be effective departments in ineffective schools, though
more effective departments tended to be found in more effective schools. These results
also support the emergent findings from studies of high reliability secondary schools
(Schaffer et al., 2012; Stringfield et al., 2008a, 2008b).

Comparing the department cultures and effectiveness of different schools is not a
straightforward matter. Neither is comparing the culture and effectiveness of different
departments in the same school. In general, subject departments of the Core 3 subjects are
large departments consisting of 6 to 12 teachers as they are taught throughout the
secondary school years. Subjects like Economics, Accounting, and the Science subjects
are small departments of 2 to 4 teachers because they are taught in senior secondary years
only. As mentioned, leading changes in Core 3 subjects can be a more challenging task as
they are larger departments. It is interesting that none of these assumptions were supported
in the current data.

There were slightly more schools with a positive Core 3 Stanine (48.9%) than a Best 6
Stanine (44.7%). Subjects that were more likely to have a negative, rather than a positive,
stanine change were electives like History, Chinese History, Economics, or Physics. It is
not clear whether these results were affected by the fact that our sample schools tended to
be schools that experienced school improvements rather than declines. It should be noted
that in most Hong Kong secondary schools, only the academically able students are
allowed to opt for science subjects as their electives while academically less able students
have to take the subjects Principles of Accounting, Economics, or Chinese History.

Between Math and English, the two most studied subjects in school effectiveness and
school improvement research, improvements in English were surprisingly more easily
achievable than those in Math were over different cohorts in our sample. In Hong Kong,
improvement in English enhances the school image of a secondary school and its
attractiveness to capable incoming students. For example, School 7 was originally a
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Chinese Medium of Instruction (CMI) school with high value-added stanines for 3
consecutive years. It became an English Medium of Instruction (EMI) school in 2010.
In interviews, principal and key staff confirmed that the vision to be an EMI school had
been at the core of their school improvement strategy. The principal reported that beside
mutual trust with teachers, improving the physical environment, setting ambitious targets
for better student outcomes, and extending leadership to key staff had been her major
strategies for school improvement. These measures have also been identified as contribut-
ing to successful school improvement in England (Day et al., 2011; Reynolds, 2010;
Schaffer et al., 2012; Stringfield et al., 2008a, 2008b), USA (Bryk et al., 2010; Hallinger
& Heck, 2010), as well as Australia (Gurr, Drysdale, & Mulford, 2005; Mulford & Silins,
2009).

In conclusion, this study of change in the performance outcomes of departments and
secondary schools in Hong Kong affirms three key directions for future research and
practice. First, it affirms the practical utility of approaching school improvement in
secondary schools with a more refined and nuanced lens that takes account of their
structural and cultural differentiation. Consistent with recommendations of other scholars
who have worked these same fields (e.g., Harris, 1998; Louis & Miles, 1990; Sammons
et al.,1997; Stringfield et al., 2008a, 2008b), our results argue for leaders to formulate
strategies that target departments as a “proximal” target (Reynolds et al., 2006, p. 64) for
improvement in secondary schools. Second, it suggests the need for more sophisticated
theory development related to the organizational conditions that bear upon successful
school improvement in secondary schools. Hearkening back to the seminal work of
Rosenholtz (1989) leads us to note the relatively sparse theoretical contributions to this
literature in the ensuing decades. Finally, given the delimited scope of this study on
performance outcomes, we encourage researchers to undertake studies that examine how
school- and classroom-level factors contribute to patterns of change in subject department
and school performance. Moreover, consistent with other recent scholarly work in this
field (e.g., Hallinger & Heck, 2011; Mulford & Silins, 2009; Stringfield et al., 2008a;
Thoonen et al., 2012), we propose that quantitative research on school improvement in
secondary schools should adopt longitudinal rather than cross-sectional research designs.
Only in this way will the field build a knowledge base that goes beyond description and
which is capable of contributing to theory, policy, and practice.

Acknowledgements
The authors wish to thank Professor Ronald H. Heck for his useful comments on an earlier draft of
this manuscript.

Funding
The authors wish to acknowledge the funding support of the Research Grant Council (RGC) of
Hong Kong for its support through the General Research Fund [GRF 451407].

Notes
1. According to the most recent data available, there are only 457 schools in the major districts

after some school closure. Our 47 schools represented about 7%, 8%, 7%, and 10% of these
districts. There are 77 fee-paying schools receiving the government direct subsidies, but only 3
were in our sample. All other 36 schools are aided by the government and offering free
education to students. Regarding school sponsoring bodies, the 47 schools represented 33
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sponsoring bodies with 5 schools from Hong Kong Catholic Diocesan, the largest School
Sponsoring Body in Hong Kong. Our sample may slightly underrepresent schools from the
Anglican Church and the Chinese Christ Church, but we do not consider this to exercise a
substantial impact on our findings.

2. This test is now replaced by the first local standards-referenced reporting of assessments known
as Hong Kong Diploma of Secondary Education (HKDSE) Examination in 2012 for students
completing 6 years of secondary education under the new academic structure.

3. For example, when an initial value-added stanine is Stanine 1, 4, or 7, a change in stanine of 2
would not affect the categorization of the stanines because the new Stanine 3, 6, or 9 is within
the same categorization as the previous one.

4. Examinations were also offered for German, French, and others without value-added results.
There were two syllabuses for English Language in 2006 and 2008. Some schools may offer
two syllabuses at the same time, so there would be different stanines for the two syllabuses. The
six KLAs and their subjects are as follows: (1) Chinese Language Education: Chinese
Language, Chinese Literature, and Putonghua; (2) English Language Education: English
Language; (3) Mathematics Education: Mathematics and Additional Mathematics; (4)
Personal, Social, and Humanities Education: Chinese History, Geography, History,
Economics, Integrated Humanities, Religious Studies, and Travel and Tourism; (5) Science
Education: Biology, Chemistry, and Physics; and (6) Technology Education: Computer and IT,
Commerce, Principles of Accounting, and Word Processing & Business Communication
(English).
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