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Abstract 

School leadership acted an important function in student achievement. This study 

explored the relationship between school leadership of principal and student 

mathematics achievement in primary schools from a comparative perspective of 

Germany and Chinese Taipei. The author used TIMSS 2011 data collected from 3,961 

fourth-grade students and 197 school principals in Germany and 4,138 students and 

150 school principals in Chinese Taipei respectively, to examine the relationship 

between school leadership and student mathematics achievement with confirmatory 

factor analysis (CFA), multilevel structural equation modeling (MSEM), and to 

distinguish the difference in school leadership styles with latent class analysis (LCA). 

The comparable results revealed a negative relationship between school leadership 

and student mathematics achievement in Germany but a non-significant relationship 

in Chinese Taipei. However, the three sub-dimensions of the construct of school 

leadership, that is, setting vision/goal, school management, and maintain the school 

climate were significantly associated with student mathematics achievement in both 

economies, except for setting vision/goal for school in Chinese Taipei. The latent class 

analysis identified four leadership styles in Germany, that is, the distributed leadership 

style (26%), the integrated instructional and transformational leadership style (27%), 

the transformational leadership style (7%), and the instructional leadership style 

(40%), and two in Chinese Taipei, that is, integrated instructional and 

transformational leadership style (36%), and the mixed integrated instructional and 

distributed leadership style (64%). This study aimed to reveal the direct relationship 

between school leadership of principals and student mathematics achievement. And 

the results suggested that the influence of school leadership on student mathematics 

achievement was indirect, meanwhile, the leadership styles were firmly associated 

with school contexts. 

Keywords: school leadership; student mathematics achievement; multilevel 

structural equation modeling; latent class analysis; TIMSS 
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Chapter 1 Introduction 

Student achievement is situated at a central point in education research. 

Researchers take examine factors affect student achievement and how these factors 

relate to one another. The pay great attention to those factors which seem to have a 

direct relationship to student achievement but less notice to those factors only 

indirectly influence student achievement (Darling-Hammond, Meyerson, LaPointe, 

Cohen, & Orr, 2009). For instance, researchers have argued that teacher quality 

greatly affects student achievement due to the direct interactions between students and 

teachers in classroom (Johansson & Bredeson; 2000). As a result, researchers have 

explore factors such as teachers’ classroom behaviors, time spent in teaching specific 

subjects, instruction time for students, and education policy that improves teaching 

quality and student academic achievement (Day & Quick, 2009; Hallinger & Huber, 

2012; Leithwood & Jantzi, 1999; Mulford, Silins, & Leithwood, 2004). Many 

interventions and programs have been carried out to examine if student achievement 

improves alongside changes in the above factors. Especially, many countries have 

participated in international large-scale assessment (ILSA) programs designed to 

evaluate what students learned in school, providing empirical evidence for 

researchers. 

The relationship between school leadership and student achievement is still 

unclear as school principals are situated in a kind of “black-box” (here, the author 

refers to “School Matters: What the Research Says about the Importance of Principal 

Leadership1) since they do not have direct contact with students (Ross & Gray, 2006). 

Meanwhile, some researchers have pointed out that research findings gathered based 

on the relationship between school leadership and student achievement was limited 

with regard to statistical methodology and the sample size (Goldstein, 1997). 

It is a widely held maxim “[a]s is the principal so is the school” (Flanigan, 1989). 

                                                                 
1 http://www.naesp.org/sites/default/files/LeadershipMatters.pdf 
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“leadership is second only to classroom instruction among all school-related factors 

that contribute to what students learn at school”, “leadership effects are usually 

largest where and when they are needed most’, and “many other factors may 

contribute to such turnarounds, but leadership is the catalyst” ( Leithwood, Louis, 

Anderson, & Wahlstrom, 2004, p. 5). The task of principal is not only manage the 

school but also improve student achievement for guaranteeing school quality. Thus, 

those school leaders who are viewed as the “pilot” in schools are required to shoulder 

the responsibility to make the response to education reform. Some innovations focus  

on teaching improvement while some place the attention at curriculum development. 

The innovations need school leaders’ assistances as set direction for school, corporate 

with other staff, and build a trust and comfortable school atmosphere among staff are 

school leaders’ responsibilities. 

In both Germany and Chinese Taipei, many implementations are carried out to 

improve student achievement. For instance, in Chinese Taipei, the reforms for teacher 

leadership and space leadership for school leaders began at 19th (Chang, 2010; Tang, 

2013) and in Germany, develop school quality and school effectiveness became the 

priority to cultivate student’s potentials and improve school quality (see Holtappels 

2004, 2007; Holtappels et al., 2008). Stakeholders and researchers who are interested 

in school effectiveness research, school improvement and school leadership also 

noticed the comparisons across countries for examining student development. Under 

such a condition, some researchers, such as Leithwood, Louis, Hallinger and Heck, 

conducted the empirical research, and concluded that except the teaching factors in 

classroom, school leadership was the second most important factor in impacting 

student achievement while purported that leadership only accounted for one-fourth of 

total school- level effects (Hallinger & Heck, 1996, 1998; Leithwood & Jantzi, 2000). 

School leadership research confirmed that leadership acted a critical role in student 

achievement since the principal steers the school by spending most of his/her life in 

school (Day, 2014). Principals need to work with teachers, school staff, parents and 
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other stakeholders to promote the school effectiveness, especially the student 

academic achievement. As a result, the researchers questioned “Do principals make a 

difference?” (Ebert & Stone, 1988; Maciel, 2005; Pont, Nusche, & Moorman, 2008;  

Sagor, 1992), and there are several answers concerning different interests of 

researchers according to leadership styles, school climates, and school organization 

(McColumn, 2010; MacNeil, Prater, & Busch, 2009; Spicer, Bubb, Earley, Crawford, 

& James, 2016). However, on the one hand, little research considered the factors from 

the all-aspect and lacked a strong empirical foundation since the empirical research 

they conducted was limited to a narrow point (Hallinger & Huber, 2012). On the other 

hand, over the last two decades, researchers began to question whether school 

leadership impacted student achievement because 1) few papers or articles 

particularly concentrated on effective school leadership (Day, 2007), 2) the 

researchers had different viewpoints on the relationship between school leadership 

and student achievement (Wilkins, 2012), 3) under some specific conditions, 

researchers could not assert that school leadership affected student achievement 

directly or indirectly for complicated reality (Sammons, Gu, & Day, 2016) and the 

school itself is sometimes like a black-box (Hallinan, 2006). 

According to World Bank, both Germany and Chinese Taipei are high- income 

economies. However, school leadership in Germany and Chinese Taipei represents 

two typical school leadership formats, specifically, German principals emphasize 

educational and instructional leadership (Huber, Tulowitzki, & Hameyer, 2017) while 

Chinese Taipei principals emphasize administrative leadership (Shouse & Lin, 2010). 

Moreover, German education system is an example of gradually improved in 

international ranking of student achievement after Programme for International 

Student Assessment (PISA) 2000 while Chinese Taipei education system is an 

example of consistent high-ranking system in cycles of International Mathematics and 

Science Study (TIMSS) surveys. In TIMSS 2011, the grade-four students in Chinese 

Taipei still largely outperformed their German peers in mathematics, with 34% of 
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Chinese Taipei students but only 5% of German students being in advanced level 

(Mullis, Martin, Foy, & Arora, 2012). This study aimed to enrich our understandings 

of the relationship between school leadership and student mathematics achievement in 

the two typical Asian and European contexts. 

Due to the invisibility of school leadership, the author used the time allocation to 

principals’ leading activities as a measure of school leadership in TIMSS 2011. The 

author expected to examine the ways in which principals’ work time influenced 

student mathematics outcome (direct v.s. indirect, positive v.s. negative) by 

considering school leadership in general as well as separated leadership components 

in Germany and Chinese Taipei. The structrual equation modeling design in this study 

enabled us to control the context variables that affect the relationship between school 

leadership and student mathematics achievment in both economies. And then the 

latent class analyses provided the evidence of school leadership style differences 

between the two economies in detailed. The author intended to give more pragmatic 

implications to profound studies based upon this school leadership study. 

This study was comprised by the chapters of introduction, study context, 

literature review, methodology, resluts, conclusion and discussion. The contribution 

this study made was summarized by the following points. 

First, this study tended to widen further research on school leadership, school 

improvement, and school effectiveness research from the empirical research 

perspective. The methodologies the author used in this study were confirmatory factor 

analysis (CFA), multilevel structural equation modeling (MSEM), and latent class 

analysis (LCA), aiming to draw a guideline for researchers and relative stake holders 

based on evidenced education. 

Second, in this study, the author clarified three characteristics of school principals 

in detailed (the later Chapter 3) and drew attention on the effect that the particular 

characteristics of school leadership on student math achievement in Germany and 

Chinese Taipei, respectively. Based on the dynamic model from Creemers (Creemers, 
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2010), the author compared the difference between Germany and Chinese Taipei by 

the same model. The results presented in later chapter (Chapter 5) might induce some 

relative knowledge to be added in school effectiveness research. 

Third, the empirical comparative study between Germany and Chinese Taipei was 

rare. This study introduces school leadership in Germany and Chinese Taipei within 

different education system, providing the space for school principals in the two 

economies to learn from each other. School development and student academic 

achievement have been placed on the priority in each country since they are not only 

the reflection of what students learned but also the mirror of the education system. 

Each country is inspired to discover the problems of its education, aiming to further 

improve student attainment. As school leadership is the second most significant factor 

after teaching in school (Leithwood et al., 2004), it is principals’ responsibilities for 

developing student achievement and school quality. The relevant study on principal 

effectiveness offers the space to improve school leadership in both Germany and 

Chinese Taipei. 

Fourth, many countries emphasized on principals’ “professionlization”, such as 

the knowledge and the practical skills of leading the school. Leadership knowledge 

and leading competency are cores of school leadership as leadership knowledge is the 

internal embodiment and leading competency is the outward forms. Researchers know 

that principal’s behaviors make a great devotion to creating a healthy school climate 

and maintaining the high teaching quality (e.g., Elliott & Clifford, 2014). This study 

drew attention on professional school leadership by providing the relative training and 

selection systems of school principals in Germany and Chinese Taipei, aiming to 

assist the relevant stakeholders who are interested in developing school leadership 

professions. 

 The function that school principals act is non- ignorable while great differences in 

school leadership existed in Germany and Chinese Taipei. To keep education equity 

for students and develop student achievement are accountabilities of education. The 
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role that principals played has changed dramatically in terms of the situation of school 

autonomy, accountability for outcomes, and learning-centered leadership2. The latest 

activity to improve school leadership sponsored by Organization for Economic 

Co-operation and Development (OECD) showed school leadership was important for 

effective teaching and learning, revealing that school leadership improvement 

becomes the priority for school quality3. The purpose of this study is to conduct the 

analysis of the overall and specific effects of school leadership on student 

mathematics achievement while the author emphasized identifying the relative impact 

of different types of leadership within different educaiton contexts (Germany v.s 

Chinese Taipei). The subsequent chapters comprised by the student contexts (Chapter 

2), literature review (Chapter 3), methodology and theoretical framework (Chapter 4), 

results (Chapter 5), as well as conclusions and discussion (Chapter 6), tending to 

present the study in detailed. 

 

 

 

 

 

 

 

 

 

 

 

 

 

                                                                 
2 See the details, from http://www.oecd.org/education/school/improvingschoolleadership -home.htm 
3 See the details, from http://www.oecd.org/education/school/44612785.pdf 
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Chapter 2 Study contexts in Germany and Chinese Taipei 

 The school process is entirely embedded in the school context, meaning that the 

school context inevitably influences the schooling process. In particular, the particular 

organization of a school tends to produce specific group behaviors, such as teaching 

behaviors and principal management behaviors. For instance, students in a school that 

places high expectations in terms of learning outcomes and an orderly atmosphere 

tend to have better outcomes than those in less orderly and secure school 

environments (Hay, Ashman, & Van Kraayenoord, 1997; Marsh et al., 2001).  Hence, 

school achievement is the product of school context and organization. The school – as 

one element of social organizations – is affected by organizational characters as well 

as the specific culture of the country. School systems and the education management 

system offer partial reasons to explain the differences between the management and 

organizational behavior of principals. The management system is influenced by 

organizational culture and the organizational construct, which not only affects the 

principal’s behavior but also influences the orientation and the vision/goals for the 

school (Mullins & Christy, 2010). Principals are responsible for education equality, 

and it is also their responsibility to maintain a healthy school organization (Bol, 

Witschge, Branch, Hanushek, & Rivkin, 2013; Fuchs & Wößmann, 2008; Montt, 

2011; Müller, Dedering, & Bos, 2008; Witschge, Van de Werfhorst, & Dronkers, 

2014). Education management is embedded in the school system. 

 This chapter focuses on the study context, including school systems (section 2.1), 

management systems (section 2.2), educational inspections (section 2.3) and the 

selection of principals (section 2.4) in Germany and Chinese Taipei. 

2.1 School systems in Germany and Chinese Taipei 

School organization is the responsibility of school principals or head teachers. 

Principals tend to keep the original situation of schools if they lack competitors.  The 
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school system – alongside school organization – tends to affect school principals’ 

effectiveness and student achievement. The role that they play is like a hinge, 

whereby they firmly interact with the leadership and followers as well as other 

stakeholders. Creemers and Kyriakides posit that student learning and achievement is 

affected by the broader context, which includes the national/regional context, the 

social context as well as the school context (Creemers & Kyriakides, 2010). Hence, 

the differences between school systems in Germany and Chinese Taipei is the starting 

point of this comparative study. 

The German education system is notable because it has four years of primary 

education (Grundschule) in most states (except in Berlin and Bremen, which have a 

six-year primary education). Each state has the right to make its own decision on 

education law and the education system, although they are guided by the Federal 

Education Ministry when they make the decision on education law and the school 

system. After primary school, the students may have different options to determine 

further education, such as the Hauptschule, Realschule, Gymnasium and 

Gesamtschule. The education system in Chinese Taipei follows the school system of 

the United States, in which the students spend six years in primary school, three years 

in junior middle school and another three years in senior middle school. After basic 

education, students are required to attend the national exam, which is prepared to 

attend high education. On the other hand, all primary schools in Chinese Taipei are 

all-day schools that require the principals and teachers to spend more time ensuring 

security while guaranteeing the safety of students in school. 

In Germany, prior to the union of Western and Eastern Germany, the education 

system was different. In Eastern Germany, education was highly centralized and 

cultivated the students to be the allseits entwickelte sozialistische Persönlichkeit 

(comprehensive socialist personality) (Marsh, Köller, & Baumert, 2001) and the 

education system was characterized by collectivism. The education system was 

divided into three phases, which required students at the age of six years to attend 
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primary school covering grade one to three, then the students were required to 

continue attending grade four to six, which was in the second education phase in 

Polytechnische Oberschule. Finally, after grade six, the students were assigned to 

grade seven, in which they spent three years covering from grade seven to ten. All 

students were situated at the same level and there was no level separation according to 

the students’ ability (Marsh et al., 2001). Compared with the Eastern German 

education system, the Western German education system was liberated. After the 

union, the Eastern German education system was removed by the new government, 

whereby the Western German education system became the universal education 

system. The early stratification of German education is attractive, while it is also 

viewed as the main distinction from the education systems of other countries. One of 

the advantages of stratification is that it provides more education equalities for 

students in line with their abilities and competencies. On the other hand, the students 

also benefit from it due to the varied requirements of the labor market. However, the 

early stratification also brings additional burdens and pressures for teachers and 

principals, given that family background is inclined to affect student achievement to a 

strong extent (Jencks & Mayer, 1990; Teltemann & Schunck, 2016). Consequently, 

the education stratification firmly reflects the students’ family economic status 

stratification (Erikson & Jonsson, 1996; Flore & Horn, 2009). 

2.2 Educational management in Germany and Chinese Taipei 

Germany is politically sub-divided into sixteen federal states, each of which is 

responsible for the design and management of its education system, including 

regulations, teaching methods and management/organization. However, although it 

includes many different management styles, the German education system is partial to 

a bureaucratic style in each state (Huber, 2016). In most states, there are four levels of 

administration organization, such as in Bavaria, North Rhine-Westphalia and 

Baden-Württemberg, where education administrations are comprised by the state 
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education ministry, the regional administration, the school office and the school 

leaders of each school (Huber, 2010; Huber, 2016). 

At the federal level, the “Kultusministerkonferenz” (conference of culture 

ministry) exists to connect and coordinate the work of the different education 

administrations. Accordingly, the federal education ministry has a limited right to 

legislate relevant education policy. The responsibility of Kultusministerkonferenz is to 

cooperate with other states in determining education systems and relevant education 

rules, while it is also responsible for affairs concerning high education and continuing 

education. The purpose of local education authorities such as the municipal or district 

education authorities is to maintain the balance of the school choice. The regional or 

municipal education administration has the power to recruit teaching staff. It also 

supervises and inspects education quality, and assists in school development through 

cooperation with school principals. The third level is the school office in most states, 

such as Bavaria, North-Rhine Westphalia and Bad-Württemberg. However, in some 

cities such as Hamburg, Bremen and Berlin, there are only two levels in the education 

management system. School leaders are situated at the bottom as the fourth level. 

As one part of education management, the German education inspection system 

comprises five parts involving the conventional school supervisory authority, external 

school inspections, internal school inspection, standardized testing as well as 

periodical observation reports (Bildungsbericht Deutschland; Huber et al., 2006). The 

supervision component incorporates threes aspects, whose major focus is on academic 

achievement, staff in public schools and legal affairs. The external inspection is 

implemented by inspectors who are required to have experience in statistics, empirical 

research and knowledge regarding information technology (Landesschulamt und 

Lehrkräfteakademie, 2014). An internal inspection comprising self-evaluations by 

head teachers is also conducted in schools. The purpose of external and internal 

inspections is to promote school quality and school management, as well as school 
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leadership (see Hessisches Kultusministerium, 2014)4. As one part of the inspection 

system, a steering group comprising teachers, parents and head teachers (the latter are 

allowed to be members but not leaders of these group) aims to develop the 

organization with a non-hierarchical structure. The principals discuss school 

development profiles and problems regarding school development and they also 

initiate discussions among teachers and parents (Feldhoff et al., 2010). The steering 

group exerts influence on the school leadership via the collaboration with school staff, 

albeit not sharing responsibilities. The German education inspection administration is 

dependent, although its connection structure seems like a hierarchical structure. The 

members of the steering group in each school are principal, teachers and parents, but 

not as an entity of the inspection authority.  

The following Figure 1 depicts the education inspection administration system in 

Germany. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

                                                                 
4 Hessisches Kultusministerium (2014).  School Inspection in Hesse/Germany. Hesse: Germany. 
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Figure 1 Educational inspection administrations in Germany 

 

 

 

     

     

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Compared with Germany, in Chinese Taipei the education administration has 

three levels, incorporating the central-, municipal- and county- level authority. 

Education inspection began to be mainstream from 1995, when principal effectiveness 

started to play a role in education inspection (Pan, 2004). In most cases, the 

three- level inspection authority is hierarchical, meaning that the central education 

ministry is situated in the top position and has the right to stipulate education law and 

supervise the local and municipal education authority. The education inspection 

system is separated into two aspects, namely cross-sectional and vertical. The 

Federal education inspection administration 

Secondary education Individual state education inspection administration 

Local education inspection administration 

District/County inspection administration Primary education 

School commission/School conference (Individual school) 

School leadership Steering Group 

Subject conference 

Project group 

Working group 
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cross-sectional education inspection system refers to the system situated at the same 

level, such as the different inspection authorities located in different municipals or 

counties. The vertical education inspection system represents the hierarchical system, 

which refers to those inspection authorities located at the central education ministry, 

the ministry office, the municipal authority and the county authority. 

The aim of school inspection is to supervise the school process to confirm 

whether it approaches the educational vision or goal. Besides, it also aims to gain 

information on school effectiveness and recognize the defects of school development. 

Thus, the inspection of principals becomes one part of the education inspection 

(Huang, 2004; Jiang, 2002). The inspection authorities in Chinese Taipei are nested in 

the education administration authorities, meaning that the inspection authorities are 

not independent. In Chinese Taipei’s education inspection administration, several 

inspectors are situated at the inspection office at each level. The inspection office is 

taken as the entity in which the province/municipal inspection administration is 

located. The inspectors are taken by the staff who work in the education 

administration, who are required to be responsible for both education management 

and education inspections. For instance, the inspector is responsible for improving 

principal effectiveness and school effectiveness according to the inspection discipline.  

The following Figure 2 depicts the education inspection administration system in 

Chinese Taipei. 
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Figure 2 Educational inspection administrations in Chinese Taipei 

 

 

 

 

 

 

 

 

 

 

2.3 Primary school leadership in Germany and Chinese Taipei 

Previous research has highlighted that setting the school’s vision/goal, managing 

the school and maintaining the school climate as orderly and safe hold strong 

importance in describing the school leadership (see the details in later chapter 3). 

Meanwhile, the result from MSEM in the later chapter (Chapter 4) conspicuously 

demonstrates that principals spend more time setting and developing the vision/goal 

of school, whereby students’ math achievement has significantly decreased in 

Germany but it was non-significant in Chinese Taipei. 

Setting the school vision/goal for school development involves several steps. 

Schools tend to have different alternatives, among which the suitable one is preferred 

as the final decision (Everard, Morris, & Wilson, 2004). Accordingly, school 

principals need to be clear about the school situation. Furthermore, the school’s 

vision/goal is set by principals based on the particular school situation, as different 

school situations tends to necessitate a different school vision/goal. The requirement 

purported by a school principal described that: 

“A school administrator is an education leader who promotes the success of all 

students by facilitating the development, articulation, implementation, and 

stewardship of a school or district vision of learning that is shared and supported by 

the school community.” (Wilmore, 2002, p.19) 
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It is evident that once the school direction is clear, school tends to achieve further 

development (Wilmore, 2002). Once the vision/goal is set by the principals and staff 

members, the subsequent step is to achieve the goals, which is also called the step of 

“vision implementation.” In Germany, most states have guidelines to assist the 

principals to achieve the educational goal (for more details on primary schools, see 

“Was Schulleiter als Führungskräfte brauchen,” 2008). For instance, in order to ensure 

that students acquire standard skills from learning, school principals are required to 

confirm that the students study in an open and transparent atmosphere and enable 

them to gain the knowledge at the certain age 5 . Indeed, achieving the school 

goal/vision requires assistance, whereby only the education system can ultimately 

firmly realize the school quality development6. Setting the vision/goal is connected 

with agreement with the teaching staff. This aspect is one reason why principals spend 

more time in setting the school vision/goal, However, setting the goal/vision tends to 

be sensible if there are valid teaching assessments (Avenarius & Heckel, 2000; Klein, 

2008; Schnellenbach, 2007). Meanwhile, school principals are required to pay 

attention to student achievement while allocating time to different parts in leading 

activities, whereby principals suffer more pressure with the increased demands from 

stakeholders7. 

In Germany, due to two major movements to promote school leadership to 

approach “modern public management,” school principals are required to transfer the 

decision power from external to internal. Principals are responsible for the curriculum 

designation and assessment (Doppler & Lauterburg, 2008; Schratz, 2003). Principals 

might confront conflicts in leading roles, whereby especially they need shift the role 

from manager to administrator and need to take different roles when they handle 

different problems, thus allocating different time to different cases. Instead of 

allocating time to leading the school, teaching accountability is determined by the 

school size and the number of pupils. With fewer students, the principal needs to take 
                                                                 
5 The Education System in the Federal Republic of Germany 2012/2013. 
6 Qualitätsentwicklungsverordnung – QualiVO, 2006. 
7 2011 台灣學童學習過勞情形調查發表記者會.https://www.children.org.tw/news/advocacy_detail/338. 
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more teaching accountability (Neumann, 2014). According to the ministry of 

education and culture of Schleswig-Holstein, it is claimed that “the time allocation to 

leading school is varying according to the number of pupils” (Ministry of education 

and culture, 2010). Thereby, German researchers has purported that compared with 

other OECD countries, the time allocated to teaching has more effects for German 

head teachers (Bonsen, Bos, & Rolff, 2008). The time allocation to leading the school 

only took 7-15 hours per week for most primary school principals, whereas they spent 

most time on class preparation and teaching (Bonsen et al., 2007). The fact that 

teaching accounts for the most time brings many advantages to students, although it 

means that school principals devote less time to leading activities. However, the time 

allocated to leading the school enables the school program to be innovated and the 

educational goals to be achieved (ASD, 1999). Meanwhile, in German primary 

schools managing school projects is prominent for headmasters, especially for the 

teachers who tend to apply for the principal’s position, whereby the experience of 

leading school projects or programs holds strong importance. Leadership competency 

is described via leading school programs and projects to provide assistance for the 

local education authority to determine the candidate, as well as reflecting an effective 

way for them to cultivate their potentials to be principals. 

The MSEM result in Chapter 4 reveal that when school principals spent more 

time on the maintenance of the school atmosphere such as handling the students’ 

misbehavior, keeping an orderly atmosphere and maintaining clear rules for students 

and teachers, student math achievement tended to decrease. The same situation is 

evident for the time spent on setting the vision/goal for school, as with more time 

spent on these issues, students tend to have less instructional time for their study 

because the principal was a teacher first.  In addition, the German school atmosphere 

places an emphasis on equity rather than hierarchy, meaning that school principals are 

situated in equivalent positions alongside teachers. Otherwise, when principals handle 

disruptive behavior in an autocratic manner, it tends to enable teachers to feel that 
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they are governed by principals (Schratz, 2003). 

For school management, German head teachers spent more time motivating 

teachers to have discussions and corporations with each other (see the details in the 

later Chapter 4). Apparently, the discussions and corporations hold strong importance 

in terms of affecting teaching, and thereby student math achievement increased. This 

is consistent with previous research, which claimed that more collaborations and 

sharing pieces of advice between teachers and principals tends to make the school 

atmosphere more comfortable (Hindin, Morocco, Mott, & Aguilar, 2007). The 

previous research in the last section of this chapter introduced the notion that the 

school atmosphere and context significantly affect student achievement. Thus, in line 

with the requirement of the local authority, it encourages school principals to 

coordinate even beyond the federal border to build a cooperated school atmosphere 

(Klein, 2008). German primary school principals need to delegate the management 

power to staff members such as deputy principals and teacher directors due to their 

overburdened teaching responsibilities. However, the deputy principal then encounters 

conflicts between teaching issues and leading activities, coupled with the discussions 

concerning teaching and learning, whereby there will be more coordination and 

negotiations. The democratic atmosphere in German primary schools offers 

opportunities to school staff, allowing them to be responsible for developing student 

achievement through collaborations. Researchers has highlighted that it is important 

for principals to support or facilitate teachers in guiding teachers to achieve school 

goals (Schratz, 2003). Meanwhile, due to the “decentralization movement” in German 

education instead of authentic leadership, shared leadership alongside distributed 

leadership is required for a more open and productive school atmosphere. As such, 

what school principals need to do and what kind of school organization the school 

intends to maintain both depend on the power delegation. In other words, it relies on 

the power that the government tends to delegate. More internal teamwork and 

corporation are necessary to promote leadership towards achieving the goals. As a 
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result, school principals not only need to provide simple instructions but also 

opportunities to extend the platform for external dialogues and cooperation 

(Ministerium für Schule und Weiterbildung, Wissenschaft und Forschung, 1999). 

In Chinese Taipei, school principals are required to strongly concentrate on 

managing the school and its atmosphere to be orderly for teaching and learning. As 

mentioned above, school principals are situated at professional leaders’ positions, with 

their major focus on administrative management and public relations. It might explain 

the main difference in primary school leadership between Germany and Chinese 

Taipei, since the principals in Chinese Taipei have more time to allocate to leading the 

school compared with their German colleagues. However, they also confronted with 

certain challenges, particularly concerning the principal’s leading ability. The previous 

chapter (chapter 1) and the prior section in this chapter have presented that school 

contexts mark a strong difference compared with Germany, such as the location of 

schools, financial support, and the students being in all-day schools. 

The education authority is more centralized in Chinese Taipei, whereby the 

education ministry has strong power to determine the vision/goal for education, in 

particular for the basic education. As such, the education ministry requires 

management objectives for principals to strongly concentrate on, namely to “plan out 

school issues, promote school achievement, initiate communications, maintain the 

school to be orderly, assist student on learning and living, manage finance, and 

communicate with the community” (Zhang, 1999). Meanwhile, the priority is to 

maintain learning and a safe school climate for students and teachers to establish the 

“learning community” throughout collaborations (Lee, 2015). Similar to German head 

teachers, the roles taken by school principals interact due to the overlapp ing school 

tasks. Hence, school principals are required to play different roles when they lead 

schools, while the primary school principals need to be facilitators in implementing 

educational policy. However, no matter what kind of roles school principals play, in 

line with the educational law primary school principals are required to concentrate 
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more on instruction leadership (see “Report of Education Reform,” 1996). 

School principals need to take into account the importance of developing efficient 

schools. Although in recent years researchers as well as school principals themselves 

have been advocating decentralized power, in fact hierarchical linearity remains the 

authority format in education management (Li, 2010; Tung, 2003; Ye & Xie, 2013). 

The authority format not only regulates school principals’ behaviors but also limits 

them. It is evident that the relationship between time allocated to “managing the 

school” and student math achievement was negative. The MSEM results in Chapter 4 

demonstrates that when school principals spent more time monitoring teaching and 

learning as well as initiating discussions with teachers, student math achievement 

decreased. The pressure for school principals relates to all-encompassing aspects. The 

meaning of the vision/goal of the school for teachers and principals might be different 

because they adopt different roles. For principals, when they act as the executors, their 

responsibility is to implement education policies. When their role is as inspectors, 

their major focus is to inspect schooling. For teachers, students’ learning is placed at 

the central point. As such, it causes different understandings of educational goals 

between principals and teachers. Besides, another point of differences in school 

management is the perception, whereby different understandings of the school 

goal/vision might bring subsequent effects. For instance, when principals share the 

education goal with teachers, principals are situated at the micro level but teachers 

stand at the micro level. The different perceptions of school goals enable or constrain 

their behaviors in the real school context, thus potentially explaining why student 

mathematics achievement is not affected by the time spent in setting or developing the 

school’s vision/goals. 

Maintaining the school climate to be orderly and safe shows a positive effect on 

student math achievement. Prior research has purported that students gain benefits 

from a safe and healthy school atmosphere (Darling-Hammond, LaPointe, Meyerson, 

& Orr, & Cohen, 2007). Class sizes in Chinese Taipei are much larger (usually 35 
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students), and thus principals needed to spend more time if they wanted to maintain a 

safe and healthy school climate for students and teachers. The Chinese Taipei school 

leadership style shows significant differences compared with Germany, in which a 

more democratic style is emphasized, whereas the authoritarian leadership style holds 

strong importance in Chinese Taipei primary schools. Principals devote much of their 

time to addressing disruptive students and reaffirming the importance of clear school 

rules (see details in Chapter 4). Besides, parents tended to prefer those schools with a 

high reputation, meaning that a safe and healthy school climate is likely to help 

schools to be placed on the list of revered ones. As such, it requires school principals 

to devote their attention to maintaining a healthy and orderly school atmosphere for 

students. 

The following Figure 3 and 4 clarify the related definitions of vision/goal, the 

management and the school climate in Germany and Chinese Taipei, respectively. 
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Figure 3 School leadership in German primary schools 
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Figure 4 School leadership in Chinese Taipei primary schools 
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different school contexts exert an influence on school leadership, with the members 

usually devoting different time allocation to leadership activities. The assistance 

group brings advantages for the school, such as supervising and advising teaching, 

supporting teachers and assisting teachers when they have teaching problems. Since 

the school is an organization, its contexts, education systems and organization cultures 

coupled with the inspection systems tend to exert influence on time allocated to 

leading tasks for principals. Here, a simple example is that the social culture sculpts 

the school sub-culture because they both firmly interact with each other. Studies on 

school leadership account for a part of studies on human recourses, meaning that a 

principal’s behavior, leading style and leading motivation are affected by the social 

environment in which they situated. The society along with the education system has 

its unique traits, which formulates the individual educational mechanism in each 

country. 

2.4 Selection procedure of primary school principals in Germany and 

Chinese Taipei 

Since the school is one part of social organizations, the factors regarding school 

organization should be taken into account. Hence, distinct culture is identified in 

terms of different locations. Different social and education organization systems affect 

not only school leadership but also the selection and training of principals. 

In Germany, there are common requirements for principal selection, namely at 

least five years of teaching experience as a standard requirement across sixteen länder 

(states). Each state determines its education system and rules by the guideline from 

the federal education ministry. The federal education ministry only holds the position 

of a supervisor and advisor to assist each state to meet the requirements. Therefore, 

different education systems and rules in each state are in force by the federal 

constitution. For the procedure of principal selection, the requirement of teaching 

experience, the social cooperated ability and the planned blueprint for developing the 
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school hold importance to determine whether one is capable of being a principal. Each 

state had its own procedure and detailed requirements for principal selection. 

The authority guarantees fairness for German citizens to apply for vacant 

principal or vice principal positions. Many states have declared that principals 

applicants who are business managers are admissible as applicants due to the school 

organization being emphasized in relation to effectiveness and efficiency, which is the 

same as in business enterprises (however, only Hessen state permits external 

applicants to apply for the principal’s position). Referring to the requirements for 

being a principal or vice principal candidate, the federal education minis try launched a 

program named “pool” in 2005, incorporating the criteria for vacant positions of a 

principal or vice principal. Up to 2015, it had been implemented ten years (ASD, 

2005). The early development programs that the applicants ought to attend are not 

obligatory but they are viewed as proof of the candidate’s leading competency. 

Leadership qualifications, managerial experience, teacher qualification and success in 

school leadership examination are also required (ETUCE School Leadership Survey, 

2012). The local authority is responsible for the selection principals and vice 

principals and it tends to prefer those who are outstanding in state tests. Especially in 

Bavaria and Hesse, the state authority emphasizes more the official state examination 

performance, whereas in Bad-Württemberg, Brandenburg, North Rhine-Westphalia 

and Saxony-Anhalt the local authority tends to observe the class to determine the final 

nomination. Take North Rhine-Westphalia, for example: there are four levels in the 

local administration organization, whereby the candidates are required to discuss or 

negotiate with administrators, and they are encouraged to describe the school 

development. The principals are encouraged to describe blueprints on how to develop 

the school and promote school achievement. The local authority tends to set the level, 

such as from level one to five to represent the score that the candidates gain. In Lower 

Saxony, Thuringia, Saxony, Hamburg and Berlin, the local authority pays more 

attention to the interview, and it is viewed as the most important part to determine the 
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principal and vice principal. In Schleswig-Holstein and Bremen, although the 

interview plays an important foundation, it is only useful if the applicants do not 

present their full potential during class observations (Huber, 2005; Rosenbusch, 2005).  

In different states, the aspects of interviews are manifold, such as the applicant’s 

potential, the development plans for the school, programs that they attended before, 

and what the teams or projects they have led before. The pre-selection interview is 

supervised by the school board, and the formal official interview is overseen by the 

local committee. In recent years, several states have begun to redesign the selection 

methods for principal selection8. 

The states are supervised by the German federal education ministry on principal 

selection and the detailed manner tends to vary in some individual states. In Berlin, 

Bremen, Lower Saxony and Nord-Rhine Westphalia, the selection is mutated 

according to the criteria of state regulations and stipulations. It also regulated that the 

federal education ministry is not only involved in the supervision but also in 

redesigning the selection procedure. The training course is required in most states in 

Germany, although it is not mandatory. The training sessions are developed by 

education colleges of university or institutes. The contents also vary in terms of the 

individual states, whereby some states emphasize school development, staff 

development and leadership development, and some states tend to cooperate with 

external business centers or companies to encourage the school principals to work 

together. The common formats in a training course are seminars, workshops and 

discussions, and the topics covered are within the scope regulated by the local 

education authority. German primary school principals are required to be responsible 

for caring for teaching staff, running the school and initiating discussions. Some 

vacant positions need a long time to find a suitable candidate, such that in most 

primary or secondary schools the teachers tend to take the leading work of school 

leaders without finance compensation9. An assessment center (AC) is established in 

                                                                 
8 Niermann, 1999; Hoffmann, 2003; Deneckeetl., 2005; http://www.modelle.bildung.hessen.de. 
9 ETUCE School Leadership Survey, 2012. 
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several states, aimed at supervising principals and evaluating principal effectiveness. 

In Bavaria, the function of ACs is viewed as the orientation courses 

(Orientierungslehrgänge), while in Bremen and Hamburg it is viewed as an 

adjustment system. They are mandatory for the principals to attend in both cases 

(Klein, 2008). 

In Chinese Taipei, nearly 40 years ago the principal’s position was life- long. 

From 1970, the new discipline regarding principal selection was employed by the 

local authority. Accordingly, principal candidates required teaching and management 

experience. Thereby, it was determined whether they have outstanding achievement in 

terms of school management. Their performance was evaluated by an education 

committee and it helped to make the final determination. From 2000, new selection 

discipline has regulated that the education ministry is only responsible for planning 

the selection procedure and it received feedback from students and the school staff to 

evaluate whether the principal was competent. 

At present, the discipline of primary school principal selection is separated into 

three parts according to the academic qualifications of the applicants. Applicants who 

have graduated from academic university, education university and education colleges 

require two years of management experience as a department director. For applicants 

who have graduated from three-year college, three years of management experience is 

required. Candidates without a formal academic graduation certificate are encouraged 

to have a minimum of two years’ teaching experience and three years’ management 

experience. Although decentralization has been gaining its popularity in recent years, 

the centralized authority also takes prevalence. The authority determines whether the 

candidates are capable of being principals via reviewing their educational 

qualifications. Moreover, the test is also emphasized, revealing that the candidates 

need to take the test under the supervision of the local education ministry. Those who 

achieve outstanding performance in the trial tend to be nominated by the local 

authority and they are encouraged to attend the training courses offered by education 
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universities. The training course lasts for eight weeks and its major emphasis is on 

knowledge regarding administration, psychology and leading skills. Subsequently, 

they are required to practice in the real context with the assistance of experienced 

principals, which lasts two weeks. 

The training for principals who are in position is lacking in Chinese Taipei. It 

enables in-position principals to ignore the problems with which they are confronted 

in the real school context. Given that the practice of being formal principals lasts for 

only two weeks while training courses for in-position principals are rare, principals 

are often confused when situated in the real school context. Informal inspections and 

the lack of an inspection entity along with lacking assessments and training for 

in-position principals strongly affect their effectiveness and quality (Qin, 2006). 
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Chapter 3 Literature Review 

3.1 Previous research on school effectiveness  

School effectiveness research (SER) draws attention to education improvement. 

Hence, a series of problems concerning how students acquire different achievements 

with different characteristics emerge. It is well known that students have different 

kinds of logical minds (although some students gain the knowledge from the same 

teachers because they study in the same schools). Consequently, the ability to 

understand different logic styles of students who come from different families 

becomes the core research question as it plays a necessary function in student 

achievement and students’ further success (Blanden & Gregg, 2004). 

Previous research has highlighted that the history of school effectiveness research 

is short but indispensable (Brookover, 1979; Coleman et al., 1966; Creemers & 

Schaveling, 1985; Edmonds, 1979; Rutter, 1982; Scheerens & Bosker, 1997; Teddlie 

& Reynolds, 2001; Creemers, Stoll, & Reezigt, 2007). However, in recent years, 

especially in last three decades, as international large-scale assessments and national 

testing system have gained in popularity, empirical researchers have paid more 

attention to school effectiveness research because they intended to obtain information 

and characteristics of effective schools. Besides the questions of how education works 

as a foundation for better education quality and how to guarantee that education is 

further developed, especially the issue of how to put school effectiveness research 

theory into practice to improve student achievement has attracted researchers’ 

attention. In other words, promoting school development has become a focus for 

researchers. Consequently, many researchers such as Creemers, Scheerens and 

Reynolds as well as Boskers have sought to find a suitable explanatory mechanism on 

school effectiveness (Reynolds, Teddlie, Creemers, Scheerens, & Townsend, 2000; 

Reynolds, 1997). In other words, it is attractive for education researchers to ascertain 

what affects student achievement via “applicable” factors such as school climate, 
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organization, school leadership, school conditions, school resources and teaching 

efficiency. Hence, school effectiveness research (SER) has made significant progress 

and contributed a lot to school improvement (SI). 

The first insights into school effectiveness research come from Rutter, Coleman 

and their collaborators, as well as from Christopher Jencks in the United States and 

the United Kingdom (Rutter, 1979; Coleman et al., 1966; Jencks et al., 1972). This is 

why the author begins with the review from the United States and the United 

Kingdom on school effectiveness research. This study devotes more attention to the 

comparative study between Germany and Chinese Taipei, although both ecnomies 

take much experience from the United States and the United Kingdom in terms of 

school effectiveness research. In order to clarify relevant information, the previous 

school effectiveness research in the US and UK becomes the foundation before the 

argumentation. 

3.1.1 SER in the United States and the United Kingdom 

In the US after collecting data from 4,000 elementary and secondary schools, 

Coleman and his colleagues conducted multi- level (school level and individual 

student level) regression analyses. They concluded that “school brings little influence 

to bear on a child’s achievement that is independent of his background and general 

social context” (Coleman Report, 1966, p. 325). They also asserted that the variations 

of school experience did not affect student achievement. Besides, in his report it was 

declared that “Coleman’s survey estimated of a figure of 9% of the variance in an 

achievement measure attributable to American schools has been something of a 

benchmark” (Coleman Report, p. 306). Mayeske subsequently reanalyzed the data 

and affirmed that the variance between schools was more than what Coleman 

obtained (Mayeske et al., 1973). Indeed, about 37% of the variance could be 

explained by differing factors between the schools. Furthermore, after conducting 

large-scale research alongside the data from Coleman’s report, Jencks and his 
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colleagues found that the difference in school attainment was not determined by 

education but rather by the knowledge (pre-knowledge) before the children started 

their education. Therefore, from their viewpoint, student achievement is more closely 

related to family background (Jencks et al., 1972). For instance, parental education, 

family economic background as well as students’ pre-knowledge learning 

opportunities hold strong relevance, “…concluding that schools do not matter much 

about either student achievement or financial success in later life, all of them has 

affected student attainment.” (Jencks et al., 1972, p.33). Accordingly, family 

background strongly determines students’ success in school and their future incomes. 

Although both Coleman and Jencks initially emphasized equity for students who had 

the opportunities to accept education, albeit from two different perspectives, they 

reached the similar conclusion that student achievement is not so strongly related with 

school education. Moreover, Jencks evaluated the impact of home and school 

according to sufficient size rather than only estimating the percentage of the variance 

used to explain student achievement. At the beginning, they did not work for either a 

corresponding framework or conceptual ideas on school effectiveness, but rather only 

from different aspects. Although Coleman focused on sociology whereas Jencks 

emphasized on psychology, they reached similar conclusions. 

Subsequently, in 1976 Brookover and Lwzote conducted an empirical study on 

relevant variables related to school that are essential for student performance. They 

identified eight elementary schools, ascertaining which ones were consistently 

improving schools and which were the schools in which student achievement declined. 

Thus, among the eight elementary schools, six were viewed as the 

consistent-upgrading schools, and the other two were taken as consistent-declining 

schools. The primary purpose of their study was to ascertain differences between the 

consistent-upgrading school and the consistent-declining schools, while they had to 

differentiate what difference was more important for education outcomes and school 

effectiveness and improvement. They analyzed data from the Michigan Education 
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Assessment database, which were especially for grade 4 and grade 7. Meanwhile, they 

visited schools and interviewed teachers to collect data. They ascertained that the 

emphasis on education goals, close trust, high academic expectation, teaching quality,  

instruction time, instructional leadership, a high-responsibility model for students and 

teachers’ motivation were deemed to serve as the foundation in promoting student 

performance (Brookover, Beady, Flood, Schweitzer, & Wisenbaker, 1977). 

Later, in 1982, Edmonds – who was a school board superintendent – also 

contributed to school effectiveness research. His study focused on school 

improvement, particularly emphasizing education practice. He put the school 

effectiveness theory into school improvement (SI), expecting that the school might 

achieve further development via school effectiveness research (Edmonds, 1979). 

Coleman was eager to explore equity chances that students have to accept 

education, while Edmonds was more interested in policy-making, and further 

implemented a serial of relevant policies based on school effectiveness research. The 

difference between Edmonds, Coleman and Jencks was that Edmonds and his 

colleagues took urban poor schools as the focus in their research, so they subsequently 

conducted a compelling case study for many urban poor schools. He not only intended 

to obtain results from school effectiveness research but also expected to create 

effective schools for urban poor students. “Progress requires the public policy that 

begins by making the poor less poor and ends by making them not poor at all” and 

“Inequity in American education derives first and foremost from our failure to 

education the children of the poor” (Edmonds, 1979, p.15). Hence, he and his 

colleagues conducted empirical research of 10,000 students in 20 schools in the 

Model Cities’ Neighborhood (most were urban poor schools), whereby 2,500 students 

were randomly sampled and then eight pupils were selected from each classroom in 

20 schools. Meanwhile, they used math and reading achievements in standard 

achievement tests (SAT) as the dependent variable. Moreover, a school was termed as 

effective if student achievement was equal to or above the city average grade in math 
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and reading. In order to gain accurate results, they also took students’ personal 

abilities and their family backgrounds (or the social economic status of students) into 

consideration, although it was demonstrated that student family background did not 

significantly affect student achievement. Therefore, in their final research, they 

deduced student family background as having an insignificant effect on student 

attainment. 

Aside from the Coleman report and Inequality: a Reassessment of the Effects of 

Family and Schooling in America, one of the most influential studies regarding school 

effectiveness research was the Five-factor model. It was generated from school 

effectiveness research and incorporated five important factors in schools to enable the 

school to be effective. The five factors were summarized by Edmonds as strong 

instructional leadership, a focus on basic skills, a safe and orderly school environment 

or climate, high academic expectations and frequently evaluating student achievement. 

The five-factor model became an efficient way to evaluate school success (Edmonds, 

1979). Taking it as the foundation, Edmonds suggested that the premise of school 

effectiveness was strong school leadership. “Urban schools that teach poor children 

successfully have strong leadership and a climate of expectation that students will 

learn” (Edmonds, 1979). From ten summaries of comparative studies between 21 

high-achieving school and 21 low-achieving schools, Edmonds said that “it is notable 

chiefly for its reinforcement of leadership, expectations, atmosphere, and instructional 

emphasis as consistently essential institutional determinants of pupil performance” 

(Edmonds, 1979). As the five-factor model narrowed the scope of school effectiveness 

research, the five-factor model became the point of focus for other researchers. Thus, 

the majority of researchers began to explore relevant research about the five-factor 

model, and they tried to find more details on school factors to explain the reasons why 

there were differences in student attainment via the five-factor model. As a result, it 

enabled school effectiveness research to achieve significant development. Until 1983, 

the relevant research was also circled by the five-factor model, while researchers also 
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aimed to widen detailed knowledge on the five-factor model, seeking to define the 

clear mission for school effectiveness and ascertain relevant factors in school practical 

operation. For instance, from the 1990s Lezotte began to continue school 

effectiveness research that was left by Edmonds (Lezotte, 1991). Although his focus 

was the same as Edmonds, however, he took more interest in school improvement. He 

concluded that the school improvement should be developed from a comprehensive 

perspective. Hence, the framework of school improvement was considered from 

different angles to help students to promote their attainment. The conclusion that he 

obtained was a response to Edmonds, which meant that his research was a 

development of Edmonds’s research. 

 School effectiveness research gained significant progress during that period. 

Most researchers conducted a large amount of research regarding the relationship 

between school factors and education outcomes. For example, researchers realized 

that different school locations had different characteristics, while different classrooms 

nested in different schools had features that were marked by the schools, and they 

both influenced student achievement because the patterns and features of schools and 

classrooms play a vital role in education outcomes (Finn & Voelkl, 1993; Hoy & 

Sweetland, 2000; Leithwood, 2010). 

In the UK Michael Rutter – the pioneer of school effectiveness research – 

explored relevant research from an empirical aspect (Rutter, 1979) Meanwhile, 

Mortimore, Sammons, Stall, Lewis, and Ecob began to pay attention to primary 

school effectiveness during the same period in the US (Mortimore, Sammons, Stall, 

Lewis, & Ecob, 1988). The research groups are separated into two groups, and they 

both preferred schools that were included in the International Large-Scale Assessment 

(ILSA). After 15,000 hours tracking every student’s activity even covering sleeping 

time, Rutter ascertained that factors such as the values of students, teaching behaviors 

and organization environment significantly affected student achievement (Rutter, 

Maughan, Mortimore, Ouston, & Smith; 1979). Rutter focused on four aspects related 
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to student achievement: student behavior in school, attendance at school, examination 

success, and student delinquent behavior. He found that what was important for those 

high-effective schools were not related to school size, classroom size, as well as the 

school buildings. The cornerstone of an effective school was keeping the balance 

between intellectual students and insufficiently intellectual students. He also found 

that school climate, school management, and the role of teachers might positively 

affect student achievement. Meanwhile, the use of homework and the headteacher 

leadership also plays a vital role in student achievement. A democratic atmosphere 

was found to be helpful for principals to make decisions, manage the classroom and 

provide the development opportunities for teachers (Rutter et al., 1979). In addition, 

he also recognized that students’ social background alongside their intellectual 

abilities were the major reasons causing differences in student achievement. Moreover, 

he mentioned that academic expectation, school leadership, teaching activities, the use 

of rewards and punishments, student personal conditions, school organization and the 

school/classroom environment were essential elements to affect student achievement. 

All factors listed above could explain why some schools are effective. Rutter 

identified some common factors linked with positive performance in effective schools, 

and then he answered the questions regarding which factors affected student 

attainment from through 15,000 which he spent with all students in twelve inner-city 

secondary schools in London. 

Rutter research on school effectiveness ascertained the factors in school that 

affect student achievement in the real context, which helped further researchers to 

distinguish effective school factors. Meanwhile, his research is more persuasive for 

further studies due to its pragmatism and the details on daily school operation and 

student factors. As such, Rutter’s research is taken as the foundation of school 

effectiveness research. 
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3.1.2 SER in main European countries 

Following school effectiveness research in the US and UK, school effectiveness 

research in European countries began from 1983. As increasing attention was paid to 

school effectiveness research, some researchers began to criticize current results 

because they opined that it focused on empirical research and stressed the relationship 

between variables, but paid less attention to theory foundation (Creemers, 2002; 

Levine & Lezotte, 1990; Mortimore et al., 1988; Scheerens, 2013). Moreover, there 

was abundant research emphasizing testing relevant school effectiveness research 

theories and its mechanisms, which explained what kind of relations exist between 

different variables. However, it lacked a focus on how to cope with high-stake risks 

for school upgrading with appropriate strategies. Accordingly, without the 

improvement of school effectiveness research theory, it is impossible to set the 

pragmatic goals of improving schools and further developing school effectiveness. 

Therefore, Creemers, as well as Schaveling both started to summarize school 

effectiveness research in secondary schools (Creemers et al., 1985). Because the 

schools are nested states (or communities), classrooms are nested schools and 

students/individuals are nested classrooms, hence multi- level method became an 

attractive point for researchers. As such, Creemers initially was eager to obtain 

information from different levels, which was used to indicate school effectiveness. 

For instance, student ability, the social status of parents and the pre-knowledge or 

pre-attainment of students represent relevant characteristics at the individual student 

level. Meanwhile, factors strongly affecting student achievement are class instruction, 

school leadership, as well as school climate and school atmosphere at the school level. 

They all come from the class and school level. Creemers summarized the structure on 

school effectiveness research in secondary school located in the Netherlands, and he 

avoided some flaws in previous research. Subsequently, he developed a conceptual 

model called the “dynamic model” with multiple levels (school level, classroom level, 

and individual level), which stemmed from the model of Carroll (Creemers, 1991; 
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Scheerens, 1992; Stringfield & Slavin, 1992). However, unlike Carroll’s model, 

Carroll initially focused on foreign language learning and training, and he gained the 

odds of success in school effectiveness research. In Carroll’s study, student 

achievement was the result of the ratio between the time needed and the actual time 

spent learning by students (Carroll, 1963). Furthermore, he asserted that the time 

spent studying was influenced by students’ attitude, ability and motivation (the time 

that the student was willing to spend learning he termed as “perseverance”), which are 

situated at the individual student level. Meanwhile, the factors situated at the 

classroom level might contribute to instruction quality and the time for learning 

allowed by teachers (called student learning opportunity). There were three 

components in Carroll’s model concerning the time, quality and instruction quantity 

(Carroll, 1963). Based on Carroll’s model, Creemers developed a dynamic model that 

incorporated the multi- level factors affecting student achievement (Creemers & 

Kyriakides, 2010). In particular,  he opined that the instruction quality accounts for the 

most importance in student achievement. In order to further obtain the essence of 

instruction quality, he extended the research on some factors, such as curriculum 

materials, grouping procedures and teacher behaviors, aiming to analyze the factors 

that cause differences in student achievement. Besides, it was notable that the new 

model comprises not only school effectiveness but also teacher effectiveness, as well 

as the input-output model in school organization. Creemer’s model told us the reasons 

why different education systems perform differently, as well as explaining why 

student attainment has significant gaps (Creemers & Kyriakides, 2010). As such, his 

study provided more information for later research, enabling more levels to be taken 

into account. It was a milestone leading future research on how to improve school 

achievement by national education policy and how to cultivate a much healthier 

school climate to be more comprehensive (Caro & Lenkeit, 2012; Isac, Maslowski, & 

Van der Werf, 2011; Marks, Cresswell, & Ainley, 2006; Mohammadpour & Ghafar, 

2014; Kyriakides, Georgiou, Creemers, Panayiotou, & Reynolds, 2017) . 
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School effectiveness research (Schuleffektivitäts) is rather rare and unsystematic 

in Germany and most school effectiveness research has stemmed from the US and UK. 

Aurin (1989) highlighted that school effectiveness research was not placed at a unique 

position in the educational field, although the government and administrative 

ministries are strongly interested in the characteristics of effective schools and what 

makes schools effective. They deemed that school effectiveness research took an 

important function in future education study (Aurin, 1989). Fend (1986) conducted a 

comparative study based on the characteristics of effective and ineffective schools and 

he placed his focus on all factors related to schools, teachers, students and parents. 

Accordingly, he proposed that education quality characteristics are based upon the 

construct of school culture (Fend, 1986). In particular, school effectiveness research 

started to be attractive when Germany began to participate in international large-scale 

assessment (ILSA) such as TIMSS in 1995 and PISA 2000.  

German school effectiveness research is based on the different definitions of 

effectiveness. Ditton (2000) developed a model based on the school effectiveness 

model, which is popular with the “input-output” model. However, Ditton included 

more factors such as school quality, curriculum quality into the process to make the 

current model enriched and distinct. Meanwhile, researchers questioned on the 

criterions of educational outcome. Seidel (2008) analyzed the criterions of school 

effectiveness during the period between 1995 and 2004 and he found that cognitive 

achievement is mostly taken as the criterion (82%) for judging school effectiveness 

(Seidel, 2008). Ditton (2000) considered that the short-term criteria to measure 

educational outcomes should be broadened, whereby students’ motivation and 

affection, learning attitudes and their social behaviors should also be taken as 

educational outcomes (Ditton, 2000). More specifically, cognitive and non-cognitive 

factors were included to explain educational outcomes via the “input-output” model. 

With different understandings of school effectiveness, Stanat and Christensen (2006) 

used PISA 2003 data to report the relationship between student family immigrant 
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background and student literacy reading competency, which aimed to help immigrant 

students with effective language learning (Stanat & Christensen, 2006; Christensen & 

Stanat, 2007). Klieme (2010b; 2013) collected the data from students from the fifth, 

seventh, and ninth grades embedded in 230 lower-secondary schools with a 

longitudinal study to explore extracurricular activities in 2005, 2007, and 2009. He 

found that only using cross-sectional data is less accurate in interpreting the 

relationship between school effects and student achievement, while cross-sectional 

data could not offer the appropriate reason to explain school development (Klieme, 

Fischer, Holtappels, Rauschenbach, & Stecher, 2010). His study responded to 

Creemers, who purported that school improvement research required a dynamic 

process due to each phase of school improvement being unstable. He also analyzed 

the role of large-scale assessments (TIMSS/PIRLS, and PISA) in terms of school 

effectiveness and school development, finding that international large-scale 

assessments might assist future profound studies such as longitudinal, 

quasi-experiment and intervention studies with prior findings from cross-sectional 

studies. He also highlighted that the assumptions from the large-scale assessments 

study could be tested by school effectiveness due to the scales being international and 

the data sources being less narrow. Bonsen, Bos and Rolff (Bonsen et al., 2008) found 

some contradictions among school effectiveness research (Schuleffektivitäts) and  

school improvement (Schulentwicklungsforschung) in Germany, and as a result they 

merged both school effectiveness research and school improvement by integrating 

curriculum, quality management, and general system development. Moreover, with 

the requirement of individual school development and new public management, 

German education emphasized each individual school as the action “unit”. Thus, how 

to improve individual school quality emerged as a critical function in German 

education research (Fend, 2006; 2008). 
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3.1.3 SER in Chinese Taipei  

In recent years, as Chinese Taipei becomes more international and diversified, its 

education also varies according to its economic development. It is known that Chinese 

Taipei students have participated in many international large-scale assessments such 

as PISA, TIMSS and PIRLS, in which they have acquired outstanding achievements. 

However, researchers in Chinese Taipei do believe in the notion that “education 

cannot compensate for society” (Berstein, 1970). Consequently, they began to focus 

on school effectiveness from the mid-1980s. In last decade, more research has paid 

attention to SER, becoming an important and attractive focus. However, most 

researchers paid major attention to empirical research. Meanwhile, their empirical 

studies were separated into two aspects, emphasizing questionnaire studies aiming to 

find out the key factors related to school effectiveness (Chen & Liu, 2015; Pan, 1999), 

as well as extracting the indicators to measure school effectiveness (H. M. Li, 2006; 

Li, 2005; Tang, 2006; Wu, 2002; Xu, 2006; Y. H. Zhang, Yan, & Xie, 2008; Zhang, 

2003). However, most school effectiveness research results are presented by doctoral 

dissertations or master’s theses, but seldom by journal papers or articles. 

School effectiveness research in Chinese Taipei has not maintained the same pace 

as in the US and UK. In particular, it started rather late compared with the US and UK. 

Besides, the primary school effectiveness research format in Chinese Taipei is focused 

on effective factors that have been recognized by empirical research in the US and UK. 

Hence, school effectiveness research in Chinese Taipei has been questioned by 

domestic researchers because it ignores the indigenous traits (Pan, 1997). Although 

school effectiveness research has made great progress in the US and UK, researchers 

have asserted that perhaps not all of them have been adapted to the situation in 

Chinese Taipei. For instance, in the US researchers has highlighted that the school 

principal has a strong effect on school effectiveness. However, in UK it has been 

found that the principal, vice principal and teachers have a stronger impact when they 

work together compared with the principal working alone, which means that the effect 
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on student achievement perhaps not only comes from the principal (Gunter & 

Forrester, 2009; Supovitz, Sirinides, & May, 2010; Townsend & Macbeath, 2011). By 

contrary, in the Netherlands researchers have found that the school leadership does not 

affect the student achievement as much as literature has reported (Creemers, 1996). 

Hence, all discrepancies of school effectiveness research were deemed as different 

effective factors in schools to influence student achievement under given contextual 

conditions. 

Previous research has demonstrated that most research about school leadership 

research in Chinese Taipei emphasized those factors related to the school climate, 

school leadership and teaching quality. Especially the factors related to school 

administration have attracted more attention (Chen, 2002; Li, 1995; Lin, 1990; Liu, 

1992; Tsay, 1993; Ye, 2005; You, 1992). 

Researchers has also presented different viewpoints to describe school 

effectiveness research. For instance, Cheng proposed that school effectiveness 

research was responsible for enhancing school efficiency (Cheng, 1996). Zhang held 

the viewpoint that the definition of school effectiveness was to employ a leadership 

strategy to gain recourse from outside of school and integrate the students with school 

organization to satisfy individual teachers’ needs and achieve school goals. 

Meanwhile, enabling the school organization to be further developed was another 

responsibility of school effectiveness (Zhang, 1996). 

However, other scholars adopt different points for understanding school 

effectiveness. For instance, Xie concluded that school effectiveness is the result of 

evaluation effectiveness. In other words, he took more interest in empirical research 

on school effectiveness, from which he evaluated school effectiveness in the real 

context. Thus, it enabled policy-makers to develop policy according to the evaluation 

results. Meanwhile, Xie also commended the input-output model, which was 

employed to measure whether the recourse was scientifically used. In his study, 

school effectiveness was viewed as a response to the evaluation (Xie, 1997). Wu also 
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aligns with empirical research, proposing that the perspective of school effectiveness 

is comprehensive and the evaluation of school effectiveness should place emphasis on 

student attainment, school leadership, school atmosphere, study strategy and study 

skills, as well as the culture and value of school and teachers’ development (Wu, 

1997). Besides, he highlighted that school effectiveness is influenced by the school, 

teachers and individual students. As a response, similar to Creemer, he concluded that 

the factors related to school effectiveness came from multiple aspects (Wu, 1989). 

Referring to the relationship between school effectiveness and student 

achievement, Zhizheng Jiang divided the school effectiveness research aspect into 

four dimensions, namely administration effectiveness, teaching effectiveness, student 

attainment effectiveness and community effectiveness (Jiang, 2000). Each point of 

effectiveness was evaluated separately, and then the eventual school effectiveness was 

the synthesis of four aspects (Jiang, 2000). Moreover, Lin agreed with Wu and Jiang 

admitted that the factors related to school effectiveness not only from the levels they 

mentioned above but also from parental- level (Lin, 2002). Furthermore, in alignment 

with Wu and Lin, Zhong suggested that the school climate ought to be taken into 

account as a part of school effectiveness (Zhong, 2004). 

School effectiveness researchers in Chinese Taipei take more interest in the 

interacted relationships among the factors from different levels. Accordingly, 

researchers have placed more emphasis at multiple levels of school effectiveness 

research in the last two decades. However, the challenges of school effectiveness 

research have resulted in different definitions and understandings of school 

effectiveness. It is also one of the reasons why school effectiveness research in 

Chinese Taipei has developed in gradual steps but not in such a great process 

compared with Western countries in the last three decades. The early school 

effectiveness research strongly concentrated on the factors from the 

single-dimensional level. Moreover, the standard of school effectiveness evaluation is 

also single-dimensional because most researchers want to find the most influential 
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factors concerning school effectiveness (Chen, 2006). Consequently, many 

researchers have questioned the result because they think that the single-dimensional 

standard cannot evaluate school effectiveness. Accordingly, student attainment is 

influenced by multi-dimensional factors, which means that the factors might be from 

multi- level but not from the single-dimensional level. Therefore, researchers began to 

probe the administration, teaching and school to reconsider school effectiveness 

evaluation. The school organization, teaching and social recourse began to attract 

more attention from the early-2000s (Chen, 2001; Dai, 2001; Fan, 2002; Guo, 2001; 

Li, 2001; Wang, 2001; Wu, 2001; Xu, 2001; Yang, 2001; Ye, 2001). Moreover, Wu 

suggests that schools have their primary goal as a formal organization (Wu, 2004). 

How to input the resources to enable the potentials of school staff to be used to 

achieve school goals was the major part in school effectiveness research, while the 

individual needs of staff also needed to be taken into consideration (Wu, 2001). 

Liu and Chen summarized the previous research and found that five dimensions 

were used to evaluate school effectiveness, namely administrative school leadership, 

teaching instruction, student attainment, school resources and community support 

(Chen & Liu, 2005). Thus, separated research on each dimension began to emerge, 

such as research on the relationship between organizational culture and school 

effectiveness, as well as the relationship between school leadership and school 

effectiveness. Besides, the relationship between teaching instruction and schoo l 

effectiveness gained strong attention (Chen, 2010; Li, 2010; Shi, 2010; Wang, 2008). 

Meanwhile, taking the five dimensions as the foundation, each dimension 

involves many sub-dimensions. Researchers began to focus on the personal traits and 

behaviors of school principals, which was viewed as one sub-dimension of the 

five-dimensional school effectiveness. Along with the professional leadership, 

information management and the conflict management of school principals was 

placed on the list of school effectiveness research. Finally, researchers found that all 

factors related to school leadership mentioned above had a significant influence on 
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school effectiveness and student attainment (Chen, 2004; Dai, 2000;  Deng, 2005; 

Jiang, 2008; Lin, 2004; Wu, 2004; Zhang, 2007; Z. Y. Lin, 2004). Furthermore, the 

sub-dimensions also included the relevant knowledge on school-based management, 

human resource management, innovation and reforms, school climate and team 

interaction in relation to school effectiveness. Some researchers also took interests in 

teaching effectiveness and devote strong attention to studying effective factors that 

strongly influence school effectiveness, since they affirmed that teaching effectiveness 

was an important aspect in relation to school effectiveness (Jiang, 2006; M. K. Huang, 

2007; Q. Z. Wang, 2005; Z. M. Wang, 2008). 

School effectiveness research in Western countries such as in the US, the UK as 

well as Hong Kong provides the majority experience for relevant researchers in 

Chinese Taipei. Indeed, throughout previous school effectiveness research in recent 

years, as mentioned above it was apparent that they were mostly presented by masters’ 

thesis or doctoral dissertations. The numbers of dissertations concerning “school 

effectiveness” amounted to 408, of which 200 took primary schools as the research 

focus. After probing into 200 dissertations, conspicuously most of the dissertations or 

theses asserted that school organization – which researchers believed related to 

student achievement – comes from four aspects: school leadership, organization 

management, teachers’ performance, parents and community support. Meanwhile, it 

also included other sub-dimensional factors, such as the principal’s traits, behaviors, 

and leadership styles. In particular, taking the single-dimensional standard to evaluate 

school effectiveness became scarcer because it was recognized that the 

single-dimensional standard could not adequately evaluate school effectiveness. In 

order to present the characteristics on school effectiveness research in recent years in 

Chinese Taipei, the author summarizes some points as follows. 

First, most research was paid to empirical research but seldom to school 

effectiveness theory. As Cremeers pointed out, much empirical research on school 

effectiveness research became the major point, although most studies ignored the 
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theoretical research in depth (Creemers, 1994). Such situation enabled researchers to 

be outstanding statisticians but not successful educationalists. 

Second, compared with the US and the UK as well as other European countries, 

school effectiveness research began rather late in Chinese Taipei. Therefore, it largely 

followed the Western countries but neglected the indigenous characteristics. Hence, 

school effectiveness research in Chinese Taipei was challenged by the effects on all 

sides such as international and domestic pressure. It needs to monitor student 

attainment as the central point in school effectiveness. Therefore, continuously 

improving student attainment is researchers’ accountability. Meanwhile, the supported 

education policy motivates student achievement, forcing researchers to reconsider the 

focus of school effectiveness and gain more precise evaluations of school 

effectiveness. 

Third, researchers have placed more attention at the school and class levels but 

less attention to the individual student level. To date, student attainment still plays a 

predominant role in school effectiveness, whereby researchers need to consider 

individual student needs. Students are situated at the core of education development, 

and thereby it is necessary to explore students’ needs to discover what enables 

students to be motivated. Besides, although the school is viewed as one social 

organization, it always has discrepancies compared to business organizations. Hence, 

its specifics limited students given that they could not behave like the employees in an 

enterprise. The school is viewed as a community, in which students learn knowledge 

and to be cultivated as fully-developed citizens. As a response to Maslow’s hierarchy 

theory of needs, in which he pointed out that motivation is the priority for personality 

development, satisfying individual students’ needs became the priority to develop 

student achievement. 

Fourth, the definition and understanding of school effectiveness are diversified 

among different school cultures, communities and districts in each country, and even 

within the same country. School effectiveness research is based on the notion that “the 
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school is not perfect,” and therefore the meaning of school effectiveness research for 

each school is neither omnipotent nor useless. However, it does mean that schools 

have the space to improve and to be effective if school effectiveness works. Since the 

districts are separated in Chinese Taipei with each district having its particular 

characteristic, how to define and evaluate school effectiveness with unified standard 

are points that researchers have to consider. As such, researchers are supposed to 

discern the meaning of school effectiveness according to the discrete situation and 

work out the unified standards to evaluate school effectiveness. 

 Fifth, as mentioned above, previous school effectiveness research has placed 

more attention on single-dimensional factors. However, later research has told us that 

the factors affecting school effectiveness are multi-dimensional, meaning that perhaps 

the dynamic and comprehensive model could be an alternative for researchers. 

Sixth, most reports and results on school effectiveness research have drawn 

strong attention to paper research but lacked practical relevance. Although there are 

discrepencies in the focuses of school effectiveness research, school improvement, 

and school leadership, researchers from Western countries and Chinese Taipei hold 

the viewpoint that school effectiveness and school improvement have continuously 

interacted with each other (Comer & Haynes, 1991; Cook, Meko, Stahle, & 

Cleaveland, 1999; Hopkins & Reynolds, 2001). Therefore, it requires researchers in 

Chinese Taipei to probe into the school improvement practice, whose aim is to further 

improve school achievement by using school effectiveness research. 

3.1.4 Differences and similarities between Western countries and Chinese 

Taipei in terms of SER 

There is no unified definition of school effectiveness to date since researchers 

hold different viewpoints. This is possible because the education requirements have 

been increased, whereby the concept of school effectiveness constantly varies. In 

addition, the factors related to school effectiveness are not placed only at the 
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single-dimensional level but rather at the multi-dimensional level. In other words, as 

mentioned above, the factors based at the multi- level have been in focus for 

researchers, such as the factors related to the school principal, school administration, 

school climate, school organization, teaching resource and curriculum, as well as the 

development opportunities for principals and teachers and the job satisfaction 

(Banerjee, Stearns, Moller, & Mickelson, 2017; Griffith, 1999; Kane, Taylor, Tyler, & 

Wooten, 2011; Louis, Dretzke, & Wahlstrom, 2010). 

However, aside from the characteristics of school effectiveness research in 

Chinese Taipei summarized by the author in last section (Section 2.1.4), the author 

also found factors used to measure school effectiveness from a multi- level aspect in 

recent years. In particular, insights into the comparative study between Chinese Taipei 

and Western countries, the factors usually used on school effectiveness research in 

Western countries and Chinese Taipei are presented as follows. 

In Western countries, researchers tend to pay attention to the following factors: 

Codianni & Wilbur (1993) Administration and teaching; 

Sharon (1997) School administration, school organization, school climate and 

employing information 

Kanold (2002) School administration and student performance 

King (2003) School administration, school organization, teaching, student 

performance, employing information and school environment  

Bellum (2003) Employment information 

 The scholars in Chinese Taipei followed this mainstream as Western countries, 

such as, 

Minghui Zhang (2003) Admin istration, teaching, student performance, employing informat ion, 

school environment 

Rui’e Li (2005) School administration, school organization, teaching, school climate, 

school environment 

Hongmiao Li Admin istration, teaching, student performance, employing informat ion, 

school environment 

Ruixia Xu School administration, teaching, employing information 

Zhimin Tang School administration, teaching, school climate, student performance, 

employing information, school environment 

Yihua Zhang; Hongxin  

Yan; Chuanchong Xie 

School administration, teaching, school climate, student performance, 

school environment 
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(2008) 

 Conspicuously, what is presented above demonstrates that most researchers in 

Chinese Taipei have placed school administration as a priority and took it as the major 

point in school effectiveness research. After taking the indigenous characteristics of 

Chinese Taipei into consideration, researchers sumarized the factors on administration, 

related to the school principal, middle- level managers and teachers with 

administrative responsibilities, being responsible for promoting school achievement 

and improving school effectiveness research (Chen, 2003; Hong, 2008; Jiang, 2003; 

Lin, 2000; Tsai, 2005). However, some researchers asserted that the school – which 

was viewed as one organization – had some similar characteristics as enterprises. 

Therefore, school organization stood in front of diversity, empowerment, cooperation, 

and heterogeneity (Wu, 2003; Zhang, 1997; Liao, 2000; Lin, 2005). Because schools 

also need to cope with complex, challengeable and high-required goals to develop 

student achievement on all sides for the school organization (Lin, 1999; Wu, 2004), it 

is difficult to measure school effectiveness (Wu, 2004; Liu, 1993; Lin, 1994). Besides, 

because early researchers in Chinese Taipei devoted more effort to distinguishing 

effective schools but seldom placed their attention on the characteristics of social 

culture, most researchers questioned this and thereby suggested that the effect of local 

culture on school effectiveness should gain greater focus (Wu, 2004; Zhang, 2005). 

It was conspicuous that researchers began to place their attention in deepening 

school effectiveness research since they were attracted by the points related to school 

principals, school administration, teaching resources, the relationship between the 

school and the local community, parental involvement, the role of the school principal, 

teachers’ responsibility and what students learn. The focused points on school 

effectiveness research became more diversified than before, although in order to gain 

information for school effectiveness research regarding differences between Western 

countries and Chinese Taipei, the author has summarized them in Table 1 below: 
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Table 1 Main dimensions of SER in Western countries and Chinese Taipei 

 

Resear

chers 

Scho

ol 

princi

pals 

Executive 

communi

cations 

The 

goal

s of 

teac

hing 

The 

arrange

ment of 

teachin

g 

resourc

es and 

curricu

lums 

School 

environ

ment 

and 

school 

capitals 

the 

support 

of 

commu

nities 

and 

parents 

Profess

ional 

develop

ment of 

teacher

s 

The 

job 

satisfa

ction 

of 

teache

rs 

Studen

t 

perfor

mance 

Codian

ni & 

Wilbur 

(1983) 

√ √   √  √   

Levine 

& 

Lezotte 

(1990) 

√   √   √  √ 

Elliot 

(1996) 

   √ √  √  √ 

Rajek 

(1997) 

    √   √ √ 

Chuen-

rong 

Liu 

(1993) 

√ √   √ √ √  √ 

Xiudon

g Zhuo 

(1995) 

√ √  √ √ √ √ √ √ 

Tsay-fe

ng 

Cheng 

(2001) 

√ √   √ √   √ 

Shih-c

hang 

Hou 

(2002) 

√ √  √ √ √ √ √ √ 

Hsiu-L

ien 

Chung 

(2004) 

√    √ √  √ √ 
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Hsien-

Cheng 

Lin 

(2006) 

√ √  √  √ √   

Note. The resource is from literature review by the author. (More details, see Chuan -Chung Hsieh & 

Fang-Ju Lee, 2009) 

Codianni and Wilbur (1983) summarized the previous research on more effective 

schooling and suggested that more effective schools are characterized by “strong 

school leadership”, “high expectation”, “basic skills”, “ongoing assessment”, and 

“staff development” (p.5.). Levine, Lezotte (1990) and their colleagues probed 

effective school research and summarized from more than 300 pieces of research that 

most research on effective school focuses on school leadership, teaching resources 

and curricula, the professional development of teachers, as well as student 

performance. Elliot (1996) disputed school effectiveness research and suggested that 

the school effectiveness result was not predictable, whereby he highlighted the 

teaching- learning process. Thus, his major point focus was on the arrangement of the 

teaching curriculum, school atmosphere and school capital, the professional 

development opportunities for teachers. Accordingly, he argued that education quality 

is affected by teaching factors rather than the judged result. Rajek (1997) used sources 

from colleges and state data to analyze the satisfactions of teachers, the community 

climate and school capital as well as student performance success. Liu Chuen Rong 

(1993) collected the data from 1,415 teachers embedded in 109 public primary 

schools and focused on the factors relating to the school principal, executive 

communications, students’ learning climate, teaching and instruction, student behavior 

and student performance. He gained the result that the school effectiveness is firmly 

related to school organization and teachers’ commitment, while the teachers’ 

background and students’ learning climate are linked with school effectiveness. 

Xiudong Zhuo (1995) collected data from 140 principals and 1,400 teachers from 140 

secondary schools to analyze the relationship between school culture and school 

effectiveness. In his study, he placed a strong focus on school leadership, teaching and 
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learning, the school climate and the support from parents and community to analyze 

the relationship between these factors and student outcomes. Tsai-Feng Cheng (2001) 

paid attention to the school principals, and he conducted a survey and personal 

interviews with 36 primary school principals. He found that the job satisfaction of 

principals, the communication between principals and the community, the school 

climate and capital as well as teaching and learning were firmly related to principal 

effectiveness and school effectiveness. Shih-Chang Hou (2001) collected 

questionnaires from 3,024 student parents, 756 teachers embedded in 111 public 

primary schools and 10 private primary schools he interviewed three principals, 

teachers, and parents separately. He found that school leadership, teaching, student 

parents’ expectation, support of the community, teachers’ job satisfaction and student 

performance influenced school effectiveness, while he placed a major emphasis on the 

relation between student parents and school effectiveness. Hsiu-Lien Chung (2004) 

conducted a survey with 198 primary school principals with 1,623 questionnaires and 

obtained the finding that school leadership strongly influences school culture and 

school creativity, while he separated the sub-dimension of school effectiveness into 

teaching, student performance, school environment and the support of community. 

Hsien-Cheng Lin (2006) paid attention to primary school effectiveness evaluation. He 

constructed a new questionnaire with ISO quality standards, involving 105 question 

items used to evaluate school effectiveness. In his study, he placed his focus on 

teaching, community support and the professional opportunities for teachers’ 

development, finding that school effectiveness could be assessed by three dimensions 

and thirteen sub-dimensions. 

Accordingly,  factors such as the school principal, school climate, and student 

performance hold major interests among school effectiveness research. Additionally, 

due to the different focused points on school effectiveness research between Western 

countries and Chinese Taipei, some researchers have concluded that the conception of 

each indicator also differs. For instance, in Chinese Taipei, most researchers define 
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school effectiveness as the process through which student attainment and school 

effectiveness can be promoted (B. R. Wu, 1990; Liu, 1993; Lin, 1994; Luo, 2000; Wu, 

2004; Guo, 2000). However, some researchers have claiming that the process of 

achieving goals reflects school effectiveness. As a result, due to different focused 

points, what kinds of schools are identified as “effective schools” has been questioned 

by most researchers. Indeed, the perspective viewing the school as the organization 

comprising principals, teachers, staff and students has been commonly held. 

Meanwhile, the vision/goal of the school and the school climate have played an 

essential role in shaping school achievement. If each element performed well, such 

kinds of schools could be called an “effective school.” Moreover, they placed 

“organization” in a high position because they believed that the school organization 

reflects the school characteristics and the climate for teachers and students. That is 

also the reason why much research has taken the school organization as the priority 

point in Chinese Taipei (Y. Y. Lee et al., 1998). Besides, regardless of the situation, 

researchers have asserted that it is critical to take different standards such as achieving 

goals, gaining outstanding school performance, narrowing the gap of the goals 

between expectations and reality, emphasizing school development on all sides, 

gaining the characteristics of effective schools and motivating teachers’ job 

satisfaction in measuring school effectiveness (Zhang, 1997; Tsay, 1998; Chen, 1998; 

Zhou, 1999; Wu, 2002; Gao, 1999; Shen, 2000; Lee, 2000; Yang, 2000; Lin, 2001; 

C.D. Lin, 2001; Wang, 2002; M. X. 2002; X. Lee, 2002; Xu, 2002; Guo, 2002; Yang, 

2002; Ye, 2002; J. D. Chen, 2002; Dai, 2001; Fan, 2002 ). The author also found that 

school effectiveness should be measured from a multi- level since most researchers 

have separated the factors related to school effectiveness into different levels, such as 

the national, school, classroom and individual student level. 

Researchers in Western countries such as Madaus, Stufflebeam, Scriven, Cheng, 

Guba, and Lincoln have highlighted that school effectiveness should take 

performance-related considerations into account. For instance, the economic reasons 
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enable the viewpoint of school effectiveness research to be comprehensive and 

diversified since the economy is essential in relation to education (Cheng, 1996b; 

Lincoln & Guba, 1989; Madaus, Scriven, & Stufflebeam, 1983). As a result, most 

research has highlighted the “input-output” model – which is framed from the 

economic perspective – as one of the primary evaluations for school effectiveness 

research. Moreover, researchers believe that students are situated in the “black-box” 

because the process of school quality development is obscure and invisible. Hence, 

most research has taken the school goal as the target to measure school effectiveness 

in such a “black-box” (Frederick, 1987; Purkey & Smith, 1983; Reid, Holly & 

Hopkins, 1987; Young, 1998). They also developed some frameworks to describe 

school effectiveness based on the frameworks of goal-centered, systematical resource, 

human relations, bureaucracy and the political model (Scheerens, 1992). Along with 

the relevant research, most researchers have tkane class size, resilience, time spent for 

student learning, school health and teaching efficacy within frameworks for 

measuring school effectiveness (Borman & Rachuba, 2001; Kyriakides & Creemers, 

2008; Coates, 2003; Hoy & Tarter, 2004; Hattie, 2009; MacNeil, Prater, & Busch, 

2009; Cattaneo, Oggenfuss, & Wolter, 2017). Conspicuously, school effectiveness 

research in Western countries includes more factors than Chinese Taipei, whereby the 

conception of school effectiveness is more diversified. Therefore, researchers have 

found that owing to the diversified conception and factors to measure school 

effectiveness coupled with increasing attention paid to school leadership research, 

school effectiveness research has become more comprehensive in Western countries 

than before (Bamburg & Andrews, 1990; Silins, Mulford, & Leithwood, 2004). 

Admittedly, the author supposes that the previous research on school 

effectiveness and the relationship between school leadership and student achievement 

has some deficiencies since each study still had the space to further discuss. Hence, 

the author found out that some spaces that still needed to be improved based on the 

previous research and summarized as follows, aiming to enable this comparative 
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study to be objective. 

On the one hand, given that an effective school also behaves considerable 

differently between primary and secondary schools, school effectiveness research is 

divided into primary school effectiveness versus secondary school effectiveness in 

Western countries. This is lacking in Chinese Taipei since most research on school 

effectiveness place the emphasis on the elementary school while ignoring secondary 

school effectiveness and vocational school effectiveness (Griffith, 1999; Pan, 2005).  

On the other hand, due to different contexts, researchers in Chinese Taipei are prone 

to defining school effectiveness as “the school, which gains efficiencies from multiple 

dimensions on student achievement, school leadership, school climate, the school 

culture and value, teaching skills and strategies, professional development, support 

from communities and parents and achieving the goal set by school, can be identified 

as school effectiveness” (Wu, 2003). However, they neglect concrete questions that 

need to be answered, especially on the relationship between school leadership and 

student achievement. Accordingly, it is well known that school effectiveness should 

be measured from a multiple perspectives, but researchers seldom focus on the 

linkage between principal effectiveness and student achievement. In other words, 

there is insufficient empirical evidence to certify the relationship between school 

leadership and student achievement. The policy came from the education ministry of 

Chinese Taipei, which presented by the core concept of Nine-Year Compulsory 

Education, promising every student to be well-educated by school. Thereby, student 

achievement inevitably became the priority in school education. However, student 

achievement in Chinese Taipei has been over-emphasized with limited flexibility and 

subjective compared with Western countries (Chen, 2010). 

In short, the notion that “no school is perfect” means that there is still space to 

improve student achievement and promote school quality. It is also the reason for 

many researchers taking school effectiveness research as the solution to solve 

education problems. Additionally, although researchers have employed diversified 
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methods to study school effectiveness from different perspectives, they have mostly 

preferred to take student performance as the final point in both Western countries and 

Chinese Taipei. Hence, it is necessary to recognize what indicators of student 

performance have been used. It is also one branch of rational-viewpoint theory 

(Cheng, 2008). Indeed, the purposes of school are educating students and fully 

developing students, which is the reason why researchers have paid much attention to 

student achievement while concentrating on school effectiveness research. Hence, the 

question goes back its original point, namely the conception of school effectiveness. 

Most researchers believe that school effectiveness refers to schools that demonstrate 

outstanding achievement in terms of student academic achievement, school leadership, 

school climate, school value and school culture, teaching skill and strategy, teachers 

professional development, as well as the support from the community and parents. 

Such kinds of school have been identified as effective school (Coleman, 1973; 

Creemers & Kyriakides, 2005; Hernandez, 2008; Houtveen, de Jong, & Van de Grift, 

1999; Ouston, Maughan, & Rutter, 1991; Rutter & Maughan, 2002; Van de Grift, 

1990; Witziers, Bosker, & Krüger, 2003). Regardless of the conception of school 

effectiveness, the primary school plays the foundational role as only with the sound 

basis in the primary education are students are enabled to acquire a good starting point 

for the next education phases. 

Hence, many questions emerge in this respect: What are effective primary schools 

and how do them work? Is there a sub-aspect of each effective factor from different 

levels of school? The author believes that in school effectiveness research almost all 

researchers have adhered to such questions and are prone to exhausting their efforts to 

finding answers. Hence, different branches concerning school effectiveness research 

are divided into various aspects, such as principal effectiveness research and teaching 

effectiveness research. However, many researchers who have concentrated on school 

improvement research have also linked their efforts with school effectiveness research 

because both school improvement and school effectiveness make a significant 
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contribution to promoting student achievement. 

3.2 Different branches of SER: school leadership effectiveness 

research 

School leadership research originates from school improvement (SI), which 

began in the 1970s in the US and the UK. As mentioned above, school improvement 

research was one branch of school effectiveness research, and it was also the third 

phase in developing school effectiveness research. School improvement research 

attracted attention because the researcher’s aim is to find out the solution how to place 

school effectiveness theory into practice to further improve school quality and student 

achievement. Meanwhile, the factors related to schools such as the school principal, 

teaching efficiency, organization, and administration effectiveness are placed as core 

points in school improvement research. Diversified school effectiveness research has 

identified those factors that affect student achievement, focusing on the school 

principal in relation to school effectiveness research. 

Indeed, the early school effectiveness research was from Brookover, Edmonds, 

Motimore, Rutter et al. and Sthworth (Chapter 2.1.1). They pointed out that school 

improvement affects student achievement whether in a direct or indirect manner 

(Brookover et al., 1979; Edmonds, 1982; Mortimore, 2000; Rutter et al., 1979; 

Southworth, 2008). It prompted education researchers to further explore principal 

effectiveness, which was viewed as a new domain of school effectiveness research.  

Indeed, Edmond set the ground for school leadership research as he stressed the first 

factor in his five-factor model as “strong educational school leadership” (Edmonds, 

1979). Hence, it began to attract much attention on effective school leadership. 

Regardless from which perspective the effect of school leadership exerts an influence 

on student achievement, many researchers believed that the school principal played 

the second important role in affecting student achievement (Wahlstrom, Louis, 

Leithwood, Wahlstron, & Anderson, 2010, pp. 9). 
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As such, Bolman studied the relationship between school leadership and student 

achievement. He also took an interest in the factors related to teaching efficiency, and 

he ultimately concluded that the school principal influenced student achievement 

through teachers’ capacity (Bolman, 1991). Louis obtained the same conclusion as 

Bolman and further raised the recommendation that a network used for teacher 

collaboration should be established. In this case, it exerts a positive influence on 

creating effective schools (Louis, 1994). Furthermore, Leitner stood with Bolman and 

Louis, and he believed the relationship between teachers, the student economic 

situation (SES) and the school climate affects student achievement (Leitner, 1994). 

However, Cheng, Evans, and Sergiovanni deemed that compared with teaching 

factors, school leadership determines teachers’ motivation and teaching quality 

(Cheng, 2002; Evans, 1999; Sergiovanni, 2001). Accordingly, school leadership 

research became attractive, whereby even research on school culture, the school 

vision and the school goal became focused points in education research. 

Elmore, Peterson, and McCarthey proposed that when the school principal shared 

the vision and the school goal with the teachers it impelled them to be more energetic 

and active when teaching (Elmore, Peterson, & McCarthey, 1996). Hallinger and 

Heck also suggested that the relationship between school leadership and student 

achievement is invisible but should not be ignored (Hallinger, 1996; Heck, 1998). 

Subsequently, in 1998 they both suggested that a good model used to measure school 

leadership and the relationship between school leadership and student achievement 

should be indirect and invisible (Hallinger & Heck, 1998). It gradually became the 

theoretical foundation in measuring school leadership. After that, Wiziers, Bosker, and 

Krüger studied 42 surveys, among which 37 showed that the relationship between 

school leadership and student achievement was indirect, while five showed that it was 

direct. Some researchers also held the viewpoints that although the relationship 

between school leadership and student achievement was small, it was significant, 

especially in places where school leadership was needed most (Wiziers, Bosker, & 
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Krüger, 2003). In those “most needed places,” the leadership influence was able to 

become stronger (Leithwood, 2005, pp.3). 

By contrast, some researchers held that school leadership affects student 

achievement indirectly as they took some factors such as teaching efficacy, school 

climate, community, collaboration, principal’s behaviors, and school organization as 

mediated factors (Leithwood, Day, Sammons, Harris, & Hopkins, 2006; Louis et al., 

2010; Wahlstrom et al., 2010; Waters, Marzano, & McNulty, 2005). They mostly used 

a multi- level statistical method within principal effectiveness research to determine 

the responded model to deepen school improvement research. In the meantime, 

Scheerens and Creemers found that there might be some facets in former school 

improvement research that lacked a dynamic mechanism to describe school 

development (Scheerens & Creemers, 1989). They proposed concentrating on school 

contextual factors from a dynamic perspective. Hence, they suggested that the more 

effective that school principals and teachers are, the better the students’ achievement 

(Slater & Teddlie, 1992; Creemers, 1990). The question of how school principals 

affect student achievement has gained researchers’ interests since a multi-perspective 

on school leadership research began to be the mainstream in leading principal 

effectiveness research. As such, researchers ascertained that if the principal was not 

likely to willingly improve student achievement, student achievement likely declines, 

as shown through the study of the effective versus ineffective schools (Slater et al., 

1992). Therefore, almost all researchers support the point that the school principal 

certainly affects school achievement. 

Meta-analyses of the relationship between the school principal and student 

achievement lack in theory regarding the school principal, which firmly affects school 

effectiveness research. Under such a condition, Ladd concluded that the school 

principal affects working conditions (Ladd, 2009). He believed that the working 

condition affects teaching and thus student achievement. As such, Hirsch, Frietas, 

Church, and Villar interviewed teachers and they summarized that they would be 
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more willing to stay at the school where they feel safe, comfortable and motivated 

(Hirsch, Frietas, Church, & Villar, 2008). 

On the other hand, the time allocation – which was viewed as one part of resource 

allocation – also plays an important role in school leadership, being viewed as one 

part of principal effectiveness (Hammond et al., 2007). From four decades ago, time 

allocation and the school principal’s accountability have derived a strong focus, 

offering details on the specific domain of school leadership (Cuban, 1988; Glenn, 

1975; Hallinger, 2012; March, 1978; Peterson, 1977, 1979). Accordingly, how the 

principal allocates his/her time is always a relevant point in developing school 

effectiveness (Bell, Bolam, & Cubillo, 2003; Hallinger et al., 1996; Hallinger, 2012; 

Leithwood et al., 2004; May & Supovitz, 2011; Witziers et al., 2003). Researchers 

such as Leithwood also claim that time allocation is an important ability of school 

principals, whereby it also influences student achievement (Leithwood, 2005). 

Meanwhile, much research has assigned priority to the job tasks of the school 

principal because they believed that the principal’s behavior affects student outcomes 

throughout the given condition. For instance, when principals devote more time to 

setting school goals for teachers and students, the student outcomes are more likely to 

be outstanding (Firestone & Wilson, 1985). Other researchers have found that 

principals who devote more time to “organization management” strongly affect 

student achievement, as observed among Florida principals (Horng, Klasik, & Loeb, 

2010). However, some researchers intended to find out how school contexture or 

culture affects time allocation in leading tasks while other researchers wanted to know 

more about where the school principals were and what they did within the school’s 

daily operation (Leithwood, Seashore, Anderson, & Wahlstrom, 2004; Hallinger, 

Bickman, & Davis, 1996). For instance, researchers have sought to learn how much 

time principals allocate to instruction, management, and interaction with parents. 

Hence, they found that due to the varying school contexture, the school characteristics 

affect school effectiveness within different school cultures, while they also affect 
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principals’ time allocation (Black & Porter, 1991; Bigoness & Blakely, 1996; 

Blendinger & Snipes, 1996; Blendinger, Ariratina, & Jones, 2000; Hallinger, 2012; 

Hofstede, 1991, 2003; Hoppe, 1993; Horng et al., 2010; House, Hanges, Javidan, 

Dorfman, & Gupta, 2004; Ralston, Holt, Terpstra, & Kai-Cheng, 2008). For instance, 

in suburban schools and those were located in high poverty districts, principals devote 

more time to managing the school (Harris & Chapman, 2004). 

Research has also found that as the principals spent more time in instruction, the 

students acquired more advanced achievement than otherwise (Buttram, Mead, Loftus, 

& Wilson; 2008; Horng et al., 2010). Thus,  researchers have sought to check how 

time is divided into different parts by principals and how the sub-slices of time affect 

student outcomes. They classified time allocated to school management from five 

aspects, focusing on instruction, management, administration, internal relationships, 

and external relationships”. Thus, they checked the specific time spent in such leading 

activities (Horng et al., 2010). Admittedly, how to allocate the time to different tasks 

in school management played a crucial role in school effectiveness and student 

outcomes (Goldring & Pasternack, 1994; Murphy, 1992; Wimpelberg et al., 1989). 

The relevant research into time allocation in leading schools not only enables the 

fragments of principals’ tasks to be much clearer but also offers detailed information 

on how much time principals allocate to teaching, evaluating and monitoring as well 

as providing professional development to teachers, which are related to improving 

student achievement. 

Besides, researchers have also advised school climate holds importance in 

studying principal effectiveness. For instance, Rice, Grissom, and Loeb reported that 

one of the main priorities of the school principal is to maintain the school atmosphere 

as safe and comfortable, whereby the students and teachers extend learning and 

teaching under such a circumstance. Meanwhile, they deemed that the time allocated 

to school management also refers to the competence of the school principal, in 

particular representing instructional school leadership (Grissom, Loeb, & Master, 
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2013; Rice, 2010). Some researchers have focused on principals in high-achieving 

schools, aiming to enable the effective characteristics of the school principal, 

emphasizes the teaching and learning, high expectations of students, the outstanding 

capacity to maintain a safe, orderly school atmosphere, as well as the capacity to 

aspire towards a stable school structure to be distinguished. Meanwhile, they linked 

such effective characteristics with student achievement, and thus explored the 

relationship between these factors (Grissom et al., 2013; Rice, 2010). Although 

principal effectiveness research cannot explicitly explain why some schools 

outperform others, it provides inspirations for researchers to widen their focus in 

principal effectiveness research. 

Third, another relevant point on principal effectiveness is the role of the school 

principal. It is one of the points that raised researchers’ given that the role of the 

school principal is likely to influence their behaviors, the ideas to lead the school and 

the teachers’ work performance (Littrell, Billingsley, & Cross, 1994; Pepper & 

Thomas, 2001). The staff are more likely to prefer a school with a positive, motivated 

and productive climate, which thus positively affects student outcomes (Pepper et al., 

2001). Hence, the principal is responsible for developing more interactions and 

initiating trust among teachers when they lead the school (Day, 2000). As a result, 

according to their viewpoints, the primary task for researchers is to find out the role 

played by school principals, although they might adopt different roles when they 

confront different tasks. In terms of the leadership research, four main school 

leadership styles are transformational leadership, instructional leadership, 

transactional leadership and distributed leadership (Bass & Avolio; 1994; Burns, 1978; 

Jantze, Leithwood, & Steinbach, 1999; Leithwood, 1992b; Ogawa & Bossert, 1995; 

Pounder, Ogawa & Adams, 1995; Smith & Andrews, 1989). Indeed, more leadership 

styles according to the different perspectives from enterprise and education should be 

employed when principals lead the school. However, it should be considered that 

education is not completely the same as enterprises, whereby it is impossible to learn 
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from enterprises by simply reproducing their leadership patterns. Research has also 

highlighted that school leadership style exerts an effect on student outcomes through 

teaching directly, while it also affects the school climate (Creemers et al., 2010; Harris, 

2003; Heck, 1992). Because the principal is the person who mainly guides the school, 

as a result the leading style affects the school organization (Harris, 2003). Researchers 

have also advised that the school organization is dynamic and semi-open, whereby as 

such the school leadership style cannot be fixed as one eternal aspect10. Hence, many 

researchers have concluded that school leadership styles coupled with the principal’s 

roles are multiple functional (Lunenburg, 2011; Rowan, 1990). Because the school 

organization is half-opened and complicated, principals need more leadership styles 

when they lead the school. Meanwhile, common sense tells us that the different 

leadership styles interact with each other and indeed they need varied school 

leadership styles under the complicated organizational contexture. For instance, 

sometimes the principal is a manager, an administrator or a facilitator, although under 

a given condition, the role of principal needs to be a provider, trainer, coordinator, 

allocator or assistant (Goldring & Pasternak, 1994; Lee & Hallinger, 2012; Leithwood, 

1994; Silins, 1994). Most studies have proven that when the principal employs 

different leadership styles, the school is more productive (Bossert, 1982). In other 

words, the principal needs to ascertain which school leadership style and what kind of 

role is suitable for teachers, students and the school organization. 

Fourth, many studies have demonstrated that the traits and personality of the 

school principal also influences leadership styles and the roles taken by principals 

(Bush, Glover, & Harris 2007). Therefore, the personality of the school principal – 

which is used in formulating the particular school leadership style – is worth further 

discussion, showing that a principal who has “emotional coping, behavioral coping, 

abstract orientation, risk-taking, innovation, use of humor, and experience” as their 

individual personalities is likely to be a transformational leader (Bass, 1990; Dubinsky,  

                                                                 
10 OECD (2009). Creating Effective Teaching and Learning Environments: First Results from TALIS. Paris: 

OECD. Retrieved August 07, 2009 from http://www.oecd.org/dataoecd/17/51/43023606.pdf. 
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Yammarino, & Jolson, 1995). Principals,who have high standards or high expectations 

for staff, motivate the staff to accept more challenges, initiate trust and collaboration 

among staff prefer transformational school leadership style. Besides, those principals 

who stimulate teaching and learning, initiate dcollaboration among teachers, maintain 

a safe and orderly atmosphere for teachers and students, highlight student academic 

achievement and devote more time to observing teaching are instructional principals 

(Ashkanasy & Tse, 2000; Blase, 1999; Glickman, Gordan, & Ross-Gordan, 1995). 

Hence, a clear blueprint can be drawn about the linkage between the personality of the 

school principal and the leadership style based on such studies. 

As presented above, principals not only employ one style when they lead the 

school, with the same reason the role that school principal tasks vary according to the 

particular situation or environment. Besides, throughout the literature, the previous 

research on principal effectiveness research has also informed us that it firmly affects 

student achievement directly or indirectly. This is the reason why it is necessary to 

deepen the relevant research, aiming to find out more details about the linkage 

between school leadership and student achievement. 
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Chapter 4 Focus and methodology 

Based on the previous chapters, this chapter focuses on the conceptual and 

theoretical model used in this study (section 4.1), the research questions, the problem 

statements (section 4.2), and the statistical methodology (sections from 4.3 to 4.6).  In 

order to examine the relationship between school leadership and student mathematics 

achievement, the study used confirmatory factor analysis (CFA) and multi- level 

structural equation modeling (MSEM), while latent class analysis (LCA) was used to 

distinguish the differences in school leadership styles in this study. Additionally, in 

order to ensure accuracy, before conducting the model analyses the author tested the 

validity and reliability of the data and the construct of the scale. The details are 

presented in section 4.3. 

4.1 Conceptual and analysis model 

As described above, in line with previous research, setting and developing the 

goal/vision, managing the school (governance) and maintaining the school climate 

play an important role in school leadership. Meanwhile, they also play a vital role in 

measuring school leadership in this study. In order to measure principal effectiveness, 

it is necessary to establish an empirical model based on the theoretical framework. 

Because previous research GAS declared that three aspects of school leadership 

affected student achievement either directly or indirectly (Creemers, 2002; Hallinger 

et al., 1996a; Kyriakides et al., 2008; Pitner, 1988), the author presents the framework 

as shown in Figure 1 in the previous chapter (Chapter 3). 

The conceptual model used the “input-output” framework (Scheerens, 1990) to 

measure the correlative relationship among each factor (as Figure 1 presented). Due to 

the complexities in school organization, it was not easy for researchers to determine 

which kinds of measurements were more suitable to measure principal effectiveness 

(Heck & Hallinger, 1999; Leithwood, Begley, & Cousins, 1992; Pitner, 1988). As 
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such, the emphasis should be placed on those areas in which school leadership could 

be measured. One of the dimensions of school leadership that can be measured is the 

time allocated to leading activities, because the time spent leading the school is 

obvious and measurable. According to previous research and literature stud ies, if 

someone wants to find details about the relationship between school leadership and 

student achievement, the relevant factors should be focused on because they enable 

the study to become concrete and direct. Furthermore, with the sophisticated statistical 

methodology, the relationship between school leadership and student achievement 

could be presented in more detail. In particular, regarding the process in the 

framework, most researchers pointed out that the school organization process was like 

a “black box,” which meant that it was invisible for researchers (Alfeld, Hansen, 

Aragon, & Stone, 2006). For instance, researchers cannot see what happens regarding 

the emotion, motivation or the cognition of principals when they make decisions for a 

school since the principals themselves are human beings first. Therefore, personal 

traits or the cognitions on personality are beyond the scope of this work because 

researchers cannot gain information on humans’ inner nature. Hence, the author will 

not discuss the motivation or the personal psychology of principals but rather only 

aims to place the aspect at the evaluative point and then clarify the time allocated to 

specific tasks, such as defining and developing the school’s vision/goal, managing the 

school and maintaining the school climate in Germany and Chinese Taipei, 

respectively. At the same time, this study also highlights the role that the principals 

play when they allocate time to such leadership abilities, whereby student math 

achievement is preferred as the output to check their correlations. 
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Figure 5 General framework to describe the relationship between SL and SMA 
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School leadership in Germany and Chinese Taipei 

 As presented in Chapter 2, the author summarized school effectiveness research 

and school leadership research based on previous work. However, due to different 

understandings of school leadership from different perspectives among studies, it is 

necessary to define school leadership in this study. 

 Due to different education systems and different school administration between 

Germany and Chinese Taipei, the author defines the school principals respectively. In 

Chinese Taipei, there is only one professional position offered to the principal, who is 

responsible for maintaining the school daily operation, and hence is situated at the top 

position in the school 11. In most German primary schools, the principal’s position is 

taken by an experienced teacher, which means that there is no particular professional 

position for the primary school principal. The school questionnaire of TIMSS test is 

accomplished by an experienced teacher, who only plays a part role in managing the 

school. Accordingly, it can be called a “headmaster” in Germany. 

The conception of school leadership 

                                                                 
11 The National Education Law, Item 9., Chinese Taipei. 
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However, given that there are some commonalities between leadership and 

management, thereby, the author deems it relevant point out the differences between 

management and leadership. The function of management mainly emphasizes “doing 

things right”, whereas leadership places an emphasis on “doing the right things”. 

Consequently, the school principal plays the role as a “cox” when leading the school 

because they are inclined to determine the direction for school development and 

school improvement. 

 For the definition of school leadership, the author first distinguishes school 

leadership from school management. Chapter 2 presented that there are many 

leadership styles in primary schools, whereby it is impossible for principals (or 

headmaster) to employ only one leadership style. According to Leithwood, “the core 

of leadership is direction and influence” (Leithwood, 2006). Meanwhile, he advised 

that the goal of leadership is “improvement” rather than remaining stability, whose 

goal is “management” (Leithwood et al., 2006). Of course, the author is unwilling to 

defy the importance of “stability,” given that after all the principal – coupled with 

teachers – stands in front of the volatile context whereby they are responsible for 

maintaining the school stability while driving school improvement. As such, improve 

the school while increase student achievement has become a critical point in school 

leadership research. 

Beare, Caldwell, and Millikan (1992) agreed that in order to achieve progress in 

school leadership research, the clear and applicable conception of school leadership is 

necessary. Each definition of school leadership should not be criticized because it has 

different meanings for researchers. However, it is important to define school 

leadership according to the specific research perspective. From the perspective of 

behavioral science, Yule emphasized school leadership as follows: 

“Most definitions of leadership reflect the assumption that it involves a social 

influence process whereby intentional influence is exerted by one person [or group] 

over other people [or groups] to structure the activities and relationships in a group 
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or organization.” (Yule, 2005, pp. 3) 

  

Other researchers have held different definitions of school leadership. As Bush 

and Glover pinpointed regarding the importance of definition of school leadership in 

school practice, “Leadership is a process of influence leading to the achievement of 

desired purposes. Successful leaders develop a vision for their schools based on 

personal and professional values. … this vision at every opportunity and influence 

their staff and other stakeholders to share their vision. The philosophy, structures, and 

activities of the school are geared towards the achievement of this shared 

vision.”(Bush, Glover, & Harris, 2007, p.8) 

 

Bush and Glover emphasizes “vision,” which significantly influences school 

achievement. However, from another perspective, some researchers differentiate  

between “management” and “leadership”. They prefer a clearer definition of school 

leadership rather than “school management”, as Bolman and Deal stated that 

“Leading and managing are distinct, but both are important. Organizations, which 

are over managed but under led eventually lose any sense of spirit or purpose. Poorly 

managed organizations with strong charismatic leaders may soar temporarily only to 

crash shortly thereafter. The challenge of modern organizations requires the objective 

perspective of the managers as well as the brilliant flashes of vision and commitment 

wise leadership provides” (Bolman & Deal, 1991, pp. xiii-xiv). 

 

It is known that the core conception of “leadership” incorporates two aspects, 

namely direction and influence (Leithwood, 2006). Therefore, it is necessary to derive 

a clear direction and determine the way to “achieve the goal.” As such, this needs the 

influence of leadership, which motivates teachers and students to achieve the final 

goal. That is what Bolman and Deal (1991) emphasize in the definition of school 

leadership. It is unsurprising that researchers define school leadership from other 
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perspectives because the initial motivation for each researcher differs in relation to 

their respective interests. 

Another viewpoint on school leadership has also raised researchers’ interest, with 

an emphasis on school leadership style. For instance, Harrir and Leithwood (2007) 

were attracted by distributed leadership, considering that the influence of leadership 

should be shared from top to bottom. Most researchers deemed that the more that 

leadership influence is distributed, the more effective that school leadership is (Cuban, 

1988; Ogawa & Bosert, 1995). 

Of course, the influence of school leadership is critical in leading the school and 

enabling other members to be self-responsible. However, other researchers have 

questioned this notion and offered some “new” viewpoints. For instance, Wasserberg 

(1999) stated that whether or not school the principal is effective depends on the 

personal value of the goal or vision of the school set by the school principal. Hence, 

the personal value that the principal holds is critical for setting the school goal/vision. 

After the goal or vision is set by the school principal, it becomes a mirror of the 

personal value and character of the school principal. As such, Day, Harris and 

Hadfield, Earley and Weindling elaborate that the essence of a school principal is 

“personal value and character.” Meanwhile, they pointed out that the school 

principal’s vision is inclined to determine the future while it also influenced the 

principal’s practical action to a strong extent. They also believed that setting the 

vision for the school is also the key to determine whether the principal is outstanding 

or not (Day, Harris, & Hadfield, 2001; Earley & Weindling, 2004). Many researchers 

have questioned the importance of the school’s vision/goal, possibly because they 

took it into consideration from different perspectives. For instance, researchers who 

emphasize the principal’s behavior are inclined to conclude that the principal’s 

behavior plays a key role in determining whether the principal is effective. Others 

who take a stronger interest in the role of school principal are more likely to state that 

the principal’s role is critical in determining the effectiveness. Accordingly, in 
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different situations, principals play different roles such as a facilitator, coordinator, 

manager, etc. For instance, the principals situated at a school that emphasizes a 

democratic and free atmosphere are likely to act as a facilitator. The responsibility of 

the facilitator is mainly to offer help to teachers and school staff, aiming to inspire 

one’s followers to realize their full potential. 

In this dissertation, the author is unwilling to debate such issues but only to study 

school principals based on previous research. As such, first the author asserts that the 

vision/goal set by the school principal plays an important function in school 

leadership. According to Beare, Caldwell, and Millikan (1992), “[the] outstanding 

leaders have a vision of their schools – a mental picture of a preferred future – which 

is shared with all in the school community” (p.99). In line with Fullan and Campbell, 

they propose that articulating the clear vision is the responsibility of the school 

principal as the vision is viewed as the direction and the purpose that the schoo l 

should work towards (Fullan, 2003b; Campbell et al., 2003). Aside from importance 

of vision/goal of school, the principal is also responsible for articulating and sharing 

the school’s vision/goal. Sharing and articulating the vision/goal is also a part of the 

school governance process, since the principal has to ascertain that the teachers 

understand what content is shared. Therefore, how to keep the staff informed is a key 

point for the principal to practice the leadership. 

Second, the school governance – which embedded at the center of the school 

organization – is actualized by the school principal. A well-governed school is 

identified as a supportive, healthy learning community for staff. It enables teachers 

and students to feel comfortable and safe within such an organization. Any measure 

taken by principals during such a period is called “governance” or “management.” For 

instance, sharing the goal/vision with teaching staff, the principal needs to work with 

teachers and then ensure that the goal/vision is informed. If the school is the 

community supported by the principal, the teachers will obtain the shared information 

with a forward motivation. In particular, a healthy and trusted community enables the 



70 

 

 
 

principal and teachers to be united together. Therefore, the importance of the 

management in principal effectiveness cannot be doubted given that sometimes it is 

“doing the right things” (leadership), rather than the principal needing to “do things 

right” (management). 

Finally, the school climate should be safe and orderly maintained by principals. It 

is another key point for school leadership. As the author illustrated in Chapter 2, 

previous research has stated that the importance of the school climate accounts for 

school effectiveness and student achievement. Meanwhile, school performance is 

affected by school climate so that the capacity to maintain a safe and orderly climate 

for teachers and students is required for the school principal, because the school 

culture is identified as a mirror to reflect the situation of school health. While the 

culture – which is a particular form comprises values and beliefs as well as the vision 

of the school – exerts a profound influence in organization members, the teachers and 

students are required to obtain the information and read the message from the school 

culture, through which it enables them to exchange the information sensibly. Hence, 

the author suggests that school principals are responsible for maintaining a safe and 

orderly atmosphere for everyone. This responds to Day, who deemed that the school 

climate was a requirement for the principal to operate a successful school (Day, Hall, 

& Whitaker, 1998). 

Based on previous research, the author decided to employ the concept of school 

leadership in terms of Hallinger and Heck, whose definition of school leadership 

incorporated three dimensions, namely 1) defining and developing the vision in 

school, 2) managing or governing the school instructional program, and 3) 

maintaining the school climate to be orderly and safe. Hence, the author defined the 

school leadership in this study as follows (Hallinger & Heck, 1996): 

 

A school leader has the ability to set and develop a clear goal and vision for the 

school, manage the school instructional program, place a emphasis on student 
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academic achievement and promote teachers’ professional development while 

maintaining a safe and orderly atmosphere. This is called school leadership. 

 

By establishing the conception of school leadership, the current dissertation also 

adapts the viewpoint that modern school leadership research should switch to the time 

allocated to leading activities, whereby its effect on school achievement is likely to be 

specific (Cawelty, 1997; Creemers & Kyriakides, Edmonds, 1979; Teddlie & 

Stringfield; 1989). Besides, given that the school principal needs to answer questions 

from parents, politicians and governors, they are accountable for “managing the 

instruction time, professional development time, SATs and a ‘real’ school budget” 

(Whitaker, Day, Hall, & Whitaker, 1998, p.52). Hence, it is insufficient for them to 

only explain the vision and manage the school to be operated as normal, but also 

taking time allocation into consideration. Therefore, the author of this study explores 

the time allocation of school principals for different leadership activities according to 

the international scales in TIMSS questionnaire and offers details on the relationship 

between school leadership and student mathematics achievement in Germany and 

Chinese Taipei in Chapters 5 and 6. 

4. 2 Statement of the problem and research questions  

Much research has highlighted that school leadership plays an important role in 

student achievement, whereby especially many researchers have expressed that such 

an effect is mainly indirect. Alternatively, many researchers suggest that the effect 

might be direct if it is not difficult to measure (Hallinger et al., 1996; Mortimore & 

Whitty, 2000). 

Hence, the author considers it important to recognize whether such effect is direct 

or indirect, and how to recognize the difference in school leadership between 

Germany and Chinese Taipei, before ascertaining the indicators concerning the extent 

to which school leadership reflects each one. In other words, the author seeks to 
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identify extent to which the observed factors demonstrate the aspect of school 

leadership. For instance, which factors are taken to demonstrate school leadership and 

to what extent they indicate school leadership becomes the core question in this study. 

Indeed, it unequivocally presents a large number of differences concerning social and 

cultural between Germany and Chinese Taipei. However, after narrowing the focus to 

school leadership between the two different school systems, the author aims to further 

clarify the details of such differences, as well as highlighting the relationship between 

time allocated to school leadership and student math achievement in Germany and 

Chinese Taipei. In addition, it should be further clarified whether this relation is 

positive or negative. 

The author intends to address such issues by first putting all students at the same 

level and then conducting empirical research, and finally finding which factors affect 

school leadership, as well as identifying how such an effect influences student 

achievement. On this basis, the author seeks to explain the differences between 

Germany and Chinese Taipei with more details. In particular, taking different social 

contexts and organization climates alongside the education administration, which 

plays a major inspection role in affecting school management and the principals into 

consideration, it is intended to present more realities via the comparative study. In 

short, it is considered important to address which factors affects school leadership and 

how time is allocated to school leading activities. Ultimately, finding the answers to 

questions above is the purpose of this study. In the data analysis, the author employed 

the multi- level statistical method to find the relationship between time allocated to 

school leadership and student math achievement. Meanwhile, the relationship between 

the observed variables and the latent variables in indicating school leadership will also 

be presented (Chapter 4). 

Many research studies take school effectiveness as the core point to improve 

school quality. However, it lacks the concrete elements to indicate school leadership. 

As Smith and Piele expressed, the lack of concrete elements in school leadership 
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research influences school leaders and policy-makers because they both require 

guidance from principal effectiveness research (Smith & Piele, 2006). The author 

found that especially from the aspect of the empirical and comparative study, it was 

rather sparse. Besides, as an important branch of school effectiveness research, most 

researchers have paid attention to the school climate, organization or education policy 

from the macro-level but ignored the factors from the micro- level. In other words, 

although there has been much research about school leadership, it seldom emphasizes 

the specific questions on school leadership (Holtappels 2004, 2007; Holtappels et al., 

2008). Additionally, as previously mentioned, because the data sample in the previous 

research was small and the scale was not sufficiently international, this study uses 

data from the TIMSS 2011 database to address this issue in further detail. In the 

meantime, the author was inclined to reveal the mysterious mask of the effect of 

school leadership and probe how such an effect influences student math achievement 

in Germany and Chinese Taipei, respectively. Hence, the previous research serves as a 

foundation, based on which the author aims to answer the research questions in this 

study as follows: 

1. Which factors play an important role in indicating school leadership in 

Germany and Chinese Taipei via confirmatory factor analysis? 

2. What are the differences in specific tasks of school leadership in 

Germany and Chinese Taipei? 

3. Does school leadership in general affect student math achievement when 

controlling for students’ background in Germany and Chinese Taipei? 

4. What kind of the relationship exists between each sub-dimension of 

school leadership and student mathematics achievement in Germany and 

Chinese Taipei? 

5. What are the differences in the latent class of school leaders between 

Germany and Chinese Taipei via latent class analysis? 

According to the theoretical foundation, the effective characteristics of school 
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leaders are clarified into three explanatory variables, namely setting and developing 

the vision/goal for school, managing the school and maintaining the school climate 

(Hallinger et al., 1996a). The author will provide more details about how to clarify the 

scales in combination in a later chapter. 

Throughout the literature review and the problem statement, the author’s attention 

was attracted by the time allocated to specific leadership tasks, as well as its 

relationship with student math achievement. Hence, the author aimed to examine 

which specific task was allocated the most time and what kind of relationship exists 

between the time was allocated on such leading school activities and student math 

achievement (negative or positive, significant or insignificant), as well as which 

factors of school leadership hold more importance in Germany and which perform 

stronger in Chinese Taipei. Taking this as the basis, the author places a focus on the 

differences between the two education systems and attempts to ascertain the reasons 

behind such differences. 

4. 3 Introduction to database, scale and the empirical model 

4. 3.1 Database of TIMSS 2011 

The data is from the TIMSS 2011 (The Trend in International Mathematics and 

Science) database, which covers the students in grades four and eight from more than 

50 countries. For both grades, it incorporates not only student achievement in math 

and science but also information on the backgrounds of students, parents, teachers, 

schools, and curricular for the participating countries. There were 52 countries 

participating in TIMSS 2011 test for Grade 4, while in Grade 8 it had 45 participating 

countries. 

However, for the specific comparative study between Germany and Chinese 

Taipei, the author only focuses on the students in grade 4 in this dissertation. In 2011, 

nearly 4,000 students in 198 primary schools in Germany and 150 schools in Chinese 



75 

 

 
 

Taipei were included in the TIMSS 2011 test. Meanwhile, after eliminating missing 

data, eventually there were 3,960 students in 197 primary schools in Germany and 

4,138 students in 150 primary schools were kept for further analysis. Accordingly, 

there were 197 school principals within the school level and 3,960 students at the 

individual level in Germany, and 150 school principals within the school level and 

4,138 students at the individual level in Chinese Taipei. The data sample is presented 

as follows (Table 2): 

Table 2 Samples in Germany and Chinese Taipei 

 

 Germany Chinese Taipei 

Number of schools 197 150 

Number of students 3,960 4,138 

4. 3.2 The indicators in TIMSS 2011 for analysis 

According to the literature study, the author preferred eleven items to represent 

the principals’, which are described as follows (Table 3), 
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Table 3 Indicators of school leadership used in the study 

 

Dimensions 

During the past year, approximately how much time have you  

spent on the following school activities in your role as a  

school principal? 

Vision/Goal(S1) 

Promoting the school's educational vision or goals  (015A) 

Developing the school's curricular and educational goals  (015B) 

Visit ing other schools or attending educational conferences for new ideas  

(015K) 

Initiating educational projects or improvements  (015L) 

Management(S2) 

Monitoring teachers’ implementation of the school's educational goals in  

their teaching (015C) 

Monitoring students’ learning progress to ensure that the school's 

educational goals are reached (015D) 

Initiat ing a discussion to help teachers who have problems in the classroom 

(015I) 

Advising teachers who have questions or problems with their teaching 

(015J) 

Maintain the school 

climate(S3) 

Keeping an orderly atmosphere in the school (015E) 

Ensuring that there are clear rules for student behavior (015F) 

Addressing disruptive student behavior (015G) 

 The scales in the TIMSS 2011 school questionnaire were used as international 

Likert scales to answer the question items. As a result, there were three scales – 

namely “no time,” “some time” and “a lot of time” – that were circled to answer each 

question item. Throughout the theretical background and repeated principal factor 

analysis as well as the confirmatory factor analysis (CFA), ultimately the three 

first-order latent variables – which were presented above as “vision/goal”, 

“management” and “maintaining the school climate” – were applied to represent 

school leadership, which was identified as the second-order latent variable. 

The details about the mean and standard deviation of outcomes, control variables 

and question variables are described in the following table (Table 4). 
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Table 4 Means, standard deviations, and frequencies of outcomes, control, and 

question variables 

 

 

Germany 

(Estimated/S.E) 

Chinese Taipei 

(Estimated/S.E) 

Full sample (students) 3960 4138 

Full sample (schools) 197 150 

outcome variables 

Math achievement 528.29(61.3) 593.93(72.26) 

student individual level control variables 

Age 10.37(0.51) 10.24(0.31) 

HB (home background) 4.74(1.92) 4.60(1.44) 

Gender -- -- 

School level variables 

x1 

Category 1 91 46.2% 42 28.0% 

Category 2 94 47.7% 107 71.3% 

x2 

Category 1 92 46.7% 47 31.3% 

Category 2 93 47.2% 101 67.3% 

x3 

Category 1 43 21.8% 78 52.0% 

Category 2 116 58.9% 71 47.3% 

Category 3 27 13.7% -- -- 

x4 

Category 1 12 6.1% 70 46.7% 

Category 2 129 65.5% 79 52.7% 

Category 3 45 22.8% -- -- 

x5 

Category 1 32 11.7 % 61 40.7% 

Category 2 132 67.0% 88 58.7% 

Category 3 29 14.7% -- -- 

x6 

Category1 25 12.7% 68 45.3% 

Category 2 126 64.0% 81 54.0% 

Category 3 33 16.8%   

x7 

Category 1 15 7.6% 92 61.3% 

Category 2 122 61.9% 56 37.3% 

Category 3 48 24.4% -- -- 

x8 
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Category 1 10 5.1% 84 56.0% 

Category 2 123 62.4% 63 42.0% 

Category 3 53 26.9%   

x9 

Category1 80 40.6% 74 49.3% 

Category 2 105 53.3% 75 50.0% 

x10 

Category 1 101 51.3% 74 49.4% 

Category 2 83 42.1% 74 49.3% 

x11 

Category 1 95 48.2% 10 10.7% 

Category 2 90 45.7% 110 73.3% 

Category 3 -- -- 22 14.7% 

Note. The student’s age and gender, coupled with student mother’s education level, were taken as the 

background variables, and they were controlled for. As previouysly mentioned, the mother’s education 

level of students represented parental education, which had seven levels according to the International 

Standard Classification of Education (ISCED)” in 2011: “1” denoted primary  education, “2” referred to 

lower-secondary education, “3” indicated Upper-secondary education, “4” represented post-secondary 

non-tertiary education, and “5” referred to short-cycle tertiary education, being separated into “5A” and 

“5B”. They both represented the first stage of tertiary education but with different qualificat ions. 

Additionally, there were other three answers, namely “Did not go to school,” “Beyond level 5A first 

degree”, and “not applicable.” 

For gender, “1” represented females and “2” males. Besides, the mean of student math achievement in 

both Germany and Chinese Taipei was defined as the dependent variable and thus eleven observed 

variables along with three first-order latent variables and one second-order latent variables were 

defined as the independent variables. 

4. 3.3 Reliability test 

The first step in the data analysis was test the item reliability because according to 

statistical principles, a reliability test is required before prior to analysis. The 

reliability test was presented by Cronbach’s alpha, which was put forward by Lee 

Joseph Cronbach in 1951, becoming one of the most popular methods to test data 
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reliability in psychology and education research (Lee, 1951). The reliability of each 

item in Germany and Chinese Taipei was described respectively as follows: 

 

Table 5 Reliability Statistics for Germany and Chinese Taipei 

 

 Case processing summary  

N Percent (%) Cronbach’s Alpha 

Germany 3665 92.3 0.761 

Chinese Taipei 4041 94.9 0.840 

As described in Table 5, Cronbach’s Alpha was 0.761 and 0.840 in Germany and 

Chinese Taipei, respectively. The value was acceptable because according to statistical 

discipline, the greater the value, the strongly the reliability of the instrument. If it is 

greater than 0.7, the instrument that tested is competent for further analysis. Besides, 

if the value of Cronbach's alpha is between 0.7 to 0.8, it is identified as “high 

reliability,” which means it is sufficient for analysis. However, when its value is 

below 0.35, the instrument is rejected due to “poor reliability.” As such, throughout 

the reliability test, the author opined that the instrument used in this study was reliable 

and thus the final result from the data analysis also was assumed to be reliable. 

4. 3.4 The KMO & Bartlett’s Test 

It was important to verify the validity of the scale structure. Although the TIMSS 

2011 questionnaire was utilized in this study, the items were re-chosen according to 

the previous research and principal component analysis (which was used to reduce the 

dimensions of a set of factors for summarization), which meant that those preferred 

items constructed a “new” scale with different indicators compared with the original 

scale. Hence, validity test of the “new” scale became the priority in empirical research, 

in particular for those in education and psychology research. Besides, as presented 

above, four latent variables were involved, whereby all items used were indicators to 

represent the first-order latent variables, namely “vision/goal,” “management” and 

“maintaining the school climate.” Furthermore, three first-order latent variables were 
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identified as indicators to indicate the second-order latent variable of school 

leadership. Accordingly, confirmatory factor analysis (CFA) was necessary to analyze 

correlations among each variable. Before the factor analysis, a KMO & Bartlett test 

was employed to confirm whether the variables used are relative. As such, empirical 

researchers need to use the KMO & Bartlett’s Test, which is applied to verify the 

relativity of the data and as a discipline to determine whether it is further suitable for 

factor analysis. Table 6 demonstrates the values of the KMO & Bartlett’s Test in 

Germany and Chinese Taipei, respectively. 

 

Table 6 KMO & Bartlett’s Test in Germany and Chinese Taipei 

 

 Kaiser-Meyer-Olkin Measure of 

Sampling Adequacy 

Bart lett’s Test of Sphericity 

Approx. Chi-Square 

Germany 0.741 9302.812, sig. 0.000* 

Chinese Taipei 0.801 17094.536, sig. 0.000* 

Note. * refers to strong significant that p< 0.001. 

The Kaiser-Meyer-Olkin (KMO) Test was used to prove whether the sample is 

adequate and the appropriateness of the data for factor analysis (needs to be 

significant), while Bartlett’s test for  sphericity was employed to compare the assumed  

correlation matrix with the identity correlation matrix and to check whether the study 

is significant by showing the validity and appropriateness of the responses of the 

issues addressed and if the identity matrix is factorable. When there are sharp 

corrections among each variable, the value of partial correlation coefficients is much 

lower than with simple correlation coefficients, with the value of KMO approaching 

close to 1. By contrast, when the correlations among each variable are small, the value 

of partial correlation coefficients is greater than with simple correlation coefficients, 

whereby the value of KMO approaches 0. Accordingly, the value of KMO ranges 

from 0 to 1. 

Moreover, the cut point of the KMO value is 0.6. If it is less than 0.6, it might not 

be suitable to further conduct the factor analysis. Rather, if it is greater than 0.6 and 
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situated between 0.8 and 1, then it indicates that it is meritorious to conduct factor 

analysis. However, when it is greater than 0.6 but less than 0.7, the further factor 

analysis can be conducted after emendations or rectifications. 

As presented in Table 6, the KMO value was more than 0.7 and the P value was 

less than 0.05 in both Germany and Chinese Taipei, which demonstrates that such 

values were significant. In particular, it was more than 0.8 in Chinese Taipei, coupled 

with a significant p-value (p < 0.05), which illustrated that the sample and the data 

were adequate for further factor analysis. Meanwhile, it indicated that the construct of 

the questionnaire was valid. Accordingly, the question items used in this study were 

reasonable, and the final statistical results could be interpretable. 

As explained above, the relativity test (KMO & Bartlett’s Test) was taken as the 

priority for its necessity and rigorousness in empirical research. Moreover, the test 

results for reliability and validity presented that the item preparation was effective and 

the following steps could be further conducted. Furthermore, the author intended to 

concentrate on establishing the model based on the question items and the previous 

study. Hence, the theoretical framework foundation was presented in a later section 

(Section 3.3). 

4. 4 Structural Equation Modeling (SEM) 

The data analysis role an important role in empirical research as it has become 

increasingly prevalent in education study in recent years. Indeed, the precision and 

details that the data and empirical research bring to us cannot be denied, although the 

challenges along with the prevalence period of great data analysis are also relevant. 

Hence, researchers need to use accuracy and precision when dealing with data and 

conducting large-scale assessments. In the light of more diversified statistical 

requirements, some statisticians such as Connell, Jöreskog, Bollen, and Söbom have 

started exploiting more advanced and sophisticated statistical methods as well as 

empirical models (Bollen, 1989; Connell & Tanaka, 1988; Jöreskog & Söbom, 1979). 
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As a result, structural equation modeling (SEM) emerged as the response under such a 

condition (Hox & Bechger, 1998). 

Structural equation modeling (SEM) – which is based on the covariance matrix to 

analyze the correlations between observed variables – is beginning to gain in 

popularity in empirical studies. Because the estimation is based on the correlations 

between the variables, it is also called covariance structural modeling. As highlighted 

in the previous section (Section 3.4), due to unmeasured specific constructs latent 

variables are necessary to represent the construct based on the theoretical background. 

In order to measure the correlations between the variables in the theoretical construct, 

path analysis and regression are employed. For simplicity, SEM is a mathematical 

modeling that acquires correlations among the latent variables and the unobserved 

correlations among variables involved to simultaneously estimate them. Conventional 

statistical methods cannot meet the modern statistical requirements given that the 

independent variables cannot be admitted to deviate under given condition. However, 

the dependent variables have deviations regardless. For instance, when researchers are 

interested in the relationship between parental education and student achievement, 

they suppose that there is no measurement deviation when parental education is 

measured while ignoring the growth period of students. Accordingly, researchers 

hypothesize that student achievement has measured deviations. The results will be 

less accurate since the measurement errors of independent variables are ignored. From 

this perspective, SEM is able to provide support for more accurate results than 

conventional statistical methods. Besides, there is another advantage of SEM, which 

is used to analyze the different models and provide evidence for comparative research, 

thus assisting researchers to determine which model performs better in their studies. 

SEM comprises measurement and structural models. The measurement model is 

used to measure the correlations between observed variables, and the structural model 

is employed to measure the correlations between the latent variables. For instance, in 

this study, the author emphasizes the relationship between school leadership and 
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student math achievement based on the measurable time allocation in school leading 

activities, while student math achievement was indicated by students’ math scores. 

Accordingly, both school leadership and student math achievement are latent variables 

for their invisible specifics. Hence, SEM is supposed to offer assistance in this study. 

Besides, the correlations among latent variables have attracted researchers’ attention 

because they are more willing to know the details on the correlations between latent 

variables, as well as the correlations between latent variables and their indicators. In 

other words, the information on structural model has attracted strong attention among 

many empirical researchers. Due to the specifics of SEM, it is supposed that SEM 

could provide such information on structural model for researchers. 

In this study, as presented above, there were eleven observed variables included in 

the measurement model, while three first-order latent variables and one second-order 

latent variables were included in the structural model. The general formula of SEM 

(Bollen, 1989) is written as: 

η = Bη + Γξ + ζ       (1.1) 

   x = Λ𝑥 𝜉 + 𝛿          (1.2) 

Whereη stands for endogenous latent variables, ξ refers to the exogenous 

latent variables, andζ represents the regression residual term. Both endogenous and 

exogenous latent variables link with the regression coefficients of B and Γ, while B 

indicates the regressive correlations between the endogenous latent variables, where 

Γ represents regressive correlations between the exogenous latent variables. The 

second equation is the measurement model used to measure how well the observed 

variables indicate the latent exogenous latent variables, which enables the observed 

variables to link with the latent variables, where 𝚲𝐗  is the vector of factor loadings, 

serving as a link that enables the exogenous variable ξ to relate with observed 

variable x. The last component is δ, which represents the random error that cannot 

be explained by unobservable statistical errors. 

According to Hox (2013), the formula in within- level (level-1) is specified as: 
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𝑦𝑊 = Λ𝑊 𝜂𝑊 + 𝜀𝑊  

 

While the formula in between level (level-2) is written as: 

 

𝜇𝐵 =  𝜇 +  Λ𝐵  𝜂𝐵 +  𝜀𝐵 

 

By combining the within-level with the between-level, the formula is specified as: 

 

Y𝑖𝑗  =  μ + Λ𝑊  η𝑊  +  Λ𝐵 η𝐵  +  ε𝐵  +  ε𝑊  

 

Where 𝛍 denotes the vector of the group- level means, and 𝚲𝐖  and 𝚲𝐁 represent 

the factor matrices at the within- level and between- level. 𝛆𝐖  and 𝛆𝐖  denote the 

residual errors at the within- level and between-level, respectively. 

Despite the direct relationship between school leadership and student math 

achievement, the relationships between three first-order latent factors and student 

achievement for each economy are also examined. The formula is specified as: 

 

ŷ𝑖 =  𝛽0 + 𝛽1𝑋𝑖 +  𝜀𝑖  

 

Where ŷ𝐢  denotes the estimation of student math achievement, and 𝐗 𝐢 

represents the independent variables, whereby here it represents setting school 

vision/goal (S1), school management (S2), and maintaining school climate (S3), 

separately. 𝛆𝐢 refers to the residual terms, distributed as N(0, 𝜎 2). 

Although the following formula of the measurement model is similar to the 

equation presented as equation 1.2, in this study, since this study needed high-order 

confirmatory factors analysis the second-order measurement formula is specified as: 

 

𝑌𝑖𝑗 = B(Λη + ϵ) + δ 
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Here, the meaning of each symbol is the same as explained above. However, the 

only difference is that it estimates the correlations between the latent variables. In 

other words, the formula is used to prove the extent that the first-order latent variables 

indicated the second-order latent variable. 

In data analysis, the estimator of robust maximum likelihood (MLR) and the 

weighted least square robust mean variance (WLSMV) were employed in analyzing 

given that the robust maximum likelihood (ML) was more appropriate to estimate the 

categorical variables. Besides, the sample size was sufficiently large that it was 

viewed as with normal distribution (Muthén, 2010). 

The statistical analyses involved in SEM in this study largely concentrated on 

confirmatory factor analysis (CFA) and the multi- level hierarchical linear modeling 

(HLM), which were used to estimate the regressive relations among variables. CFA 

was applied to estimate the relations between the observed variables and the latent 

variables. In other words, it assists researchers to find what factors performed well 

when they indicated the latent variables, while it was also the same for those factors 

that did not perform so well. Subsequently, in light of the factor loadings, it enabled 

us to find if the factor constructs fit the conceived model. However, in this study, 

given that it had two levels, second-order CFA was used to check the correlations 

between the latent variables. Besides, multilevel hierarchical linear modeling – which 

means multilevel regression – was applied to estimate the relations between 

multi-dimensional independent variables and the multi-dimensional dependent 

variables while analyzes the effect of independent variables regressed on the 

dependent variables, which was presented by the regressive coefficients of the time 

allocation in leading school activities regressed on student math achievement in this 

study. In addition, given that there were two different groups (Germany and Chinese 

Taipei), the relations between the variables with mult- ilevel hierarchical linear 

modeling enabled the comparability between the multi-groups result to be limpid on 

what the differences were and the variance across groups. 
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In short, based on the multi- level structural equation modeling (MSEM), the 

relationship between school leadership and student achievement with multi- level path 

analysis while controlling for student background variables was examined in 

Germany and Chinese Taipei, respectively. As presented above, struc tural equation 

modeling had many advantages, whereby it estimates the correlations between the 

factor constructs while estimating the correlations between the factors themselves 

simultaneously. Because each latent variable was indicated by many observed 

variables, regardless whether for the observed variables or latent variables, they 

continuously interacted with each other. In order to take the interacting factors and 

their correlations into consideration while keeping each other independent, SEM 

handles such relations simultaneously. Besides, the model estimation was more 

flexible. Indeed, the researchers were eager to gain more accurate results in their 

studies, whereby it was necessary to devote attention to the model complexion 

because more high-order models are needed under given conditions. However, it is 

difficult for conventional statistical methods to estimate overcomplicated models. 

Hence, SEM is a powerful and functional instrument to estimate the complex models. 

Moreover, researchers are interested in SEM when the correlations among variables 

was estimated, whereby the model fit indices were presented so that it enables 

researchers to find how the data fitted the model and where the model should be 

modified according to the model modification indices (MI). As a result, in summary, 

SEM makes empirical education research results stronger than ever before. 

Aside from the empirical model presented above, the program used in this study 

was Mplus, which has a powerful function in empirical research. Mplus performs 

much better than other statistical programs such as AMOS, LISREL, HLM or R when 

handling multi- level models with more complexity. In particular, the complexity also 

determine which kind of program should be used because some programs perform 

less well when the model is complicated, especially when there is non-normality data 

and complex survey data (Muthén, 1998; Muthén, 2010). As a result, Mplus became 
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the priority for data analysis in this study. 

4. 5 Two-level empirical model 

In this study, given that there was only one school principal in Germany or 

Chinese Taipei, (one experienced teacher in Germany) coupled with one class in each 

school situated in TIMSS test and the school principal was required to complete the 

school questionnaire, there were school level (principal- level) and individual- level 

(student level) data comprising the empirical model in this study. The author aimed to 

further establish the empirical model with school-  and individual student- level date in 

the later section. 

As presented in Section 3.2.2, the items used in this study have been presented in 

Table 4. The question items answered by school principals were ascribed to different 

aspects of school leadership, and they were used to indicate the school leadership. 

Meanwhile, those indicators further related to the principal effectiveness because the 

measured scales were the time allocated to school leading activities, which was a part 

of principal effectiveness research (Horng et al., 2011). Further, the two- level 

empirical model was established to estimate the corrections between the school 

principal and student math achievement based on the school and individual level.  

Besides, student math achievement was used as the dependent variable, aiming to 

estimate the relationship between school leadership and student achievement while 

finding the effect that the time allocated to school leadership has on student math 

achievement. Meanwhile, there were three control variables, namely students’ age, 

gender and the home background. It is all known that students’ home backgrounds 

strongly influence student achievement (Barone, 2006; Kane et al. 2011; Wohlstetter, 

Datnow, & Park, 2008). Of course, students’ home background was represented by 

several factors, such as the economic status of students’ parents, parental education, 

the income of students’ parents as well as the home resources. However, in this study, 

the author applied mothers’ education as the control variable since the mothers’ 
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education of students positively affects student achievement and it has also become 

prevalence in education research (Glewwe & Jacoby, 1994; Halle, Kurtz-Costes, & 

Mahoney, 1997; Haveman & Wolfe, 1995; Magnuson, 2007; Sirin, 2005;). 

As a conclusion, the author drew the two-level empirical model according to the 

theoretical framework and the previous literature study as follows (Figure 6): 

 

Figure 6 Two-level empirical model 

Principal Leadership
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 In such a two- level experimental model, as presented in Figure 6 above, the 

rectangle here stood for the observed variables such as gender, age and students’ home 

background. The oval represented the latent variables, which meant that they could 

not be perceived directly for their invisible specificities. In order to distinguish the 

latent variables from the observed variables, the latent variables are also called 

“unobserved variables.” In the empirical study, the latent variables are indicated by 

several observed variables, which can be measured directly. For instance, researchers 

usually use the terms student achievement or student outcomes, although what exactly 

do “achievement” or “outcomes” means? Therefore, an idiographic conception of the 
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“achievement” or “outcome” is necessary, which means that observed variables are 

needed that can be measured directly by the instrument. Hence, it appears that “math 

score,” “cognitive score” or “reasoning score” because the score is the variable that 

can be evaluated directly. Because there are so many variables cannot be measured 

directly, particularly in empirical research, researchers need some observed variables 

that can be measured directly to be the indicators to represent the latent variables, and 

eventually to obtain the relationship between the indicators and the latent variables 

according to the statistical discipline (Bollen, 1989). The relationship between the 

observed variables and the latent variables here is called factor loadings. The values 

of factor loadings range from 0 to 1, whereby the greater the figure, the more 

representative the indicators. However, there are some debates on the cut-point (0.6, 

generally the role of thumb) of factor loadings. The factor loading less than the 

cut-point value does not mean it is non-meaningful. By contrast, poor factor loadings 

should also be emphasized, through which researchers are able to find details on poor 

factor loading and the reason why these factors perform not well enough. Therefore, 

the empirical research as well as the statistical interpretation is based on the sensible 

foundations to enable the result interpretation to be assumed as valid. 

Here, as the previous section explained, in this study there were three first-order 

latent variables and one second-order latent variable. The three first-order latent 

variables indicated school leadership, while the first-order latent variables needed the 

indicators to be measured by observed variables. For instance, the first-order latent 

variable was setting the school’s vision/goal, and it was indicated by four observed 

variables that could be measured directly. As a conclusion, the empirical research 

model presented above showed that the observed variables – which ranged from x1 to 

x11 – were the question items used to be measured directly (showed on Table 4).  

Meanwhile, the variables on school leadership were situated at the school level, while 

the control variables and student math achievement were situated at the individual 

level. 
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4. 6 Latent class analysis (LCA) for school leadership 

 As the previous section has demonstrated, the author addressed the issues on the 

relationship between school leadership and student math achievement as well as 

whether each sub-dimension of school leadership was related to student math 

achievement. The previous section displayed that although the school leadership was 

not related to student achievement in Chinese Taipei, each sub-dimension made a 

contribution to student math achievement in both Germany and Chinese Taipei, with 

exception of setting vision/goal in Chinese Taipei, which showed no relation with 

student math achievement (p > 0.05). Meanwhile, the findings reveal strong 

differences in school leadership between Germany and Chinese Taipei. For instance, 

in order to gain the further difference details in school leadership, the author deployed 

latent class analysis for school principals to analyze the unobserved subpopulation in 

Germany and Chinese Taipei separately. 

 Latent class analysis (LCA) was used to exploit the unobserved heterogeneity in 

the school principal’s population (Muthén, 2000), while the similar or the different 

populations in their responses to measure school leadership’s variables were found by 

LCA. As its name implies, the sub-population that belong to which class was 

unknown in advance in latent class analysis. Analogous to exploring factor analysis 

(EFA), the number of classes that needed to be explored is unknown. Much social and 

behavioral science research has used latent class analysis to uncover the further 

information of the unobserved heterogeneity and obtain qualitative or quantitative 

differences in latent class. Given that this dissertation focused on the comparative 

study of school leadership between Germany and Chinese Taipei, the author 

determined to conduct latent class analysis for school leadership based on factor 

mixture modeling (FMM), which is generally used to display the unobserved 

heterogeneity with a combination of classic latent class analysis and common factor 

model. The common factor model comprises one or more specific classes, although 

the factor mixture model is employed to assign the school leaders who are most likely 



91 

 

 
 

to belong to. For instance, researchers who study student’s overdrinking after their 

final examination, they separate the overdrinked students into three groups, namely, 

high, medium, and low. Throughout collecting the data from question items, they aim 

to find which latent class that the students belong to. Here, in this dissertation, 

because the previous section showed that it had three latent variables and eleven 

observed variables, the author wanted to know the potential class differences in school 

principals’ responses to question items. However, this section of FMM and LCA did 

not focus on comparing which latent class is much better than the other ones, but 

rather it had a strong focus on obtaining the information of the heterogeneity in school 

leaders for further comparative information. 

Figure 1 demonstrated that with the latent class, which denoted by c, there were 

three latent variables, namely setting school vision/goal, school management, and 

maintain school climate. It had the same construct as the previous section of structural 

equation modeling introduced, which comprised eleven observed variables. 
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Figure 7 Path diagram of the factor mixture model 
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It was hypothesized that the data was collected from different sub-groups of 

school leaders in both Germany and Chinese Taipei, while the sub-groups were 

unobserved. Here, c represents the latent class. Three latent variables were interpreted 

as introduced in the previous section, namely school vision/goal, school management, 

and maintain school climate. Each latent variables had more than three observed 

variables, while the modeling was similar with factor analysis as demonstrated in the 

previous section. Here, looking at the latent variable c, the name of modeling differed 

according to the kind of latent variable c, whereby in turn if c is categorical, then the 

model would be entitled “latent class analysis”, and if c is continuous the model is 

called “latent profile analysis”. Combined with the aforementioned notion that the 

outcome variation in terms of c, in latent profile analysis it refers to the mean of each 

outcome varying, while in latent class analysis the probability of each outcome would 

variate (Muthén, 2009). However, three latent variables were not allowed to variate in 

terms of c. Looking at this framework, it created a new latent class c, combined with 

three latent variables to construct one latent class. In terms of Muthén (2009), if the 

latent class c was assumed to have K class, then the equation is written as: 
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𝑢∗
𝑖𝑘 =  Λ𝑘𝜂𝑖𝑘 +  𝜀𝑖𝑘  

𝜂𝑖𝑘 =  𝛼𝑘 +  𝜁𝑖𝑘  

 

𝛇𝐢𝐤  distributed as N (0, Ψ𝑘), and 

 

𝑢𝑖𝑗 = {
0, if 𝜏𝑖𝑘 <  𝑢∗

𝑖𝑗 

1, if 𝑢∗
𝑖𝑗  ≤  𝜏𝑖𝑘

 

 

As Figure 1 showed, the factor mean varied across the latent class, specifically, 

with the exception of the factor mean variation, although other parameters were 

imposed on the similar restrictions. 

Latent class analysis could be taken as a special case of factor mixture model 

(FMM) with fixed factor covariance. Generally, the latent class analysis began with 1 

class analysis and then increased until six-class analysis. Subsequently, the problem 

emerged concerning in which phrase the latent class would be the “best” for the 

model. Thus, the estimation of latent class model fit indices is needed. The indices 

such as AIC, BIC, a-BIC, entropy, p values of Lo-Mendell-Rubin test (LMR) (Lo, 

Mendell, & Rubin, 2001) and Bootstrap Likelihood Ratio Test (BLRT) (Peel &  

McLachlan, 2000) are used to evaluate the model fitness. The model fit indices were 

in favor of lower AIC, BIC and a-BIC, while the higher entropy indicated that the 

model fits the data better. P values of LMR and BLRT represented the improvement 

of the model that increased one class. In other words, it demonstrated that the model 

achieved an improvement when one more class increased (i.e. three-class vs. 

two-class, four-class vs. three-class). Until the “best” fit is fixed, combined with 

factor analysis, the interpretation of latent class becomes realistic. For instance, if the 

model fit indices demonstrated that increasing the number of classes does not improve 

the model, thus it perhaps required more factors to be added according to the 

theoretical background until the “best” solution is provided. Details about model fit 

information and the result of latent class analysis are displayed in Chapter 5.6. 
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Chapter 5 Data Analysis and Findings  

5.1 Construct of the indicators 

According to the previous statement of this study (Chapter 3), there were several 

observed variables that indicate each latent variable. However, a critical issue 

regarding measurement was to differentiate the answer items that belong to the 

sub-questions items. Therefore, in order to make the model clear and straightforward, 

those categories that performed too poorly in indicating the latent variables were  

expunged (role of thumb is 0.6 generally), whereas those that performed well were 

ultimately kept as the indicators.  

Besides, since the items used in this dissertation were already presented above, 

the author used the question items to explain what it meant to combine the scales. The 

author assumed that the principals who preferred to answer the questionnaires in 

Germany and Chinese Taipei had different answers, given that the principals 

(headmasters in Germany) had different leadership experiences and understandings. 

Consequently, the percentage that each answer item accounted for was expected to 

present differently. For instance, some principals opined that ten to twenty per cent of 

time should be spend setting school goal. However, other principals perhaps deemed 

ten to fifteen per cent of time should allocate for this purpose. The percentages of time 

allocated to different activities are summarized and presented in Tables 7 and 8, 

followed by the details on the combination of categories. 
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Table 7 Percentages of each item in Germany 

 

 No time  

(Estimated/S.E) 

Some time 

(Estimated/S.E) 

A lot of time 

(Estimated/S.E) 

Promoting the school’s educational vision or goals 1.03(0.73) 52.79(3.56) 46.17(3.66) 

Developing the school’s curricular and educational goals 1.94(0.95) 50.49(3.88) 47.57(3.87) 

Visiting other schools or attending educational 

conferences for new ideas 

25.5(3.33) 59.28(4.22) 15.21(3.90) 

Initiating educational projects or improvements 6.25(2.16) 66.73(4.72) 27.02(4.70) 

Monitoring teachers’ implementation of the school’s 

educational goals in their teaching 

11.94(2.97) 71.61(3.71) 16.44(2.33) 

Monitoring students’ learning progress to ensure that the 

school’s educational goals are reached 

12.90(3.15) 61.75(3.87) 25.35(3.35) 

Initiating a discussion to help teachers  who have 

problems in the classroom 

8.39(1.55) 64.60(3.44) 27.01(3.39) 

Advising teachers who have questions or problems with 

their teaching 

7.27(2.81) 65.02(4.29) 27.71(3.38) 

Keeping an orderly atmosphere in the school 2.85(0.81) 36.72(4.07) 60.42(3.13) 

Ensuring that there are clear rules for student behavior 3.09(1.18) 45.39(4.28) 51.52(4.29) 

Addressing disruptive student behavior 1.29(0.82) 45.57(4.16) 53.14(4.23) 

 

Table 8 Percentages of each item in Chinese Taipei 

 

 No time  

(Estimated/S.E) 

Some time 

(Estimated/S.E) 

A lot of time 

(Estimated/S.E) 

Promoting the school’s educational vision or goals 0.26(0.26) 28.76(6.50) 70.98(6.50) 

Developing the school’s curricular and educational goals 0.00(0.00) 25.89(5.65) 74.11(5.65) 

Visiting other schools or attending educational 

conferences for new ideas 

1.09(1.09) 52.64(8.94) 46.27(8.96) 

Initiating educational projects or improvements 2.32(1.36) 48.10(6.46) 49.58(6.44) 

Monitoring teachers’ implementation of the school’s 

educational goals in their teaching 

0.13(0.13) 38.17(6.87) 61.70(6.87) 

Monitoring students’ learning progress to ensure that the 

school’s educational goals are reached 

0.85(0.70) 41.50(6.77) 57.65(6.67) 

Initiating a discussion to help teachers  who have 

problems in the classroom 

1.09(1.09) 52.64(8.94) 46.27(8.96) 

Advising teachers who have questions or problems with 

their teaching 

2.32(1.36) 48.10(6.46) 49.58(6.44) 

Keeping an orderly atmosphere in the school 2.73(1.71) 61.98(6.30) 35.29(6.30) 

Ensuring that there are clear rules for student behavior 7.65(5.16) 58.92(7.05) 33.53(5.61) 

Addressing disruptive student behavior 15.48(6.43) 72.56(6.24) 11.96(3.34) 
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The question used for analysis was as follows: 

During the past year, approximately how much time have you spent on the 

following school leadership activities in your role as a school principal?  

As presented above, the first aspect of school leadership here was “setting the 

vision/goal for the school” and the sub-questions here to be the observed indicators 

are: 

1) Promoting the school’s educational vision or goals. 

2) Developing the school’s curricular and educational goals. 

3) Visiting other schools or attending educational conferences for new ideas. 

4) Initiating educational projects or improvements. 

Each answer had three scale items: “No time,” “Some time,” and “A lot of time.” 

For instance, the descriptive statistic demonstrated that the percentage of the 

principals who answered “no time” only accounted for 1.03 on promoting the school 

education vision or goals. Thus, because the value of the answer percentage of “No 

time” was less than 5, this scale was combined with other two scales according to the 

statistical doctrine. Eventually, there were only two scales to answer this sub-question, 

namely “No time or Some time” and “A lot of time.”  

 As with question item 1), the answer scales of question 2) had to be combined 

given that the percentage of the answer scale “No time” was less than 5. However, for 

the question items 3) and 4), the percentage of each answer scale was more than 5 and 

thus all answer scales were retained. 

 The second aspect of school leadership was “managing the school,” which was 

indicated by the following question items: 

5) Monitoring teachers’ implementation of the school’s educational goals in their 

teaching. 

6) Monitoring students’ learning progress to ensure that the school’s educational goals 

are reached. 

7) Initiating a discussion to help teachers who have problems in the classroom. 
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8) Advising teachers who have questions or problems with their teaching. 

The scales were all kept as the percentage of each scale accounted for more than 

5 to answer the above four questions. 

  The final aspect of school leadership was “maintaining the school climate,” which 

was indicated by three question items as outlined below:  

9) Keeping an orderly atmosphere in the school. 

10) Ensuring that there are clear rules for student behavior. 

11) Addressing disruptive student behavior. 

The answer scales to the question items were also retained, since it showed 

unambiguously by the descriptive statistic that the percentage of each answer scale 

met the statistical requirement mentioned above, namely the percentage of each scale 

accounted for more than 5. 

In Chinese Taipei, given that the same question items were involved, it only 

needed the descriptive statistics to give the specified percentage of each scale 

accounted for. Since the percentage of each answer scale of “No time” was less than 5, 

all of the answer scales of four question items that represented setting and developing 

school vision/goal were combined into two scales, namely “No time or Some time” 

and “A lot of time.” 

Meanwhile, all answer scales of the question items that indicated “managing the 

school” were also combined into two scales, namely “No time or Some time” and “A 

lot of time,” since the percentage of answer scales of “No time” was also less than 5. 

Finally, the answer scales of question items that indicated the “maintaining the 

school climate” were kept due to the percentage of each answer scale being more than 

5, except question item 10) whose answer scales were combined into two scales: “No 

time or Some time” and “A lot of time.” 

5.2 Confirmatory factor analysis (CFA) for school leadership 

After the scale combination, the next important step is to prepare the data for data 



98 

 

 
 

analysis. The data on some schools was deleted for missing elements. At the same 

time, there was one school principal and one class was preferred in Germany. 

However, there were two classes preferred per school in Chinese Taipei. Hence, in 

Chinese Taipei, one class in each school was randomly preferred. According to the 

literature theoretical background, principal factor analysis was conducted on many 

occasions when three exploratory items were sorted to represent the empirical model 

to measure school leadership here. 

Before analyzing the two-level structural equation model, the relationship 

between the first-order latent variables and their indicators was verified in eleven 

measurement models. In the previous chapter (Chapter 3), the measurement models 

were already introducted. More details about the measurement models is displayed as 

follows: 

 

𝑥1 =  𝜆11𝜉1 +  𝛿1,𝑥2 =  𝜆21𝜉1 +  𝛿2, 𝑥3 =  𝜆31𝜉1 +  𝛿3, 𝑥4 =  𝜆41𝜉1 +  𝛿4; 

𝑥5 =  𝜆52𝜉2 +  𝛿5, 𝑥6 =  𝜆62𝜉2 +  𝛿6, 𝑥7 =  𝜆72𝜉2 + 𝛿7, 𝑥8 =  𝜆82𝜉2 +  𝛿8; 

𝑥9 =  𝜆91𝜉3 +  𝛿9, 𝑥10 =  𝜆101 𝜉3 +  𝛿10, 𝑥11 =  𝜆111 𝜉3 + 𝛿11; 

 

Where 𝒙𝟏 , 𝒙𝟐 , 𝒙𝟑 , 𝒙𝟒  are the indicators of 𝛏𝟏 , which is one of the first-order 

latent variables or can be called an exogenous variable. Moreover,  𝒙𝟓, 𝒙𝟔 , 𝒙𝟕 , 𝒙𝟖  

are the indicators of 𝛏𝟐 . Finally, 𝒙𝟗, 𝒙𝟏𝟎, 𝒙𝟏𝟏 are the indicators of 𝛏𝟑 . 

The measurement models were particularly studied by confirmatory factor 

analysis (CFA) to confirm the construct that it was designed to measure. Because it 

was hypothesized that the factors were loaded on manifest variables based on the 

theoretical background, all factors in the model were fixed. In other words, the factor 

loadings were fixed to be loaded on the specific variables according to the theoretical 

foundation and the EFA result. For instance, the variables of 𝒙𝟏 , 𝒙𝟐 , 𝒙𝟑 , 𝒙𝟒  were 

fixed to be only loaded on 𝛏𝟏 , and for 𝒙𝟓 , 𝒙𝟔 , 𝒙𝟕 , 𝒙𝟖  and 𝒙𝟗 , 𝒙𝟏𝟎, 𝒙𝟏𝟏, it was the 

same, whereby they loaded on 𝛏𝟐  and 𝛏𝟑 . Thus, the CFA was deemed as the 
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foundation of structural equation model (SEM) to measure the relationship between 

the indicators and the latent variables. 

It already was proposed that there was one second-order latent variable, which 

was supposed to take the percentage of the first-order latent variables. In other words, 

the second-order latent variable of school leadership was explained by accounting for 

the percentage of the first-order variables (vision/goal, management and maintaining 

the school climate). Those three first-order latent variables were the representatives of 

school leadership. Consequently, the three first-order latent variables were the 

indicators to represent the second-order latent variable, and they were viewed as the 

endogenous indicators in second-order CFA. The factor loadings of the second-order 

latent variable represented the linkage or the relationship between the first-order 

variables and the second-order latent variable, while the second-order latent variable 

(school leadership) was viewed as the exogenous variable.  

Besides, as with the first-order order CFA, the indicators could not fully explain 

the latent variables. As a result, the residual terms appeared. However, the doctrine 

that worked in first-order CFA also worked in second-order CFA. The hypothesized 

diagram is displayed as follow: 
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Figure 8 Path diagram of school leadership 
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5.3 Model identification 

Hence, the following tables displayed the model fit information of CFA, as well 

as the factor loadings to indicate each latent variable in Germany and Chinese Taipei 

in Tables 9 and 10. 

Table 9 Model fit information of CFA in Germany and Chinese Taipei* 

 

Groups CFI TLI RMSEA 90 percent C.I. 

Germany 0.867 0.822 0.115 0.110  0.119 

Chinese 

Taipei 

0.905 0.876 0.145 0.141  0.149 

Note. * represents the original model that is not modified yet. 
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Table 10 Model fit information of CFA in Germany and Chinese Taipei 

 

Groups CFI TLI RMSEA 90 percent C.I. 

Germany 0.939 0.910 0.08 0.077  0.086 

Chinese 

Taipei 

0.951 0.931 0.10 0.106  0.114 

Table 10 demonstrates the model fit information prior to model modification. 

However, the modification indices in Mplus program enabled us to discover the 

information on modification, which was used to modify the model. This does not alter 

the model construct but only improves the model fit information. Hence, after the 

model modification, the model fit information is presented accordingly in Table 10.  

In Table 9, the fit information presented that the model fitted the data less well 

given that  the CFI/TLI were less than 0.9, while the RMSEA was greater than 0.1 in 

both Germany and Chinese Taipei. Therefore, the rigorous model did not fit the data 

sufficiently well. As such, the model needed to be modified through correlating the 

residual terms with each other according to the modification indices given by Mplus 

output. For instance, the error covariance in each item of the first-order latent 

variables was set as the free parameters, such as x1 with x2, x3 with x4 when the 

model was estimated. After model modification, Table 10 demonstrates that the model 

fits the data better due to the better CFI and TLI (>0.95), although the RMSEA in 

Chinese Taipei was slightly higher than 0.1. Here, what information described the 

model fitted the data was the indices value of CFI and TLI, whereby if they both were 

greater than 0.95 it demonstrated that the model fitted the data well. Meanwhile, the 

RMSEA was also an important model fit index: in other words, the model deemed that 

fitted the data well when it was less than 0.08. Here, the model fit information above 

presented that the model fitted the data was acceptable in line with the statistical 

doctrine (Steiger, 1990; J. C. Wang & X. Q. Wang; 2012; Thompson & Melancon, 

1996; Bagozzi & Edwards, 1998; Bandalos, 2002; Hau & Marsh, 2004).  

Additionally, the factor loadings of each latent variable were displayed as follows 

(Tables 11 and 12). As previously mentioned, the factor loading represented the extent 
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of the linkage between the manifest variables and the latent variable. The indicator 

was identified as “poor” if its factor loading was less than 0.6 (J. C. Wang & X. Q. 

Wang, 2012). However, this does not mean that those factor loadings less than 0.6 

should be expunged because it only described to what extent that the manifest 

variables indicated the latent variables or the extent that the first-order latent variables 

linked the second-order latent variables. Hence, its function was to assist researchers 

to exploit the findings with the “poor” factor loadings rather than abandoning them. 

By contrast, for the factor loadings that were more than 0.6, it was supposed that such 

indicators performed well when they were identified as the indicators. 

Here, the factor loadings of the latent variables are presented as follows. 

Conspicuously, in Germany, almost all factor loadings performed well and most of 

them were more than 0.6, except the factor loadings of the manifest variables of x6, 

x7, and x8 when they indicated the first-order latent variable “management.” 

Meanwhile, the factor loading of the first-order latent variable “maintain the school 

climate” when it indicated the second-order latent variable “school leadership” was 

less than 0.6, which meant that such indicators perhaps did not perform sufficiently 

well. However, from a macro perspective, it demonstrated that almost all of the 

indicators were sufficiently strong to indicate the latent variables. 

Regarding, the meaning of the factor loading here, for instance, the value of item 

x1 was 0.75, which meant that if the time allocated to “Promoting the school’s 

educational vision or goals” increased one unit, the value of the first-order latent 

variable “vision/goal” increased 0.75 unit corresponding. Furthermore, the relation 

between the first- and second-order latent variable had the same manner; for instance, 

when the time allocated to “setting and developing the vision/goal for school” 

increased one unit, the school leadership increased by 0.821 unit. On the other hand, 

in Mplus 5.0 the calculation was based on the MACS by default and thus the 

estimation produced the intercepts or thresholds simultaneously. For example, in 

Germany, the threshold value of item x1 was 0.027, which meant that it was supposed 
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that if the time allocated to “Promoting the school’s educational vision or goals” was 

zero, the “vision/goal” increased by 0.027 unit. At the same time, the percentages of 

variance in first-order latent variables explained by second-order latent variable were 

68, 98 and 28, separately. It represented that aside from the third first-order latent 

variable of maintaining the school climate, the remaining provide a good explanation 

for the second-order latent variables. In addition, according to Schmid and Leiman, if 

it is required to probe into assessing the relationship between the first-order latent 

variables and the second-order latent variable, the total item variance is prone to be 

separated into two aspects. Thus, one aspect involved the variance that was explained 

by the first-order latent variables, and the other one was the variance explained by the 

second-order latent variables (Wolff & Preising, 2005). For instance, the result 

showed that the question item x1 regarding which percentage of total variance that 

explained by the first plus second-order factors was 56.3 and for the item x2 its value 

was 40.2. 

In Chinese Taipei, it seemed that all of the factor loadings performed well. In the 

same manner, the factor loading of item x1 was 0.512, which meant that when the 

time allocation in “setting and developing school’s educational vision or goal” 

increased one unit, the first-order latent variable “vision/goal” increased by 0.512 

units. Moreover, when the time allocation in “setting the vision/goal for school” 

increased by one unit, the school leadership was likely to increase by 0.962 units 

corresponding. In particular, the percentages of variance in first-order latent variables 

explained by second-order latent variables are 93, 98 and 44, respectively. 

Accordingly, it offered a good explanation for the second-order latent variable (school 

leadership), aside from the proportion of variance of the third first-order latent 

variable, which was “maintaining the school climate.” Meanwhile, the percentages of 

total variance explained by the first and second-order factors for items x1 and x2 were 

26.2 and 40.2, respectively (Table 14).  In others words, in both Germany and Chinese 

Taipei, the results demonstrated that with more time allocated to such leading 
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activities, the school leadership became much stronger. 

In the following part, the factor loadings in both Germany and Chinese Taipei 

(Tables 11 and 12) are presented, while more details on the proportions of variance 

explained by the first- and second-order factors in Germany and Chinese Taipei are 

demonstrated as follows (Table 13). 

 

Table 11 Factor loadings of CFA in Germany 

 

The factor loadings of the latent variables in Germany 

 factor loadings 

(Estimated/S.E) 

P value factor loadings 

(Estimated/S.E.

) 

P value  

 

 

 

School 

leadership 

(SL) 

Vis ion/goal 

(S1)  

x1 0.750(0.023) 0.00 0.821(0.025) 0.00 

x2 0.634(0.022) 0.00 

x3 0.507(0.021) 0.00 

x4 0.688(0.019) 0.00 

Management 

(S2) 

x5 0.663(0.020) 0.00 0.989(0.001) 0.00 

x6 0.534(0.020) 0.00 

x7 0.506 (0.022) 0.00 

x8 0.571 (0.021) 0.00 

Maintaining 

school 

climate (S3) 

x9 0.804(0.014) 0.00 0.529(0.020) 0.00 

x10 0.975(0.013) 0.00 

x11 0.712(0.016) 0.00 

Note. The variances of the latent variables S1, S2, S3 and SL are 0.595, 0.344, 0.639 and 0.351, while 

P< 0.001. 
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Table 12 Factor loadings of CFA in Chinese Taipei 

 

The factor loadings of the latent variables in Chinese Taipei 

 factor loadings  

(Estimated/S.E) 

P value factor loadings 

(Estimated/S.E) 

P value  

 

 

 

 

School 

leadership 

(SL) 

Vis ion/goal 

(S1) 

 

 

x1 0.512(0.020) 0.00 0.962(0.013) 0.00 

x2 0.634(0.016) 0.00 

x3 0.785(0.012) 0.00 

x4 0.741(0.013) 0.00 

Managemen

t (S2) 

x5 0.735(0.010) 0.00 0.991(0.000) 0.00 

x6 0.642(0.011) 0.00 

x7 0.988(0.007) 0.00 

x8 0.850(0.008) 0.00 

Maintaining 

school 

climate (S3) 

x9 0.750(0.010) 0.00 0.665(0.014) 0.00 

x10 0.702(0.009) 0.00 

x11 0.888(0.015) 0.00 

Note. The variances of the latent variables S1, S2, S3 and SL are 0.269, 0.515, 0.555, and 0.240, while  

P< 0.001. 

Table 13 Proportions of variance that explained by the latent variables in 

Germany/Chinese Taipei (Percentage) 

 

Germany Chinese Taipei 

            R-SQUARE 

            (Estimated/S.E) 

P value             R-SQUARE 

             

(Estimated/S.E) 

P value 

x1 56.3(3.4) 0.00 x1 26.2(2.0) 0.00 

x2 40.2(2.8) 0.00 x2 40.2(2.0) 0.00 

x3 44.0(2.7) 0.00 x3 54(1.5) 0.00 

x4 28.5(2.2) 0.00 x4 41.3(1.4) 0.00 

x5 64.6(2.2) 0.00 x5 56.4(2.5) 0.00 

x6 95.1(2.5) 0.00 x6 49.3(2.1) 0.00 

x7 50.7(2.2) 0.00 x7 78.9(3.3) 0.00 

x8 25.6(2.2) 0.00 x8 97.7(1.4) 0.00 

x9 32.6(2.4) 0.00 x9 72.3(1.3) 0.00 

x10 25.7(2.1) 0.00 x10 61.6(1.9) 0.00 

x11 47.4(2.6) 0.00 x11 54.9(1.9) 0.00 

S1 67.4(4.0) 0.00 S1 92.5(2.4) 0.00 

S2 97.7(0.1) 0.00 S2 98.1(0.1) 0.00 

S3 28.0(2.2) 0.00 S3 44.3(2.1) 0.00 
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The confirmatory factor analysis above (Tables 11 and 12) was used to ensure 

that the question items which represented the school leadership were adequately 

reliable. Thus, the relationship between school leadership and student math 

achievement employing two-level SEM claimed the high ground in the CFA, as 

previously mentioned. It demonstrated that the factors performed sufficiently well to 

indicate the first- and second-factor latent variables. Accordingly, it was ensured to 

conduct the further step, focusing on the relationship between school leadership and 

student math achievement. 

Although Tables 11 and 12 display the factor loadings of each latent variable in 

Germany and Chinese Taipei, it was necessary to conduct the measurement invariance 

and structural measurement invariance to conclude that the instrument used to 

measure school leadership had the same meaning across the two groups (Bollen, 

1989a; Hayduk, 1987; Jöreskog, 1971b; Sörbom, 1974). Accordingly, the factor 

loadings could not be compared between Germany and Chinese Taipei directly and 

only after the invariance measurement could they further be compared because 

statistical principle required that the necessary phase in advance tested the invariance 

for the multi-group study. 

The invariance measurement – which involves factor loading pattern invariance, 

factor loading invariance, the intercept/threshold invariance of the manifest variable, 

as well as the residual variance/covariance invariance (e.g., Brown, 2015) – needs to 

be tested to determine the compared result as being meaningful. As such, it primarily 

aims to ensure that the scale of the two groups is the same in the case of biased results 

in a later comparative study (Horn & McArdle, 1992; Wang, 2012). Given that the 

factor construct is more like a “black-box” that cannot be observed directly, the 

invariance measurement becomes necessary when researchers intend to discover the 

details on the differences across two groups. In light of the statistical principle, there 

are four aspects in measuring invariance, namely configuring invariance, weak 

invariance, strong invariance and strict invariance. However, the functions of 
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measurement invariance depend on the researcher’s intentions. For instance, the 

configural measurement invariance is placed first given that it ensures that the pattern 

of fixed and freed the factor loadings is the same across two groups, whereby they 

have the same number of factors as well as the same free parameters, which are not 

restricted. In addition, it requires that the parameters in both groups are without 

restrictions so that they can be tested out whether the number of factors and the 

pattern across groups are the same or not. The weak invariance becomes the second 

invariance test phase, which focuses on the invariance of factor loadings that are 

loaded on the second-order latent variables. As mentioned above, the factor loadings 

explain the linear linkage between the observed indicators and the latent variables. 

Hence, it required that the latent variables that were intended to measure had the same 

meaning across two groups. If the factor loadings are invariant, the comparison of the 

latent variable in the two groups is meaningful, and its result can be interpretable. 

Furthermore, the third phase of measurement invariance is test the invariance of the 

factor loadings while the intercepts of latent variable indicators also need to be 

invariant across groups, which are referred to as scalar invariance. Scalar invariance 

requires that the factor loadings and the intercepts remain invariant simultaneously. 

Under such a condition, the factor means can be compared in a sensible manner 

(Metric Equivalence，see Horn & McArdle, 1992; Van de Vijver & Leung, 1997; 

Wang, 2012). However, in the specific study, given that the scalar invariance 

measurement depends on the research foundation to a great extent, it is an option for 

the researchers to determine whether the scalar invariance is measured or not. Overall, 

the configural and metric (also called weak invariance measurement) invariance 

measurement are required if anyone intends to conduct a comparative study across 

groups (Muthén, 2015). Finally, the strict invariance measurement is seldom 

employed in the real study because it has the parsimonious requirement for the factor 

loadings and the intercepts are required to be equal while the residual invariance is 

also required to be invariant across groups. Consequently, the requirement for strict 
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measurement is more parsimonious whereby researchers seldom use it, except 

someone who takes an interest in the item reliability across groups (Schmitt, Pulakos, 

& Lieblein, 1984; Wang, 2012). 

It is known that one of the requirements of a good model is simplicity and 

clearance. Therefore, this comparative study intended to measure the configural and 

metric invariance for the first-order latent variables and then parceled the items to 

conduct the configure and metric invariance to directly compare the observed 

indicators and school leadership across two groups, thus aiming to make the model 

simple and direct. Hence, in the following part, the model fit information is 

demonstrated in Table 14. 

 

Table 14 Model fit information of configural and metric invariance measurement 

for the first- and second-order latent variables 

 

 CFI TLI RMSEA 90 percent C.I. 

Configurable invariance measurement 0.947 0.911 0.07 0.067  0.073 

Metric invariance measurement 0.936 0.902 0.073 0.074  0.080 

  

 Table 14 illustrates that the model fitted the data well. In other words, the first- 

and second-order latent variables – which were “setting and developing the 

vision/goal for school”, “management the school”, “maintaining the school climate”, 

and “school leadership” – could be further meaningfully compared given that both the 

CFI and TLI are more than 0.9, while the RMSEA was less than 0.08. Overall, the 

model performed sufficiently well. In Tables 11 and 12, the factor loadings that 

described the relationship between the observed variables and the first-order latent 

variables were much higher in Chinese Taipei than in Germany, except the items x1, 

x9, and x10, whose factor loadings were lower in Chinese Taipei. Accordingly, the 

items “promoting the school’s educational vision or goals”, “ensuring that there are 

clear rules for student behavior”, and “addressing disruptive student behavior” loaded 

on the latent variables of S1 and S3 were lower than in Germany. As presented above, 
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it is known that the items from x9 to x11 indicated that maintaining the school climate 

in leadership activities. Perhaps the primary reason was the different working climates, 

which is suggested to be strongly influenced by the organization system. Given that in 

Chinese Taipei the major responsibility of a professional school principal is to ensure 

that students and teachers have a safe and orderly climate, school principals devote 

more time to constructing such a climate. Additionally, compared with Germany, the 

school system is also different in Chinese Taipei, since almost each primary school is 

an all-day school, which meant that students and teachers spent more than eight hours 

in a school day. However, most primary schools in Germany are half-day schools. 

When the teachers and students spend the whole day in school, it places a greater 

burden on principals, who needed to spend more time and energy maintaining the 

school under a safe and orderly climate. As a result, it is more closely linked with the 

time allocated to leadership activities in Chinese Taipei.  

These standardized factor loadings in Tables 11 and 12 indicate that the four 

latent variables were properly constructed in the two economies. For instance, the 

factor loadings from the observed variables x1, x2, x3, x4 to the latent variable S1 

were 0.75, 0.634, .785, and 0.688 in Germany and 0.512, 0.634, 0.785, and 0.741 in 

Chinese Taipei, all of which were larger compared to the threshold value of 0.6 (rule 

of thumb). Meanwhile, the standardized factor loadings from each observed variable 

to the first-order latent variable were similar, revealing similar conceptual constructs 

in both economies. Likewise, the standardized factor loadings from the first-order 

latent variables S1, S2, and S3 to the second-order latent variable SL were relatively 

large and similar between Germany and Chinese Taipei (S1: 0.821 vs. 0.962; S2: 

0.898 vs. 0.991; S3: 0.529 vs. 0.665), suggesting that the conceptual construct of 

school leadership was similar in both economies. Generally, management was the 

most important conceptual component of school leadership, followed by setting a 

vision/goal for the school and finally maintaining the school climate. This conceptual 

construct was much closer to the previous studies on school leadership, indicating the 
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strong importance of school management in school leadership (Day, Gu, & Sammons, 

2016). 

5.4 Relationship between time allocation to school leadership and 

student math achievement 

 As previously mentioned, the relationship between school leadership and student 

math achievement was based on the multi- level SEM model (MSEM), which involved 

the school level and individual student level. Before the multi- level data analysis, it 

was indispensable to calculate the intra-class coefficient (also called ICC), which is 

taken as a guideline for researchers to determine if it is necessary to conduct 

multiple- level data analysis. In this study, since the ICC in both Germany and Chinese 

Taipei was greater than 0.08 (its value was 0.159 and 0.155 in Germany and Chinese 

Taipei, respectively), the multiple level was used for the vast differences in student 

math achievement among different schools in Germany and Chinese Taipei. In terms 

of explaining the difference in student math achievement between schools, it is well 

known that the school climate strongly affects student achievement, which is why the 

students in the same schools were prone to performing some common behaviors. In 

other words, the difference in student achievement was perhaps affected by the 

particular traits of schools located in the same districts or communities. The value of 

ICC in this study demonstrated that there were major difference in student math 

achievement between schools and thus stratification was required when the data was 

handled. 

Indeed, even the value of ICC was small but it also played an important role in 

assisting to design the model (Muthén, L., 1999; Muthén & Satorra, 1995; Heck & 

Thomas, 2015). Therefore, the multi- level data analysis was based on the substantial 

value of ICC in this study.  

In the following tables, the multi- level model results of the relationship between 

time allocation in school leadership and student math achievement are presented for 
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Germany and Chinese Taipei, respectively (Tables 15, 16, 17, and 18). 

 

Table 15 Result of the relationship between overall SL and SMA in Germany 

 

Within Level 

MAT01      ON Estimated (S.E.) P value 

Gender 0.116(0.023) 0.000 

Age -0.153(0.022) 0.000 

Home Background 0.272(0.027) 0.000 

Between Level 

S1       BY 

x1 0.931(0.034) 0.000 

x2 0.870(0.055) 0.000 

x3 0.775(0.072) 0.000 

x4 0.878(0.054) 0.000 

S2     BY 

x5 0.904(0.047) 0.000 

x6 0.812(0.069) 0.000 

x7 0.781(0.082) 0.000 

x8 0.824(0.068) 0.000 

S3     BY 

x9 0.935(0.036) 0.000 

x10 0.974(0.026) 0.000 

x11 0.897(0.044) 0.000 

SL       BY 

S1 0.804(0.105) 0.000 

S2 0.858(0.114) 0.000 

S3 0.589(0.101) 0.000 

MAT01      ON 

SL -0.258(0.121) 0.032 

Note. In gender analysis, “1” represented girls, “2” represented boys. 
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Table 16 Result of the relationship between sub-dimensional SL and SMA in 

Germany 

 

Within Level 

MAT01      ON Estimated (S.E.) P value 

Gender 0.116(0.023) 0.000 

Age -0.151(0.022) 0.000 

Home Background 0.272(0.027) 0.000 

Between Level 

S1       BY 

x1 0.922(0.035) 0.000 

x2 0.867(0.056) 0.000 

x3 0.779(0.072) 0.000 

x4 0.880(0.053) 0.000 

S2     BY 

x5 0.887(0.045) 0.000 

x6 0.790(0.077) 0.000 

x7 0.808(0.072) 0.000 

x8 0.845(0.062) 0.000 

S3     BY 

x9 0.921(0.041) 0.000 

x10 0.975(0.026) 0.000 

x11 0.896(0.045) 0.000 

SL       BY 

S1 0.777(0.102) 0.000 

S2 0.868(0.111) 0.000 

S3 0.623(0.102) 0.000 

MAT01      ON 

S1 -0.495(0.184) 0.007 

S2 0.435(0.218) 0.046 

S3 -0.291 (0.142) 0.041 

Note. in gender analysis, “1” represented girls, “2” represented boys  
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Table 17 Result of the relationship between overall SL and SMA in Chinese 

Taipei 

 

Within Level 

MAT01      ON Estimated (S.E.) P value 

Gender -0.005(0.014) 0.734 

Age 0.094(0.019) 0.000 

Home Background 0.252(0.017) 0.000 

Between Level 

S1       BY 

x1 0.870(0.115) 0.000 

x2 0.909(0.095) 0.000 

x3 0.868(0.084) 0.000 

x4 0.892(0.066) 0.000 

S2     BY 

x5 0.951(0.046) 0.000 

x6 0.892(0.063) 0.000 

x7 0.980(0.027) 0.000 

x8 0.935(0.047) 0.000 

S3     BY 

x9 0.975(0.014) 0.000 

x10 0.962(0.021) 0.000 

x11 0.917(0.038) 0.000 

SL       BY 

S1 0.851(0.097) 0.000 

S2 0.999(0.001) 0.000 

S3 0.573(0.099) 0.000 

MAT01      ON 

SL -0.154(0.120) 0.199 

Note. In gender analysis, “1” represented girls, “2” represented boys. 
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Table 18 Result of the relationship between sub-dimensional SL and SMA in 

Chinese Taipei 

 

Within Level 

MAT01      ON Estimated (S.E.) P value 

Gender -0.005(0.014) 0.734 

Age 0.096(0.019) 0.000 

Home Background 0.252(0.017) 0.000 

Between Level 

S1       BY 

x1 0.880(0.111) 0.000 

x2 0.913(0.093) 0.000 

x3 0.862(0.088) 0.000 

x4 0.892(0.067) 0.000 

S2     BY 

x5 0.949(0.044) 0.000 

x6 0.892(0.061) 0.000 

x7 0.981(0.026) 0.000 

x8 0.933(0.047) 0.000 

S3     BY 

x9 0.978(0.014) 0.000 

x10 0.962(0.021) 0.000 

x11 0.911(0.040) 0.000 

SL       BY 

S1 0.862 (0.136) 0.000 

S2 0.985(0.090) 0.000 

S3 0.582(0.096) 0.000 

MAT01      ON 

S1 0.488 (0.373) 0.192 

S2 -0.846 (0.402) 0.035 

S3 0.369(0.181) 0.042 

Note. In gender analysis, “1” represented girls, “2” represented boys. 

 

In order to gain more precise results, the author conducted a Harman test to 

examine the collinearity. The result showed that the relationship between time 

allocation in school leadership and student math achievement was negative and 

significant in Germany (p< 0.05), whereas it was negative but non-significant in 

Chinese Taipei (p> 0.05) (Table 17). At the same time, in SEM, the factor loadings of 

the first- and second-order latent variables worked sufficiently well. Meanwhile, due 
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to all answer items being categorical, the author declared all of the observed variables 

as the categorical variables. 

In Germany, conspicuously as presented, boys reported much higher math 

achievement than girls (β= 0.116, p< 0.01), while older students had lower 

achievement in math compared with the students in the normal situation (β= -0.153, 

p< 0.01). Accordingly, when a student’s age increased one unit, the math achievement 

significantly decreased by 0.153 units. The last control variable – mother’s education 

level of students – demonstrated the same result as in previous research, namely the 

higher level of the mother’s education, the much better student math achievement was, 

with an estimated coefficient 0.272 and a significant p value (p< 0.01). Accordingly, 

when a student’s mother’s education level increased one unit, the student’s math 

achievement increased by 0.272 units. 

Regarding the effect of principals, it has shown that when the principal’s 

allocated time to leadership activities increased by one unit, the school average math 

achievement declined by 0.258 units. Meanwhile, the relationship between the time 

allocated to setting and developing the vision/goal for the school and student math 

achievement was negative and significant in Germany, while it was the same for the 

relationship between the time allocation in maintaining the school climate and student 

math achievement. From the tables depicted above, when the time allocated to setting 

and developing the vision/goal for school increased by one unit, the students’ average 

math achievement declined by 0.495 units, while when the time allocated in 

maintaining the school climate increased by one unit, the student math achievement 

declined by 0.292 units. Principals spending time managing the school positively and 

significantly affected student math achievement. Specifically, when time spent 

managing the school by principals increased by one unit, the student math 

achievement increased by 0.435 unit. 

In Chinese Taipei, principals’ time spent setting and developing the vision/goal 

did not previously affect student math achievement, with a p> 0.05. The school 
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leadership influenced student math achievement positively and significantly 

throughout, maintaining a safe and orderly school atmosphere for students and 

teachers, because when the time spent in maintaining school climate increased by one 

unit, the student math achievement also increased by 0.369 units. It was also apparent 

that when the principals spent more time managing the school, the students reported 

poorer achievement, and it affected the students’ math achievement significantly (p< 

0.01). When the time spent managing the school increased by one unit, the students’ 

math achievement declined by 0.846 units. It was non-significant for the relationship 

between the time spent setting and developing the vision/goal for the school and 

students’ math achievement, with a p value greater than 0.05 (p> 0.05). Accordingly, 

regardless whether the principal’s allocated time to setting and developing the 

goal/vision for the school increased or decreased, it did not affect student math 

achievement. 

It was found that different school system and the education policy system 

demonstrated differences when principals arranged time in leading school activities. 

As a result, more comparative research was necessary, such as comparisons on the 

factor loadings of the observed variables and the first latent variables. Hence, the 

subsequently section (Chapter 4.5) focused on describing the explicit factors 

differences through the comparative study across two groups by employing the 

multi-group CFA. 

5.5 Potential class analysis of school leadership in Germany and 

Chinese Taipei 

 The previous chapter (Chapter 4.6) introduced the latent class analysis (LCA) and 

the factor mixture model (FMM). In this section, the author places a focus on latent 

class analysis with handling data, and displays the result of the potential class of 

school leadership in Germany and Chinese Taipei separately. The previous section 

concluded a relationship between school leadership and student math achievement, 
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while it has been shown that school leadership largely differs between Germany and 

Chinese Taipei. As such, the aim of this section is to obtain details about the school 

leadership differences between the two economies. 

As the previous section has demonstrated, the issues on the relationships between 

school leadership coupled with the relationship between each category of school 

leadership tasks and student math achievement was addressed. It was illustrated that 

although school leadership is not related to student math achievement in Chinese 

Taipei, each category of school leadership makes a strong contribution to student math 

achievement in the two economies. However, with the exception of the difference in 

factor loadings between German school leadership and their colleagues in Chinese 

Taipei primary schools, school leadership in Germany and Chinese Taipei separately 

with latent class analysis (LCA) was also examined. According to Jung and Wickrama 

(2008), the LCA models were checked with the recommendations of the mixture 

modeling. 

The following Tables 19 and 20 displayed the model fit information of the latent 

class analysis (LCA) for the latent variables setting the school vision/goal (S1), school 

management (S2), and maintaining school climate (S3) in Germany and Chinese 

Taipei. Due to the unobserved characteristics of each latent variable, the indicators of 

each latent variable were used to test models based on factor mixture modeling 

(FMM). Generally, six classes analysis is necessary, whereby one class analysis is 

conducted initially, and subsequently up to six classes are added. According to the 

previous introduction, the latent class c was used to be examined how many classes of 

school leaders in Germany and Chinese Taipei, the model was checked that finally the 

following Plots 1 and 2 showed the latent class of school leadership in Germany and 

Chinese Taipei separately. 
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Table 19 Latent class analysis of school leadership in Germany 

 

Latent 

classes 

AIC BIC a-BIC* Entropy LMR 

 

BLRT Latent classes probability 

1 

2 

3 

4 

5 

6 

3151.496 3232.140 3152.956 1 -- -- 1.00 

2926.566 3020.112 2928.259 0.787 0.00 0.00 0.36 0.64 

2871.692 2978.141 2873.619 0.801 0.00 0.00 0.42 0.28 0.30 

2836.836 2956.189 2838.996 0.819 0.04 0.00 0.26 0.27 0.07 0.40 

2825.445 2957.700 2827.839 0.818 0.05 0.00 0.39 0.21 0.07 0.07 0.25 

2815.626 2960.784 2818.253 0.766 0.61 0.04 0.23 0.18 0.07 0.08 0.21 0.23 

Note. a-BIC refers to the value of adjusted BIC. 

 

Table 20 Latent class analysis of school leadership in Chinese Taipei 

 

Latent 

classes 

AIC BIC a-BIC* Entropy LMR BLRT Latent classes probability 

1  

2  

3 

4 

5 

6 

2283.823 2346.905 2280.446 1 -- -- 1.00 

1960.100 2035.199 1965.081 0.91 0.00 0.00 0.36 0.64 

1925.350 2012.464 1920.687 0.872 0.16 0.00 0.25 0.17 0.59 

1873.595 1972.725 1868.290 0.847 0.08 0.00 0.29 0.21 0.18 0.31 

1851.637 1962.783 1845.689 0.850 0.14 0.00 0.20 0.15 0.14 0.20 0.32 

1846.480 1969.642 1839.889 0.883 0.25 0.03 0.13 0.12 0.13 0.09 0.18 0.36 

Note. a-BIC refers to the value of adjusted BIC. 

 

Figure 11 The proportion of principals in each type who responded that they 

allocated time to leading activities in Germany 
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Figure 12 The proportion of principals in each type who responded that they 

allocated time to leading activities in Chinese Taipei 

 

 

 Following the recommendations of Nylund, Asparouhov, and Muthén, the lower 

the values of AIC, BIC, and a-BIC, the better that the models fit the data (Nylund, 

Asparouhov, & Muthén, 2007), while the model is in favor of the higher entropy value. 

Meanwhile, for the sake of accuracy, the P values of the Lo–Mendell–Rubin (LMR) 

and Bootstrapped Likelihood Ratio Test (BLRT) are required to be significant (p value 

<0.05). The fit indices in Tables 19 and 20 showed that the four-class of German 

school principals fit the data well with an entropy of 0.819, AIC = 2836.836, BIC = 

2956.189, a-BIC = 2838.996, and p values of LMR and BLRT < 0.01, while on the 

same ground two-class of Chinese Taipei school principals fit the data well with an 

entropy of 0.91, AIC = 1960.100, BIC = 2035.199, a-BIC = 1965.081, and p values of 

LMR and BLRT < 0.01. 

According to the prior leadership studies, the author identified four typical styles 

of school leadership, namely instructional, transformational, integrated, and 

distributed leadership (Bogler, 2001; Diamond & Spillance, 2016; Hallinger, 2005; 

Leithwood, Leonard, & Sharratt, 1998; Louis et al., 2010; Marks & Printy, 2003; 

Nguni, Sleegers, & Denessen, 2006; Pietsch & Tulowitzki, 2017; Supovitz, Sirinides, 

& May, 2010; Thoonen, Sleegers, Oort, Peetsma, & Geijsel, 2011). These typical 

school leadership styles can well cover the Germany and Chinese Taipei situations. 
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Figure 11 shows the four leadership styles of principals in Germany, namely the 

distributed leadership style (26%), the integrated instructional and transformational 

leadership style (27%), the transformational leadership style (7%), and the 

instructional leadership style (40%). First, the principals in class-1 were identified as 

the distributed leadership style. The relatively high probabilities of the frequency of 

leading time were devoted to visiting other schools or attending conference for new 

ideas (x3), initiating projects or improvements (x4), and advising teachers (x8), aiming 

to encourage coordination via group or organization activities to improve the school. 

Second, the principals in class-2 were identified as the integrated instructional and 

transformational leadership style. The majority of school principals had higher 

probabilities of the frequency of leading time on monitoring teachers’ 

implementations of the school’s educational goals (x5) and students’ academic 

progress (x6), while trying to dedicate more time to clearing school rules and 

addressing students’ misbehaviors (x10). In particular, their leadership activities 

reflected an integration of instructional and transformational leadership in considering 

that they emphasized student academic achievement and inspired school to achieve 

remarkable results simultaneously. Third, the principals in class-3 belonged to the 

transformational leadership style, as the probabilities of the frequency of time were 

absolutely higher for visiting other schools for new ideas (x3) and initiating school 

projects (x4) as well as maintaining the school climate (x8-x10) to ensure a healthy 

learning community for teachers and students. Fourth, the principals in class-4 tended 

to behave as instructional leaders, as the probability of the frequency of leading time 

was higher in terms of setting the school’s vision or goals (x1), emphasizing the 

implementation of teaching goals (x2), and monitoring students’ academic progress 

(x6). 

Figure 12 shows that the Chinese Taipei principals utilized integrated leadership 

most frequently, with one group being specified as the integrated instructional and 

transformational leadership style (36%) and another specified as the integrated 
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instructional and distributed leadership style (64%). The principals in class-1 had 

absolutely higher probabilities of the frequency of leading time on setting the vision 

or goals for the school (x1) while emphasizing motoring teachers’ implementation of 

educational goals (x5) and maintaining school climate to be orderly (x9-x11) as well 

as visiting other schools (x3), initiating educational projects (x4) and discussions 

among teaching staff. Therefore, they appeared to use an integration of instructional 

and transformational leadership styles. On the same ground, the principals in class-2 

had higher probabilities of the frequency of leading time on monitoring students’ 

academic progress and initiating discussions to help teachers, which reflected an 

integration of instructional and distributed leadership styles. 

 Figures 11 and 12 disaggregate the average proportion of the principals in terms 

of the time spent on the survey items by each latent class in Germany and Chinese 

Taipei (showed on x axis). The figures show the differences in school leadership in 

Germany and Chinese Taipei across the survey indicators by each sub-group. This 

study was consistent with the previous studies on German school leadership, 

highlighting that instructional leadership is prominently used by school principals 

(Huber, Tulowitzki, & Hameyer, 2017). Meanwhile, distributed leadership and 

integrated leadership were equally utilized by school principals with similar 

probabilities. Transformational leadership was only employed by a minority of school 

principals. School principals in Chinese Taipei emphasized integrated leadership, 

while instructional leadership gained equal attention. Figure 12 reports that 

instructional leadership predominated in two leadership styles, namely the integration 

of instructional and transformational leadership, and the integration of instructional 

and distributed leadership. 

Additionally, the latent class analyses (LCAs) revealed that in both Germany and 

Chinese Taipei challenging school circumstances existed by examining the probability 

scales in Germany and Chinese Taipei (Tables 21 and 22). 
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Table 21 The probability scales of four latent classes in Germany 

 Class 1 Class 2 Class 3 Class 4 

x1     

Category 1 0.370 (0.083) 0.178 (0.109) 0.022 (0.029) 0.899 (0.068) 

Category 2 0.630 (0.083) 0.822 (0.109) 0.978 (0.029) 0.101 (0.068) 

x2     

Category 1 0.447 (0.067) 0.299 (0.096) 0.090 (0.069) 0.822 (0.067) 

Category 2 0.553 (0.067) 0.701 (0.096) 0.910 (0.069) 0.178 (0.067) 

x3     

Category 1 0.055 (0.021) 0.109 (0.043) 0.003 (0.003) 0.204 (0.048) 

Category 2 0.754 (0.040) 0.789 (0.035) 0.174 (0.111) 0.745 (0.041) 

Category 3 0.191 (0.045) 0.101 (0.037) 0.823 (0.113) 0.051 (0.021) 

x4     

Category 1 0.073 (0.022) 0.126 (0.040) 0.007 (0.005) 0.209 (0.048) 

Category 2 0.711 (0.039) 0.743 (0.035) 0.233 (0.118) 0.715 (0.039) 

Category 3 0.216 (0.044) 0.131 (0.041) 0.760 (0.122) 0.076 (0.026) 

x5     

Category 1 0.019 (0.025) 0.673 (0.082) 0.012 (0.025) 0.625 (0.081) 

Category 2 0.981 (0.025) 0.327 (0.082) 0.988 (0.025) 0.375 (0.081) 

x6     

Category 1 -- 0.905 (0.062) -- 0.783 (0.076) 

Category 2 1 (0.000) 0.095 (0.062) 1 (0.000) 0.217 (0.076) 

x7     

Category 1 0.161 (0.066) 0.711 (0.055) 0.131 (0.106) 0.687 (0.056) 

Category 2 0.839 (0.066) 0.289 (0.055) 0.869 (0.106) 0.313 (0.056) 

x8     

Category 1 0.034 (0.017) 0.069 (0.026) 0.002 (0.002) 0.134 (0.036) 

Category 2 0.612 (0.070) 0.723 (0.048) 0.085 (0.088) 0.754 (0.037) 

Category 3 0.354 (0.081) 0.208 (0.059) 0.913 (0.090) 0.112 (0.034) 

x9     

Category 1 0.017 (0.009) 0.042 (0.020)  0.097 (0.034) 

Category 2 0.560 (0.072) 0.729 (0.064) 0.034 (0.035) 0.796 (0.037) 

Category 3 0.423 (0.077) 0.229 (0.075) 0.965 (0.035) 0.107 (0.037) 

x10     

Category 1 0.133 (0.046) 0.078 (0.039) 0.021 (0.015) 0.443 (0.094) 

Category 2 0.732 (0.052) 0.701 (0.053) 0.450 (0.103) 0.528 (0.08) 

Category 3 0.135 (0.036) 0.221 (0.064) 0.529 (0.115) 0.029 (0.019) 

x11     

Category 1 0.014 (0.015) 0.006 (0.006) 0.001 (0.001) 0.149 (0.053) 

Category 2 0.763 (0.055) 0.574 (0.103) 0.142 (0.103) 0.829 (0.042) 

Category 3 0.224 (0.056) 0.421 (0.104) 0.857 (0.104) 0.022 (0.028) 
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Table 22 The probability scales of two latent classes in Chinese Taipei 

 Class 1 Class 2 

x1   

Category 1 0.095 (0.045) 0.385 (0.054) 

Category 2 0.905 (0.045) 0.615 (0.054) 

x2   

Category 1 0.057 (0.038) 0.464 (0.057) 

Category 2 0.943 (0.038) 0.536 (0.057) 

x3   

Category 1 -- 0.637 (0.060) 

Category 2 1.000 (0.000) 0.363 (0.060) 

x4   

Category 1 0.093 (0.042) 0.658 (0.060) 

Category 2 0.907 (0.042) 0.342 (0.060) 

x5   

Category 1 0.266 (0.074) 0.625 (0.052) 

Category 2 0.734 (0.074) 0.375 (0.052) 

x6   

Category 1 0.008 (0.005) 0.038 (0.019) 

Category 2 0.250 (0.070) 0.596 (0.053) 

Category 3 0.743 (0.073) 0.366 (0.054) 

x7   

Category 1 0.011 (0.008) 0.160 (0.037) 

Category 2 0.625 (0.075) 0.807 (0.039) 

Category 3 0.364 (0.078) 0.033 (0.019) 

x8   

Category 1 0.095 (0.063) 0.909 (0.037) 

Category 2 0.905 (0.063) 0.091 (0.037) 

x9   

Category 1 0.135 (0.074) 0.806 (0.043) 

Category 2 0.865 (0.074) 0.194 (0.043) 

x10   

Category 1 0.142 (0.073) 0.735 (0.046) 

Category 2 0.858 (0.073) 0.265 (0.046) 

x11   

Category 1 0.143 (0.060) 0.652 (0.051) 

Category 2 0.857 (0.060) 0.348 (0.051) 

 

Looking at Tables 21 and 22, The indicators x8 to x11 suggested that the 

principals had to deal with challenging school circumstances, since the indicators of 
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advising teaching, keeping an orderly school climate, clearing rules, and addressing 

students’ misbehavior problems were predominant within challenging school 

circumstances. In Germany, the author found that the principals using the leadership 

styles classified as distributed, integrated, and transformational leadership had 

restively higher probabilities of the frequency of leading time on the above four tasks. 

The school leadership using the leadership style classified as instructional leadership 

conspicuously has relative lower probabilities of time on these tasks, whereby here the 

author illustrated one example by taking the indicator x8, distributed (class-1), 

integrated (class 2), and transformational leadership (class 3) had definitely higher 

probabilities on scales “some time” and “a lot of time” (96.6%, 93.1%, and 99.8% of 

the total, respectively). Meanwhile, the principals in challenging school circumstances 

using leadership classified as transformational leadership, the majority of school 

principals allocated “a lot of time” to visit other schools for new ideas while initiate 

educational projects to improve school (82.3% and 76%, respectively). By contrast, 

the principals in less challenging schools using leadership styles distributed, 

integrated, and instructional leadership allocated less time to such activities, since the 

probabilities of the frequency of leading time were lower in terms of visiting other 

schools and initiating educational projects. The indicators x5 and x6 represented the 

time that the principals devoted to monitoring the implementation of goals and 

evaluating the students’ learning progress, whereby the author found that the 

principals who utilized leadership styles classified as integrated leadership and 

instructional leadership had absolutely higher probabilities of the frequency of “no 

time” on monitoring teachers’ goal implementation (67.3% and 62.5% of the total, 

respectively), while the principals who utilized leadership styles classified as 

distributed leadership and transformational leadership had higher probabilities of the 

frequencies of “some time or a lot of time” on these activities (98.1% and 98.8%, 

respectively). Clearly, aside from the leadership style classified as instructional 

leadership, the principals in challenging schools had higher probabilities of the 
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frequency of leading time on monitoring teaching goals’ implementation and 

evaluating students’ achievement. 

Compared with Germany, the Chinese Taipei principals using a leadership style 

categorized as a combination of instructional and transformational leadership styles 

were most likely to deal with the challenging school circumstances, as they had the 

highest probabilities of the frequency of “some time or a lot of time” on 

aforementioned maintaining school climate activities and the probabilities of the 

frequency of leading time were also higher on teachers’ goal implementation but 

lower on evaluating students’ learning progress. By comparison, the principals using 

the leadership style classified as a combination of instructional and distributed 

leadership had relatively lower probabilities of the frequency time on such leading 

activities. Meanwhile, according to the principal’s time allocated to visiting other 

schools for new educational ideas and initiating projects to improve the school, 

represented by indicators x3 and x4, the principals in challenging school context were 

inclined to have higher probabilities of the frequency of leading time on these 

activities compared with the principals embedded in less challenging school 

circumstances. The principals in challenging school circumstances – for instance, the 

principals who belonged to class-1 – had definitely higher probabilities of the 

frequency of “some time or a lot of time” for these activities (100% and 90.7%, 

respectively) while the principals belonged to class-2 in less challenging school 

circumstances had lower probabilities of the frequency of leading time on the 

above-mentioned leading tasks (36.3% and 34.2%, respectively). These findings in 

the principals’ responses regarding time allocation to the activities significantly 

further detail the differences behind the heterogeneous populations. 
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Chapter 6 Conclusions and discussion 

6.1 Conclusions 

This dissertation offers relatively comprehensive and comparative information on 

school leadership in Germany and Chinese Taipei. Meanwhile, the comparative 

information provides an answer to the question “Does school leadership affect student 

achievement? If so, how does it work?” This study focuses on the school leadership 

from different perspectives, emphasizing three critical sub-dimensions of school 

leadership and the effect exerted on student math achievement. The effect that each 

sub-dimension of school leadership exerted on student math achievement was 

examined and it was demonstrated that there were differences in school leadership 

between Germany and Chinese Taipei via factor loading analysis and multi- level 

structural modeling. Thus, the latent class analysis provides support for answering the 

question “Is there any difference in school leadership between Germany and Chinese 

Taipei? If so, what is the difference and how does is difference demonstrated?” Such 

debates still exist that quite a lot research takes them as the focus in school leadership 

research, especially in the comparative study. Besides, exact differences in school 

leadership are shown with the assistance of latent class analysis. 

The results described above demonstrate that the relationship between time 

allocated to leadership activities and student math achievement differed across groups, 

although some items had negative effects on student math achievement in both groups.  

Aside from the direct relation between the spent time in leadership activities and 

student math performance, the relationship between each category of leadership 

activities and student math achievement showed that almost each first-order latent 

variable affected student math achievement significantly, except for the item “setting 

and developing the vision/goal for school” in Chinese Taipei, which was not related to 

student math achievement (p = 0.181). Based on the confirmatory factor analysis 

(CFA) and structural equation modeling (SEM), the factor loadings found that they 
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differed in school leadership between Germany and Chinese Taipei. Based on the 

existing differences in school leadership, latent class analysis showed that perhaps the 

difference in school leadership resulted from the different latent classes of school 

leaders in Germany and Chinese Taipei. Accordingly, from the empirical research 

results from this dissertation, the author would like to briefly summarize based on the 

perspective of the conceptual construct of school leadership in Germany and Chinese 

Taipei, the relationship between school leadership and student math achievement, as 

well as the latent class differences in Germany and Chinese Taipei, separately. 

The conceptual construct of school leadership in Germany and Chinese Taipei is 

similar 

 The previous chapters have displayed that the construct of school leadership in 

Germany and Chinese Taipei was similar as the importance of three sub-dimensions 

of school leadership were placed in the same situation, whereby in turn the primary 

school principals more strongly emphasized school management and setting school 

vision/goal. Maintaining school climate contributed less to school leadership 

compared with the other two sub-dimensions. The standardized factor loading of 

leading school activities in previous tables (Tables 12 and 13) showed that the three 

first-order latent variables entitled “vision and goal (S1)”, “school management (S2)”, 

and “school learning climate (S3)”, as well as the second-order latent variable entitled 

“school leadership (SL)”, were properly constructed in both Germany and Chinese 

Taipei. Meanwhile, the standardized factor loading of each observed variable to the 

first-order latent variable was very similar between Germany and Chinese Taipei, 

which reflected very similar conceptual constructs in both economies. Likewise, the 

standardized factor loadings of the first-order latent variables S1, S2, and S3 to the 

second-order latent variable SL were relatively large and very similar between 

Germany and Chinese Taipei (S1: 0.821 vs. 0.962; S2: 0.989 vs. 0.991; S3: 0.529 vs. 

0.665), indicating similar conceptual constructs of school leadership in both 

economies. The only exception was S3 in Germany, which indicated that statistically 
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maintaining a school climate contributed slightly less compared to other two factors to 

construct the conception of school leadership. German principals largely differed in 

terms of time spent on three categories of leadership tasks compared with their 

Chinese Taipei colleagues, possibly because the principals in Chinese Taipei are 

embedded in full positions but German primary school principals are responsible for 

teaching while they address school leadership issues. Meanwhile, as the previous 

section introduced, there are many students who have immigration backgrounds in 

Germany whereby the principals actually confront more complicated school 

contexture such as language (German) study and cultural conflicts. Many such issues 

need them to separate time to address. On the same ground that the principals have 

less time to address management issues in Germany, the principals in Chinese Taipei 

seem to perform better compared with their German colleagues. Another aspect worth 

mentioning is S3, which was entitled as “maintaining school climate”, whereby the 

standardized factor loadings seem to perform more well for German school principals 

but less so in Chinese Taipei. The explanation for this perhaps can be attributed to 

different understandings of “school climate”. For instance, German principals are 

inclined to view more “keep an orderly and health atmosphere” and “ensuring that the 

school to get the clear rules and disciplines for student behaviors” as the better school 

climate for teachers and students, whereas Chinese Taipei principals are prone to view 

“addressing disruptive student behavior” as more important when they define 

“well-disciplined school climate”. 

The relationship between school leadership and student math achievement 

strongly differ between Germany and Chinese Taipei 

 The results in the previous chapter (Chapter 5) reveal that school leadership is 

negatively associated with student math achievement in Germany but no significant 

effect is found in Chinese Taipei. The following graphs described the relationship 

between time allocated to leadership activities and student math achievement in 

Germany and Chinese Taipei, respectively (Figures 9 and 10). 

 



129 

 

 
 

Figure 9 The relationship between SL and SMA in Germany 
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Note. Bold line = significant positive relationship 

Solid line = positive relationship 

Dotted line = negative relationship 
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Figure 10 The relationship between SL and SMA in Chinese Taipei 
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Note. Bold line = significant positive relationship 

     Bold dotted line = significant negative relationship 

Light dotted line = insignificant relationship 

 

The figures skeletonizes the clear relationship between the time allocated to 

leadership activities and student math achievement as well as the relationship between 

each category of leadership activities and student math achievement (i.e. positive or 

negative; significant or non-significant). The details were drawn in the previous 

chpter (Chapter 5). 

The author intends to highlight that regardless of the kind of relationship between 

school leadership and student outcome, it is strongly affected by the national 

contexture, school origination, school climate and school atmosphere (Freiberg, 

Driscoll, & Knights, 1999; Hoy & Hannum, 1997; Kober, 2001; Loukas & Robinson, 

2004; Norton, 2008; Shindler, Jones, Williams, Taylor, & Cadenas, 2016). Meanwhile, 

the national educational policy, social mechanism, school system, as well as school 

organization affect the principal’s and teacher’s behavior (Wertsch & Tulviste; 1992), 
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while it is known that the principal’s and teacher’s behaviors further play a critical 

role in affecting student achievement (Louis et al., 2010). The author drew attention to 

situational differences since the differences of school leadership in Germany and 

Chinese Taipei are firmly related to the national context and educational policy 

mechanism. For instance, principals in different countries and even in the same 

country behave differently such as regarding teaching issues handled by principals. 

When teachers are motivated and well prepared for curricula, principals are inclined 

to allocate less time to observe classes, devoting strong attention to the poor 

performance of teachers. Accordingly, they would take more time to considering how 

to improve teachers’ poor performance. Hence, it could be seen that the principals 

were willing to provide assistance for those teachers who performed less well at the 

beginning of their teaching career. Especially the principals arranged the experienced 

teachers to help the new teaching staff, aiming to guide them to be mature in teaching, 

whereby all practice needs time allocation to provide assistance. 

 Besides, anyone situated in society is sculptured by the society’s culture, 

organization and mechanism. In other words, the human is the product of the entire 

society, which means that he/she is influenced by social stereotypes, while the society 

enables or constrains the perceptions of individuals. The effect on school organization 

development and school staff is inherited from the social and historical mechanism. 

For instance, the national history and culture are able to determine the concepts and 

ideal of education (Richter, Lewis, & Hagar, 2012). In Chinese Taipei, as presented  

above, most families and parents believe that the students who gain outstanding scores 

are inclined to be the elites. Thsi is why most parents and students were not willing to 

prefer vocational schools. Furthermore, the teachers, parents and students more 

strongly emphasize more ordinary education from primary school to senior-middle 

school. Hence, Chinese Taipei has gained an outstanding ranking in international 

large-scale assessments. However, the German education system is considered 

attractive not only due to its early stratification but also due to its well-performing 
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vocational schools. German education pays similar attention to the vocational school 

since it pursues different educational purposes for education stratification. Under a 

given condition, it enables better understanding of the differences in schoo l leadership 

across two groups. 

 Lewin (1936) found a firm interaction between environment and individual 

personality, obtaining the following formula: 

 

B = f (P, E) (Lewin, 1936, p. 12) 

 

In his equation, “B” represents behavior, “P” denotes personality, and “E” referrs 

to the environment. It demonstrates that it is impossible to study individual behavior 

without a given situation. Thereby, how individuals behave and why they act in a 

certain way under a given condition depends on the situation. For instance, when two 

principals handle the same disruptive students, they are prone to behave differently in 

terms of different situations. Perhaps one emphasizes moralism whereas the other one 

is more willing to criticize disruptive behavior. It could not be concluded which kind 

of principal’s behavior was right or wrong, because both of them behaved 

appropriately according to the school situation and social value. 

After Lewin’s situation interaction study, the following person-situation theory 

became prevalent because it was recognized that people always interact with the 

situation within which they find themselves (Horstmann & Ziegler, 2016). Therefore, 

the situation shapes people’s personality, behavior as well as their ideas and 

conceptions in relation to the current situation. Meanwhile, the social mechanism, 

education system along with the school origination were taken as instruments for 

researchers to study principals’ behavior, leadership, and principal effectiveness. In 

other words, the interaction between the person and the situation is invisible, whereby 

it needs the medium to load the interaction, and thus to provide the evidence to widen 

relevant study in social science. Individuals’ behavior and perception could not be 
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measured without an exact situation description. 

This study is rooted in the time allocated to school leadership activities, in which 

the education system, education management system, as well as the education 

inspection system account for strong importance in explaining what and how they did 

in a given context. For example, when the education system determines the goals for 

the school, the principal is required to accomplish those goals. Accordingly, time 

allocation is necessary to achieve the goals in terms of the importance of each goal as 

perceived by principals. Hence, it is not difficult to understand why the principals 

allocated different time to different goals because some goals are emphasized by the 

education government but others could be postponed. Thereby, the education 

government affects the goal achieving situation, which further influences principals’ 

behavior and time allocation to leadership activities. Meanwhile, it could not be 

denied that the personal traits, psychology affection and inclination affect the time 

allocation, whereby in different situations different results would occur. Therefore, 

what the principal perceived depends on the situation in which they find themselves, 

thereby the time allocated to leadership activities relied on their perceptions across the 

situations. 

 It was found that the school situation incorporates not only the education 

mechanism, education organization, education management, as well as education 

inspection system but also the school culture, school climate and school atmosphere. 

As such, this comparative study is based on the differences in education systems, 

education management and inspection systems, school organization, school climate, 

and school culture, aiming to provide evidence for the differences in school leadership 

across Germany and Chinese Taipei and offer more detailed information on such 

differences. 

The potential latent in school leadership strongly differs between Germany and 

Chinese Taipei 

 As the latent class analysis depicted in the previous chapter (Chapter 5), the latent 
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class of school leaders strongly differs between German and Chinese Taipei primary 

schools. The major difference is that German primary school principals were 

classified into four potential classes, whereas two classes were employed for Chinese 

Taipei primary school principals. To the author’s knowledge, the reason why German 

school principals are separated into four classes is that the German school context is 

more complicated than Chinese Taipei. As introduced in the previous section, German 

schools not only have many immigrated students but also have major differences in 

school culture. Chapter 2 compared the school context, school atmosphere, and school 

culture between Germany and Chinese Taipei, from which the author gained 

information on these differences. For instance, in Chapter 4.6, the author drew 

attention to challenging schools, which gained different understandings such as in 

Chinese Taipei, whereby principals embedded in challenging schools are more likely 

to spend more time maintaining school climate but less time on monitoring teaching 

goal and students’ study. By contrast, principals embedded in less challenging schools 

would like to spend more time communicating with teachers to monitor their teaching 

goals and track students’ learning progress. In Germany, it is more complex that four 

kinds of school principals presented different time allocation to leadership activities. 

However, the common differences are also found among the challenging schools and 

less challenging schools. The less time spent on maintaining school climate, the more 

time devoted to setting the school vision/goal, whose aim is to depict the blueprint of 

school development. By contrast, principals embedded in challenging schools are 

inclined to devote less time to set school vision/goal, since maintaining school climate 

is the priority for school principals situated in challenging schools. Meanwhile, 

principals who devote a lot of time to maintaining school climate are prone to visiting 

other school more often. Similarly, in Chinese Taipei, when this kind of school 

principals spend more time on maintaining school climate, more time is allocated to 

visiting other schools and initiating projects or improvements. On the same grounds, 

the author concludes that facing challenging school circumstances enables school 
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principals to draw attention to communicating with other schools, aiming to exchange 

relevant information and learn other principals’ experiences. 

 The school context, atmosphere and culture are the long- lasting points in 

education research. They are the primary impetus when school principals address 

school issues. Different potential classes of school leadership are sculptured in 

Germany and Chinese Taipei, separately, suggesting that it might help for principals to 

adopt different responses when they prioritize their leadership activities. For instance, 

principals are likely to maintain school climate to be orderly and healthy when there 

are many disruptive students. By contrast, principals would like to allocate more of 

their leading time to monitoring teaching and learning when the school climate is 

stable for teachers and students. One example in Germany is in Wuppertal, in which a 

relatively high proportion of unemployment families can be found (Riedel, Schneider, 

Schuchart, & Weishaupt, 2010), whereby the students from these unemployment 

families are more likely to enforce school principals to take different leading time 

allocation responses than those who come from high or stable economic status 

families. 

6.2 Discussion, limitations and future prospect 

 This current comparative study of school leadership between Germany and 

Chinese Taipei was based on existing empirical research on the relationship between 

school leadership and student achievement. Perhaps due to different culture between 

the Western and Eastern context and the fact that many factors exert important 

influence on student math achievement rather than one single factor, the comparative 

study of empirical research between Germany and Chinese Taipei is rare. Besides, 

Germany has a unique education system and complicated education context, whereby 

it is difficult to assert which standard is better. Based on the prior empirical study, the 

author intended to grab this “luck” to initiate this current study, which resulted in not 

achieving a universal result. In this current study, this study specifically contributed to 
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the relationship between school leadership and students’ math achievements, while 

offering particular information on the conceptual construct of school leadership 

between Germany and Chinese Taipei. Simultaneously, it makes a unique contribution 

to the leadership style study via latent class analysis based on principals’ leading time 

distribution. This information might be provided to the relevant stakeholders and 

researchers who take an interest in the comparative study between Western and 

Eastern contexts as well as for policy-makers concerned with education equality and 

decent education that should be granted to students. Although this study used data 

from the international database of TIMSS 2011, however, the author did not interview 

the principals on their actual school life. Thus, this leads to the problems of how much 

time principals actually spend on school leadership and what school principals do in 

their actual school life. Therefore, the current findings raise issues concerning how 

useful the data is for practitioners. Another issue raised by the current findings is the 

latent class analysis. Given that the data used to latent class analysis is not 

longitudinal, the latent classes of school leadership style in Germany and Chinese 

Taipei is not perpetually fixed. More specifically, the leadership style would vary in 

line with the data format. Principals are inclined to employ different styles in different 

contexts, whereby either leadership styles or leading behaviors change to inure to 

contexture. Finally speculation comes from the author ’s perception of school 

leadership by principals in Germany and Chinese Taipei. This finding shows that the 

conceptual construct of school leadership is similar but largely differs in each item of 

leading tasks in both economies. Thus, this implicates that perhaps the principals 

perceive school leadership in a different manner. Nevertheless, these findings provide 

less influential evidence to practitioners due to the little information available on the 

actual school context and the perception of individual school leaders. 

However, everything has two sides. The findings of this current study offer 

detailed information about school leadership in Germany and Chinese Taipei. Despite 

the school context difference, German school principals emphasize maintaining an 
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orderly and healthy school climate for teachers and students, while they devote strong 

attention to instruction. In other words, German school leaders are likely to be 

instructors compared with their Chinese Taipei colleagues. Curriculum development is 

embedded in the core of education research (Rolff, 2015), while it is firmly related to 

instruction. Thus, the understanding of the curriculum may assist principals to be 

involved in teaching and learning, which would be influential for student achievement. 

Compared with German school leaders, the school leaders in Chinese Taipei are prim 

and proper, which is possibly due the centralized education policy and education 

system simplifying the school context. On the other hand, the fixed Asian culture 

narrows the leadership style, whereby in turn the rigorous matriculation education 

format limits the scope of school leadership style in Chinese Taipei. Besides, the 

school leaders in Chinese Taipei obtain a relevant high perception to school leadership. 

In other words, they are likely to link their leading behaviors with school leadership 

when they address school leading issues, resulting from the professional occupations 

that bring the sense of identity for Chinese Taipei school leaders. 

Although these current findings offer much empirical evidence, some deficiencies 

should be remedied in further studies. From the author’s perspective, she intended to 

raise some questions that might gain attention from other researchers to work such 

problems out together. 

First of all, since there are major differences between Germany and Chinese 

Taipei in terms of education systems, along with the socio-cultural differences, the 

comparative study proved challenging and confusing to a given extent. It is well 

known that education problems are a part of social problems. As a result, those 

education problems that are waiting to be addressed eventually become social 

problems. Furthermore, due to the socio-cultural differences, it allows the school 

culture and school climate to be distinguished from each other. Meanwhile, it also 

takes much influence in education organization, involving principals, teachers and 

students, which influences the management ideas and behaviors of principals. This is 



138 

 

 
 

why school climate as well as the organization structure are strongly reflected by 

centralization in Chinese Taipei primary schools but more decentralized in German 

primary schools. On this note, it is necessary to point out that under such majorly 

different conditions, the school contexture and school system become the major points 

used to analyze the difference between Germany and Chinese Taipei. Thereby, it 

enables the comparative study to be more challenged. Even among the individual 

states in Germany, there are also different education policies, allowing the 

comparative study to be more arduous. 

Second, due to different education policies in determining students’ access to 

higher education, this enables the principals to understand education and student 

achievement differently. For instance, although German students need to complete the 

“Abitur” test, which is like the graduation examination in Chinese Taipei, in Chinese 

Taipei students not only need to take the test but also achieve outstanding 

performance to access to the university. Based on such grounds, it enables principals – 

in particular at primary school – to have different understandings of “outstanding 

education,” whereby an emphasis is placed on exam orientation. Moreover, the 

expectations of parents also vary according to their conceptions of an “outstanding 

student,” which consequently highlights the requirements for principals. However, 

given that relevant information in TIMSS questionnaire is limited, this study cannot 

pay attention to either the relation between parents and principals or the specific 

comments from parents to principals. As a result, the author cannot gain information 

from either the national level or state/city level, which thus restricts the details or 

comments for principal effectiveness research. As such, it enables this study from to 

be more confused to some extent at the macro-level. 

Third, since the questionnaire was for school principals, or in other words for 

schools, it was completed by principals. Accordingly, the results tended to be unclear 

due to the principals’ self-evaluation. As a result, lacking feedback from teachers, and 

parents alongside students allowed the result in this study less accurate because the 



139 

 

 
 

evaluation should be all-encompassing rather than only from the principals. In order 

to enable the results to be more useful, several interviews should be conducted in a 

further study. Addionally, the interviews should not only be for principals but also for 

parents, administrators and students, so that the information comes from all aspects 

and enables the evaluation to be more objective. 

Fourth, the individual perception of principals should be involved in the 

discussion as major differences in school organization caused the deviations of the 

perceptions for time allocation. For instance, if principals in Chinese Taipei primary 

school worked for four hours (a half day), they might perceive that they did not 

allocate sufficient time to school leading activities. In turn, in Germany, the principals 

probably perceived that the four hours meant a great deal time that was assigned to 

leading the school. However, in the TIMSS questionnaire, there were only three scales 

for answering questions, namely “A lot of time,” “No time” and “Some time.” This 

might cause confusion for the principal to answer such questions. Therefore, in a 

future study, the author suggests that such item scales warrant more attention. 

Whether the item scales are changed to those more particular and detailed scales, it 

should be taken into account that they need to be add more specific items. For 

instance, more information on principals’ behaviors, their perceptions, their leading 

styles, and conceptions of leadership, along with the school contexture should to be 

added into the study. Because the leading flexibility was influenced by school 

contexture as well as by leadership style, the information on the perception of 

individual principal led to a better understanding of the leading activities. Additionally, 

regarding the time allocation, the principals also place strong emphasis to construct 

the school as the community for teaching and learning as it is principal’s 

accountability. However, keeping such a learning community safe and healthy means 

that more time needs to be allocated to leading activities. Besides, the learning 

community also means that more feedback needs to be collected because it is able to 

help principals to gain clear information on their leading activities. Such a procedure 
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can be the virtuous path if the principals employ it properly and indeed all 

accompanied support is required to assist the principals to achieve such goals, which 

means that the detailed information should be further exploited in a further study. 

Fifth, the author employed listwise deletion to deal with the missing data because 

TIMSS is an international test with a sufficient sample. In other words, given that a 

large amount of data was employed in this study, as a result, the influence of missing 

data was less relevant. On the other hand, given that the database was oversized, it 

was slightly difficult to handle the data problem in data analysis. Thus, it required a 

more sophisticated statistical methodology to address statistical issues, and thereby 

the statistical method should be further developed to improve the statistical model. 

Sixth, in order to compare the factor loadings to describe the difference of time 

allocation in leading school activities, here the author employed item parceling, which 

meant that there might be missing information. In other words, a more accurate and 

skilled analytical method should be employed by researchers who are interested in 

principal effectiveness research. The author aims to highlight that in this study 

two- level structural equation modeling was employed, which enabled the 

experimental result to be complicated and to some extent confusing. The author hopes 

that in a further study the model could be improved, becoming much simpler and 

easier to understand as essential requirements for a “good” model. In addition, given 

that it is sometimes difficult to manipulate such models to adjust to the real data under 

the real contexture, the author intends to probe in a further study and develop the 

model used in this study to be more accurate and simpler. 

Finally, there remains an argumentation on student achievement because it is 

purported that the score could not represent student learning competency. The 

evaluation for student competency sbhould be diversified in a further study, not with 

the performance rating of specific subjects as the exclusive evaluation objective, such 

as reading and math. It is not only the parental wish but also a requirement to 

policy-holders. The point of education is cultivating students from diversified aspects 
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rather than only the scores that students gain. In order to address such issues, more 

studies on students’ perception and motivations alongside their interests in subjects  

are required to probe into principal effectiveness research. Put simply, as more factors 

are involved, the school effectiveness research and principal effectiveness research 

will move forward. 

Future prospects 

To date, research on the relationship between school leadership and student 

achievement has not achieved a universal result. The main purpose of this study was 

to contribute new perspectives into this domain. However, school stakeholders and 

researchers who are interested in the commons and differences in principal 

effectiveness between the Western and Eastern contexts should consider the future 

prospects. 

First, the data used was based on principals’ self-evaluation, indicating possible 

bias in the estimation of school leadership. It would be more informative if future 

studies could re-examine the findings from this study via in-depth interviews and 

direct observations. 

Second, for model fitting reasons, the author did not consider all relevant factors 

given in the TIMSS database that might hold relevance in the relationship between 

school leadership and student mathematics achievement. It would be more precise if 

future studies could consider the mediating and moderating factors via appropriate 

methodologies. 

Third, the author fulfilled the latent class analyses based upon principals’ time 

distribution rather than their leading behaviors. This deficiency might lead to a rough 

classification of school leadership styles in Germany and Chinese Taipei. The author 

expects that future studies could depict the leadership styles in the two economies 

taking into consideration the principals’ background characteristics and their school 

contexts. 
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Appendix 

Table 1 Main dimensions of SER in Western countries and Chinese Taipei 

 

Resear

chers 

Scho

ol 

princi

pals 

Executive 

communi

cations 

The 

goal

s of 

teac

hing 

The 

arrange

ment of 

teachin

g 

resourc

es and 

curricu

lums 

School 

environ

ment 

and 

school 

capitals 

the 

support 

of 

commu

nities 

and 

parents 

Profess

ional 

develop

ment of 

teacher

s 

The 

job 

satisfa

ction 

of 

teache

rs 

Studen

t 

perfor

mance 

Codian

ni & 

Wilbur 

(1983) 

√ √   √  √   

Levine 

& 

Lezotte 

(1990) 

√   √   √  √ 

Elliot 

(1996) 

   √ √  √  √ 

Rajek 

(1997) 

    √   √ √ 

Chuen-

rong 

Liu 

(1993) 

√ √   √ √ √  √ 

Xiudon

g Zhuo 

(1995) 

√ √  √ √ √ √ √ √ 

Tsay-fe

ng 

Cheng 

(2001) 

√ √   √ √   √ 

Shih-c

hang 

Hou 

(2002) 

√ √  √ √ √ √ √ √ 



166 

 

 
 

Hsiu-L

ien 

Chung 

(2004) 

√    √ √  √ √ 

Hsien-

Cheng 

Lin 

(2006) 

√ √  √  √ √   

Note. The resource is from literature review by the author. (More details, see Chuan -Chung Hsieh & 

Fang-Ju Lee, 2009) 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



167 

 

 
 

Table 2 Samples in Germany and Chinese Taipei 

 

 Germany Chinese Taipei 

The number of schools 197 150 

The number of students 3960 4138 
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Table 3 The indicators of school leadership used in the study 

 

Dimensions 
During  the past year, approximately how much time have you spent  on the 

following school activities in your role as a school principal? 

Vision/Goal(S1) 

Promoting the school's educational vision or goals  (015A) 

Developing the school's curricular and educational goals  (015B) 

Visiting other schools or attending educational conferences  for new ideas (15K) 

Initiating educational projects or improvements  (015L) 

Management(S2) 

Monitoring teachers’ implementation of the school's educational goals in their 

teaching (015C) 

Monitoring students' learning progress to ensure that the school's educational 

goals are reached (015D) 

Initiat ing a discussion to help teachers who have problems in the classroom 

(015I) 

Advising teachers who have questions or problems with their teaching (015J) 

Maintain the 

school climate(S3) 

Keeping an orderly atmosphere in the school (015E) 

Ensuring that there are clear rules for student behavior (015F) 

Addressing disruptive student behavior (015G) 
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Table 4 Means, standard deviations, and frequencies of outcomes, control, and question variables 

 

 

Germany 

(Estimated/S.E) 

Chinese Taipei 

(Estimated/S.E) 

Full sample(students) 3960 4138 

Full sample(schools) 197 150 

outcome variables 

MATH achievement 528.29(61.3) 593.93(72.26) 

student individual level control variables 

AGE 10.37(0.51) 10.24(0.31) 

HB(home background) 4.74(1.92) 4.60(1.44) 

Gender -- -- 

School level variables 

x1 

Category 1 91 46.2% 42 28.0% 

Category 2 94 47.7% 107 71.3% 

x2 

Category 1 92 46.7% 47 31.3% 

Category 2 93 47.2% 101 67.3% 

x3 

Category 1 43 21.8% 78 52.0% 

Category 2 116 58.9% 71 47.3% 

Category 3 27 13.7% -- -- 

x4 

Category 1 12 6.1% 70 46.7% 

Category 2 129 65.5% 79 52.7% 

Category 3 45 22.8% -- -- 

x5 

Category 1 32 11.7 % 61 40.7% 

Category 2 132 67.0% 88 58.7% 

Category 3 29 14.7% -- -- 

x6 

Category1 25 12.7% 68 45.3% 

Category 2 126 64.0% 81 54.0% 

Category 3 33 16.8%   

x7 

Category 1 15 7.6% 92 61.3% 

Category 2 122 61.9% 56 37.3% 

Category 3 48 24.4% -- -- 

x8 
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Category 1 10 5.1% 84 56.0% 

Category 2 123 62.4% 63 42.0% 

Category 3 53 26.9%   

x9 

Category1 80 40.6% 74 49.3% 

Category 2 105 53.3% 75 50.0% 

x10 

  Category 1 101 51.3% 74 49.4.7% 

Category 2 83 42.1% 74 49.3% 

x11 

  Category 1 95 48.2% 10 10.7% 

Category 2 90 45.7% 110 73.3% 

Category 3 -- -- 22 14.7% 
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Table 5 Reliability Statistics in Germany and Chinese Taipei 

 

 Case processing summary  

N Percent(%) Cronbach’s Alpha 

Germany 3665 92.3 0.761 

Chinese Taipei 4041 94.9 0.840 

 

  



172 

 

 
 

Table 6 KMO & Bartlett’s Test in Germany and Chinese Taipei 

 

 Kaiser-Meyer-Olkin Measure of 

Sampling Adequacy 

Bart lett’s Test of Sphericity 

Approx. Chi-Square 

Germany 0.741 9302.812, sig. 0.000* 

Chinese Taipei 0.801 17094.536, sig. 0.000* 
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Table 7 Percentages of each item in Germany 

 

 No time  

(Estimated/S.E) 

Some time 

(Estimated/S.E) 

A lot of time 

(Estimated/S.E) 

Promoting the school’s educational vision or goals 1.03(0.73) 52.79(3.56) 46.17(3.66) 

Developing the school’s curricular and educational goals 1.94(0.95) 50.49(3.88) 47.57(3.87) 

Visiting other schools or attending educational 

conferences for new ideas 

25.5(3.33) 59.28(4.22) 15.21(3.90) 

Initiating educational projects or improvements 6.25(2.16) 66.73(4.72) 27.02(4.70) 

Monitoring teachers’ implementation of the school’s 

educational goals in their teaching 

11.94(2.97) 71.61(3.71) 16.44(2.33) 

Monitoring students’ learning progress to ensure that the 

school’s educational goals are reached 

12.90(3.15) 61.75(3.87) 25.35(3.35) 

Initiating a discussion to help teachers  who have 

problems in the classroom 

8.39(1.55) 64.60(3.44) 27.01(3.39) 

Advising teachers who have questions or problems with 

their teaching 

7.27(2.81) 65.02(4.29) 27.71(3.38) 

Keeping an orderly atmosphere in the school 2.85(0.81) 36.72(4.07) 60.42(3.13) 

Ensuring that there are clear rules for student behavior 3.09(1.18) 45.39(4.28) 51.52(4.29) 

Addressing disruptive student behavior 1.29(0.82) 45.57(4.16) 53.14(4.23) 
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Table 8 Percentages of each item in Chinese Taipei 

 

 No time  

(Estimated/S.E) 

Some time 

(Estimated/S.E) 

A lot of time 

(Estimated/S.E) 

Promoting the school’s educational vision or goals 0.26(0.26) 28.76(6.50) 70.98(6.50) 

Developing the school’s curricular and educational goals 0.00(0.00) 25.89(5.65) 74.11(5.65) 

Visiting other schools or attending educational 

conferences for new ideas 

1.09(1.09) 52.64(8.94) 46.27(8.96) 

Initiating educational projects or improvements 2.32(1.36) 48.10(6.46) 49.58(6.44) 

Monitoring teachers’ implementation of the school’s 

educational goals in their teaching 

0.13(0.13) 38.17(6.87) 61.70(6.87) 

Monitoring students’ learning progress to ensure that the 

school’s educational goals are reached 

0.85(0.70) 41.50(6.77) 57.65(6.67) 

Initiating a discussion to help teachers  who have 

problems in the classroom 

1.09(1.09) 52.64(8.94) 46.27(8.96) 

Advising teachers who have questions or problems with 

their teaching 

2.32(1.36) 48.10(6.46) 49.58(6.44) 

Keeping an orderly atmosphere in the school 2.73(1.71) 61.98(6.30) 35.29(6.30) 

Ensuring that there are clear rules for student behavior 7.65(5.16) 58.92(7.05) 33.53(5.61) 

Addressing disruptive student behavior 15.48(6.43) 72.56(6.24) 11.96(3.34) 
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Table 9 Model fit information of CFA in Germany and Chinese Taipei* 

 

Groups CFI TLI RMSEA 90 percent C.I. 

Germany 0.867 0.822 0.115 0.110  0.119 

Chinese 

Taipei 

0.905 0.876 0.145 0.141  0.149 

Note. * represents the original model that is not modified yet  
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Table 10 Model fit information of CFA in Germany and Chinese Taipei 

 

Groups CFI TLI RMSEA 90 percent C.I. 

Germany 0.939 0.910 0.08 0.077  0.086 

Chinese 

Taipei 

0.951 0.931 0.10 0.106  0.114 
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Table 11Factor loadings of the latent variables in Germany 

 

The factor loadings of the latent variables in Germany 

 factor loadings 

(Estimated/S.E) 

P value factor loadings 

(Estimated/S.E.

) 

P value  

 

 

 

School 

leadership 

(SL) 

Vis ion/goal 

(S1)  

x1 0.750(0.023) 0.00 0.821(0.025) 0.00 

x2 0.634(0.022) 0.00 

x3 0.507(0.021) 0.00 

x4 0.688(0.019) 0.00 

Management 

(S2) 

x5 0.663(0.020) 0.00 0.989(0.001) 0.00 

x6 0.534(0.020) 0.00 

x7 0.506 (0.022) 0.00 

x8 0.571 (0.021) 0.00 

Maintaining 

school 

climate (S3) 

x9 0.804(0.014) 0.00 0.529(0.020) 0.00 

x10 0.975(0.013) 0.00 

x11 0.712(0.016) 0.00 

Note. the variances of the latent variables S1, S2, S3 and SL are 0.595, 0.344, 0.639 and 0.351, while P 

=0.00 
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Table 12 Factor loadings of the latent variables in Chinese Taipei 

 

The factor loadings of the latent variables in Chinese Taipei 

 factor loadings  

(Estimated/S.E) 

P value factor loadings 

(Estimated/S.E) 

P value  

 

 

 

 

School 

leadership 

(SL) 

Vis ion/goal 

(S1) 

 

 

x1 0.512(0.020) 0.00 0.962(0.013) 0.00 

x2 0.634(0.016) 0.00 

x3 0.785(0.012) 0.00 

x4 0.741(0.013) 0.00 

Managemen

t (S2) 

x5 0.735(0.010) 0.00 0.991(0.001) 0.00 

x6 0.642(0.011) 0.00 

x7 0.988(0.007) 0.00 

x8 0.850(0.008) 0.00 

Maintaining 

school 

climate (S3) 

x9 0.750(0.010) 0.00 0.665(0.014) 0.00 

x10 0.702(0.009) 0.00 

x11 0.888(0.015) 0.00 

Note. the variances of the latent variables S1, S2, S3 and SL are 0.269, 0.515, 0.555, and 0.240, while 

p< 0.05. 
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Table 13 Proportions of variance that explained by the latent variables in Germany/Chinese 

Taipei (Percentage) 

 

Germany Chinese Taipei 

            R-SQUARE 

            (Estimated/S.E) 

P value             R-SQUARE 

             

(Estimated/S.E) 

P value 

x1 56.3(3.4) 0.00 x1 26.2(2.0) 0.00 

x2 40.2(2.8) 0.00 x2 40.2(2.0) 0.00 

x3 44.0(2.7) 0.00 x3 54(1.5) 0.00 

x4 28.5(2.2) 0.00 x4 41.3(1.4) 0.00 

x5 64.6(2.2) 0.00 x5 56.4(2.5) 0.00 

x6 95.1(2.5) 0.00 x6 49.3(2.1) 0.00 

x7 50.7(2.2) 0.00 x7 78.9(3.3) 0.00 

x8 25.6(2.2) 0.00 x8 97.7(1.4) 0.00 

x9 32.6(2.4) 0.00 x9 72.3(1.3) 0.00 

x10 25.7(2.1) 0.00 x10 61.6(1.9) 0.00 

x11 47.4(2.6) 0.00 x11 54.9(1.9) 0.00 

S1 67.4(4.0) 0.00 S1 92.5(2.4) 0.00 

S2 97.7(0.1) 0.00 S2 98.1(0.1) 0.00 

S3 28.0(2.2) 0.00 S3 44.3(2.1) 0.00 
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Table 14 Model fit information of configural and metric invariance measurement for the 

first-order latent variables 

 

 CFI TLI RMSEA 90 percent C.I. 

Configurable invariance measurement 0.947 0.911 0.07 0.067  0.073 

Metric invariance measurement 0.936 0.902 0.073 0.074  0.080 
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Table 15 Result of the relationship between overall SL and SMA in Germany 

 

Within Level 

MAT01      ON Estimated (S.E.) P value 

Gender 0.116(0.023) 0.000 

Age -0.153(0.022) 0.000 

Home Background 0.272(0.027) 0.000 

Between Level 

S1       BY 

x1 0.931(0.034) 0.000 

x2 0.870(0.055) 0.000 

x3 0.775(0.072) 0.000 

x4 0.878(0.054) 0.000 

S2     BY 

x5 0.904(0.047) 0.000 

x6 0.812(0.069) 0.000 

x7 0.781(0.082) 0.000 

x8 0.824(0.068) 0.000 

S3     BY 

x9 0.935(0.036) 0.000 

x10 0.974(0.026) 0.000 

x11 0.897(0.044) 0.000 

SL       BY 

S1 0.804(0.105) 0.000 

S2 0.858(0.114) 0.000 

S3 0.589(0.101) 0.000 

MAT01      ON 

SL -0.258(0.121) 0.032 

Note. In gender analysis, “1” represented girls, “2” represented boys. 
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Table 16 Result of the relationship between sub-dimensional SL and SMA in Germany 

 

Within Level 

MAT01      ON Estimated (S.E.) P value 

Gender 0.116(0.023) 0.000 

Age -0.151(0.022) 0.000 

Home Background 0.272(0.027) 0.000 

Between Level 

S1       BY 

x1 0.922(0.035) 0.000 

x2 0.867(0.056) 0.000 

x3 0.779(0.072) 0.000 

x4 0.880(0.053) 0.000 

S2     BY 

x5 0.887(0.045) 0.000 

x6 0.790(0.077) 0.000 

x7 0.808(0.072) 0.000 

x8 0.845(0.062) 0.000 

S3     BY 

x9 0.921(0.041) 0.000 

x10 0.975(0.026) 0.000 

x11 0.896(0.045) 0.000 

SL       BY 

S1 0.777(0.102) 0.000 

S2 0.868(0.111) 0.000 

S3 0.623(0.102) 0.000 

MAT01      ON 

S1 -0.495(0.184) 0.007 

S2 0.435(0.218) 0.046 

S3 -0.291 (0.142) 0.041 

Note. In gender analysis,“1” represented girls, “2” represented boys. 
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Table 17 Result of the relationship between overall SL and SMA in Chinese Taipei 

 

Within Level 

MAT01      ON Estimated (S.E.) P value 

Gender -0.005(0.014) 0.734 

Age 0.094(0.019) 0.000 

Home Background 0.252(0.017) 0.000 

Between Level 

S1       BY 

x1 0.870(0.115) 0.000 

x2 0.909(0.095) 0.000 

x3 0.868(0.084) 0.000 

x4 0.892(0.066) 0.000 

S2     BY 

x5 0.951(0.046) 0.000 

x6 0.892(0.063) 0.000 

x7 0.980(0.027) 0.000 

x8 0.935(0.047) 0.000 

S3     BY 

x9 0.975(0.014) 0.000 

x10 0.962(0.021) 0.000 

x11 0.917(0.038) 0.000 

SL       BY 

S1 0.851(0.097) 0.000 

S2 0.999(0.001) 0.000 

S3 0.573(0.099) 0.000 

MAT01      ON 

SL -0.154(0.120) 0.199 

Note. In gender analysis, “1” represented girls, “2” represented boys. 

 

 

 

 

 

 

 

 



184 

 

 
 

Table 18 Result of the relationship between sub-dimensional SL and SMA in Chinese Taipei 

Within Level 

MAT01      ON Estimated (S.E.) P value 

Gender -0.005(0.014) 0.734 

Age 0.096(0.019) 0.000 

Home Background 0.252(0.017) 0.000 

Between Level 

S1       BY 

x1 0.880(0.111) 0.000 

x2 0.913(0.093) 0.000 

x3 0.862(0.088) 0.000 

x4 0.892(0.067) 0.000 

S2     BY 

x5 0.949(0.044) 0.000 

x6 0.892(0.061) 0.000 

x7 0.981(0.026) 0.000 

x8 0.933(0.047) 0.000 

S3     BY 

x9 0.978(0.014) 0.000 

x10 0.962(0.021) 0.000 

x11 0.911(0.040) 0.000 

SL       BY 

S1 0.862 (0.136) 0.000 

S2 0.985(0.090) 0.000 

S3 0.582(0.096) 0.000 

MAT01      ON 

S1 0.488 (0.373) 0.192 

S2 -0.846 (0.402) 0.035 

S3 0.369(0.181) 0.042 
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Table 19 Latent class analysis of school leadership in Germany 

Latent 

classes 

AIC BIC a-BIC* Entropy LMR 

 

BLRT Latent classes probability 

1 

2 

3 

4 

5 

6 

3151.496 3232.140 3152.956 1 -- -- 1.00 

2926.566 3020.112 2928.259 0.787 0.00 0.00 0.36 0.64 

2871.692 2978.141 2873.619 0.801 0.00 0.00 0.42 0.28 0.30 

2836.836 2956.189 2838.996 0.819 0.04 0.00 0.26 0.27 0.07 0.40 

2825.445 2957.700 2827.839 0.818 0.05 0.00 0.39 0.21 0.07 0.07 0.25 

2815.626 2960.784 2818.253 0.766 0.61 0.04 0.23 0.18 0.07 0.08 0.21 0.23 

Note. a-BIC refers to the value of adjusted BIC 
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Table 20 Latent class analysis of school leadership in Chinese Taipei 

Latent 

classes 

AIC BIC a-BIC* Entropy LMR BLRT Latent classes probability 

1  

2  

3 

4 

5 

6 

2283.823 2346.905 2280.446 1 -- -- 1.00 

1960.100 2035.199 1965.081 0.91 0.00 0.00 0.36 0.64 

1925.350 2012.464 1920.687 0.872 0.16 0.00 0.25 0.17 0.59 

1873.595 1972.725 1868.290 0.847 0.08 0.00 0.29 0.21 0.18 0.31 

1851.637 1962.783 1845.689 0.850 0.14 0.00 0.20 0.15 0.14 0.20 0.32 

1846.480 1969.642 1839.889 0.883 0.25 0.03 0.13 0.12 0.13 0.09 0.18 0.36 

Note. a-BIC refers to the value of adjusted BIC 
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Table 21 The probability scales of four latent classes in Germany 

 Class 1 Class 2 Class 3 Class 4 

x1     

Category 1 0.370 (0.083) 0.178 (0.109) 0.022 (0.029) 0.899 (0.068) 

Category 2 0.630 (0.083) 0.822 (0.109) 0.978 (0.029) 0.101 (0.068) 

x2     

Category 1 0.447 (0.067) 0.299 (0.096) 0.090 (0.069) 0.822 (0.067) 

Category 2 0.553 (0.067) 0.701 (0.096) 0.910 (0.069) 0.178 (0.067) 

x3     

Category 1 0.055 (0.021) 0.109 (0.043) 0.003 (0.003) 0.204 (0.048) 

Category 2 0.754 (0.040) 0.789 (0.035) 0.174 (0.111) 0.745 (0.041) 

Category 3 0.191 (0.045) 0.101 (0.037) 0.823 (0.113) 0.051 (0.021) 

x4     

Category 1 0.073 (0.022) 0.126 (0.040) 0.007 (0.005) 0.209 (0.048) 

Category 2 0.711 (0.039) 0.743 (0.035) 0.233 (0.118) 0.715 (0.039) 

Category 3 0.216 (0.044) 0.131 (0.041) 0.760 (0.122) 0.076 (0.026) 

x5     

Category 1 0.019 (0.025) 0.673 (0.082) 0.012 (0.025) 0.625 (0.081) 

Category 2 0.981 (0.025) 0.327 (0.082) 0.988 (0.025) 0.375 (0.081) 

x6     

Category 1  0.905 (0.062)  0.783 (0.076) 

Category 2 1 (0.000) 0.095 (0.062) 1 (0.000) 0.217 (0.076) 

x7     

Category 1 0.161 (0.066) 0.711 (0.055) 0.131 (0.106) 0.687 (0.056) 

Category 2 0.839 (0.066) 0.289 (0.055) 0.869 (0.106) 0.313 (0.056) 

x8     

Category 1 0.034 (0.017) 0.069 (0.026) 0.002 (0.002) 0.134 (0.036) 

Category 2 0.612 (0.070) 0.723 (0.048) 0.085 (0.088) 0.754 (0.037) 

Category 3 0.354 (0.081) 0.208 (0.059) 0.913 (0.090) 0.112 (0.034) 

x9     

Category 1 0.017 (0.009) 0.042 (0.020)  0.097 (0.034) 

Category 2 0.560 (0.072) 0.729 (0.064) 0.034 (0.035) 0.796 (0.037) 

Category 3 0.423 (0.077) 0.229 (0.075) 0.965 (0.035) 0.107 (0.037) 

x10     

Category 1 0.133 (0.046) 0.078 (0.039) 0.021 (0.015) 0.443 (0.094) 

Category 2 0.732 (0.052) 0.701 (0.053) 0.450 (0.103) 0.528 (0.08) 

Category 3 0.135 (0.036) 0.221 (0.064) 0.529 (0.115) 0.029 (0.019) 

x11     

Category 1 0.014 (0.015) 0.006 (0.006) 0.001 (0.001) 0.149 (0.053) 

Category 2 0.763 (0.055) 0.574 (0.103) 0.142 (0.103) 0.829 (0.042) 
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Category 3 0.224 (0.056) 0.421 (0.104) 0.857 (0.104) 0.022 (0.028) 
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Table 22 The probability scales of two latent classes in Chinese Taipei 

 Class 1 Class 2 

x1   

Category 1 0.095 (0.045) 0.385 (0.054) 

Category 2 0.905 (0.045) 0.615 (0.054) 

x2   

Category 1 0.057 (0.038) 0.464 (0.057) 

Category 2 0.943 (0.038) 0.536 (0.057) 

x3   

Category 1  0.637 (0.060) 

Category 2 1.000 (0.000) 0.363 (0.060) 

x4   

Category 1 0.093 (0.042) 0.658 (0.060) 

Category 2 0.907 (0.042) 0.342 (0.060) 

x5   

Category 1 0.266 (0.074) 0.625 (0.052) 

Category 2 0.734 (0.074) 0.375 (0.052) 

x6   

Category 1 0.008 (0.005) 0.038 (0.019) 

Category 2 0.250 (0.070) 0.596 (0.053) 

Category 3 0.743 (0.073) 0.366 (0.054) 

x7   

Category 1 0.011 (0.008) 0.160 (0.037) 

Category 2 0.625 (0.075) 0.807 (0.039) 

Category 3 0.364 (0.078) 0.033 (0.019) 

x8   

Category 1 0.095 (0.063) 0.909 (0.037) 

Category 2 0.905 (0.063) 0.091 (0.037) 

x9   

Category 1 0.135 (0.074) 0.806 (0.043) 

Category 2 0.865 (0.074) 0.194 (0.043) 

x10   

Category 1 0.142 (0.073) 0.735 (0.046) 

Category 2 0.858 (0.073) 0.265 (0.046) 

x11   

Category 1 0.143 (0.060) 0.652 (0.051) 

Category 2 0.857 (0.060) 0.348 (0.051) 
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Figure 1 Education inspection administration in Germany 
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Figure 2 Education inspection administration in Chinese Taipei 
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Figure 3 School leadership in German primary school 
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Figure 4 School leadership in Chinese Taipei primary school 
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Figure 5 General framework to describe the relationship between SL and SMA 
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Figure 6 Two-level empirical model 
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Figure 7 Path diagram of the factor mixture model 
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Figure 8 Path diagram of school leadership 
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Figure 9 The relationship between SL and SMA in Germany 
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Figure 10 The relationship between SL and SMA in Chinese Taipei 

 

Vision/Goal

School management

Maintaining school 

climate 

The time spend on 

school leadership

Student math 

achievement

 

Note. Bold line = significant positive relationship 

     Bold dotted line = significant negative relationship 

Light dotted line = insignificant relationship 

  

 

 



200 

 

 
 

Figure 11 The proportion of principals in each type who responded that they allocated time to 

leading activities in Germany 
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Figure 12 The proportion of principals in each type who responded that they allocated time to 

leading activities in Chinese Taipei 
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