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ABSTRACT 

This study examined the relationships among school leadership practices, parental 

involvement, disciplinary climate, students’ perceptions on reading, and student achievement 

with sample obtained from the combined data of Progress in International Reading Literacy 

Study (PIRLS) and Trends in International Mathematics and Science Study (TIMSS) 2011 

package. School leadership is believed to have a positive indirect impact on student achievement 

through the influence of other mediating variables. It was hypothesized that the more time 

principals spend on accomplishing school practices, the greater the degree of parental 

involvement and disciplinary climate, thus better student achievement. In addition, it was 

hypothesized that leadership practices from the four selected countries (Hong Kong SAR, 

Chinese Taipei, Canada, and the United States) are significantly different, and meaningful 

differences in the rating difficulty of all the survey items can be observed across region. The 

combined data of PIRLS and TIMSS 2011 utilized self-developed questionnaires. Leadership 

practices, parental involvement, and disciplinary climate were measured using the School 

Questionnaire in the data package. Students’ perceptions on reading was measured by the 

Student Questionnaire, and student achievement was measured by reading, mathematics, and 

science from the 4th graders of the selected countries. As predicted, the hypotheses dealing with 

the indirect influence of leadership practices on student outcomes were supported by the results 

from this study which indicated that the better the school leadership, the better the student 

outcomes. Not the least, the study supported that meaningful differences regarding the rating 

difficulty from the respondents did exist among the four countries. 
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CHAPTER I: 

INTRODUCTION 

 What constitutes a good education is a constantly-debated theme in that the requirements 

from different student groups are diverse and ever-changing, and also because the proportion of 

different ethnic groups and educational policies has changed over time. Hernandez, Denton, and 

McCartney (2007) pointed out that not only the United States, but also a number of other 

countries, such as Canada and, Australia, are experiencing an excessive amount of immigrants in 

recent years. Educational researchers have long been noticing that there are achievement gaps 

among different groups of students (Hemphill & Vanneman, 2011). For instance, Hemphill and 

Vanneman (2011) reported a statistically-significant difference in the reading level between 

White and Hispanic students in public school systems. Also in a broader picture, Marks (2008) 

noted that, in most countries, girls tend to perform better than boys in reading, whilst boys thrive 

in mathematics more than girls do. Martinez (2012) examined the achievement gap between 

Hispanic and Asian students at the elementary level and concluded that Hispanic students had 

significantly lower reading and math skills than Asians when entering kindergarten. In addition, 

according to McLauchlin (2007), the American public education system continues to suffer from 

a wide achievement disparity of African-American students and White students due to racial 

discrimination. 

 Diverse student populations give rise to gaps in achievement (Chatterji, 2006; Dee, 2005; 

Yupin, Choy, Geddes, Sable, & Snyder, 2000). Crum and Sherman (2008) suggested that 

aspiring and effective leaders help reduce the achievement gaps among different student groups. 
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In addition to instruction, many studies have demonstrated that disciplinary climate is a 

fundamental contributor to student achievement (McMahon, Wernsman & Rose, 2009; Ma & 

Williams, 2004). Disciplinary climate is believed to influence student achievement positively 

across subject matters and disciplinary climate had the most significant impact in math, science, 

and reading (Ma & Klinger, 2000). Parental engagement in student learning process is also 

acknowledged as one of the powerful facilitators to positive student outcomes (Gonida & 

Cortina, 2014; Hara & Burke, 1998; Hattie, 2009; Jeynes, 2007; Leithwood & Seashore-Louis, 

2011). Hattie (2009) synthesized more than 800 studies and identified several main contributors 

to improve student achievement from home, student, curricula, teacher/teaching, and school. The 

influence from home had a positive and moderate impact on student outcomes (effect size d = 

0.31). While there are many forms of home impact (e.g., SES, welfare policies, family structure, 

home environment, parental involvement, and home visiting), parental involvement has the 

second largest impact amongst all the home impact variables (effect size d = 0.51) on students’ 

academic results (Leithwood & Seashore-Louis, 2011). Mitigating performance disparities 

cannot be achieved solely by focusing on one aspect; it requires the collaborative efforts from 

successful principal leadership, embracing disciplinary climate, and active parental involvement. 

This dissertation examined the relationships among principal leadership, disciplinary climate, 

and parental involvement, and how leadership predicts students’ reading achievement and 

students’ perception of their reading achievement via disciplinary climate and parental 

involvement in Asia and North America.  

Over the past 25 years there has been an intentional increase in the focus on educational 

leadership and its impact on student outcomes (Kythreotis, Pashiardis, & Kyriakides, 2010). To 

be more specific, educational scholars have constantly been seeking to explain the relationship 
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between educational leadership and student achievement. Previous studies indicated that 

educational leadership had an indirect impact on students’ academic outcomes (Edmonds, 1979; 

Fuller, 1987; Hallinger & Heck, 1996, 1998; Leithwood & Jantzi, 1990; Lezotte, 1989).  

Leadership had not been systematically studied until the beginning of the 20th century 

(Antonkakis et al., 2004; Bass, 1990). During that time, scholars believed that individual 

differences of leadership outcomes were closely related to leadership styles (Stogdill, 1948). 

Gradually, the aim of leadership studies shifted to the organizational behavior by 1950s, when 

leadership emphasized the initiation and maintenance of the organizations to accomplish 

collective goals (Antonakis et al., 2004; Rost, 1991). In the educational field, popular leadership 

practices such as transformational leadership and instructional leadership have been widely 

applied to school settings. These types of leadership practices often emphasize the inclusiveness 

of all stakeholders to collectively help achieve better student outcomes in the end (Marks & 

Printy, 2003). 

For the past 40 years, there has been an advancement in psychometric theory including 

significant developments in the measurement of cognitive and attitudinal constructs (Scherbaum, 

Finlinson, Barden, & Tamanini, 2006). In the field of educational leadership, more and more 

scholars realized the importance of exploring the psychometric properties of leadership 

constructs utilizing appropriate measurement techniques. Essentially, applying item response 

theory (IRT) to leadership constructs allows researchers to explore the psychometric properties 

of measurement instruments and offers new insights that classical test theory cannot achieve. To 

be more specific, IRT techniques enable us to look into individuals’ responses (person location) 

to individual items (item difficulty), which in turn, gives us more detailed information to refine 

instrument and give professional development to the targeted population.  
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For the past 25 years, increasing literature has showed the indirect impact of school 

leadership on student learning (Kythreotis, Pashiardis, & Kyriakides, 2010). Educational scholars 

have been vigorously seeking the connections between educational leadership and student 

achievement. Ample studies indicated that school leadership has an indirect yet positive 

influence on students’ academic outcomes via other school conditions (Edmonds, 1979; Fuller, 

1987; Hallinger & Heck, 1996, 1998; Leithwood & Jantzi, 1990; Lezotte, 1989).  

 Studies also suggested a vital influence of disciplinary climate on student outcomes such 

as academic achievement, long-term outcomes, and social skills (Raudenbush & Williams, 

1995). Children spend most of their social time in schools; thus, a good school disciplinary 

climate is important to facilitate student improvement and their academic outcomes (Doucet, 

2008). School disciplinary climate has been regarded as one of the important perspectives of 

school climate (Ning et al., 2015), and it gives rise to positive academic attainment through 

influencing student motivation (McMahon, Wernsman & Rose, 2009; Ma & Williams, 2004). 

Also, disciplinary climate is believed to impact student achievement across subject matters, 

among which math, reading, and writing are the mostly influenced subject matters (Ma & 

Klinger, 2000). 

 “Parental involvement is used as an umbrella term to imply parents’ efforts to take an 

active role in their children’s education” (Sad, 2012, p. 135). Parental involvement has long been 

studied by educational researchers. Hara and Burke (1998) argued that parent participation 

elevated academic achievement in K-12 settings. They argued that if students’ academic 

performances were to be improved, regardless of the need or cause, one of the effective ways 

was to involve the parents of the students, and earlier involvement yielded better outcomes. 

While several studies investigated and treated parental involvement as an individual variable to 
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predict academic, behavioral, and relational outcomes (e.g., Chen & Gregory, 2010), this study 

used parental involvement as a mediating variable. 

Statement of the Problem 

 Performance disparities in educational settings are prevailing. Achievement gaps are 

commonly perceived through gender, race, countries, and students’ socioeconomic status. The 

introduction of the No Child Left Behind Act of 2001 in the United States. was aimed to 

eliminate these inequities and sought to provide accountable and equitable education to all 

students. Yet there are still all sorts of achievement gaps, not only in the United States, but also 

worldwide. 

Gender Gaps 

The motivation of achieving fairness and equal opportunities in education has put gender 

differences in educational performance among the list of variables under continuous debate. Dee 

(2005) suggested that “[i]n the United States, girls outperform boys in measures of reading 

achievement while generally underperforming in science and mathematics” (p. 1). This statement 

is also supported by Freeman’s (2004) study. Freeman provided a more detailed trend of how 

achievement gaps between boys and girls started to show; data from the Early Childhood 

Longitudinal Study (ECLS) indicated similar boys’ and girls’ performance on general 

knowledge, reading, and mathematics starting kindergarten. However, by third grade, boys had 

higher math scores and lower reading scores than girls. Lindberg et al. (2010) found that male 

students do better in math tests and this advantage increased with time. The relative 

underperformance of boys in reading is statistically significant. Not only is boys’ reading level 

lower than girls’, the reading gaps demonstrated an increasing trend from kindergarten to first 

grade, which means the reading performance gap between boys and girls, in this case, had grown 
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wider during this period. Chatterji (2006) utilized the Early Childhood Longitudinal Study 

(ECLS) from kindergarten to first grade as the research sample to conduct a hierarchical linear 

modeling analysis. This reading longitudinal test used a multilevel, computer-based reading 

assessment that was administered to children at the beginning and at the end of kindergarten and 

then at the end of first grade. The reading longitudinal test measured students’ basic skills, 

vocabulary, initial understanding, developing interpretation, personal reflection, and critical 

stance. The result indicated that the size of the reading gaps had increased from kindergarten 

entry to first grade. In 2014, Voyer and Voyer conducted a quantitative meta-analysis which 

included 369 published and unpublished articles (with 502 effect sizes provided) utilizing 

hierarchical linear modeling, the results also supported a small but significant female advantage 

in all courses. 

This gender gaps had also been detected in the Progress in International Reading Literacy 

Study (PIRLS) and Trends in International Mathematics and Sciences Study (TIMSS). A report 

from PIRLS and TIMSS 2001 suggested that, in almost all of the 45 countries and nine 

benchmarking participants, girls performed noticeably better than boys. The reading achievement 

gender gap among fourth graders across all countries participated was 16 points (Girls 

International Average = 520 vs. Boys International Average = 504), only five countries, namely, 

Colombia, Italy, France, Spain, and Israel showcased no difference (PIRLS and TIMSS 2011 

report). Fahle’s (2016) study on Childhood Longitudinal Study-Kindergarten (ECLS-K) data 

also verified this trend. As she noted, multiple researchers supported that, starting at 1st grade, 

students’ achievement gaps tend to change as they progress to higher grades. (Mathematic gaps 

tend to grow larger while reading gaps become smaller as students move to higher grades. The 

reading gaps, however, remain statistically significant between boys and girls). 
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Country Gaps  

Interestingly, from an international view, students from Eastern Asian countries scored 

significantly higher than American students in reading (Tsui, 2007). Countries in East Asian 

have the highest student achievement in general amongst all Asian countries. According to 

Trends in International Mathematics and Science Study (TIMSS), at the 8th grade level, students 

from Singapore, Korea, and Hong Kong SAR, followed by Chinese Taipei and Japan, were top-

performing countries, and this trend continued from TIMSS 2003, TIMSS 2007, to TIMSS 2011 

data collection. On the PIRLS 2011, international results in reading, nearly all of the 45 

participating countries all around the world had results indicating a consistent trend that girls 

outperformed boys in reading achievement; only Columbia, Italy, France, Spain, and Israel 

demonstrated no gender achievement gaps in reading achievement, which means there were 

gender achievement gaps (girls outperformed boys) among Asian countries. For instance, Xu and 

Wu (2015) examined the disparity in educational achievement on students in Hong Kong SAR, 

using TIMSS data, indicating that starting from 2007, a statistically significant gender gaps in 

favor of girls was perceived. Hsin (2015) examined the gender gap in achievement among Asian 

and American students using date from Early Childhood Longitudinal Study, Kindergarten 

Cohort (ECLS-K), and came to the conclusion that, for both White students and Asian students, 

girls’ achievement scores were significantly higher than boys, and the difference between Whites 

and Asians (Asian students outperformed White students) was largely attributed to the 

achievement successes of Asian girls. Moreover, girls from these Asian countries outperformed 

both eighth grade boys and girls in America.  

 While I am aware of all kinds of scholastic achievement gaps amongst different student 

groups, and the fact that research results from different studies may vary, there clearly exists 
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statistically significant differences. Hence, I used this large international dataset to take a closer 

look at how the indirect influence of school leadership on student learning differs across 

countries, hoping that a large sample with multiple stakeholder participants (e.g., principals, and 

students) from different regions would be able to reveal more details. Although the indirect 

effect of school leadership on student learning through some aspects of disciplinary climate or 

some forms of parental involvement have been investigated in few studies, rarely do studies use 

large international data to examine how this indirect impact of leadership differs across 

countries. 

Purpose of the Study 

 The purpose of the study was to examine how leadership practices exert indirect impact 

on the student outcomes through impacting the two mediating variables, namely parental 

involvement and disciplinary climate, and how leadership practices’ indirect impact on student 

achievement vary across region. The reason that students’ reading, math, and science assessment 

data was used as the measures of student achievement was because (a) reading, math, and 

science are the major subjects that have been mainly impacted (Ma & Klinger, 2000); and (b) 

PIRLS and TIMSS 2011 combined data has reading, math, and science scores available as the 

measures of student achievement. Previous research suggested that school leadership can be 

measured by leadership styles such as transformational leadership, transactional leadership, 

instructional leadership, and distributed leadership (Golm, 2009; Hallinger & Heck, 2009; 

Leithwood & Seashore-Louis, 2011), and successful leadership practices are also used to predict 

disciplinary climate (Dempsey, 2008). Hattie (2009) identified 31 factors that can counteract the 

negative effect from students’ socioeconomic status; parental involvement was one of them. 

Leithwood et al. (2010) indicated that schools with higher student performance tended to have 



9 
	  

shared teacher leadership and greater parental involvement. Parental involvement was also 

significantly related to leadership practices and student achievement. Their findings were 

consistent with other major studies in this field, arguing that higher levels of parental 

involvement, school activities, better disciplinary climate give rise to increased student reading 

achievement (Angelle, 2010; Darling-Hammond et al., 2005; Hoy, 2012; Jeynes, 2007; Ma & 

Williams, 2004; Toren, 2013;).  

Meanwhile, although many educational scholars, administrators, and practitioners 

acknowledge the importance of disciplinary climate, very limited literature has studied how 

disciplinary climate contributes to student learning, and no known study has addressed the 

effects of disciplinary climate on students’ perception of their reading ability. There is also a gap 

in the research on the relationship between student perceptions of their reading ability and their 

actual reading achievement. Thus this study examined the impact of leadership practices on both 

parental involvement and disciplinary climate and how these mediating variables would predict 

student achievement and student perceptions of their reading ability. Therefore, it is likely that 

leadership practices directly affect disciplinary climate and parental involvement, which in turn 

predict students’ reading achievement and their perceptions of reading ability.  

Definitions of Concepts 

Leadership: What is leadership? Giving a definition to leadership has been a challenging 

endeavor for many educational scholars over several decades. The first batch of definitions on 

leadership appeared in early 20th century (Northouse, 2013). For instance, Moore (1927) defined 

leadership as “the ability to impress the will of the leader on those led and induce obedience, 

respect, loyalty, and cooperation” (p. 124).  
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The systematic study on leadership started at the beginning of the 20th century where the 

focus was on “individual” dispositional characteristics and how these traits distinguished true 

leaders from non-leaders (Antonkakis et al., 2004; Bass, 1990). Scholars at that time believed 

that individual differences among principals were closely associated with leadership styles. 

Several traits (e.g., dominance, intelligence) were defined (Stogdill, 1948). However, other 

approaches to leadership (e.g., behavior approach) have gradually emerged and vie for 

importance in the educational field. 

School leadership influences the shaping of the school conditions (e.g., vision, goals, 

culture, and structures) via formal and informal sources (Seashore Louis et al., 2010). 

Educational scholars oftentimes cannot help but ask the question, what can school leaders do to 

help improve student attainment? With various types of leadership being present, educators 

always wonder which one is the best for their schools. In answering this question, Leithwood et 

al. (2006) provided a generic definition of leadership, arguing that “it is about direction and 

influence”. They also added that there are several sources that can hold core leadership practices 

together, which include setting directions, developing people, redesigning the organization, and 

managing the instructional program. Core leadership practices utilize sources in instructional 

leadership, alternative leadership, transformation and charismatic leadership, etc. The core 

leadership practices are a powerful guidance for leadership practitioners as a framework of 

initiating and sustaining organizational improvements (Leithwood et al., 2006). Core leadership 

practices are widely acknowledged in school settings because this framework has been well 

developed based on hundreds of qualitative studies, validated by several large scale quantitative 

studies over decades, synthetic reviews, and it was tested in eight states in the United States. 
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 Parental Involvement: “Parental involvement is used as an umbrella term to imply 

parents’ efforts to take an active role in their children’s education” (Sad, 2012, p. 135).  Parental 

involvement has long been studied by educational researchers. Epstein (1985) defined parental 

involvement as families taking an active role interacting with communities to create a “caring 

educational environment”.  Epstein (1985, 2004) categorized several common forms of parental 

involvement, which include communicating with school, volunteering in school, helping students 

learn at home, participating in school decision-making process, and collaborating with the school 

community.  

Engaging parents in student learning is acknowledged as a significant activity in 

facilitating student success (Gonida & Cortina, 2014; Hara & Burke, 1998; Jeynes, 2007). 

Parental Involvement is believed to have a positive effect on student achievement by mitigating 

the impacts from students’ socioeconomic status and family background (Leithwood & Patrician, 

2015). In the most recent two decades, educational researchers have been quantifying the impact 

of parental involvement on academic outcomes (Jeynes, 2007; Mau, 1997; Shanahan & Walberg, 

1985). Hara and Burke (1988) argued that parent participation led to elevated academic 

achievement in K-12 settings. Toren (2013) indicated that there are three major types of parental 

involvement: home-based parental involvement, school-based parental involvement, and parental 

volunteering. Different types of parental involvement collectively promote students’ scholastic 

competence and global self-worth, which in turn improves students’ academic achievement. 

 Disciplinary Climate: Schools are regarded as complex organizations. Previous research 

has shown a vital influence of school climate on student outcomes, such as academic 

achievement, long-term outcomes, and social skills (Raudenbush & Williams, 1995). Amongst 

various perspectives of school climate, disciplinary climate has been demonstrated to have a 
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strong and positive impact on student learning (Leithwood et al., 2010). Since students spend 

most their social life in a school setting, it is important to ensure safe school and classroom 

environments to promote student development and their academic outcomes (Doucet, 2008). 

School disciplinary climate is considered as one of the important aspects of school climates 

(Ning et al., 2015). Disciplinary climate not only has a positive impact on student achievement 

results but also an influence on student motivation, which, in turn, enhances their academic 

achievement (McMahon, Wernsman & Rose, 2009; Ma & Williams, 2004). What is discipline? 

As Short, Short, and Blanton (1994) noted, the word “discipline” was originated from the Latin 

discipulus, which means the intention of correcting and training behaviors. Educational 

researchers define school disciplinary climate in various ways. Ma and Williams (2004) 

suggested that disciplinary climate “is a classroom- or school-level phenomenon that is in part 

shaped by features of schools and communities” (p. 169). In the early stage of disciplinary 

climate research, nearly all the related studies treated student disciplinary as a classroom level 

variable (Ma & Williams, 2004). Though research conducted at the individual level showcased a 

reliable correlation between poor academic performance and delinquency (Hunt, 1995), these 

relationships (especially the relationship between student achievement and disciplinary climate) 

have become increasingly evident at the school level (Ma & Williams, 2004). 

Research Questions 

RQ1: What are the relationships between principals’ perceptions of school leadership, 

principals’ perceptions of disciplinary climate, principals’ perceptions of parental involvement 

and students’ self-perception of their reading abilities? 
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RQ2: What are the relationship between principals’ perceptions of school leadership, 

principals’ perceptions of disciplinary climate, and principals’ perceptions of parental 

involvement and students’ reading, math, and science achievement, respectively? 

RQ3: How do principals’ perceptions on school leadership practices’ impact on students’ 

perception of their reading and students’ reading, math, and science achievement indirectly 

through disciplinary climate and parental involvement? 

RQ4: What is the relationship between students’ self-perception of their reading abilities 

and their actual reading, math, and science achievement? 

RQ 5: Do principals perceive leadership practices differently across Hong Kong SAR, 

Chinese Taipei, Canada, and the United States? 

RQ 6: Do the indirect influences of school leadership on students’ reading, math, and 

science achievement and students’ perception on reading differ across gender and region? 

RQ 7: Do meaningful patterns of differential difficulty emerge for individual respondents 

when rating leadership practices, parental involvement, disciplinary climate, and students’ 

perceptions on their reading abilities across Hong Kong SAR, Chinese Taipei, Canada, and the 

United States? 

Limitations 

Since leadership practices, disciplinary climate, and parental involvement were measured 

by principals’ perceptions, it is possible that there were biases between principals’ perceptions 

and subordinates’ perceptions. Furthermore, fourth graders completed the student survey, and 

their age is around ten. As a result, their responses may be biased in terms of the extent to which 

they understood the survey questions. It is also likely that responses from principals can be 

biased due to the different understandings of the questions. Finally, only four countries were 
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selected in this study, it is possible that generalizability of results may not be fully applicable to 

other countries.  

Summary 

 This study intends to test the relationships among school leadership, disciplinary climate, 

parental involvement, student’s perception on their reading, and students’ reading achievement. 

Both disciplinary climate and parental involvement are among the major contributors to positive 

student outcomes. School leadership is believed to have positively indirect impact on student 

achievement through influencing disciplinary climate and parental involvement and the indirect 

influence of school leadership is expected to vary across region. Terms were briefly defined in 

this chapter to provide a better understanding of the constructs that are included in this study.  
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CHAPTER II: 

REVIEW OF THE LITERATURE 

Introduction 

 This study tackled the relationships of school leadership, disciplinary climate, parental 

involvement, students’ perception on their reading, and student achievement. The purpose of the 

study was to examine how leadership practices exert indirect impact on the student outcomes 

through impacting the two mediating variables, namely parental involvement and disciplinary 

climate, and how leadership practices’ indirect impact on student achievement vary across 

region. A conceptual framework will be provided in this chapter and literature will explain how 

leadership is able to exert indirect impact on student achievement and students’ reading 

perception through the impact of disciplinary climate and parental achievement. The theoretical 

framework paves the way to the relationships being examined in this study. Rationale for 

hypotheses is also provided in this section. 

Conceptual Framework 

 For the past three decades, there has been an increase in research on educational 

leadership and its impact on student outcomes (Kythreotis, Pashiardis, & Kyriakides, 2010). 

Educators aim to find the relationship between school leadership and student outcomes. Many 

studied have reported an indirect impact of school leadership on student learning through 

improving other school-related aspects, such as school climate, and disciplinary climate 

(Hallinger & Heck, 1996, 1998; Leithwood & Jantzi, 1990; Ma & Williams, 2004). Also, parents 

are regarded as collaborators with the school leaders to improve student learning (Kwan & 
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Wong, 2016). Educational leadership defines the way parents get involved in student learning 

and the nature of home-school collaboration (Ho, 2009). In addition, this finding is consistent 

with Griffith (2001) and Sanders and Harvey (2002), that principals, as school leaders, are 

powerful determinants of ensuring necessary home-school collaboration and promoting more 

effective parental involvement. 

Defining Leadership 

What is leadership? Giving a definition to leadership has been a challenging endeavor for 

many educational scholars over several decades. The first batch of definitions on leadership 

appeared in early 20th century (Northouse, 2013). For instance, Moore (1927) defined leadership 

as “the ability to impress the will of the leader on those led and induce obedience, respect, 

loyalty, and cooperation” (p. 124).  

The systematic study on leadership started at the beginning of the 20th century where the 

focus was on “individual” dispositional characteristics and how these traits distinguished true 

leaders from non-leaders (Antonkakis et al., 2004; Bass, 1990). Scholars at that time believed 

that individual differences were closely associated with leadership styles. Several traits (e.g., 

dominance, intelligence) were defined (Stogdill, 1948). However, other approaches to leadership 

(e.g., behavior approach) have gradually emerged and vie for importance in the educational field. 

 The research focus of leadership has gradually shifted to the organizational behavior 

approach in the 1950s, where leadership emphasized the initiation and maintenance of the 

organizations for the sake of accomplishing group or organizational goals (Antonakis et al., 

2004; Rost, 1991).  

 After decades of controversial debate, leadership scholars have agreed upon one thing; 

there is no absolute definition for leadership (Northouse, 2013) nor should a fixed leadership 
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style be applied to all contexts (Riley & Louis, 2000). One of the most outstanding and widely 

accepted definitions for leadership is Burns’ definition (1978) where “[l]eadership is the 

reciprocal process of mobilizing by persons with certain motives and values, various economic, 

political, and other resources, in a context of competition and conflict, in order to realize goals 

independently or mutually held by both leaders and followers” (p. 425). Leadership is as 

complex as it seems. Along with the changing perceptions on leadership, principals, are being 

urged to change from traditional styles of autocratic leadership to instructional and 

transformational leadership (Kythreotis et al., 2010).  

 In the educational field, leadership practices, such as transformational leadership, and 

instructional leadership have been widely acknowledged and used. Instructional leaders manage 

organizations by giving instructions. The term instructional leadership was first introduced 

during the effective school movement three decades ago (Edmonds, 1979). Instructional 

leadership can be divided in exclusive and inclusive approaches.  Leaders who undertake the 

exclusive approach tend to take the whole responsibility in terms of setting organizational goals; 

on the other hand, inclusive instructional leaders are more willing to collaborate with teachers to 

develop curriculum and instruction (Marks & Printy, 2003). During the 1980s, Burns (1978) 

developed the concept of transformational process (Northouse, 2013). According to Burns 

(1978), the aim of transformational leadership is to motivate subordinates to achieve 

transcendental goals, rather than realize individual interests. Transformational leadership in the 

educational field was fully developed by Leithwood (1993) and his associates. Newly emerged 

leadership styles such as distributed leadership (e.g., Gronn, 2002; Hallinger & Heck, 2009; 

Harris & Spillance, 2008; Heck & Hallinger, 2009; Robinson, 2008) have also come into being 

to satiate our new demands.  Though its new name, distributed leadership had evolved from 
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participative leadership (Leithwood & Duke, 1998), where subordinates are given voice in the 

administrative process. Nowadays, more and more educational scholars are also aware of the 

importance of the distributed leadership because of its high inclusiveness of other stakeholders. 

School leadership influences the shaping of the school conditions (e.g., vision, goals, 

culture, and structures) via formal and informal sources (Seashore Louis et al., 2010). 

Educational scholars oftentimes cannot help but asking the question, what can school leaders do 

to help improve student attainment? With various types of leadership being present, educators 

always wonder which one is the best for their schools. In answering this question, Leithwood et 

al. (2006) provided a generic definition of leadership, arguing that “it is about direction and 

influence.” They also added that there are several sources that can hold core leadership practices 

together, which includes setting directions, developing people, redesigning the organization, and 

managing the instructional program. Core leadership practices utilize sources in instructional 

leadership, alternative leadership, transformation and charismatic leadership, etc. The core 

leadership practices are a powerful guidance for leadership practitioners as a framework of 

initiating and sustaining organizational improvements (Leithwood et al., 2006). Core leadership 

practices are widely acknowledged in school settings because this framework has been well 

developed based on hundreds of qualitative studies, validated by several large scale quantitative 

studies over decades, synthetic reviews, and it was tested in eight states in the United States. 

 While most studies pertaining to the effects of school leadership have a focus on school 

administrators and teachers, nonetheless, other members of the community (e.g., parents and 

students) can serve as potential sources of influence. Collective leadership is referred to as “the 

extent of influence that organizational members and stakeholders exert on decisions in their 

schools” (Seashore Louis et al., 2010, p. 19). Collective leadership advocates inclusiveness, 
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which brings democratic, supportive, and shared forms of leadership. Those who are in the lower 

levels of hierarchy (e.g., teachers, parents, and students) are able to contribute more to jointly-

made decisions, which helps increase the accomplishment of the organizational goals (Seashore 

Louis et al., 2010; Tannenbaum, 1961). Pounder, Ogawa, and Adams (1995) employed path 

analysis to examine a model that includes principals, teachers, parents, and secretaries on several 

mediating variables. The results indicated that both principal leadership and teacher leadership 

were positively related to organizational commitment, and parental participation was positively 

associated with student achievement. 

Cross-National Differences in School Leadership 

 During the last 30 years, there has been a growing interest in educational research dealing 

with school leadership (Chin, 2007).  School leadership has been found to have significant 

influences on school outcomes (Seashore Louis et al., 2010). In the international context, rapid 

economic and political growth has pushed educational scholars to address leadership issues to 

mitigate leadership practices in order to improve student performance. The ability of schools to 

adapt such changes is more than necessary to satisfy the needs of domestic and international 

competitiveness. In many countries, school emphasize decentralized governance and learning, 

which are common features of capacity-building initiatives (Fullan, 2007; Harris, 2008). Fu and 

Yukl (2000) found substantial differences of how Chinese and American leaders perceive the 

effectiveness of influence tactics. While American leaders preferred direct tactics, those Chinese 

managers favored indirect tactics.  

School leadership in Taiwan.  In the educational environment in recent years, the role of 

school leadership has drastically changed to cope with the enormous economic development and 

political growth. Decentralization of school decision-making has exerted impacts on schools and 
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their efforts to enhance teaching and student learning (Pan & Chen, 2011). In the new era, 

Taiwanese school principals are dedicated to creating a collaborative and collective learning 

culture in their schools to involve other stakeholders in decision making, facilitate teachers’ 

professional development, and so forth. In an attempt to addressing the change, new emphases 

on transformational leadership (Leithwood, Jantzi, & Steinbach, 1999), moral leadership 

(Sergiovanni, 1992), and empowering leadership (Blasé & Anderson, 1995) have been 

happening in Taiwan. 

 Taiwan society has been experiencing a dramatic change ever since 1987 (Pan & Chen, 

2011). Throughout the political system, an open and democratic environment has been the core 

emphasis, education is no exception. Educational reform in Taiwan strives for a more 

progressive, and pluralist education system. Deregulation is a mechanism utilized for 

reconstructing power distribution and curriculum design to facilitate systemic school 

improvement at all levels. More specifically, deregulation was to disseminate government 

control by engaging different groups of educational stakeholders in decision-making process and 

to transfer centralized pedagogical responsibilities to local school districts, teachers, and parents 

(Chen, 2005, 2008; Pan, 2007). However, despite the efforts in creating a more inclusive 

educational environment, there are three major challenges for Taiwanese school leaders, which 

are the difficulties in sharing powering and leader responsibility, empowering teachers and 

shared leadership, and hardship in ensuring accountability and quality in education. 

School leadership in Hong Kong SAR.  The leadership and principalship in Hong Kong 

SAR needs to be understood by probing the formation of deep leadership structures (Walker, 

2004). Situated in a historically complicated context, Hong Kong SAR has received influences 

both from traditional Chinese culture and Western countries. In essence, most Hong Kong 
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schools reflects values developed with a mixture of traditional Chinese cultural values, a policy 

of non or minimal interventionism by the colonial (the United Kingdom) government and a 

fragmented governance structure. 

 A decade after World War II, the government intervention had become minimal or even 

indirect in education (Walker, 2004); this translated into a scenario where most of the Hong 

Kong schools operated on their own without the control of the government. Lau (1982) described 

it as a “minimally integrated sociopolitical system” where it consists of “an autonomous 

bureaucratic polity, an atomistic Chinese society and the weak linkage between them (Leung, 

1996, p. 157). During the “applied decolonization” period (Sweeting, 1992), as the British 

government demonstrated unwillingness and inability to provide educational governance to 

Hong Kong schools, the pattern of educational development in Hong Kong SAR has embraced a 

minor influence from the government. A diffuse education system next experienced 

centralization as a problem. 

School leadership in the United States.  American culture espouses a philosophy of 

personal responsibility when individuals are the ones who are responsible for their own 

successes and failures (Merchant, Ärlestig, Garza, Johansson, Murakami-‐ Ramalho, & Törnsén, 

2012). Fu and Yukl (2000) argued that the reason that American leaders favored direct tactics 

was consistent with their belief of “the high level of assertiveness, pragmatic short-term 

orientation, and moderately lower power distance in the United States (p. 254). The American 

Constitution emphasizes individual rights and freedoms. 

 The United States adopts a highly decentralized approach in the administration of public 

education. Each state is held accountable for the establishment and maintenance of public 

schools in the US. Although educational departments are considered to develop and monitor 
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educational policies, the actual power and responsibilities are disseminated to local school 

districts. Each school district is administered by an elected superintendent who is responsible for 

enforcing local, state, and federal educational policies. Principals of the schools report directly to 

the superintendent of the district. Principals are accountable for providing actual leadership 

practices to ensure necessary guidance and support in various areas in support of best possible 

student outcomes.  

School leadership in Canada.  The positive relationship between high quality school 

leadership and promising student outcomes has been invariably proved to be the case around the 

world. Educational leadership in Canada has been traditionally regarded as a solo activity 

(White, Cooper, & Anwaruddin, 2017). However, in recent years, there has been a growing 

interest in the distributed nature of leadership in educational context (Gronn, 2002). Canada is 

believed to be a fertile ground for initiating the distributed approaches in educational leadership.  

When discussing Canadian educational leadership, it is hard to ignore the significant 

impact from the United States. However, it is not the case that the cultures between the two 

countries are interchangeable; there exists vague yet significant differences (White et al., 2014). 

Whilst individualism is the essence of the American culture, the appeal to achieve the greater 

good of Canada and its citizens permeates the whole society. In Canadian school systems, 

transformational leadership has been a main trend and is believed to have effects on both school 

conditions and student engagement (Leithwood & Jantzi, 1998). In addition, in recent years, the 

research on educational leadership and management has been thriving due to the emerging 

requirements to promote distributed leadership. Barriers to a distributed approach of leadership 

practices in Canada, in the past, were the highly centralized hierarchical leadership structures and 

compartmentalized organization of school leadership (Mahboob, 2011). In Canada, distributed 
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leadership is still developing in the education realm. Heck and Hallinger (2005) noted the 

reluctance amongst educational scholars and practitioners to use theoretical and methodological 

approaches to evaluate distributed leadership, thus leave policy-makers and practitioners with 

very few choices but to rely solely on their individual judgements in terms of what are useful and 

valid when practicing leadership. 

Applying Item Response Theory to Leadership Context 

For decades, classical test theory has been well developed in academia and well taught 

throughout the basic higher education curriculum (Embretson, 1996). In 1968, Lord and Novik 

introduced another type of revolutionary assessment method, which was model-based in nature. 

It is called item response theory (IRT) or latent trait theory. Since its introduction, it has become 

increasingly popular in educational field because it is more plausible and better able to solve the 

practical testing problems. 

As aforementioned, the two most popular statistical frameworks in assessing 

measurement problems are classical test theory and item response theory. Hambleton and Jones 

(1993) compared the similarities and differences of these two measurement models. Item 

response theory possess several traits that the classical test theory (CTT) does not have to make 

itself stand out as unique. One of the fundamental arguments about test assessment was whether 

the observed scores/true scores and the ability scores were test dependent (Lord, 1953). When 

testing, it is assumed that the ability scores of the examinees remain invariant and is defined in 

relation to the construct. However, in reality, examinees tend to have lower true scores on 

difficult items and higher true score on relatively easier items, thus strictly speaking, models 

always provide incomplete representations of the test data to which they are fit…[a]ll models are 

[more or less] incorrect in the sense that they provide incomplete representation of the data to 
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which they are applied (Hambleton & Jones, 1993). The question to ask here is whether a model 

is able to fit the data well enough in order to provide us useful understanding of the data and the 

measurement process. 

Test theories are very important in educational and psychological measurement field 

because they provide theoretical frameworks to guide the practices in addressing assessment 

problems. A good model helps scholars understand better what roles measurement errors play in 

assessing the examinees’ (true) ability score, how the errors can be minimized, correlations 

between the variables, and the relation between the observed scores and the ability scores. 

Hambleton and Jones (1993) referred classical test models as weak models in that assumptions 

are easily met by the test data and item response models as strong models because these models 

have more stringent assumptions.  

Three concepts are important to know for us to understand classical test theory: test score 

(observed score), true score (ability score), and error score. Classical test theory assumes that (a) 

the true score and the error score are uncorrelated; (b) the mean of the error score in the 

population is zero; and (c) the error scores among parallel tests are uncorrelated (Hambleton & 

Jones, 1993). These assumptions have made the classical test theory to be highly sample 

dependent and most useful when the sample population can fully represent the whole population. 

However, the differences between the sample and the population are unavoidable. 

On the other hand, item response theory is a statistical theory that focuses more on 

examinees’ performance and item difficulty. Item response theory is also very flexible because it 

is able to assess models with discrete or continuous data, or the data can be organized either 

dichotomously or polytomously. Item response theory is sample independent because the person 

parameter (examinee) and the item parameter (item difficulty) are assessed independently. This 
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measurement feature has made item response models more plausible in a way that it does not 

require strict parallel tests to assess reliability. To make the differences between the classical test 

theory and item response theory more visually understandable, two tables are presented. 

Table 2.1 
 
Main Differences between Classical and Item Response Theories and Models  
 
Area Classical test theory Item Response Theory 

Model Level 
Assumptions 

Linear 
Test 

Weak (i.e., easy to meet with test 
data) 

Nonlinear 
Item 

Strong (i.e., more difficult to meet 
with test data) 

Item-ability 
relationship 
Ability 

Not specified 
Test scores or estimated true 

scores are reported on the test-
score scale (or a transformed test-

score scale) 

Item characteristic functions 
Ability scores are reported on the 
scale -∞ to +∞ (or a transformed 

scale) 

Invariance of 
item and person 
statistics 

No—item and person parameters 
are sample dependent 

Yes—item and person parameters 
are sample independent, if model 

fits the data 

Item statistics p, r b, a, and c (for the three-parameter 
model) plus corresponding item 

information functions 
Sample size (for 
item parameter 
estimation) 

200 to 500 (in general) Depends on the IRT model but 
larger samples, i.e., over 500, in 

general are needed. 
Note.  Table from Hambleton & Jones, 1993, p. 258 
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Table 2.2 
 
Old and New Rules of Measurement  
 
No. Old Rule (CTT) New Rule (IRT) 

1. The standard error of measurement 
applies to all scores in a particular 

population. 

The standard error of measurement 
differs across scores, but generalizes 

across populations. 
2. Longer tests are more reliable than 

shorter tests. 
Shorter tests can be more reliable than 

longer tests. 
3. Comparing test scores across multiple 

forms depends on test parallelism or 
adequate equating. 

Comparing scores from multiple forms is 
optimal when test difficulty levels vary 

across persons. 

4. Unbiased assessment of item properties 
depends on representative samples from 

the population. 

Unbiased estimates of item properties 
may be obtained from unrepresentative 

samples. 
5. Meaningful scale scores are obtained by 

comparisons of position in a score 
distribution. 

Meaningful scale scores are obtained by 
comparisons of distances from various 

items. 

6. Interval scale properties are achieved by 
selecting items that yield normal raw 

score distributions. 

Interval scale properties are achieved by 
justifiable measurement models, not score 

distributions. 
Note. Table from Embretson, 1996, p. 342. 
 
Framework for Measuring Leadership 

Although leadership surveys are used across a variety of organizational constructs (e.g., 

business, hospitals, schools), there has been a persistent debate regarding appropriate methods 

for measuring leadership (Scherbaum, Finlinson, Barden, & Tamanini, 2006). In particular, as 

scholars continue to recognize the complexity of different leadership constructs and the lack of 

thorough understanding of leadership measures in terms of psychometric properties, there has 

been increased emphasis on psychometric issues related to leadership measures (Antonakis, 

Avolio, & Sivasubramaniam, 2003; Liden & Maslyn, 1998). Furthermore, several researchers 

have pointed out the lack of attention in to the psychometric properties of instruments used in 

educational leadership research (Podsakoff, MacKenzie, Podsakoff, & Lee, 2003; Schriesheim, 
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Powers, Scandura, Gardiner, & Lankau, 1993). Accordingly, more research attention on the 

psychometric properties of measurement instruments for leadership is justified that reflects 

recent developments in both leadership theory and psychometric methods (Scherbaum et al., 

2006). 

Modern Measurement Theory in Leadership Field 

Over the past four decades, advances in psychometric theory include significant 

developments in the measurement of cognitive and attitudinal (i.e., affective) constructs 

(Scherbaum, Finlinson, Barden, & Tamanini, 2006). In the context of educational leadership, 

scholars have realized not only the importance of measuring leadership practices, but also the 

need to explore the psychometric properties of these instruments using appropriate measurement 

techniques. However, these psychometric evaluations are not common in leadership research 

(Scherbaum et al., 2006). 

Recently, Scherbaum et al. (2006) highlighted the usefulness of modern measurement 

techniques based on item response theory (IRT) to leadership research. Essentially, IRT 

techniques allow researchers to explore the psychometric properties of measurement instruments 

that overcome several limitations associated with more traditional techniques, such as classical 

test theory (CTT). Whereas CTT techniques focus on identifying sources of measurement error 

within total scores (i.e., sum scores), IRT techniques involve the construction of linear scales that 

represent a construct, on which individual persons, items, and other facets can be described and 

compared.   

Rasch Measurement Approach in Leadership Field 

Among IRT approaches to exploring leadership and related issues, methods based on 

Rasch measurement theory (Rasch, 1960) are particularly promising. First, models based on 
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Rasch measurement theory provide a method for empirically investigating the psychometric 

properties of an instrument in terms of strict model requirements (Engelhard, 2013). Specifically, 

Rasch models are based on the requirements for invariant measurement. When the requirements 

for invariant measurement are met, item locations on the construct (i.e., item difficulty) can be 

interpreted independently from person locations (i.e., the “strength” or level of a person’s 

achievement or attitude) and vice versa. Furthermore, evidence of invariance suggests that items 

are ordered consistently across persons, and that persons are ordered consistently across items. 

As a result, the Rasch model allows researchers to discover departures from invariance. These 

departures are important because they allow researchers to identify items that may not be 

interpreted consistently across persons, and to also identify persons who are not measured 

consistently across items. As a result of these desirable properties, Rasch measurement theory 

provides a useful framework for exploring the psychometric properties of measurement 

instruments in the social and behavioral sciences (Engelhard, 2013).  For a didactic introduction 

to Rasch measurement theory, please consult Bond and Fox (2015).  

Parental Involvement 

“Parental involvement is used as an umbrella term to imply parents’ efforts to take an 

active role in their children’s education” (Sad, 2012, p. 135).  Parental involvement has long 

been studied by educational researchers. Epstein (1995) defined parental involvement as families 

taking an active role interacting with communities to create a caring educational environment.  

Epstein (1985, 2004) categorized several common forms of parental involvement, which include 

communicating with school, volunteering in school, helping students learn at home, participating 

in school decision-making process, and collaborating with the school community.  
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Engaging parents in student learning is acknowledged as a significant activity in 

facilitating student success (Gonida & Cortina, 2014; Hara & Burke, 1998; Jeynes, 2007). 

Parental involvement is believed to have a positive effect on student achievement by mitigating 

the impacts from students’ socioeconomic status and family background (Leithwood & Patrician, 

2015). In the most recent two decades, educational researchers have been quantifying the impact 

of parental involvement on academic outcomes (Jeynes, 2007; Mau, 1997; Shanahan & Walberg, 

1985). Hara and Burke (1988) argued that parent participation led to elevated academic 

achievement in K-12 settings. Toren (2013) indicated that there are three major types of parental 

involvement: home-based parental involvement, school-based parental involvement, and parental 

volunteering. Different types of parental involvement collectively promote students’ scholastic 

competence and global self-worth, which in turn improves students’ academic achievement. 

Whereas parental involvement is widely accepted as a major contributor to student 

attainment, it may take effect in many different forms. Parental involvement is also one of the 

important elements in the educational culture of the home, together with other features such as 

parental expectations for students’ work, parental interest in the school’s curriculum, etc., 

Parental engagement forms a home environment that has a direct impact on students’ success in 

schools, parents who actively engage in their children’s learning have a positive impact on 

students’ academic outcomes (Leithwood & Patrician, 2015). Many studies have delved into the 

association between parental involvement and students’ academic achievement. The principal’s 

impact on parental involvement needs to take into account of both the social context and the 

educational context, and principals as school administrators, is a major determinant to facilitate 

effective school-community collaboration and a higher level of parental involvement (Ho, 2009). 

O’Sullivan (2014) investigated parental involvement as a predictor of elementary students’ 
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(Grade 1 to 5) academic performance and found a moderately positive correlation between 

parental involvement and student outcomes; similar results can also be seen in other studies (e.g., 

Sad, 2012; Toren, 2013; Wang et al., 2014). 

Also worth noting is the fact that the ways in which parental involvement can be 

conducive to student success may change over time. For instance, in the elementary school 

setting, parental involvement can be most effective if parents can help their children with 

homework, regularly attend PTA meetings, and so forth. However, as students grow older, they 

have become more self-disciplinary and they are better able to finish class assignments and 

manage their school activities. What students urgently need is decision-making guidance about 

their education and future career, as well as mental health guidance from parents. 

Cross-National Differences in Parental Involvement 

 Parental engagement has been a popular topic in the realm of education for decades and it 

continues to catch attention from educators, policy makers, principals, teachers, and other 

stakeholders (Carter & Wojtkiewicz, 2000; US Department of Education, 2000). Parenting plays 

an important role in students’ education, and culture has a significant say in shaping how parents 

get involved in schooling (Antonucci & Birditt, 2011). The relationship between parents and 

children may differ due to different social cultural norms, in Western countries, the exploration 

of individual identity, parental dependency, and delayed responsibilities for parents are the main 

themes, whereas in Asian countries, children’s responsibilities toward parents start earlier in their 

adulthood (Fingerman, Cheng, Kim, Fung, Han, Lang, Lee, & Wagner, 2014). This section talks 

about how parental involvement is perceived divergently in different nations, especially in the 

four countries chosen for this study. 



31 
	  

Parental involvement in Taiwan.  Taiwan has undergone tremendous educational 

reforms in recent decades in order to face increasing educational demands and challenges. 

Amongst many major educational reforms, the engagement of parents in coping with the new 

educational order has been one of the most important changes even since 2001 (Hung, 2005). In 

Chinese culture, parents barely participated in children’s schooling in the past, and teachers 

assumed the major role in education because they were highly regarded in Chinese culture 

(Hung, 2005). Teachers represented authority and they intentionally excluded parents to become 

engaged in their children’s school in believing that parents might exert negative influences on 

students’ behavior and their independence. Starting 1996, the Education of Ministry of Taiwan 

had launched fundamental education reforms which included efforts to involve parents in 

schools.  

 Gradually, the Taiwan society started to accept parents as educational assistants, 

supports, and advocates in helping students’ general well-being and academic outcomes (Hung, 

2005; She, 2002). She (2002) also identified several main barriers to parental involvement, such 

as parents being too busy with their work, lack of communications with schools. The biggest 

reason for parents in Taiwan to participate in school activities was because they were concerned 

about students’ academic outcomes. The higher the education level of the parents was, they more 

likely they were willing to be engaged in their children’s schooling. Until 2002, parental 

involvement in schooling was still not very popular in Taiwan, however, it has been steadily 

gaining awareness and popularity in Taiwan’s school system (Chen, 2002; Hung, 2005).  

 Another interesting thing to note, as mentioned by Ho, Chen, Tran, and Ko (2010), was 

that gender role also plays an important role in terms of parental involvement. To be more 

specific, the changes in social expectations from a tradition Chinese cultural-dominant family to 
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a modern nuclear family has brought changing roles for mothers and fathers when they 

participate in their children’s schooling. In traditional Chinese culture, women are expected to be 

stay-at-home moms to take care of the children and the whole family, while men are regarded as 

the “family disciplinarians and financial providers”. However, as the evident of rapid economic 

growth and the increasing demand for liberty and gender equality, more and more women have 

become bread providers for their families, which gives rise to increasing involvement of men in 

parental involvement. Though Taiwan has been experiencing a more balanced father-mother 

involvement in school activities, they are still role differences regarding how men and women 

participate in such activities (Chiang, Huang, & Lin, 2005). Put simply, moms are more likely to 

get involved in parent-teacher communications whereas dads like to engage in school policy 

decision-making. 

 Not the least, the Taiwanese government also launched a few initiatives to encourage 

more paternal participation in their children’s education. In the past, the conventional Chinese 

culture discourage parental involvement in a way that only parents from the troubled students are 

participating in school communications. However, as the educational ideologies had gradually 

changed and the Department of Education’s increasing realization of how important the parental 

involvement was, the Ministry of Education launched “Regulations for Parental Involvement in 

Compulsory Education School Affairs” in 2006 to promote parent engagement with schools (Ho 

et al., 2010).   

Parental involvement in Hong Kong SAR.  Like many other East Asian countries, such 

as Japan, South Korea, Taiwan, and the Mainland China, Hong Kong SAR has been 

experiencing similar educational reforms in recent decades that has brought tremendous changes 

in how parents involve in their children’s education. Hong Kong SAR is well aware of the 
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potential academic benefits that parental involvement can bring to students’ literacy development 

(Tam & Chan, 2009). An interesting phenomenon that has been going on in Hong Kong SAR in 

recent years is that there is an evident increase in the divorce rate, which affects parental 

involvement (Cheung & Park, 2016). Cross-national studies had shown that the divorce rate is 

higher among lower-income parents in Western countries, similar patterns were detected in 

several East Asian countries, such as South Korea and Japan (Ono, 2009; Park & Raymo, 2013). 

Even though little research was done to examine how single parenthood would impact parental 

engagement and students’ academic outcomes, similar studies have indicated that compared to 

two-parent families, children from single-parent families suffer from lower income levels, poorer 

housing, disparities in educational resources, less parental involvement (Cheung & Park, 2016). 

 Past literature has indicated that familial financial conditions, family structure, and 

parental engagement have a large say on positively contributing to students’ academic outcomes 

(Chiu & Ho, 2006; McLanahan & Sandefur, 1994). However, Park (2007) had found relatively 

weak connections between single parenthood and students’ poor reading performance in some 

Asian countries. In order to have a clearer view, Cheung and Park (2016) examined the 

differences in students’ academic performance among single-parent families and two-parent 

families utilizing the Programme for International Student Assessment (PISA) Hong Kong 2009 

and 2012 sub-package. They intended to investigate how family structure difference can 

influence the ways in which parents participate in their children’s schooling, which in turn affect 

student achievement. Results indicated that family structure was significantly related to students’ 

academic well-being. Parents from two-parent families were more concerned with how well their 

children had done academically their single-parent families. Furthermore, children from two-
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parent families benefit more in terms of spending more time eating main meals with their 

parents, talking about their school activities, and getting homework help from their parents. 

Homework is one of the most important aspects in traditional Hong Kong culture. 

Chinese parents in Hong Kong SAR highly advocate the utilization of homework as an effective 

learning strategy (Education Department and Committee on Home-School Cooperation, 1994). 

In a cross-cultural study, Chen and Stevenson (1989) found homework to be the most commonly 

seen after-school activities for students from Beijing and Taiwan. Compared to the United States, 

kids in these regions spent longer time on homework and parents perceived homework as 

important, useful, necessary, and a strong indicator of outstanding academic performance (Tam 

& Chan, 2009). Studies had shown that the high level of student achievement amongst Chinese 

students can be mainly attributed to their extra effort devoted to homework (Dandy & 

Nettlebeck, 2002; Stevenson & Lee, 1996).  

Parental involvement in the United States.  Though the United States is a country that 

has been founded for no more than 250 years, it has a long history of emphasizing the 

significance of parental involvement in education. Dating back to the colonial years in America, 

local control of education was granted to the colonies (Pulliam, 1987), that was when parents 

started to participate in their children’s education, parental lay board was formed as an indication 

of early parental engagement (Hiatt-Michael, 1994). At that time, religion, reading, and writing 

were the major components of the school curriculum.  

 During the early years, most of the schools were stratified along social class, especially in 

those plantation states. School obtained financial supports from parents, in return, parents got 

involved in control of school governance, curriculum support, choice of teachers, and religious 

teachings of the school (Hiatt-Michael, 1994). However, the emergence of public education 
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(transmitted to Europe) in America slowly but surely changed the ways in which parents engaged 

in education. During seventeenth century, the government legislated to require all parents 

provide support for their children’s literacy skills because they realized that in order for a 

democratic society to function, American citizens needed to be able to acquire basic skills such 

as reading, writing, and rhetoric.  

 As the public education came into being and continued to develop, parents had become 

increasingly concerned about the separation between parental control and public school system. 

As a result, relevant organizations such as the National Congress of Mothers (NCM) and 

Parent/Teacher Association (PTA) were established and PTA has become very popular and 

served as a connection between home and school (Cremin, 1953). Parents were also actively 

engaged in affecting the change of the public school system, fighting for the equality of 

educational opportunities (Wirt & Kirst, 1975). They fought for the desegregation of education 

in major cities such as Boston, Detroit, and Los Angeles, aiming to provide equal education 

resources for black and white children, thus public education had gradually changed into 

reflecting ethnic diversity. 

 Moreover, the progress of parental involvement in the United States was also supported 

by educational researchers, whose empirical studies suggested parental involvement contributed 

positively to student achievement, legislation had acknowledged parent participation as one of 

the mandatory components in education (Hiatt-Michael, 1994). For example, in 1964, Project 

Head Start, the very first federally funded legislation, was passed to encourage parents to serve 

on school board and participate in classroom activities. Parents became teachers’ assistants in the 

classroom, taking part in school activities, decision-making processes, and they even took parent 

education classes.  
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 Because of the school districts’ intention to create ethnically diverse school environment, 

they started to transfer students from school to school, which had enraged part of the parents, and 

they chose to enroll their children in private school or started home schooling, thus home 

schooling has become another powerful symbol of parental involvement in responding to the 

desegregation movement in the USA history (Fantini, 1987). During mid-1980s, another 

movement, which is called school restructuring, had strengthened the position of parental 

involvement in schooling, where the school district had given more administrative power to 

individual schools to get more parents involved on school board. 

 In general, unlike Asian countries, USA has a relatively long developmental history and 

great emphasis on parental involvement. The American culture highly advocates independence, 

self-expression, personal uniqueness, and self-sufficiency, whereas the Asian society embrace 

interdependence of the family, group solidarity, social hierarchy, and personal humility (Chang, 

2007; Wang & Leichtman, 2000). Asian parents are more focused on controlling their children, 

emphasizing on obedience, reliability, proper behavior, and student achievement, whilst 

American parents pay more attention to their children’s ability to properly develop a “sense of 

self” (Wang & Leichtman, 2000).  

Parental involvement in Canada. The education system in Canada also recognizes the 

importance of parental involvement in facilitating positive student outcomes. The education 

department believes that “students do better when their parents are involved and/or engaged with 

their education (Wong, 2015, p. 3).  Like the United States, Canada has been a hot spot for 

immigration and it was estimated in the near future, the demographic change would have 

significant impact on the education system (Statistics Canada, 2010). With the acknowledgement 

of the importance of parental engagement (Epstein, 1996; Henderson & Mapp, 2002; Jeynes, 
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2007), the Ontario Ministry of Education launched Parent Engagement Policy for Ontario 

Schools (Ontario Ministry of Education, 2010).   

 Based on the data from Statistics Canada (2010), the Canadian population has been 

experiencing an upsurge of immigrants and it was estimated that foreign population would take 

up between 25% to 28% of the total population by 2031. Most of the new immigrants were 

projected to originate from Asian countries, where South Asians and Chinese would be the 

largest minority groups. In coping with the mounting diversity in student population in public 

education, Harvey and Houle (2006) indicated Canada’s need to enable immigrant parents and 

students integrate quickly in the Canadian society and school system to “ensure that our 

educational institutions are free from any form or forms of systemic bias (p. 112). They also 

emphasized the importance of school reaching out and collaborating with the families and 

communities for the prevention of the disconnections and marginalization of minority 

populations in the public education system.  

 Wong (2015) also pointed out that in the Canadian context, while there is a lot research 

that examined parental involvement influenced and differentiated by culture, parents’ financial 

status, and other social factors, most of them were focused on Asian Americans, African 

Americans, Latin Americans and Whites. Little is known about how parents exert influence on 

their children’s education in countries like Sri Lanka and Philippine, where Statistics Canada 

predicted a majority of the new immigrants would be coming from in the future two decades. 

The lack of literature in this area has left a blank space in parental engagement in Canada.  

Compared to Asian cultures, teachers in Canada are more friendly to parents and are 

more motivated to invite parents to participate in their children’s education. In general, 

immigrant parents have more positive experiences with teachers in Canada than when they were 
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in their countries (Wong, 2015). Wong also identified several common barriers between teachers 

and parents, which include, but are not limited to time restraint, believe differences, language 

barriers, lack of proper communication between school and the parents, parents’ lack of 

knowledge and understanding of the current Canadian education system, and culture differences.  

Disciplinary Climate 

Schools are regarded as complex organizations. Previous research has shown a vital 

influence of school climate on student outcomes, such as academic achievement, long-term 

outcomes, and social skills (Raudenbush & Williams, 1995). Amongst various perspectives of 

school climate, disciplinary climate has been demonstrated to have a strong and positive impact 

on student learning (Leithwood et al., 2010). Since students spend most their social life in a 

school setting, it is important to ensure safe school and classroom environments to promote 

student development and their academic outcomes (Doucet, 2008). School disciplinary climate is 

considered as one of the important aspects of school climates (Ning et al., 2015). Disciplinary 

climate not only has a positive impact on student achievement results but also an influence on 

student motivation, which, in turn, enhances their academic achievement (McMahon, Wernsman 

& Rose, 2009; Ma & Williams, 2004). What is discipline? As Short, Short, and Blanton (1994) 

noted, the word “discipline” was originated from the Latin discipulus, which means the intention 

of correcting and training behaviors. Educational researchers define school disciplinary climate 

in various ways. Ma and Williams (2004) suggested that disciplinary climate “is a classroom- or 

school-level phenomenon that is in part shaped by features of schools and communities” (p. 

169). In the early stage of disciplinary climate research, nearly all the related studies treated 

student disciplinary as a classroom level variable (Ma & Williams, 2004). Though research 

conducted at the individual level showcased a reliable correlation between poor academic 
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performance and delinquency (Hunt, 1995), these relationships (especially the relationship 

between student achievement and disciplinary climate) have become increasingly evident at the 

school level (Ma & Williams, 2004).  

Over the last couple of decades, researchers have found that factors outside of the school 

cannot thoroughly explain the indiscipline differences among different schools, thus the focus 

has shifted gradually from student to school (Ma & Walliams, 2004). Thomas (1984) identified 

four significant categories of school disciplinary climate, namely, controlled, conflictual, 

liberation, and autonomous. As a result, how leaders operate their schools (via different types of 

policies) does make a difference on students’ behavior (Safran &Oswald, 2003). Overtime, three 

major theoretical perspectives (social control, school change, and student alienation) have 

merged to measure school discipline rather than solely focus on individual students (Ma & 

Williams, 2004). The social control perspective examines how students perceive school norms 

and values and the extent to which they accommodate those rules and values into their own 

belief. The school change perspective has an emphasis on the relationship between the 

interpersonal and the organizational factors. It acknowledges the differences in academic 

background among schools, and advocates that factors such as student factors, teacher factors, 

and classroom factors can make contributions to the whole-school organizational factors. Last 

but not the least, according to Newmann’s (1981) student alienation perspective, student 

delinquencies often occur when a school fails to meet students’ needs of integration, 

individuality, and communality. Problems such as violence (e.g., theft, physical fights, 

intimidation, or verbal abuse), vandalism, and poor performance (e.g., arriving late at school and 

absenteeism) may occur. 
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Disciplinary climate typically measures participants’ perceptions on school safety, the 

fairness and effectiveness of discipline in school, to what extent school rules are enforced, and 

the frequency of disciplinary incidents occur within the school setting (Dempsey, 2008). 

Regardless of race and financial status, disciplinary climate is believed to influence student 

achievement positively across subject matters (e.g., math, science, reading, and writing) and 

disciplinary climate had the most significant impact in math, science, and reading (Ma & 

Klinger, 2000). 

Students who like to go to school tend to have better academic achievement and expose 

less disciplinary problems such as absenteeism, violence, and dropping out of school (Hallinan, 

2008). Disciplinary climate is considered as one of the most important school characteristics, 

which contributes significantly to reading achievement (Ma & Crocker, 2007). While searching 

for literature regarding how different regions of the world perceive disciplinary climate, very 

little research dealt with school disciplinary issues within one specific region. That being said, 

most of the studies compared educational disciplinary perceptions amongst different areas and 

utilized publicly available international datasets. Also noteworthy is the fact that there are far 

less studies done on how disciplinary climate is perceived differently between Asian cultures and 

North American cultures than on principal leadership and parental involvement. The fact that this 

dissertation design examines disciplinary issues in Asian and North American contexts will shed 

more light on how different education systems deal with school disciplinary problem. There are 

two main purposes for using international package in this type of study: (1) “comparing country 

performances for identifying the countries with the best education systems” and (2) “generating 

insights about effective policy and practice strategies that are associated with higher learning 

outcomes” (Ercikan, Roth, & Asil, 2015, p. 1).  
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Cross-national Differences in Disciplinary Climate 

 More than a decade ago, the Hong Kong government has instituted a school 

decentralization policy, hoping that, by giving authoritative power to all educational 

stakeholders, such as principals, teachers, parents, and community members, school climate 

would be improved in order to facilitate students’ academic performance (Ho, 2005). To see how 

school climatic factors can function as mediating variables between decentralization and 

performance, Ho (2005) conducted a study using data from Programme for International Student 

Assessment (PISA, 2003) package (Hong Kong subset). The operationalization of school climate 

variables was administered to both principals and students asking for their perceptions regarding 

climatic issues (sense of belonging, attitude towards schools, disciplinary climate, student-

teacher relationship, and teacher support. The results indicated that Hong Kong students’ 

perception of disciplinary climate in the school are slightly higher than the PISA average. In 

addition, disciplinary climate and sense of belonging are the strongest attributors to students’ 

math achievement. These results supported with previous studies suggesting that positive effects 

on school effectiveness and student learning may be mediated by improved school disciplinary 

climate, enhanced accountability, and increased flexibility and responsiveness (Brown, 1990; 

Murphy & Beck, 1995).  

 Korean and Japanese students have been reported to show high math scores and have 

been among the top-performing countries in many international data packages, including PISA 

(Stevenson, Lee, & Stigler, 1986; Stigler, Lee, & Stevenson, 1987), whereas American students’ 

performance was relatively lower. The discrepancies in student performance might be explained 

by cultural differences and school disciplinary issues (Shin, Lee, & Kim, 2009). Shin, Lee, and 

Kim (2009) conducted a comparative study, also using the PISA 2003 data, to investigate both 
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student-level and school-level factors that contributed to students’ math achievement amongst 

Korea, Japan, and the United States. A Hierarchical Linear Modeling (HLM) was performed to 

examine the multi-level impacts of student-teacher relationship and school disciplinary climate 

on mathematics achievement. The results suggested that, at the student-level, statistically 

significant differences existed in all the variables among the three selected countries, with 

American students demonstrated the highest levels. As for the school-level results, likewise, all 

the variables within the three countries were statistically different, except that no significant 

difference was perceived for school disciplinary climate between Korea and the United States. 

For the measure of disciplinary climate, Japanese schools had the highest level. The result of the 

school-level analysis indicated that across all the countries, disciplinary climate served as a 

strong predictor of student achievement, and it was able to explain the differences existed in 

math achievement to a large extent. These study results proved that in school where disciplinary 

climate is assertive and strong, students are inclined to demonstrate better academic outcomes 

and have less behavioral issues (Kim, Namgung, & Kang, 2004). Also, this study is consistent 

with previous relevant literature that cultural differences in school did exist between Asian and 

Western countries. To be more specific, in Eastern countries, there exists stronger relationship 

between students and teachers, and students showcase higher levels of respect for teachers 

(Shim, 2008; Sung, 2000).  

 A similar study on disciplinary climate was conducted by Ma and Crocker (2007) in a 

Canadian context, where they examined two of the most important school characteristic 

variables, namely disciplinary climate and sense of belonging. Multilevel analysis was chosen to 

be the statistical technique in this study to match with the multilevel nature of this large-scale 

data (PISA 2003). The study indicated that disciplinary climate had statistically significant 



43 
	  

impact on students’ reading achievement, though the levels of impacts varied across provinces 

participated. Put simply, disciplinary climate had a positive influence on reading across Canada. 

Schools with less discipline issues witnessed higher student performance. One interesting 

phenomenon to notice is that, although disciplinary climate demonstrated significantly positive 

effects on reading achievement in every province, the ability to relate disciplinary climate with 

reading achievement also varied statistically significant across province. Such provincial 

differences can be attributed to the divergences in school disciplinary climate.  Research results 

from the Canada setting were unanimous with other studies (e.g., DeBaryshe, Patterson, & 

Capaldi, 1993). As Ma and Crocker (2007) indicated, although disciplinary climate is mostly a 

school-related matter, more support from provincial policies and legislations is needed in terms 

of school policies in this area so that both principals and teachers are allowed to engage in a 

more positive disciplinary environment. Provinces that are using this type of legislation in order 

to ensure a positive disciplinary climate are more likely to improve the academic outcomes of 

their students. Unfortunately, very little research on disciplinary climate regarding Taiwan 

context can be found. This can be viewed as a literature gap, also an opportunity to fill in the 

blanks.   

Cross-national Differences in Student Achievement 

Reading  

“Performance on PIRLS represents the ‘gold standard’ internationally for reading 

comprehension at the fourth grade” (PIRLS report, 2011, p. 6). Students with higher reading 

performance in PIRLS can read, understand, and interpret more complicated information from 

the reading materials. Hong Kong SAR was among the dour top-performing countries in PIRLS 

2011 (the other three countries were Russian Federation, Finland, and Singapore). Additionally, 
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Northern Ireland, the United States, Denmark Croatia, and Chinese Taipei accomplished 

relatively high average achievement. There were 10 countries improved their reading 

achievement from 2001 to 2011 (Hong Kong SAR and the United States were included), 13 

countries demonstrated raised levels of student reading achievement since 2006 (Chinese Taipei, 

Hong Kong SAR, and the United States were included). As for the average scale scores of 

reading achievement, Hong Kong is at the top (571), followed by the United States (556), 

Chinese Taipei (553), and Canada (548). 

Math  

East Asian countries were dominating to be the top-performing countries in TIMSS 2011 

math achievement (TIMSS report, 2011). The five top-performing countries were Singapore, 

South Korea, Hong Kong SAR, Chinese Taipei, and Japan. Following the five top-performers 

were countries like Northern Ireland, Belgium, and the United States. Between 1995 and 2011, 

twelve countries showed increase in math achievement, Hong Kong SAR and the United States 

were included. Canada had a decrease in terms of students’ math achievement during this period 

of time. Hong Kong SAR has the highest average scale score of 602, followed by Chinese Taipei 

(591), the United States (541) and Canada (533). 

Science  

Likewise, East Asian countries took the lead as top-performing countries. South Korea 

and Singapore occupied the first two positions, followed by Finland, Japan, the Russian 

Federation, and Chinese Taipei. Apart from those top performers, the United States was the next 

highest performing country, followed by the Czech Republic, Hong Kong SAR, Hungary, 

Sweden, the Slovak Republic, Austria, and the Netherlands. Canada had similar performance to 

those countries. As for the actual average scale scores amongst the four selected countries, 
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Chinese Taipei’s score averaged at 564, followed by Canada (546), Hong Kong SAR (535), and 

the United States (525).  

Effects of the Selected Variables on Student Learning  

As indicated by Leithwood and his colleagues (2004), classroom instruction has the 

largest influence on student achievement, school leadership occupies the second position. The 

principal is important to the success of a school (Gurr et al., 2005), and a successful school is 

oftentimes the basis for positive student outcomes. The impact of school leadership on student 

outcomes is oftentimes indirect and likely mediated by other factors such as parental 

involvement and disciplinary climate.  

Epstein (1985) examined how embracing school leadership and parental participation can 

create a positive learning environment for students. Three hundred elementary school students 

were involved in the study. The results demonstrated that students from schools where principals 

encouraged parental involvement had better academic achievement than those who were from 

schools where principals did not encourage parental involvement. Mau (1997) suggested that 

parental involvement has a direct and positive relationship with student outcomes, and is one of 

the core factors that contribute to the success of a school. In a longitudinal study, the study 

investigated a large sample of 10th graders including Asian and White students, and concluded 

that parental involvement “is empirically linked to students’ academic performance” (p. 274). 

Ma and Williams (2004) conducted a study on how the characteristics of school 

disciplinary climate can affect 8th graders’ achievement in math, science, reading, and history.  

The study utilized data from the National Educational Longitudinal Study (NELS), where 24,599 

8th grade students from 1,052 public schools and private schools from the United States were 

included. Information about student characteristics, school disciplinary climate, and academic 
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achievement were obtained. The researchers employed a hierarchical linear model to determine 

the effects of disciplinary climate on student achievement. The results suggested that disciplinary 

climate has a very strong relationship to academic achievement. Empirical studies on how school 

leadership exerts indirect impact on student learning through parental involvement and 

disciplinary climate across region can hardly be found.  

Rationale and Hypotheses 

This study investigated how school leadership practices are able to impact student 

achievement via parental involvement and disciplinary climate, and how the influences may 

differ across different regions (Hong Kong SAR, Chinese Taipei, the United States, and Canada). 

Research in different contexts has found leadership practices to be positively and indirectly 

related to students’ academic outcomes (Heck & Hallinger, 2010; Leithwood et al., 2004, 2010). 

Leithwood, Patterns, and Jantzi (2010) synthesized how selected variables influence student 

learning and thus identified four major paths, namely, the rational path (e.g., disciplinary 

climate), the emotions path (e.g., trust), the organizational path (e.g., time), and the family path 

(e.g., parental involvement). Variables within the rational path are about curriculum design, 

teaching and learning.  Many school-level variables (e.g., disciplinary climate and academic 

press) have been reported to have large and positive effects on student learning (Leithwood et al., 

2010). Hattie’s (2009) book identified 31 variables out of 138 to have positive and larger impacts 

on student learning than the negative effect of SES in terms of the absolute value of the effect 

sizes (Goddard, Hoy, & Woolfolk Hoy, 2000).  

Some studies claim that improving student achievement is mostly about improving 

“instruction” (Nelson & Sassi, 2005; Stein & Nelson, 2003), which ignored all the other 

powerful variables on the rest of the paths. Epstein (1985) suggested that students benefits from 
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parental involvement in both home and school environment. In Leithwood and Jantzi’s (2006) 

review, parental engagement is nurtured when parents realize the importance of such 

involvement to their children’s development. In Hattie’s (2009) book, seven variables residing in 

the family path have various yet positive influence on student outcomes, among which parental 

involvement had a considerably large effect size (d = 0.51). Hence, my first three hypotheses 

concerned the relationships amongst school leadership, disciplinary climate, and parental 

involvement, and how leadership practices exert indirect influence on student achievement 

through impacting disciplinary climate and parental involvement. 

RQ1: What are the relationships among principals’ perceptions of school leadership, 

principals’ perceptions of disciplinary climate, and principals’ perceptions of parental 

involvement and students’ self-perception of their reading abilities, respectively? 

Hypothesis 1: There is a positive relationship among principals’ perceptions of parental 

involvement, principals’ perceptions of disciplinary climate, and principals’ perceptions of 

leadership practices and students’ self-perception of their reading abilities, respectively.  

RQ2: What are the relationship among principals’ perceptions of school leadership, 

principals’ perceptions of disciplinary climate, and principals’ perceptions of parental 

involvement and students’ reading, math, and science achievement, respectively? 

Hypothesis 2: There is a positive relationship among principals’ perceptions of parental 

involvement, principals’ perceptions of disciplinary climate, and principals’ perceptions of 

leadership practices and students’ reading, math, and science achievement, respectively.  

RQ3: How will school leadership practices’ impact on students’ perception of their 

reading and students’ reading, math, and science achievement indirectly through disciplinary 

climate and parental involvement? 
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Hypothesis 3: School leadership practices have a positive impact on both students’ 

perception of reading ability and students’ reading, math, and science achievement indirectly 

through disciplinary climate and parental involvement. 

Black and William (1998) argued that when students who are given more chances to 

assess their learning skills, they are more likely to take responsibility on their academic 

outcomes, thus providing students with the opportunity to evaluate their own academic skills is 

more than necessary in education. Johansson (2013) explored the credibility of students’ self-

assessment of their reading achievement with Structural Equation Modeling (SEM). Data were 

obtained from 5,271 third grade Swedish students in PIRLS (Progress in International Reading 

Literacy Study) 2001 package, and he concluded that “despite their young age, their-graders’ 

self-assessment of their reading literacy skills can be considered as fairly reliable indicators of 

those skills” (p. 1). This leads to my fourth research question and hypothesis concerning the 

relationship between students’ self-perception of their reading abilities and their actual reading 

achievement. 

RQ4: What is the relationship between students’ self-perception of their reading abilities 

and their actual reading, math, and science achievement? 

Hypothesis 4: There exists a positive relationship between students’ self-perception of 

their reading abilities and their actual reading, math, and science achievement.  

Leadership styles are different when it comes to the international settings. Leadership 

practices are perceived differently in North American and Asian countries, and this may have to 

do with the different cultural and ethnic backgrounds (Dorfman, Hibino, Lee, Tate, & Bautista, 

1997). Effective administration must require leadership practices that reflect unique cultural 

characteristics such as language, ideologies, social organization, religion, and so forth (Hofstede, 
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1993). Despite its universal tendencies, the distinctive feature of leadership also leads to its 

cultural universal position (Bass & Avolio, 1993; Dorfman & Ronen, 1991; Fahr, Podsakoff, & 

Cheng, 1987).  

Dorfman, Hibino, Lee, Tate, and Bautista (1997) examined leadership difference in five 

countries, namely, Japan, South Korea, Taiwan, Mexico, and the United States from Asia and 

North America. Leadership in Japan and South Korea are largely influenced by Confucianism 

(adapted from China), they highly advocate the respect and obedience to leaders and group 

harmony. Centralization, control, and strong directiveness are pervasive in organizations 

(Dorfman & Howell, 1994; Hofstede, 1991). The managerial philosophy in Taiwan prosperously 

reflects collectivism and paternalism (Dorfman & Howell, 1988), whereas leadership in the 

United States appreciates individualism, low power distance, and medium masculinity (Hofstede, 

1980). Mexico is somewhere in between Asian countries and North American countries; like 

Asia, collectivism, paternalism, and relationships dominate Mexican culture, yet people in 

Mexico advocate masculinity like the United States does (Dorfman & Howell, 1988; Hofstede, 

1991). Additionally, as mentioned in Chapter I, gender gaps in terms of student achievement 

were perceived in previous literature and many reports from large scale datasets (e.g., TIMSS, 

PIRLS, PISA, etc.). Based off the rationale above, I investigated the leadership differences 

between North America and Asia and proposed the following research questions and hypotheses. 

RQ 5: Do principals perceive leadership practices differently across Hong Kong SAR, 

Chinese Taipei, Canada, and the United States? 

Hypothesis 5: There are statistically significant differences in the principals’ perception 

on leadership practices across Hong Kong SAR, Chinese Taipei, Canada, and the United States. 
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RQ 6: Do the indirect influences of school leadership on students’ reading, math, and 

science achievement and students’ perception on reading differ across gender and region? 

Hypothesis 6: School leadership practices’ indirect impact on students’ perception on 

reading and students’ reading, math, and science achievement vary across gender and region.	  	  

 Rasch measurement models can be applied to both dichotomous models and polytomous 

models. The polytomous Rasch model is applicable to Likert scales and rating scales, and is 

widely accepted in the field of educational assessment for its higher integer scores. This model 

was first introduced by Andrich (1978) in his article A rating formulation for ordered response 

categories. This model is also known as the Rating Scale Model when all the items have the 

same number of threshold and the difference between the threshold locations and the mean of the 

thresholds is identical across items.  

As for the Rasch analysis, demographic variables, such as country was included in the 

Rasch Differential Item Functioning (DIF) analysis to see whether or not responses from 

participants in different subgroups (Hong Kong SAR, Chinese Taipei, Canada, and the United 

States) show different patterns. Based on the above research interest, the research question and 

hypothesis for the Rasch analysis are listed as follows. 

RQ 7: Do meaningful patterns of differential difficulty emerge for respondents in 

different countries when completing leadership practices, parental involvement, disciplinary 

climate, and students’ perceptions on their reading abilities across Hong Kong SAR, Chinese 

Taipei, Canada, and the United States? 

Hypothesis 7: Meaningful differences in item difficulty ordering would emerge for 

individual respondents when completing leadership practices, parental involvement, disciplinary 
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climate, and students’ perceptions on their reading abilities across Hong Kong SAR, Chinese 

Taipei, Canada, and the United States. 

Summary 

This chapter provides more fundamental theoretical ground and rationale for the research 

questions and hypotheses. Research questions were established based on the previous literature. 

This study aims to find out how school leadership impacts students’ academic outcomes 

indirectly through other school-related aspects (disciplinary climate and parental involvement) 

and how school leadership’s indirect impact on student learning vary across region. Furthermore, 

literature has suggested the achievement gaps between different regions, thus this study is 

interested in finding out whether the leadership perceptions in the selected countries express any 

significant difference, and whether there are any differences in terms of the response patterns in 

participants (principals and students) in those regions. 
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CHAPTER III: 

METHODOLOGY AND METHOD 

Overview 

The dissertation research followed a quantitative approach to answer all the research 

questions. The data analysis process could be divided into three phases. The correlational study 

showed the relationships among each variable. Furthermore, the Structural Equation Modeling 

revealed to what extent leadership practices can exert indirect impact on student learning via 

influencing parental involvement and disciplinary climate. Rasch Rating Scale Model provides 

detailed information regarding the differences in participants’ (principals and students) response 

patterns from the four selected regions (Hong Kong SAR, Chinese Taipei, Canada, and the 

United States). The unit of analysis was school. The independent variable was school leadership. 

Disciplinary climate and parental involvement served as mediating variables in this research 

design. The moderator was the country, and the two dependent variables in this study were 

students’ reading achievement and their perceptions of their reading ability.  SEM-CFA was 

performed to validate the factor structure of the observed variables. 

Source of Data 

This dissertation study used data that were already collected by IEA, an international 

cooperative of national research institutions, government research agencies, scholars and 

analysts. IEA is a non-profit organization which aims to collect data from more than 60 countries 

and over 100 education systems worldwide. IEA collects data on students’ mastery of subjects 
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such as reading, science, and mathematics. Their goal is to help educational stakeholders grasp a 

better understanding of the how policies and practices foster educational progress.  

 IEA has several international datasets (e.g., PIRLS—Progress in International Reading 

Literacy Study and TIMSS—Trends in International Mathematics and Science Study) available 

on their website for free download. Reading, math, and science are all considered as major 

subjects; massive research has been done and proved that many educational related variables 

such as principal leadership and parental involvement are the major contributors of students’ 

achievement in major subject areas. Contradictory results were found in empirical studies 

regarding whether disciplinary climate has positive impact on students’ reading, math, and 

science achievement. The reason I chose these subject matters as the measures of students’ 

achievement was because I wanted to see if my analytic results were consistent with the previous 

literature on how principal leadership and parental involvement influenced students’ reading, 

math, and science achievement and also gain more insight on how exactly disciplinary climate 

shapes students’ academic outcomes on major subject matters.  The sample data used in this 

study was derived from a subset of PIRLS and TIMSS 2011 combined data package. Since it is a 

publicly available data, any personal information about the respondents were coded to protect 

their confidentiality. To obtain the subset data from this large-scale dataset, a free software called 

IEA IDB Analyzer (4.0.12) was used to trim and downsize the data to fit the design. 

 Specifically, the data that was used in this study was derived from a subset of the 

Progress in International Reading Literacy Study (PIRLS) and Trends in International 

Mathematics and Science Study (TIMSS) 2011 combined data package. PIRLS and TIMSS 

provides international comparative data about fourth grade students’ reading achievement. Data 

are collected every five years (as for now, PIRLS has four data packages that were collected in 
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2001, 2006, 2011, and 2016, respectively; TIMSS has data packages that were collected in 1995, 

1999, 2003, 2007, 2011, and 2015). The PIRLS and TIMSS crew collected a plethora of data 

including background information to offer comparative aspects on reading achievement trends 

across divergent educational systems, school organizational approaches, and instructional 

practices worldwide. 

The PIRLS and TIMSS 2011 combined data package has ample data on the variables 

involved in this study. In addition, data from different countries and regions on those variables 

make it possible to get a panoramic view. Forty-five countries/regions and nine benchmarking 

areas around the globe participated in this project, schools of varying demographics and 

locations were randomly chosen to ensure the sample accuracy. The package includes student 

questionnaire, school questionnaire, teacher questionnaire, parent questionnaire, curriculum 

questionnaire, and student reading achievement data on reading. PIRLS and TIMSS 2011 dataset 

included 334,446 students, 281,078 parents, 15,517 teachers, and 11,449 school principals. The 

data has provided rich information and details. All the detailed information/raw data is available 

in 420 SPSS data files and researchers interested in using this package to conduct research can 

conveniently merge and generate subsets via a software called IEA IDB Analyzer (Version 

4.0.12).  

Among those countries, Hong Kong SAR, Chinese Taipei, Canada, and the United States 

were selected as the constitution of the subset for this study. As aforementioned, reading 

achievement gaps exist between and within regions. The existing achievement gaps can be 

partially explained by many variables, such as the differences from how school leaders perceive 

and practice school administration rules, how different parents are engaged in their children’s 

schooling, and how various kinds of school disciplinary climate would shape divergent learning 
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environments which would in turn result in different student outcomes.  This study investigated 

the achievement trends between Asia and North America.  Since China mainland did not 

participate in the data collection, Hong Kong SAR and Chinese Taipei were selected to represent 

Asia because their cultures were deeply rooted in traditional Chinese culture and are also very 

representative for many Asian counties.  On the other hand, Canada and the United States were 

chosen to represent North America since they are the two major countries in North America and 

thus also be representative enough to demonstrate the real situation in this continent.  

As mentioned before, the dissertation research followed a pure quantitative and 

progressive route utilizing a large scale dataset that is available for download. The data analysis 

was divided into three phases, which includes bivariate correlational analysis amongst selected 

variables; the Rasch Rating Scale Model (differential item functioning) analyses on leadership 

practices, parental involvement, disciplinary climate, students’ perception on reading; and 

student reading achievement subscales, and structural equation modeling that decides the extent 

to which leadership can exert indirect influence on student achievement through impacting 

disciplinary climate and parental involvement. 

Description of Data 

The sub-dataset for this study was derived from PIRLS and TIMSS 2011 combined SPSS 

data package by using IEA IDB Analyzer (Version 4.0. 12). The analyzer enables the selection 

of countries, questionnaires, and the variables for which the researcher wants to include in the 

sub-dataset, and then a SPSS syntax file was generated and saved in an indicated location on a 

computer. The researcher was able to run the syntax file to get the sub-dataset in SPSS data 

format. The school was the unit of analysis. Raw data was student-level; items were aggregated 

to school-level scores. In the SEM analyses, country and gender were used as moderators. 
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Leadership practices, parental involvement, and disciplinary climate were the independent 

variables, whereas students’ reading achievement and their perception on reading served as 

dependent variables.   

Quality of PIRLS and TIMSS Assessments 

The quality of PIRLS and TIMSS assessments is fundamentally dependent on the quality 

of data being collected amongst all participating countries and regions. To ensure the reliability 

and validity of this internationally comparable data, PIRLS team has developed a series of 

standardized operations that all the participants need to strictly follow (Johansone, 2011). Each 

participating country was assigned a National Research Coordinator who was responsible for the 

implementation of these procedures during the data collection. During the initial phase of data 

collection, all the coordinators were required to take part in the PIRLS and TIMSS 2011 

framework and assessment development training and collaborated with Statistics Canada and the 

IEA IDB Analyzer to establish a scheme of PIRLS and TIMSS sampling design within the 

countries and the benchmarking cities. After the training session, all countries were required to 

conduct a full-scale test of all the draft achievement items and context questionnaires prior to the 

formal data collection. To make sure these processes went on smoothly, the TIMSS and PIRLS 

International Study Center provided step-by-step guidelines for all operational activities. 

Custom-built software was also provided, which made possible for sampling and tracking classes 

and students, administering school and teacher questionnaires, documenting scoring reliability, 

and creating and checking data files (see TIMSS and PIRLS 2011 Survey Operations Procedures 

Software).  

 One of the most important goals of the PIRLS and TIMSS assessment was to make sure 

the data collected were international comparable and were appropriately adapted for the national 
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context. Students completed two blocks of questions from the PIRLS & TIMSS achievement 

booklets (see the PIRLS and TIMSS 2011 Assessment Framework for more details). From the 

practical perspective, the booklets were translated into different languages and Adobeâ 

InDesignâ was used by countries to connect the translated and adapted assessment blocks to the 

corresponding booklets, which greatly reduce the possibility of human error. The assessment 

blocks and the background questionnaires were evaluated utilizing field test to ensure the 

validity and the reliability of all the scales.  

 The PIRLS and TIMSS assessments are largely consisted of constructed-response items, 

and the validity and reliability of scoring is paramount to the evaluation results. To guarantee 

reliable scoring, the TIMSS and PIRLS International Study Center provided detailed guidelines 

and several training sessions for all the National Research Coordinators or the country 

representatives in an international setting. Following the international scoring training was the 

trainings for the scoring staff in all national center, aiming to teach them how to apply the 

scoring guides for the constructed-response items. Furthermore, during the actual scoring 

process, scoring reliability was documented to achieve high quality PIRLS and TIMSS data and 

make sure that scorers are thoroughly trained to score in a consistent way. This particular 

procedure provide documentation on scoring reliability within each country (within-country 

reliability scoring), across nations (cross-country reliability scoring), and over time (trend 

reliability scoring).  

 For the within country scoring, two independent scorers were asked to score a random 

sample of 200 responses of each constructed-response item, and the scoring agreement was 

administered to see if the scorers independently scored the items and make sure they did not have 

any knowledge of the scores assigned by the other scorer. The purpose of the trend reliability 
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scoring was to monitor the reliability of the scoring from one data collection cycle to the other 

(e.g., from PIRLS 2006 to 2011). The scorers who participated in this process were asked to 

score student responses of current assessment and also responses collected from the previous 

cycle. Last but not the least, the cross-country reliability scoring provided information on how 

consistent the scoring mechanism was administered from on country to another. It was conducted 

using the Cross-Country Reliability Scoring System (CCRS) by the IEA DPC. Twenty-six 

constructed-response items were included in this scoring process. To be more specific, 200 

student responses for each item were provided to the scorers of participating countries and 

benchmarking cities, and the student responses were distributed evenly among the scorers in 

each country. The cross-country reliability scoring was completed immediately after the data 

collection cycle was done.  

 In terms of creating the PIRLS and TIMSS 2011 data files, advanced software packages 

such as WinW3S and WinDEM (Windows Data Entry Manager) were used for entering 

sampling and assessment administration. These software procedures work efficiently with 

international codebooks which describe all variables and their characters in a detailed fashion, 

thus ensuring that the data files meet the standards for data entry. The National Research 

Coordinators were also responsible for the quality control of the data, so they are required to 

perform periodic reliability checks during the data entry process. The data verification checks 

were completed with the help of WinDEM software where the data-entry staff was asked to 

double enter at least 5% of the entire instruments to guarantee the reliability of the data entry 

process. For the actual reliability of the chosen variables in this study, Cronbach’s Alpha will be 

calculated in Chapter IV.  
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Measures 

Leadership Practices  

Leadership practices were measured by a subset called leadership practices from the 

School Questionnaire in PIRLS and TIMSS 2011 combined dataset. This subscale measures the 

four domains of core leadership practices (setting directions, developing people, redesigning the 

organization, and managing the teaching programme). For instance, item 1 to 4 measure setting 

directions dimension, item 10 measures developing people, item 5 measures redesigning the 

organizations, and item 12 measures managing the teaching programme. The leadership 

practices questionnaire is a 13-item, 3-point Likert type scale with a response set ranging from (1 

= no time, 2 = some time, 3 = a lot of time) that measures how much time principals had spent on 

certain leadership practices. The survey was completed by principals. The overarching question 

is, “During the past year, approximately how much have you spent on the following school 

leadership practices in your role as a school principal?” After the question is asked, thirteen 

statements are presented. Items from the scale include 

1.   Promoting the school’s educational vision or goals; 
2.   Developing the school’s curricular and educational goals; 
3.   Monitoring teachers’ implementation of the school’s educational goals in their 

teaching; 
4.   Monitoring students’ learning progress to ensure that the school’s educational 

goals are reached; 
5.   Keeping an orderly atmosphere in the school; 
6.   Ensuring that there are clear rules for student behavior; 
7.   Addressing disruptive student behavior; 
8.   Creating a climate of trust among teachers; 
9.   Initiating a discussion to help teachers who have problems in the classroom; 
10.   Advising teachers who have questions or problems with their teaching; 
11.   Visiting other schools attending educational conferences for new ideas; 
12.   Initiating educational projects or improvements; and 
13.   Participating in professional development activities specifically for school 

principals. 
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Disciplinary Climate  

Disciplinary climate subscale is also derived from the School Questionnaire in PIRLS 

and TIMSS 2011 combined package. This subscale is a 10-item, 4-point Likert type scale, 

principals were asked to identify “To what degree is each of the following a problem among 

<fourth-grade> students in your school?” Principals need to choose from 1 = not a problem, 2 = 

minor problem, 3 = moderate problem to 4 = serious problem to indicate how serious each of the 

10 problems are in their schools. Statements include 

1.   If students arrive late at school; 
2.   Absenteeism; 
3.   Classroom disturbance; 
4.   Cheating; 
5.   Profanity; 
6.   Vandalism; 
7.   Theft;  
8.   Intimidation or verbal abuse among students; 
9.   Physical fights among students; and 
10.   Intimidation or verbal abuse of teachers or staff. 
	  

Parental Involvement  

The Parental Involvement subset is also from the School Questionnaire; it is a 13-item, 4-

point Likert type scale. This scale measures a principal’s notions on how frequent the schools 

involved parents in their children’s schooling. The survey can be divided into three sets of 

overarching questions followed with several statements. Principals are asked to select to what 

extent parents accomplish certain activities. Choices are provided from 1 = never to 4 = more 

than 3 times a year.  Items include 

1.   Inform parents about their child’s learning progress; 
2.   Inform parents about the behavior and well-being of their child at school; 
3.   Discuss parents’ concerns or wishes about their child’s learning; 
4.   Support individual parents in helping their child with schoolwork; 
5.   Parents volunteer for school projects, programs, and trips; 
6.   Parents serve on school committees; 
7.   Inform parents about the overall academic achievement of the school; 
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8.   Inform parents about school accomplishment; 
9.   Inform parents about the educational goals and pedagogical principles of the 

school; 
10.   Inform parents about the rules of the school; 
11.   Discuss parents’ concerns or wishes about the school’s organization; 
12.   Provide parents with additional learning materials for their child to use at home; 

and 
13.   Organize workshops or seminars for parents on learning or pedagogical issues. 

 
Students’ Perceptions on Reading 

The data that measures student’s reading perceptions is from a subset of the Student 

Questionnaire in PIRLS and TIMSS 2011 combined data. Both the first set and the second set of 

questions are 4-point Likert type questions, ranging from 1 = agree a lot to 4 = disagree a lot. 

The first set of questions asks students about their opinions and reading habits. Sample items 

include (a) I read only if I have to, and (e) I would like to have more time for reading. The other 

set of questions ask students about how well they read. Sample items include (b) Reading is easy 

for me; and (f) My teacher tells me I am a good reader. 

Reading Achievement  

Reading achievement was measured with the assessment developed by PIRLS team. The 

reading data is imbedded in the IEA IDB Analyzer. The reading assessment focuses on two main 

purposes of reading literacy: reading for literacy experience and reading to acquire and use 

information. There are a total of 8 passages (four passages are for each purpose of reading) in the 

reading repertoire, but each student was only given two passages (one passage in reading for 

literacy experience and one passage in reading to acquire and use information) and 

corresponding items in an 80-minute test. Passages and questions were assigned to students 

according to a matrix sampling plan. The eight passages were distributed across 10 booklets (two 

passages in each booklet) to ensure passages were paired in as many different ways as possible. 
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The test also contains students’ demographic information (students’ age), conditioning variable, 

and some benchmark variables. Sample reading test items are included in Appendix A. 

Math Achievement  

The content and items for measuring math achievement were developed by the TIMSS 

team. Like the reading achievement data, the math achievement data is also imbedded in the IEA 

IDB Analyzer. There are two fundamental domains in TIMSS math assessment: the content and 

the cognitive domain. The content domain for the fourth graders emphasizes more on numbers, 

whereas the version for the eighth graders focuses more on reading and displaying the data. The 

cognitive domains are the same for both grades. Fourth-grade content domain can be further 

divided into three smaller dimensions: number (50%), geometric shapes, and measures (35%), 

and data display (15%). The number content domain tests students’ understanding of place value, 

ways of representing numbers and the relationship between numbers. Moreover, the second 

content domain (geometric shapes and measures) assesses students’ ability to analyze and 

identify the properties (e.g., lengths of sizes, sizes of angles, areas, and volumes) of geometrical 

figures. Finally, the data display content domain is an evaluation of students’ achievement in 

reading, organizing, and interpreting the data to help answer the questions. As aforementioned, 

the cognitive domains are the same in both grades included in TIMSS dataset, which consist of 

knowing (40% for 4th grade, 35% for 8th grade), applying (40% for both 4th grade and 8th grade), 

and reasoning (20% for 4th grade and 25% for 8th grade). The knowing domain covers the facts, 

concepts, and procedures that students are supposed to know. For the second cognitive domain, 

students are evaluated in terms of the knowledge application and conceptual understanding to 

solve problems and answer questions. The hardest is the last cognitive domain, which has a foci 
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on testing students skills to encompass unfamiliar situations, complex context, and multi-step 

problems. Sample items for math assessment are presented in Appendix A. 

Science Achievement  

The science assessment for TIMSS 2011 also consists of a content dimension and a 

cognitive dimension. The first dimension specifies to assess students’ understanding of the 

subject matters within science, whereas the cognitive dimension assesses students’ skills, 

abilities, and behavior of handling science knowledge. In terms of the content domain, for fourth 

graders, there are three dimensions, namely, life science (45%), physical science (35%), and 

earth science (20%). Life science deals with understandings of the characteristics of life process 

of living things, interactions with the environment, human health, and so forth. When it comes to 

physical science, concepts such as matter and energy within chemistry and physics are covered. 

Students need to be able to demonstrate the ability to classify the properties of matter, understand 

the relationship between forces and motion, and identify sources and effects of energy. The last 

dimension in the content domain, earth science, tackles with the study of Earth and its place in 

the solar system. This dimension tests students’ perceptions on Earth’s structure, cycles, history, 

and its position in the solar system. The layout of the cognitive domain in science assessment is 

very similar to math assessment, which includes knowing (40%), applying (40%), and reasoning 

(20%) for 4th graders. Knowing refers to the students’ knowledge of science facts, information, 

concepts, and tools. The applying dimension deals with students’ ability to make comparisons 

and contrasts of scientific information and the ability to apply what they have learned to solve 

corresponding problems. The major reason for testing students’ reasoning ability is to prepare 

their knowledge base and skills to solve problems from new situations. For more details about 

the sample items of TIMSS science assessment, please see Appendix A.  
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Data Analysis 

Data analyses for this dissertation consisted of three phases. The first phase was the basic 

statistical analysis reporting descriptive statistics, and correlations among all the selected 

variables. The second phase applied Structural Equation Modeling among five constructs to 

explore the indirect impact of leadership practices on student learning through the mediators 

(parental involvement and disciplinary climate). During the last phase, the Rasch Rating Scale 

modeling and differential item functioning analyses were performed to examine if the individual 

respondents demonstrate any meaningful differences concerning the difficulty ordering of 

individual items from the four subscales (leadership practices, parental involvement, disciplinary 

climate, and students’ perceptions on reading) across the countries included in the analysis. A 

table of all the research questions and their analytic strategies is provided. 

Table 3.1 

Summary of Research Questions and Analytic Strategies 

 IV DV Mediator Moderator Analysis 
Strategies 

RQ1 N/A N/A N/A N/A Correlation 

RQ2 N/A N/A N/A N/A Correlation 
RQ3 School 

leadership 
Reading 

Perception and 
Student 

Achievement 

Parental 
Involvement and 

Disciplinary Climate 

Country SEM 

RQ4 N/A N/A N/A N/A Correlation 
RQ5 N/A N/A N/A N/A ANOVA 

RQ6 School 
leadership 

Reading 
Perception and 

Student 
Achievement 

Parental 
Involvement and 

Disciplinary Climate 

Country 
and 
Gender 

SEM 

RQ7 N/A N/A N/A N/A Rasch 
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During the first phase, descriptive and bivariate correlation analysis was utilized to 

determine the relationships amongst the five constructs, namely, leadership practices, 

disciplinary climate, parental involvement, students’ perception on reading, and students’ 

reading achievement. Also, a one-way ANOVA was performed on leadership practices to see is 

there were any statistically-significant mean differences on that matter across countries.  

During the second phase, a Structural Equation Modeling analysis was conducted. Four 

exploratory analyses were performed on leadership practices, parental involvement, disciplinary 

climate, and students’ reading perceptions to determine the construct validity to verify 

the factor structure of the observed variables. Individual student achievement scores were 

aggregated to school level because the unit of analysis was school. Intra-class correlations (ICCs) 

were calculated to justify the aggregation.  A confirmatory factor analysis was performed on the 

four aforementioned constructs. During the last step, a structural equation model (Mixed 

Variable and Mixture Model), using LISREL 8.8, was conducted to test the indirect impact of the 

leadership practices on disciplinary climate and parental involvement and how the mediators 

(disciplinary climate and parental involvement) will in turn give rise to the two dependent 

variables, namely student achievement (a latent variable measured by students’ reading, math, 

and science achievement) and students’ reading perception. Also, the moderating effect of the 

country was considered in this model. The c2 model fit statistics, the root-mean-square-error of 

approximation (RMSEA), the Tucker-Lewis index (TLI), the goodness-of-fit index (GFI), and 

the power of the model (using G*Power 3.1) will be reported to evaluate the model fit. Figure 

3.1 shows the details of the hypothesized model. 
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Figure 3.1. Theoretical model—student achievement and reading perceptions: mixed variable 
and mixture model (school level analysis) 
 
 

 
Figure 3.2. Theoretical model—student achievement and reading perceptions: mixed variable 
and mixture model with gender added (student level analysis) 
Note.  LA = Leadership Practices, PI = Parental Involvement, DC = Disciplinary Climate, Ach = Student 
Achievement, RP = Reading Perceptions 
 

During the third phase, the data analysis was performed based on Rasch measurement 

theory. Specifically, a Rating Scale formulation of the Many-Facet Rasch model (Andrich, 1978; 

Linacre, 1989) was utilized. This model extends the original Rasch model to include additional 

facets related to explanatory variables such as demographic characteristics. When these 

additional facets are included in the model, it is possible to consider differences in item ordering 

across subgroups of respondents using interaction analyses. 
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 In this study, I used a model with three facets: individual respondents, items, and 

countries. The basic structure of the model was as follows: 

,       (1)	  

where θn is the logit-scale location for Principal n; δi is the logit-scale location for item i;  γj is the 

logit-scale location for country j; and τ is the location on the logit-scale where rating scale 

categories k and k-1 are equally probable across principals, items, and countries. 

 When Equation 1 is applied to the Leadership Practices Scale, principal locations on the 

logit scale (θ) reflect each principals’ overall level of reported participation in leadership 

practices. Principals with high logit-scale locations reported high overall levels of engagement in 

leadership practices, and principals with low logit-scale locations reported low overall levels of 

engagement in leadership practices. For items, logit-scale locations (δ) reflect respondents’ 

judgements of the difficulty of individual leadership practices, parental involvement, disciplinary 

climate, and reading perceptions. Items with low logit-scale locations suggest that a leadership 

activity is perceived as easy to undertake, and items with high logit-scale locations suggest that a 

leadership activitiy is perceived as difficult. For countries, logit-scale locations (γ) reflect the 

overall level of perceived leadership among principals within each country. Countries with high 

logit-scale locations reflect high overall levels of engagement in leadership practices, and 

countries with low logit-scale locations reported low overall levels of engagement in leadership 

practices. The last term in the equation (τ) is not a facet. Rather, this parameter reflects the 

difficulty associated with a response in a particular category, rather than the category just below 

it. 
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Interaction Analysis 

 After estimates for principals, items, and countries are obtained, it was possible to 

conduct interaction analyses between pairs of facets in order to explore the degree to which the 

relative ordering of the elements within one facet is invariant across those of another facet. In 

this study, interaction analyses are used to explore the degree to which the relative ordering of 

leadership practices, parental involvement, disciplinary climate, and reading perceptions are 

invariant across countries. Specifically, an interaction term is added to the model that represents 

the combined effect of items (δ) and countries (γ) as follows: 

,      (2)	  

where all of the terms are defined as above, and (δiγj) represents the interaction between items 

and countries. 

 When interactions are added to a Many-Facet Rasch model, the results were evaluated 

using two indices: (1) an overall omnibus test for the interaction; (2) individual pairwise 

interaction terms. The omnibus test provided an overall answer to the question: Is the relative 

ordering of the survey items invariant across countries? The pariwise interaction terms provide 

more details about the interaction at the level of individual items and countries. These terms 

address the following question: For which countries are items more-difficult or easier than 

expected? 

 In Chapter IV, results from the Rasch Rating Scale model analysis and interaction 

analysis are presented separately for leadership practices, parental involvement, disciplinary 

climate, and reading perceptions subscales. First of all, summary statistics are prsented that 

describe the overall calibrations of participants, items, and countries on the logit scale based on 

Equation 1, tables and charts are also provided for better visual understanding.  Then results 
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from the interaction analyses (Equation 2) are presented. Discussions based off the results 

follow. 

Summary 

 The methods for this study followed a pure quantitative approach aiming to find out the 

relationships among school leadership, disciplinary climate, parental involvement, students’ 

perception on reading, and students’ reading, math, and science achievement. To be more 

specific, the study investigated how school leadership indirectly impacts students’ reading 

achievement and their reading perception via influencing disciplinary climate and parental 

involvement. Furthermore, this study was also interested in exploring the differences in response 

patterns among participants across region and whether leadership practices are perceived 

differently across region (Hong Kong SAR, Chinese Taipei, Canada, and the United States). 

Measure utilized in this research were School Questionnaire and Student Achievement 

Questionnaire from the PIRLS and TIMSS 2011 package. Previous literature adequately 

established that both disciplinary climate and parental involvement are conducive to student 

learning, and leadership has a positive impact on both.  
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CHAPTER IV: 

RESULTS 

Overview 

 This chapter reports the findings of all the statistical analyses. The first section is a 

summary of the descriptive statistics for the selected variables in the study (leadership practices, 

parental involvement, disciplinary climate, students’ reading achievement, and their perceptions 

on reading). All of the variables were examined in the study to investigate and provide answers 

to the seven research questions and hypotheses provided in the previous chapters. The chapter 

will provide information and test results on scale reliability, factor analysis testing, bivariate 

correlations, structural equation modeling results, and Rasch Rating Scale model results. 

Summaries will also be provided at the final section of this chapter. 

 Research questions 1 and 2 dealt with the bivariate correlations between the independent 

variables (leadership practices, parental involvement, disciplinary climate) and dependent 

variables (students’ perceptions on reading and student achievement measured by reading, math, 

and science). Question 4 examined the relations among the dependent variables. More 

specifically, it investigated to see if students’ perceptions on reading had any statistically 

significant and positive correlations with student achievement. Research questions 3 and 6 

analyzed the mediating impact of parental involvement and disciplinary climate and the 

moderating effect of region on the two dependent variables. Last but not the least, research 

question 7 explored the patterns of differential item functioning in terms of respondents rating 

the subscales. 
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In order to find answers for the hypotheses 1, 2, and 4, a bivariate correlation coefficient 

analysis was performed for all five variables, including the independent and dependent variables 

that were involved in the SEM analyses. To test hypothesis 5, a one-way ANOVA was 

administered to see if there existed statistically significant mean differences in terms of 

leadership practices among Hong Kong SAR, Chinese Taipei, Canada, and the United States. As 

for hypotheses 3 and 6, Structural Equation Modeling was utilized to see how leadership 

practices exerted indirect impact on the dependent variables through parental involvement and 

disciplinary climate, and if the impact varied across countries. To address hypothesis 7, a Rasch 

Rating Scale model was applied to test if there existed meaning patterns of differential item 

functioning for individual respondents when rating leadership practices, parental involvement, 

disciplinary climate, and students’ reading perception scales. 

Descriptive Analysis 

Sample  

 The sample for this study was obtained from a publicly available international dataset, 

which is called Progress in International Reading Literacy (PIRLS) 2011 and Trends in 

International Mathematics and Science Study (TIMSS) 2011 combined package. The data 

administration team collects reading comprehension data at the fourth grade worldwide. In the 

2011 cycle, there were 55 participating countries and regions. With more than a decade of 

massive data collection experience, the team presents this internationally comparative data about 

students’ reading achievement at the fourth grade and offers trend information for monitoring 

progress in reading and teaching reading. Out of the all participating counties and benchmarking 

regions, this study included four countries (Hong Kong SAR, Chinese Taipei, Canada, and the 

United States, two for each continent), aiming to compare the differences in trends in terms of 
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how selected variables contributed to students’ reading achievement. I did not select the 

countries randomly; rather I selected them based on the diversity among the student population. 

Furthermore, due to the fact that this is a study using an international dataset, the sample of 

demography should be diverse enough across Asia and North America. There are 44,100 

students and 1,659 principals from 1,659 schools involved participated in PIRLS and TIMSS 

2011 from these four countries.  

Measures 

Leadership Practices 

The leadership practices subscale was derived from the School Questionnaire in PIRLS 

and TIMSS 2011 package. This subscale measures four dimensions of core leadership practices 

(setting directions, developing people, redesigning the organization, and managing the teaching 

programme). The questionnaire us a 13-item, 3-point Likert type scale with a response set 

ranging from (1 = no time, 2 = some time, 3 = a lot of time) that measures how much time 

principals had spent on certain leadership practices. The survey was completed by the principals 

to measure their perception on how frequent they have engaged in those leadership practices. 

Parental Involvement 

 Parental involvement subscale was also from the School Questionnaire; it is a 13-item, 4-

point Likert type scale. It measures principals’ notions of how frequent the schools involved the 

parents in their children’s schooling. The survey can be divided into three major components 

with separate overarching questions. The first dimension measures parental activities concerning 

individual students, the second component measures parents’ participation in school community 

activities, whilst the last aspect asks questions about school-parent communications. Principals 
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were asked to what extent parents were involved in those activities. Available choices range 

from 1 = never to 4 = more than 3 times a year.  

Disciplinary Climate 

 Disciplinary climate subscale is the second component of school climate scale in the 

School Questionnaire. This subscale is a 10-item, 4-point Likert type scale that measures the 

school disciplinary conditions. Principals were asked to answer the questions. Questions are 

dealing with disruptive student behavior and the principals may choose from 1 = not a problem, 

2 = minor problem, 3 = moderate problem, and 4 = serious problem to indicate to what extent 

their student behaved.  

Students’ Perceptions on Reading 

 The measure of students’ perception on reading consisted of two sections, which was 

derived from Student Questionnaire in PIRLS and TIMSS 2011 data. Both sets of questions are 

of 4-point Likert type with answer choices ranging from 1 = agree a lot to 4 = disagree a lot. The 

first section of questions deals with students’ opinions and reading habits. The second set is more 

about their perceptions on how good they read. Note that in this subscale, the choices range from 

agree to disagree and some of the items were worded in a different direction. In order to make 

the analyses accurate, the scores of items 2, 3, and 6 in the first section and items 1, 2, 4, and 6 

were reversed to achieve mono-direction.  

 Students’ reading achievement was measured using the assessment developed by the 

PIRLS and TIMSS team. Students’ item responses to the reading is embedded in the IEA IDB 

analyzer with all of the items exportable. The reading mainly measures two perspectives: reading 

for literacy experience and reading to acquire and use information. There are a total of 8 

passages (four passages are for each purpose of reading) in the reading repertoire, but each 
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student was only assigned two passages (one passage in reading for literacy experience and one 

passage in reading to acquire and use information) and corresponding items in an 80-minute 

test. The test also contains students’ demographic information (students’ age), conditioning 

variables, and some benchmark variables. 

 Descriptive analyses were provided for all of the variables. Basic statistics such as range, 

minimum and maximum numbers, means, and standard deviations are presented in the following 

table. Mean scores provided information about the how each variable was scored on average and 

the variables were aggregated to the school level. Standard deviation information is also 

provided at the school level, which provided the distribution information of the variables. All 

descriptive analyses were completed using IBM SPSS Statistics 24.0. 

Table 4.1 

Descriptive Statistics of Research Variables 

Variable N Range Min. Max. M SD 

Leadership Practices 1,275 26.00 13.00 39.00 31.64 3.62 

Parental Involvement 1,241 28.00 24.00 52.00 43.30 4.72 

Disciplinary Climate 1,296 25.00 15.00 40.00 35.56 3.59 

Reading Achievement 1,341 195.17 85.50 280.67 242.38 18.99 

Reading Perception 1,339 13.85 33.65 47.50 40.33 1.86 
 

Reliability 

 Reliability is an important indication of how well an instrument has been designed and 

established. The purpose of analyzing measurement reliability is to assess the errors exist in 

measurement and to suggest possible ways of improving so that the errors can be minimized. In 

the field of statistics and psychometrics, it is the overall consistency of a measure. An instrument 

with a high level of reliability is expected to produce similar results under consistent situations 
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(Field, 2013). The National Council on Measurement in Education (2018) defined reliability as 

“the characteristic of a set of test scores that relates to the amount of random error from the 

measurement process that might be embedded in the scores” (para. 1). The test scores should be 

highly reliable, reproducible, and consistent in terms of accuracy even if the testing occasions 

may vary. Put simply, with the repeated testing processes, same/similar results are anticipated.  

 There are several general categories of reliability estimates such as inter-rater reliability, 

test-retest reliability, inter-method reliability, and internal consistency reliability. One of the 

most common reliability measures was developed by Cronbach (1951) which is to create two 

sets of items and examine them in every possible way to compute the items with correlation 

coefficient. He also suggested that if an instrument has several factors/subscales. The reliability 

should be applied separately to the factors/subscales. In addition, there are divergent opinions on 

an acceptable score for Cronbach Alpha, yet a widely acceptable value is above 0.7 for an 

appropriate item a value (Field, 2013). 

 Four subscales were included in the reliability examination: the leadership practices 

scale, the parental involvement scale, the disciplinary climate scale, and students’ perception on 

reading scale. The leadership practices scale us a 13-item Likert type scale comprised of four 

components, namely setting directions, developing people, redesigning the organization, and 

managing the teaching programme. The overall Cronbach’s Alpha for the leadership practices 

scale is 0.82, which is generally considered high. Details of Cronbach’s Alphas for each factor 

are listed in the Table 4.2.  
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Table 4.2 

Cronbach’s Alpha Reliabilities for Leadership Practices Scale 

Scale Cases No. of Items Alpha Coefficients 
Leadership Practices 1,275 13 0.86 

Setting Directions 1,275 4 0.74 
Developing People 1,275 3 0.73 
Redesigning the Organization 1,275 3 0.73 
Managing the Teaching Programme 1,275 3 0.74 

 
 As can be seen from the reliability statistics table that the overall reliability for the 

leadership practices scale is great (over 0.8). All four factors have reached the acceptance 

threshold (a = 0.7). The inter-item correlations among items are all positive, which means all of 

the items have contributed positively to the scale as a whole. The corrected item-total 

correlations of all the items are relatively strong, varying from 0.41 to 0.65. 

 The parental involvement scale is a 13-item Likert scale with three dimensions: school-

parental concerns on students, parental volunteering, and school-parent communications. The 

overall Cronbach’s Alpha for the parental involvement scale is 0.86, which indicated a satisfying 

reliability. The reliability values of two out of three components (parental concerns on students 

and school-parent communications) also showcased excellent reliability that’s above a = 0.8 

(Cronbach, 1951). Detailed Cronbach’s Alpha values for each factor is presented Table 4.3. 

Table 4.3 

Cronbach’s Alpha Reliabilities for Parental Involvement Scale 

Scale Cases No. of Items Alpha Coefficients 
Parental Involvement 1,241 13 0.86 

Parental Concerns on Students 1,241 4 0.82 
Parental Volunteering 1,241 2 0.63 
School-Parent Communications 1,241 7 0.81 
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 The overall reliability for the parental involvement scale is slightly lower than the 

leadership practices scale. The first factor (parental concerns on students) is the strongest 

contributor to the reliability to the scale as a whole. Likewise, the inter-item correlations in this 

scale are all positive, but some of the correlations of the items were very small. The corrected 

item-total correlations varied greater than the leadership practices scale ranging from 0.33 to 

0.70, which indicated that the contributions of the items to this scale had more variations. 

 The disciplinary climate scale is a 10-item Likert scale with two aspects: school 

performance and disruptive behaviors. The overall Cronbach’s Alpha for the disciplinary climate 

scale is 0.89, which is within a high range (a greater than 0.8). Table 4.4 depicts the Cronbach’s 

Alpha values for the disciplinary climate scale and its factors, along with the number of items. 

Table 4.4 

Cronbach’s Alpha Reliabilities for Disciplinary Climate Scale 

Scale Cases No. of Items Alpha Coefficients 

Disciplinary Climate 1,260 10 0.89 

School Performance 1,260 2 0.54 
Disruptive Behaviors 1,260 8 0.88 

 
 The reliability for the disciplinary climate scale can be considered very high with a = 

0.89. The reliability for school performance subscale is relatively low, whilst Cronbach’s Alpha 

value for disruptive behaviors is almost the same as the overall reliability. Likewise, the inter-

item correlations in this scale are all positive and relatively strong (strongest amongst leadership 

practices, parental involvement, and disciplinary climate). The variance in the corrected item-

total correlations is comparatively small, ranging from 0.38 to 0.69. From the correlation values, 

all of the items have relatively strong contributions to the scale. 
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 The reading perception scale is a 13-item Likert scale with two aspects: reading 

motivation and reading performance. The overall Cronbach’s Alpha for the scale is 0.84, which 

is in a good range (a greater than 0.8). Table 5 demonstrates the Cronbach’s Alpha values for the 

reading perception scale and its factors, along with the number of items. 

Table 4.5 

Cronbach’s Alpha Reliabilities for Reading Perception Scale 

Scale Cases No. of Items Alpha Coefficients 

Reading Perception 1,339 13 0.91 

Reading Motivation 1,339 6 0.87 
Reading Performance 1,339 7 0.83 

 
 The reliability for the reading perception scale is considered good with a = 0.91. 

However, the Cronbach’s Alpha value for the first factor (reading motivation) was slightly lower 

than the second factor (reading performance). The inter-item correlations among items are all 

positive, which means some of the items might have negative impact on the scale. The variance 

in the corrected item-total correlations is comparatively large, ranging from 0.30 to 0.87. From 

the correlation values, we can see that some of the items are very strongly correlated with the 

scale, while others have weaker contributions. Notice that the number of cases for each scale 

were slightly different from each other; this study reported the valid cases (valid N in the SPSS 

output). The difference in numbers was due to the missing data in the dataset and difference in 

how the different types of analyses treat missing data. 

Correlations 

 Bivariate correlational analyses were performed on the five chosen variables in this study 

to explore the relationship among the variables at p < .01 level. The correlations amongst seven 

variables were all statistically significant at p < .01 level. As predicted, leadership practices were 
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found to be significantly correlated with parental involvement (r = .31, p < .01) and disciplinary 

climate (r = .13, p < .01). Parental involvement is also significantly correlated to both students’ 

reading perception ((r = .05, p < .01) and achievement subjects (reading: r = .03, p < .01; math: r 

= .14, p < .01; science: r = .15, p < .01). Similarly, students’ reading perceptions (r = -.1, p < .01) 

and reading achievement (r = .01, p < .01) both have small correlations with disciplinary climate. 

It also worth to note that a significant correlation also exists between students’ reading 

perception and their achievement (reading: r = .038, p < .01; math: r = .18, p < .01; science: r 

= .27, p < .01). Although the achievement subjects were strongly and positively correlated to 

each other, an important observation is that some of the correlations among the variables were 

close to zero yet still statistically significant. Most likely, these values were statistically 

significant due to the big sample size. As a result, the correlations that are close to zero should 

not be interpreted as representative of meaningful relationships. Table 4.6 demonstrates the inter-

correlation matrix of the bivariate Pearson Correlation Coefficients for all the variables involved 

in this study.  

Table 4.6 

Bivariate Correlations of Variables 

 LA PI DC RP RA MA SA 

Leadership Practices (LA) --       
Parental Involvement (PI) .31** --      
Disciplinary Climate (DC) .13** .13** --     

Reading Perception (RP) .05** .05** -.10** --    
Reading Achievement (RA) .02** .15** -.01** .38** --   

Math Achievement (MA) -.012** .14** .06** .18** .87** --  
Science Achievement (SA) .03** .15** .04** .27** .94** .95** -- 
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Hypothesis 1 

There is a positive relationship among principals’ perceptions of parental involvement, 

principals’ perceptions of disciplinary climate, and principals’ perceptions of leadership 

practices and students’ self-perception of their reading abilities, respectively.  

 Hypothesis 1 predicts the correlations among leadership practices, parental involvement, 

disciplinary climate and students’ reading perceptions. The majority part of the hypothesis was 

supported by the outcomes. Students’ self-perception of their reading abilities and leadership 

practices were correlated at r = .05, p < .01; students’ self-perception of their reading abilities 

and parental involvement had a correlation of r = .05, p < .01; students’ self-perception of their 

reading abilities is negatively yet significantly correlated with disciplinary climate (r = -.1, p 

< .01). Leadership practices were positively correlated with both parental involvement (r = .31, p 

< .01) and disciplinary climate (r = .13, p < .01). Last but not the least, parental involvement and 

disciplinary climate were also positively correlated at r = .13, p < .01. 

Hypothesis 2 

There is a positive relationship among principals’ perceptions of parental involvement, 

principals’ perceptions of disciplinary climate, and principals’ perceptions of leadership 

practices and students’ reading, math, and science achievement, respectively.  

 Hypothesis 2 indicates that parental involvement, disciplinary climate, and leadership 

practices would all have positive correlations with the actual student achievement in reading, 

math, and science. The correlation analysis outcomes suggested that parental involvement was 

positively related to all subject areas (reading: r = .15, p < .01; math: r = .14, p < .01; science: r 

= .15, p < .01). In addition, disciplinary climate demonstrated a small negative correlation with 
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reading achievement (r = .01, p < .01) and positive correlations with math achievement (r = .06, 

p < .01) and science achievement (r = .04, p < .01). 

Hypothesis 3 

School leadership practices have a positive impact on both students’ perception of 

reading ability and students’ reading, math, and science achievement indirectly through 

disciplinary climate and parental involvement.  

In statistical analysis, the intra-class correlation is used as an inferential statistic in 

quantitative measurements on units that are organized into groups. The unit of analysis was the 

school, thus individual principal scores were aggregated to school level. Intra-class correlation 

coefficients (ICC) were calculated to justify the aggregation of the independent variables 

(leadership practices, parental involvement, and disciplinary climate). Using SPSS 24, the intra-

class correlation coefficients analyses were conducted on three scales which measured the 

independent variables. The ICC confirmed the nested nature of the variables.  

More specifically, the intra-class correlation coefficients were calculated between the 

aggregated and the non-aggregated data for the three observed variables. From the one-way 

Random Effects analysis, the c2 tests of significance indicated that the proportions of variance 

among school in leadership practices, parental involvement, and disciplinary climate were 41%, 

22%, and 15%, respectively. The two-way Random Effects for leadership practices, principal 

involvement, and disciplinary climate were all reported at ICC-2 = 0.99 (p < 0.01), which 

suggested a strong within group agreement among the principals. These results together support 

a statistically significant variance in principals’ perceptions on leadership practices, parental 

involvement, and disciplinary climate across schools. Table 4.7 displays the details of the 

analysis results. 



82 
	  

Table 4.7 
 
Intra-Class Correlation Coefficients for Three Independent Variables 
 
Variables ICC-1 c2 ICC-2 F-ratio 

Leadership Practices 0.41 115.4*** 0.99 2478.53*** 
Parental Involvement 0.22 115.4*** 0.99 1196.41*** 

Disciplinary Climate 0.15 115.4*** 0.99 43175.28*** 
N = 644 schools, *p < .001 
 
 Hypothesis 3 indicates that school leadership, measured by principals’ perceptions on the 

execution of various school activities should have an indirect impact on parental involvement 

and disciplinary climate, and these two variables will in turn have mediating effects on students’ 

reading perception and academic outcomes. For the fact that country is involved in the SEM 

model and it is a categorical variable, a Mixed Variable and Mixture Model was applied to 

examine the hypothesis. SEM mixture models allow both categorical variables and continuous 

observed variables to be included in the model.  

 Structural Equation Modeling was originally created to examine models using a sample 

variance-covariance matrix (Pearson correlation matrix together with the information of means 

and standard deviations. However, nowadays, models with nominal, ordinal, interval, and ratio-

level observed variables can all be used in SEM (Schumacker & Lomax, 2015). For a traditional 

model which only includes continuous variables, either a correlation matrix or a covariance 

matrix, together with the names of the observed variables, can be put into the syntax to generate 

corresponding outputs. However, for the mixture SEM model, which includes variables with 

more than one level of measurement, raw data needs to be input in the LISREL program in order 

to define the types of variables in the model. SEM software also provides a PRELIS command 

where you can output a polyserial matrix (correlation between continuous and categorical 

variables) to allow for mixture model analysis.  
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School Leadership’s Indirect Impact on Students’ Reading Perceptions 

The first mixture model examines school leadership’s indirect influence on students’ 

reading perceptions mediated by parental involvement and disciplinary climate. Before running 

the actual analysis, I need to see if the degree of freedom can be positively identified. A matrix is 

“positive definite” when all of the eigenvalues are positive. If the degree of freedom is positive, 

the proposed model can be identified.  

Model identification.  This model has five observed variables, namely, country, 

leadership practices, parental involvement, disciplinary climate, and students’ reading 

perceptions. Together, these five variables in the matrix equal 15 distinct values, p(p+1)/2 = 15 

(p is the number of the variables), or 5 variances and 10 covariance terms. The theoretical model 

suggests parameters estimates for 6 factor loadings, and 6 error terms, which is 12. The degrees 

of freedom is 15-12 = 3, which is positive. Hence, I consider the model identified. 

Model estimation.  Sample raw data was saved in a SPSS data file (.sav) and was 

imported into LISREL and saved as a PRELIS data file (.psf). Using the corresponding syntax, a 

polyserial matrix was produced. This model contains five input variables (NI = 7) with 644 

observations (this is a school-level model with 644 schools from the Hong Kong SAR, Chinese 

Taipei, Canada, and the United States). All of the variables were aggregated to the school level 

prior to the SEM analysis. Missing data were identified by a zero (MI = 0) and were excluded 

listwise (TR = LI). The details from the polyserial matrix were read through the SY command 

and were saved in a separate file.  

Model testing.  As mentioned before, the polyserial correlation matrix was used to test 

the model fit and the statistical significance of the parameter estimates. Means and standard 

deviations for each observed variable were also input into the program. The first model was a 
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school-level analysis where country was treated as a moderator, parental involvement and 

disciplinary climate were regarded as two mediating variables to test the indirect influence of 

leadership practices on the dependent variables (students’ reading perceptions, reading, math, 

and science achievement), respectively.  

 For the first path model, each independent variable was assessed separately, therefore, 

there are four tests for path model 1 in total. SEM program is able to output diagram of the 

model together with detailed output in a separate window. Students’ reading perceptions was 

tested first. Figure 1 displays the details for the data-model fit. The maximum likelihood chi-

square model fit results were not adequate (c2 = 138.88, df = 3, p < 0.0001, RMSEA = 0.266), so 

at this time, I do not bother to interpret the parameter estimates for statistical significance.  

 

Figure 4.1. Path model 1-diagram path for students’ reading perception (original model) 

Model modifications.  SEM software (e.g., LISREL) provides modification indices 

when the sample data does not fit the specified theoretical model. The modification index (MI) 

suggests how much the model-fit chi-square will be reduced if a path is added to the model as 
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indicated (Schumacker & Lomax, 2015). In general, the MI with the biggest value is selected to 

be added to the path and re-run the path model to see if the model-data fit meets the requirement. 

In the suggested modification indices, I should first look at the error covariance terms, which are 

oftentimes considered as random sources of error related to observed variable relations. In this 

path model, the error covariance term between disciplinary climate and students’ reading 

perception is the largest in chi-square value (137.37), so I added an error covariance path 

between the two observed variables and re-ran the model. Figure 4.2 shows the statistical details 

for the revised model after adding an error covariance term between disciplinary climate. The 

final modified mixed variable model, which included all of the original paths and an added error 

covariance path, indicated a good data to model fit (c2 = 1.10, df = 2, p = 0.58, RMSEA < 

0.001). It is not uncommon to add error covariances in a model to obtain good data to fit the 

theoretical model. The goodness-of-fit statistics used c2 to indicate the model fit. Schumacker 

and Lomax (2015) recommended using this test as the best statistical indication to test the 

theoretical model. The revised model had good model data fit as evidenced by a non-significant 

c2 of 1.10. The RMSEA was smaller than 0.001. As a rule of thumb, values of RMSEA smaller 

than 0.05 indicate close fit. Several other model data fit statistics also demonstrated a good fit 

model. The Normed Fit Index (NFI), Goodness of Fit Index (GFI), and Adjusted Goodness of Fit 

Index (AGFI) had all passed the satisfactory threshold (greater than 0.9), which unanimously 

suggested good fit statistics. The SEM output also provides structural equations among observed 

variables to indicate how much indirect influence of school leadership exerts on students’ 

reading perception.  Equations are as follows: 

PI = 0.0209*IDCNTRY + 0.524*LA, Errorvar.= 0.168, R² = 0.141 
Standerr   (0.0167)   (0.0546)                                 
Z-values    1.252       9.592                                  
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DC = 0.132*IDCNTRY - 0.0304*LA, Errorvar.= 0.200, R² = 0.0776 
Standerr   (0.0180)   (0.0298)                                   
Z-values    7.317      -1.021                                    
  
RP =  - 0.0985*IDCNTRY + 0.0252*LA, Errorvar.= 0.0306, R² = 0.235 
Standerr     (0.00710)        (0.0211)                                   
Z-values      -13.885          1.197                                    

 

 

 

Figure 4.2. Path model 1-diagram path for students’ reading perception (modified model) 

School Leadership’s Indirect Impact on Students’ Reading Achievement 

Similar approaches were applied to examine school leadership’s indirect impact on 

students’ reading achievement. Due to the fact that this model has the same number of variables 

and the path model structure is the same as the previous model (the model with students’ reading 

perceptions as the dependent variable), the model has also been positively identified (with degree 

of freedom being positive). Similar results were obtained from the original model, that the Chi-

square was smaller than 0.05, which indicated inadequate model-data fit. The modification 

indices suggested adding an error covariance path between disciplinary climate and students’ 
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reading achievement. After adding the error covariance path, the revised model yielded 

satisfying model data fit (c2 = 0.89, df = 2, p = 0.64, RMSEA < 0.001). As anticipated, Figure 

4.3 includes the detailed path model information for the revised model. Structural equations for 

reading achievement model are as follows: 

PI = 0.0209*IDCNTRY + 0.524*LA, Errorvar.= 0.168, R² = 0.141 
Standerr   (0.0167)   (0.0546)                                 
Z-values    1.252      9.592                                  
  
DC = 0.130*IDCNTRY - 0.00383*LA, Errorvar.= 0.200, R² = 0.0779 
Standerr  (0.0179)     (0.0403)                                    
Z-values   7.263        -0.0949                                    
  
READING = 14.434*IDCNTRY - 3.409*LA, Errorvar.= 1762.859, R² = 0.103 
Standerr         (1.691)     (4.432)                                     
Z-values          8.535       -0.769               

 

Figure 4.3. Path model 1-diagram path for students’ reading achievement (modified model) 

School Leadership’s Indirect Impact on Students’ Math Achievement 

 When using math students’ math achievement as the independent variable, similar results 

were obtained from the original model, that the Chi-square was smaller than 0.05, which 
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indicated inadequate model-data fit. The modification indices suggested adding an error 

covariance path between disciplinary climate and students’ reading achievement. After adding 

the error covariance path, the revised model yielded satisfying model data fit (c2 = 0.89, df = 2, p 

= 0.64, RMSEA < 0.001). The error covariance between math achievement and disciplinary 

climate was -1.76. Figure 4.4 includes the detailed path model information for the revised model. 

Structural equations are as follows: 

PI = 0.0209*IDCNTRY + 0.524*LA, Errorvar.= 0.168, R² = 0.141 
Standerr   (0.0167)   (0.0546)                                 
Z-values     1.252      9.592                                  
  
DC = 0.131*IDCNTRY - 0.00808*LA, Errorvar.= 0.200, R² = 0.0779 
Standerr  (0.0178)     (0.0263)                                    
Z-values   7.320       -0.308                                     
  
MATH = 38.818*IDCNTRY - 7.564*LA, Errorvar.= 3608.969, R² = 0.289 
Standerr      (2.436)     (7.457)                                     
Z-values       15.934     -1.014                                     

 

Figure 4.4. Path model 1-diagram path for students’ math achievement (modified model) 
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School Leadership’s Indirect Impact on Students’ Science Achievement 

 For the last model (students’ science achievement as the outcomes variable), as expected, 

inadequate model-data fit was obtained and the modification indices suggested adding an error 

covariance between disciplinary climate and the science achievement. The modified model is 

presented below in Figure 4.5 with non-significant chi-square of 0.89. Other fit statistics also 

indicated a good model-data fit. Structural equations for this model are as follows: 

PI = 0.0209*IDCNTRY + 0.524*LA, Errorvar.= 0.168, R² = 0.141 
Standerr   (0.0167)    (0.0546)                                 
Z-values     1.252      9.592                                  
  
DC = 0.130*IDCNTRY + 0.00509*LA, Errorvar.= 0.200, R² = 0.0778 
Standerr  (0.0178)      (0.0306)                                    
Z-values    7.290        0.166                                     
  
SCIENCE = 22.659*IDCNTRY - 2.833*LA, Errorvar.= 1887.628, R² = 0.211 
Standerr       (1.756)       (5.158)                                     
Z-values        12.903       -0.549      

                                

 

Figure 4.5. Path model 1-diagram path for students’ science achievement (modified model) 
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 As for the detailed of the fit statistics for the four path models discussed, Table 4.8 details 

the fit statistic values for a better visual understanding. 

Table 4.8  
 
Model-Data Fit Statistics for the Four School-Level Path Models 
 
Outcome Variables RMSEA c2 df p NFI GFI AGFI 

Reading Perception <0.001 1.10 2 0.58 >0.99 >0.99 0.995 

Reading <0.001 0.89 2 0.64 >0.99 >0.99 0.996 

Math <0.001 0.89 2 0.64 >0.99 >0.99 0.996 
Science <0.001 0.94 2 0.63 >0.99 >0.99 0.996 

 
Hypothesis 4 

There exists a positive relationship between students’ self-perception of their reading 

abilities and their actual reading, math, and science achievement.  

Hypothesis 4 predicts the relationship between how students feel about their reading 

abilities and their actual reading levels demonstrated in reading, math, and science outcomes. 

From the correlation matrix, students’ reading perceptions demonstrated moderately positive 

correlations to all the subject matters. To be more specific, reading achievement illustrated the 

strongest correlation with reading perceptions with a correlation of r = 0.38, p < .01) followed by 

science (r = .27, p < .01) and math (r = .17, p < .01). 

Hypothesis 5 

There are statistically significant differences in the principals’ perception on leadership 

practices across Hong Kong SAR, Chinese Taipei, Canada, and the United States. 

According to hypothesis 5, leaders from the four selected regions should demonstrate 

statistically significant differences in terms of their perceptions on leadership practices. In order 

to investigate this matter, a one-way ANOVA was applied to determine if there are any mean 
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differences among the four groups. Table 4.9 displays the descriptive statistics of leadership 

practices from all selected countries. To achieve a better visual understanding of how leadership 

practices were perceived differently within the four counties, a mean plot is provided (see Figure 

4.6). The statistics from the ANOVA table suggested that there is a statistically significant 

difference between the group means overall with F(3, 429643) = 585.07, p < .05 (see Table 4.9).  

Table 4.9 

Descriptives for Leadership Practices from Hong Kong SAR, Taipei, Canada, and the United 
States 
 
 Mean SD SE 

Hong Kong SAR 2.45 .22 .00 

Chinese Taipei 2.44 .23 .00 
Canada 2.40 .22 .00 

USA 2.43 .25 .00 
Total 2.44 .23 .00 

 

 

Figure 4.6. Mean plot for leadership practices 
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Table 4.10 

ANOVA for Leadership Practices 

 Sum of 
Squares 

df Mean 
Square 

F Sig. 

Between Groups 91.27 3 30.42 585.07 .00 

Within Groups 22340.84 429643 .05   
Total 22432.11 429646    

 
From the results presented above, there are statistically significant perception differences 

between the groups as a whole, however, more details about whether each group is different 

from the rest of the other groups are needed. Thus, a Tukey post hoc test was conducted to 

explore any differences existed between groups. Table 4.11 displays details regarding the Turkey 

post-hoc test. Results from the post-hoc indicated that the mean differences among all four 

countries were statistically significant. Among all four countries, principals from Hong Kong 

SAR demonstrated the highest level of spending time on various leadership practices, followed 

by Chinese Taipei, the United States, and Canada. It is noted that while all the means were 

significantly different among the four countries, the actual differences were really small. As 

noted above with regard to the near-zero and statistically significant correlation coefficients, 

these statistically significant differences are attributable to the large sample size. Accordingly, 

the differences should not be considered meaningfully different from a substantive perspective. 
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Table 4.11 

Multiple Comparisons from Tukey post-hoc Test for Leadership Practices 

     95% Confidence 
Interval 

Country (I) Country (J) Mean 
difference 

SD Sig. Lower 
Bound 

Upper 
Bound 

Hong Kong SAR Chinese Taipei .01* 0.00 0.00 .006 .012 
Canada .05* 0.00 0.00 .043 .050 
USA 
 

.02* 0.00 0.00 .017 .025 

Chinese Taipei Hong Kong 
SAR 

-.01* 0.00 0.00 -.012 -.006 

 Canada .04* 0.00 0.00 .035 .040 
 USA 

 
.01* 0.00 0.00 .008 .015 

Canada Hong Kong 
SAR 

-.05* 0.00 0.00 -.050 -.043 

 Chinese Taipei -.04* 0.00 0.00 -.040 -.035 
 USA 

 
-.03* 0.00 0.00 -.029 -.022 

USA Hong Kong 
SAR 

-.02* 0.00 0.00 -.025 -.017 

 Chinese Taipei -.01* 0.00 0.00 -.015 -.008 
 Canada .03* 0.00 0.00 .022 .029 

*The mean difference is significant at the .05 level. 

Hypothesis 6 

School leadership practices’ indirect impact on students’ perception on reading and 

students’ reading, math, and science achievement vary across gender and region (Hong Kong 

SAR, Chinese Taipei, Canada, and the United States). 

 Hypothesis 6 predicts that the school leadership’s indirect impact on the outcome 

variables (students’ reading perception and student achievement) varies across gender and 

region. The previous models were analyzed at the school level with all the variables aggregated 

to the school level. However, students’ gender information will be lost if the data are aggregated. 

Thus, path model 2 is a path analysis at student level. In this model, two mediated variables, 
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parental involvement and disciplinary climate are predicted by leadership practices and 

moderated by a demographic variable, country. Furthermore, two dependent variables (students’ 

reading perception and student achievement) are predicted by parental involvement, disciplinary 

climate, and students’ gender (moderator). Students’ achievement data (reading, math, and 

science) were averaged for this analysis. The proposed model is presented as follows. 

 

Figure 4.7. Theoretical model for path model 2 

Model Identification 

 The theoretical model has 7 observed variables. Together, the 7 variables in the matrix 

equal 28 distinct values, p(p+1)/2 = 28 (p is the number of observed variables), or 7 variances 

and 21 covariance terms. The theoretical model indicates 9 factor loadings, 7 error terms, and 5 

structural coefficients. The degree of freedom is 28 – 21 = 7. As a result, the model was 

positively defined and the model had been identified. 
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Model Estimation 

 Because of the fact that the proposed model includes two categorical data (country and 

student gender), raw scores for the seven observed variables were imported to LISREL 8.8. For 

student gender, girls were coded as “1” and boys were coded as “2”. For country information, 

Canada, USA, Hong Kong SAR, and Chinese Taipei were coded as “1”, “2”, “3”, and “4”, 

respectively. Prior to the path analysis, a PRELIS program was conducted to output a polyserial 

correlation matrix to allow displaying correlations between categorical and continuous variables.  

 The polyserial correlation matrix, together with the variable means and standard 

deviations were used in the path model analysis to obtain parameter estimates in the mixed 

variable model (student level). The sample data for the model had 7 observed variables, with 

some missing data, the effective sample size is N = 16394. A SIMPLIS command was used in 

this model to test model fit and the statistical significance of the parameter estimates. The 

maximum likelihood chi-square model fit results were not adequate for a good model-data fit (c2 

= 190.17, df = 7, p <0.001, RMSEA = 0.04), so there is no point to interpret the parameter 

estimates or statistical significance.  

Model Modification 

 The modification index (MI) indicated to add several error covariance paths between the 

observed variables. The paths with the largest decrease in chi-square should be considered first, 

and at the same time, the theoretical model should be taken into account when deciding whether 

or not to add a path (not to add a path if the two observed variables are not related even if the 

modification indices suggested). After adding four plausible error covariance paths between 

parental involvement and disciplinary climate, parental involvement and student achievement, 

disciplinary climate and students’ reading perceptions, and students’ reading perceptions and 
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student achievement, the final modified mixed variable model, which included all of these error 

covariance terms, yielded to a good data to model fit (c2 = 6.45, df = 4, p = 0.17, RMSEA = 

0.006). Note that gender is a student level variable, and as we can see from the modified model, 

that there was no statistically significant interaction between gender and country. Figure 4.8 

displays the details for the path diagram at the student level analysis. 

 

Figure 4.8. Modified mixed variable model for path model 2 

Hypothesis 7 

Meaningful differences in item difficulty ordering would emerge for individual 

respondents when completing leadership practices, parental involvement, disciplinary climate, 

and students’ perceptions on their reading abilities across Hong Kong SAR, Chinese Taipei, 

Canada, and the United States. 
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 Hypothesis 7 deals with the scoring patterns on leadership practices, parental 

involvement, disciplinary scales from principals, and reading perceptions scale from students of 

four different regions. It is hypothesized that individual respondents from different areas would 

demonstrate differential item functioning due to the fact that different cultures, traditions, and 

ideologies may have impact on how participants perceive certain things. 

 In the following section, results from the Rasch Particial Credit Analysis and interactions 

analysis are presented separately for leadership practices, parental involvement, disciplinary 

climate, and reading perceptions subscales. First of all, summary statistics are prsented that 

describe the overall calibrations of participants, items, and countries on the logit scale based on 

Equation 1, tables and charts are also provided for better visual understanding.  Then results and 

discussion from the interaction analyses (Equation 2) are presented.  

Leadership Practices (H7a) 

Summary statistics.  H7a hypothesized that meaningful patterns of differential rating 

emerge for individual respondents when rating Leadership Practices across Hong Kong SAR, 

Chinese Taipei, Canada, and the United States. Table 4.12 shows a summary of the results from 

Model I. To begin with, this table demonstrates information regarding the average measures on 

the logit-scale for the principals, items and countries. For the sake of providing a frame of 

reference for interpreting the logit-scale locations across the three facets, the item facet was 

centered, such that the average location was zero. Moreover, the country facet was specified so 

that the location of Chinese Taipei was fixed to zero logits—similar to dummy coding with a 

reference level. The principal facet was not centered, because principals are the object of 

measurement in this analysis. The average principal location was 1.67 logits (SD = 1.63 logits), 

which is noticeably higher than the average item location (0.00 logits). This result suggested that, 
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overall, this sample of 634 principals reported high levels of perceived leadership practices based 

on the PIRLS and TIMSS Leadership Practices survey items (i.e., the principals perceived the 

leadership practices to be relatively easy). Furthermore, the relatively high standard deviation 

indicates a wide variance of principal locations on the logit scale. The 13 items also had a wide 

range of locations on the logit scale with a standard deviation of 0.72 logits—suggesting 

differences in the difficulty to provide high ratings across the items. On the contrary, the 

standard deviation for the country locations was a lot smaller compared to the principal and the 

item facets (SD = 0.15 logits)—demonstrating small differences in terms of principals’ 

perceptions on leadership practices across the four countries. 

 Table 4.12 also provides information about model-data fit statistics for the principals, 

items, and countries. Following the current practices in Rasch measurement theory provided by 

Bond and Fox (2015) and Engelhard (2013), this Rasch analysis focused on the mean square 

error (MSE) and standardized versions of two model-data fit statistics: Infit and Outfit. In 

general, a good fit data should have average values of MSE around 1.00, and values of 

standardized fit statistics between -2 and +2 provide evidence of adequate fit to the Rasch Model. 

Across all three facets, the average values for all four fit statistics suggested acceptable fit to the 

Rasch model. However, for Item and Country facets, some of the standard deviation values 

indicated some deviations from model expectations related to individual items and countries. 

These divergences can be potentially attributed to the interactions between countries and items, 

which will be discussed in the next section. 

 Last but not the least, information about the reliability for the three facets is also 

presented in Table 4.12. In Rasch measurement context, two indices are usually utilized for the 

indication of reliability: (1) reliability of separation statistics; and (2) a chi-square test. The 
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reliability of separation (Rel) depicts the extent to which there are meaningful differences in the 

locations of individual principals, items, and countries on the logit scale, where values closer to 

1.00 suggest more distinct locations. In addition, the chi-square statistics describes the degree to 

which the locations across principals, items, and countries are significantly different. As can be 

seen in Table 4.12, the separation statistics suggested statistically significant differences in the 

logit-scale locations across all three facets. 

Table 4.12 

Summary Statistics 

 Principal 
(N=634) 

Item 
(N = 13) 

Country 
(N = 4) 

Calibrations    
 
Measure (Logits) 

   

M 1.67 0.00 -0.20 
SD 1.63 0.72 0.15 

Standard Error    
M 0.67 0.09 0.05 
SD 

 
0.25 0.00 0.01 

Model-Data Fit    
 
Infit MSE 

   

M 0.99 0.99 0.99 
SD 0.51 0.14 0.09 

Std. Infit    
M -0.11 -0.19 -0.41 
SD 1.32 2.59 2.87 

Outfit MSE    
M 0.99 0.99 0.98 
SD 0.56 0.17 0.11 

Std. Outfit    
M -0.11 -0.21 -0.46 
SD 
 

1.33 2.48 2.90 

Separation Statistics    
    

Reliability of Separation 0.81 0.98 0.85 
Chi-Square 2742.3* 762.5* 22.7* 

*p < 0.001 
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Variable map.  Figure 4.9 is a variable map that provides graphical summary of the 

results from Model I. Put simply, a variable map demonstrates the calibrations of the individual 

respondents, items, and countries on a common linear scale that represents principals’ perception 

on leadership practices. The first column is the logit scale on which the principals, items, and 

countries were measured. Starting from the second column, the columns on the logit-scale from 

left to right are the measures for principals, countries, and items respectively. Higher numbers on 

the variable map indicate higher levels of perceived leadership practices, and lower numbers 

correspond to lower levels of perceived leadership practices. The locations of the 634 principals 

on the logit scale are plotted in the second column. Each asterisk represents four principals, a 

period mark represents between one and three principals. Principals with higher location on the 

logit scale illustrates higher levels of perceived leadership practices.  

The third column presents the locations of the four countries on the logit scale. Countries 

with higher locations reported more perceived leadership participation. As aforementioned, the 

location of Chinese Taipei was fixed to the center of the scale (zero logits) in order to provide 

reference for interpreting the other countries. Compared to the differences across principals, the 

range of logit-scale location of the countries was rather small, with the highest levels of 

leadership practices perceptions observed in Hong Kong SAR, and the lowest level in Chinese 

Taipei. The fourth column depicts the logit scale locations of the 13 items in Leadership 

Practices survey. Items with higher locations indicated more difficulty to endorse (i.e., these 

items had lower average ratings). Item 11 (Visiting other schools or attending educational 

conferences for new ideas) was the most difficult item to endorse, suggesting that principals 

rated their behavior lowest on this item. The easiest item to endorse was Item 5 (Keeping an 

orderly atmosphere in the school), suggesting that principals rated their behavior highest on this 
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item. The remaining items resided in between Item 11 and Item 5. Several items demonstrated 

the same levels of item difficulty on the logit scale (i.e., Items 7, 12, and 13, and Items 1, 2, and 

8). The last column in the variable map shows the calibration of the three-category rating scale. 

The horizontal lines represent the location on the logit-scale at which the difficulty of assigning a 

rating in the category just below the line was equal to the difficulty of assigning a rating in the 

category just above the line. 

 
 

Figure 4.9.  Variable map for leadership practices 
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Overall country calibrations.  Table 4.13 shows how principals from the four selected 

countries/regions perceived their engagement in leadership practices. The measures of the 

country suggested principals’ overall locations on the construct. Higher measures indicated that 

principals in the region generally perceive leadership practices easier to endorse, and lower 

values mean principals perceive leadership practices are more difficult to accomplish. Mean 

differences between countries are also shown in this table. Chinese Taipei had the lowest 

measure, and Hong Kong SAR ranked at the top among four countries. The mean differences 

among the countries were calculated using the country shown in the column minus the country 

shown in the row. The largest difference existed between Hong Kong SAR and Chinese Taipei 

(0.36), and the smallest difference was shown between the United States and Canada (0.03).  

Table 4.13 
 
Differences in the Difficulty of Principal Perceptions of Leadership across Countries 
 
Country Measure Mean Differences in Perceived Leadership 

Canada United 
States 

Hong Kong 
SAR 

Chinese 
Taipei 

Canada 0.21 -- -0.03 -0.15 0.21 
United States 0.24 0.03 -- -0.12 0.24 

Hong Kong SAR 0.36 0.15 0.12 -- 0.36 
Chinese Taipei 0 -0.21 -0.24 -0.36 -- 

      
Chi-Square 22.7*     

df 3     
Note. * p < 0.001 
Note. Differences are calculated using the country shown in the column minus the country shown in the row. 
 

Interaction analysis.  In this section, Model II explored the interactions between the 

items and the countries in order to examine whether principals’ interpretations of the leadership 

practices were invariant across region. The overall omnibus test for the interaction analysis was 
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significant, c2 (52) = 751.5, p < 0.001. This finding suggests that there were differences in the 

difficulty ordering of the 13 leadership practices across the four countries, such that principals’ 

interpretation of the difficulty order of these activities was not invariant across the countries. As 

a result, I examined pairwise interactions between each country and each item.  

 As shown in Table 4.14, among the 52 pairwise interactions (13 items across 4 

countries), 26 (50%) interactions were statistically significant. Table 4.15 includes detailed 

results from the pairwise interaction analysis for selected countries with significant reactions. 

Results related to each item are included on separate lines within each country. The t-statistics 

are significance tests for the difference between the item’s measure within the country of 

interest, compared to the model’s expectations for each item for that country. If the p values are 

significant, that mean the items are significantly higher or lower than expected for the subgroups. 

Table 4.14 
 
Summary of Pairwise Interaction Terms 
 
Count of Pairwise Interaction Terms 52 
|Z| ≥ 2.0 26 
% Statistically Significant 50% 
Chi Square 751.5* 
df 3 

Note. *p < 0.001 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



104 
	  

Table 4.15 
 
Summary of Differential Item Functioning Statistics (Item Interactions) for Selected Countries 
Exhibiting |t| ≥ 2.0 
 
Country Item T 

Chinese Taipei 1 2.46 
5 -6.07 
6 -2.96 
7 -10.70 
8 2.69 

11 6.55 
13 

 
3.28 
 

Hong Kong SAR 2 3.69 
3 4.14 
4 2.79 
6 -4.71 
7 -6.30 

10 -2.87 
11 3.83 
12 

 
2.78 
 

Canada 3 -6.36 
4 -4.33 
7 7.91 
9 3.69 

10 2.54 
11 -4.81 
12 

 
2.11 
 

USA 2 -2.82 
4 3.55 
5 5.66 
6 4.86 
7 6.68 
8 -2.44 
9 -2.24 

11 -4.16 
12 -6.40 

Note. All interaction terms shown in this table are significant at p < 0.001. 
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Figure 4.10 includes a graphical summary from the pairwise interaction tests. The results 

are presented in two plots that reflect the two continents, with results for Chinese Taipei and 

Hong Kong SAR presented in the first plot, and Canada and the USA presented in the second 

plot. In each plot, the x-axis shows the 13 items, and the y-axis shows values of the t-test for the 

pairwise interaction. Separate lines and plotting symbols are used for each country.  

Generally speaking, values of the t-statistic (y-axis) that exceed |2| are worth further 

attention. Values higher than +2.00 indicate higher-than-expected ratings on a particular 

leadership activity, and values below -2.00 indicate lower-than-expected ratings on a particular 

leadership activity. In terms of the PIRLS and TIMSS rating scale, lower-than-expected ratings 

suggest that principals spent less time than expected on an activity, and higher-than-expected 

ratings suggest that principals spent more time than expected on an activity. As can be seen in 

the figure, significant interactions appeared in both directions for all four countries. It is also 

interesting to note the overall patterns across the four countries. To be more specific, the general 

trend of t-statistics across the 13 items appeared more similar within each continent than across 

the two continents. The overall pattern between Chinese Taipei and Hong Kong SAR in terms of 

both the direction and the magnitude of the pairwise interactions is quite similar, whereas more 

differences were perceived in the interaction terms between Canada and the United States for this 

matter. The interaction results suggested that principals’ perception of leadership practices were 

more similar within continents than across continents. 

Across the countries and items, the largest pairwise interaction statistics were related to 

Item 7 (addressing disruptive student behavior), followed by Item 5 (keeping an orderly 

atmosphere in the school), and Item 3 (monitoring teachers’ implementation of the school’s 

educational goals in their teaching). For Item 6 and Item 7, principals spent less time than 
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expected on these leadership practices in Asia, and more time than expected in North America, 

which indicates the fact that principals in North America spent more time on making rules for 

student behavior and addressing student behavior. For item 11, principals in Asia had reported 

more time than expected on engaging in educational conferences or visiting other schools for 

better and more effective school administration ideas. These findings are further discussed. 

 

 

Figure 4.10. Pairwise interaction terms for leadership practices 
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Parental Involvement (H7b) 

Summary statistics.  H7b hypothesized that meaningful patterns of differential item 

difficulty emerge for individual respondents when rating parental involvement across Hong 

Kong SAR, Chinese Taipei, Canada, and the United States. Table 4.16 presents the summary 

statistics from Model I. Likewise, for the parental involvement scale, the item facet was also 

centered in order to provide reference for the interpretation of the logit-scale locations across the 

principals, items, and countries facets. For the country facet, Chinese Taipei was fixed to zero 

logit to provide a reference level for the remaining countries. The average principal location was 

2.02 logits (SD = 1.49 logits), which is lot higher than the item location (0.00 logits). This 

indicates the principals reported higher levels of parental involvement based on PIRLS and 

TIMSS 2011 survey items (i.e., principals perceived that the parents had been actively 

engagement in their children’s schooling). Items of the parental involvement scale had a wide 

range of locations on the logit scale with a standard deviation of 1.45 logits—indicating that 

differences existed in terms of providing high ratings across items. Contrarily, as for the country 

facet, the standard deviation was relatively small (SD = 0.20 logits)—suggesting that there were 

small differences among principals’ perceptions on parental involvement. 

 Model-data fit statistics are also included in Table 4.16 for all three facets. In general, 

evidence of acceptable model-data fit is obtained when average values of MSE are around 1.00, 

and values of standardized fit statistics are between -2 and +2. For all three facets, the average 

values for all four fit statistics suggested acceptable fit to the Rasch model. However, as can be 

seen in the table, some values of standard deviations for item and country facets exceeded the -2 

and +2 range, which indicated deviations from the model expectations related to individual items 

and countries.  
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 As the indications of reliability, all the chi-square values for principal, item, and country 

facets were statistically significant at p < 0.001 level.  The more the value of the reliability of 

separation is close to 1.00, the more distinct locations. The reliability of separation values for the 

Parental Involvement scale in all three facets suggested statistically significant differences in the 

logit-scale locations, with item facet and country facet being more distinctive. 

Table 4.16 

Summary Statistics 

 Principal 
(N=634) 

Item 
(N = 13) 

Country 
(N = 4) 

Calibrations    
 
Measure (Logits) 

   

M 2.02 0.00 0.25 
SD 1.49 1.45 0.20 

Standard Error    
M 0.89 0.14 0.06 
SD 
 

0.45 0.07 0.01 

Model-Data Fit    
 
Infit MSE 

   

M 1.01 1.04 1.04 
SD 0.52 0.24 0.12 

Std. Infit    
M 0.00 0.02 0.49 
SD 1.03 3.59 2.48 

Outfit MSE    
M 0.95 0.93 0.97 
SD 0.58 0.29 0.14 

Std. Outfit    
M 0.00 -0.21 -0.71 
SD 
 

0.94 2.93 1.62 

Separation Statistics    
    
Reliability of Separation 0.55 0.99 0.88 
Chi-Square 1480.1* 1074.6* 31.1* 

Note. *p < 0.001 
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Variable map.  Figure 4.11 is a variable map that provides graphical summary of the 

results from Model I. The first column displays the logit scale on which the principals, items, and 

countries were measured. The location of the 634 principals on the logit scale are plotted in the 

second column. Each asterisk represents eight principals, a period mark represents between one 

and seven principals. Principals with higher location on the logit scale reported higher levels of 

perceived parental engagement. The logit locations of the principals were relatively widespread, 

bell-shaped, with the peak at 1.8 logits.  

The third column presents the locations of the four countries on the logit scale. Countries 

with higher locations required more perceived leadership participation. With the logit location of 

Chinese Taipei fixed to zero logits, principals in the United States reported the highest level of 

perceptions of parental involvement, followed by Hong Kong SAR and Canada. However, notice 

that the locations of all the countries were fairly close, the range of logit-scale location of the 

countries was rather small compared to the differences existed amongst principals. The column 

on the right of the country facet measures the item facet in the Parental Involvement survey. The 

direction of this facet is opposite from the other two facets in the model. Items with higher logit 

locations indicated more difficulty to endorse. Item 12 (Provide parents with additional learning 

materials, e.g., books, computers software for their child to use at home) was the most difficult 

item to endorse, suggesting that principals rated lowest on their ability to be able to provide 

extracurricular support to assist parents. The easiest item to endorse was Item 1 (Inform parents 

about their child’s learning progress), suggesting that principals rated the highest on being able 

to notify parents how well their children have done academically. The remaining items resided in 

between Item 12 and Item 1. Items 6, 9, and 11 presented the same level of item difficulty on the 

logit-scale. The logit-scale locations for most of the items resided between -1 logits and +2 
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logits. The last column in the variable map shows the calibration of the three-category rating 

scale. The horizontal lines represent the location on the logit-scale at which the difficulty of 

assigning a rating in the category just below the line was equal to the difficulty of assigning a 

rating in the category just above the line. 

 
 

Figure 4.11. Variable map for parental involvement 

 



111 
	  

Overall country calibrations.  Table 4.17 shows how principals from the four selected 

countries/regions perceived their efforts in incorporating parents into students’ learning. The 

overall locations of principals on the construct were demonstrated by the measures of the 

country. Higher measures in the country facet generally that principals in the country find the 

items easier to endorse, whereas lower values in measure means principals perceive the items to 

be more difficult. The United States ranked at the top among all the countries, and Chinese 

Taipei located at the bottom. The mean differences among the countries were calculated using 

the country shown in the column minus the country shown in the row. The largest difference 

exhibited was between the United States and Chinese Taipei (0.44), and the smallest difference 

was perceived between Hong Kong SAR, and the United States (0.05). 

Table 4.17 
 
Differences in the Difficulty of Principal Perceptions of Parental Involvement across Countries 
 
Country Measure Mean Differences in Parental Involvement 

Canada United 
States 

Hong Kong 
SAR 

Chinese 
Taipei 

Canada 0.18 -- -0.26 -0.21 0.18 
United States 0.44 0.26 -- 0.05 0.44 

Hong Kong SAR 0.39 0.21 -0.05 -- 0.39 
Chinese Taipei 0 -0.18 -0.44 -0.39 -- 

      
Chi-Square 31.1*     

df 3     
Note. *p < 0.001 
Note. Differences are calculated using the country shown in the column minus the country shown in the row. 
 

Interaction analysis.  Interaction analysis was also performed to between the items and 

the countries to see whether principals’ perceptions on parental involvement were invariant 

across region. The overall omnibus test for the interaction analysis was significant, c2 (52) = 
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418.8, p < 0.001. Interaction statistics suggested that there indeed existed differences in the 

difficulty ordering of the 13 parental involvement items across region. That is to say, the 

principals’ interpretations of the difficulty ordering of these parental activities was not invariant 

across all four countries. As a result, pairwise interaction analysis was further performed 

between each country and each item to reveal more details. As shown in Table 4.18, among the 

52 pairwise interactions (13 items across 4 countries), 25 (36.5%) interactions were statistically 

significant. Table 4.19 displays the all the items within each county with significant reactions 

from the pairwise interaction analysis. Results related to each item are included on separate lines 

within each country.  

Table 4.18 

Summary of Pairwise Interaction Terms 

Count of Pairwise Interaction Terms 52 
|Z| ≥ 2.0 19 

% Statistically Significant 36.5% 
Chi Square 418.8* 

df 3 
Note. *p < 0.001 
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Table 4.19 
 
Summary of Differential Item Functioning Statistics (Item Interactions) for Selected Countries 
Exhibiting |t| ≥ 2.0 with P <0.001 
 
Country Item T 

Chinese Taipei 5 -5.69 
7 -6.26 

9 4.11 
11 3.24 

13 
 

4.05 

Hong Kong SAR 4 3.68 
6 -3.15 

7 2.68 
10 -2.91 

11 -4.96 
13 

 

5.95 

Canada 4 -3.68 

5 3.15 
12 5.66 

13 
 

-2.67 

USA 6 3.17 

7 5.67 

12 -6.9 

13 -3.7 
Note. All interaction terms shown in this table are significant at p < 0.001. 

 
Figure 4.12 includes a graphical summary of the results from the pairwise interaction 

tests. For clarity, the results are presented in two plots that reflect the two continents, with results 

for Chinese Taipei and Hong Kong SAR presented in the first plot, and Canada and the USA 
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presented in the second plot. In each plot, the x-axis shows the 13 items, and the y-axis shows 

values of the t-test for the pairwise interaction. Separate lines and plotting symbols are used for 

each country. Significant interactions appeared in both directions for all four countries. Similar 

to the results from the Leadership Practices scale, the general trend of t-statistics across the 13 

items appeared more similar within each continent than across the two continents. The overall 

trend between the United States and Canada regarding both the direction and the magnitude of 

the pairwise interactions is very similar. However, the trend demonstrated between Hong Kong 

SAR and Chinese Taipei showcased more distinctive patterns. 

Across the countries and items, the largest pairwise interaction statistics were related to 

Item 7 (inform parents about the overall academic achievement of the school, e.g., results of 

national tests, results of inspections of learning), followed by Item 13 (organize workshops or 

seminars for parents on learning or pedagogical issues), and Item 4 (support individual parents 

in helping their child with schoolwork). For Item 4, principals from Canada spent less time than 

expected on supporting parents for students’ schoolwork, and at the same time, principals from 

Hong Kong SAR indicated they had spent more time in helping parents, the other two countries 

showed no statistically significant differences between the actual time spent and the model 

estimation. For Item 7, principals from Chinese Taipei and Canada reported to spend less time 

than expected on informing parents about the students’ academic outcomes, while Hong Kong 

SAR and the United States paid more attention to report students’ school performance to parents. 

For item 13, principals in Asia had reported more time than expected on organizing seminars to 

help parents understand more about their child’s learning progress, whilst principals in North 

America reported to spend less than expected time on the same matter. These findings are 

discussed further below. 
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Figure 4.12.  Pairwise interaction terms for parental involvement 

Disciplinary Climate (H7c) 

Summary statistics.  H7c hypothesized that meaningful patterns of differential item 

functioning emerge for individual respondents when rating disciplinary climate across Hong 

Kong SAR, Chinese Taipei, Canada, and the United States. Table 4.20 is the summary statistics 

from the first model for Disciplinary Climate scale. The item facet was centered to provide a 

frame of reference for the interpretation of the logit-scale locations across the principal, item, and 
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country facets. Chinese Taipei was fixed to zero logit like always for reference convenience. The 

average principal location was 3.02 logits (SD = 1.49 logits), which is noticeably higher than the 

item location (0.00 logits). Principal facet having higher location on the logit-scale suggested 

that principals interpreted the school disciplinary climate as relatively positive. Items of the 

Disciplinary Climate scale had a medium range of locations on the logit scale with a standard 

deviation of 0.07 logits—indicating some differences regarding providing high ratings across 

items. The country facet had the smallest standard deviation (0.43 logits) among all three facets, 

meaning that the perception differences of principals on school disciplinary climate were small 

across the four countries. 

 As for the model-data fit statistics, the average values for all four fit statistics 

demonstrated good fit to the Rasch model overall (the average values of MSE should be around 

1.00). All but one of the standardized fit values for all three facets exceeded the -2 and +2 range, 

which indicated deviations from the model expectation relative to the countries. Chi-square 

values for all three facets were statistically significant at p < 0.001 level. Reliability of separation 

values ranged from 0.45 to 0.85, with the country facet situated in the middle. The higher the 

values of the reliability of separation, the more distinct locations there are within the facets. In 

this case, the item facets displayed the highest level of distinction among all three facets, and the 

principal facet depicted the lowest level of divergence among the four countries selected.  
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Table 4.20 

Summary Statistics 

 Principal 
(N=634) 

Item 
(N = 10) 

Country 
(N = 4) 

Calibrations    
 
Measure (Logits) 

   

M 3.12 0.00 0.24 
SD 1.54 0.76 0.43 

Standard Error    
M 1.68 0.27 0.20 
SD 
 

0.47 0.08 0.08 

Model-Data Fit    
 
Infit MSE 

   

M 0.99 0.96 1.06 
SD 0.30 0.21 0.17 

Std. Infit    
M 0.01 -0.09 0.31 
SD 0.47 1.28 1.86 

Outfit MSE    
M 0.99 0.90 1.04 
SD 0.35 0.37 0.26 

Std. Outfit    
M 0.01 -0.20 0.09 
SD 
 

0.49 1.66 2.09 

Separation Statistics    
    
Reliability of Separation 0.45 0.85 0.67 
Chi-Square 733.2* 83.3* 28.7* 

Note. *p < 0.001 

Variable map.  Figure 4.13 is a variable map for the disciplinary climate scale. The first 

column displays the logit scale on which the principals, items, and countries were measured. The 

location of the 634 principals on the logit scale resides in the second column. Each asterisk 

represents 34 principals, a period mark represents between one and 33 principals. Principals with 

higher locations on the logit scale perceives disciplinary climate in their school to be better. The 

logit locations of the principals were relatively widespread with a shape of a vertical line. In the 
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variable map, I noticed that the principals had very high measures (note the row of asterisks at 

the top of the principal column). With such high measures, these principals were not measured 

very precisely because there were no items with similar measures—in other words, the survey 

was not adequately targeted to these principals. More-difficult items are needed to better measure 

these principals’ perceptions of disciplinary climate.  

The third column presents the locations of the four countries on the logit scale. In 

countries with higher locations, principals reported more leadership participation. With the logit 

location of Chinese Taipei fixed to zero logits, Chinese Taipei ranked the third place in terms of 

principals’ perceptions concerning the disciplinary climate in their schools. Canada had the 

highest average disciplinary climate level, followed by Hong Kong SAR, and the United States 

sat at the bottom. It is worth noticing that the locations of all the countries were fairly close, the 

range of logit-scale location (between a little bit lower than 0.00 logits to 1.00 logits) of the 

countries was rather small compared to the differences across principals. The fourth column 

measures the item facet in the disciplinary climate survey. The direction of this facet is opposite 

from the other two facets in the model. Items with higher logit locations indicated more difficulty 

to endorse. Item 8 (intimidation or verbal abuse among students) had the highest relative 

position on the logit-scale, which means it was the most difficult item for the principals to 

endorse, suggesting that intimidation was the most serious problems in terms of student 

behavior. The easiest item to endorse was Item 7 (theft), suggesting that stealing among students 

was hardly an issue. The remaining items resided in between Item 7 and Item 8. Items 2, 5, and 

9, and Items 4, 6, and 10 presented the roughly same levels of item difficulty on the logit-scale, 

respectively. The logit-scale locations for most of the items resided between -1 logits and +2 

logits. The last column in the variable map shows the calibration of the three-category rating 
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scale. The horizontal lines represent the location on the logit-scale at which the difficulty of 

assigning a rating in the category just below the line was equal to the difficulty of assigning a 

rating in the category just above the line. 

 
 

Figure 4.13. Variable map for disciplinary climate 

Overall country calibrations.  Table 4.21 displays how principals perceived the level of 

disciplinary climate in their schools. The overall locations of principals on the construct were 

presented using the locations of the country facet. Higher measure values in the country facet 
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suggest that principals within this country perceived the items as easier to endorse. On the 

contrary, lower values in measure means principals perceive their disciplinary climate to be less 

desirable. Canada had the highest value in country measure and the United States located at the 

bottom. The largest measure difference among all the selected countries was between Canada 

and the United States (0.95). Hong Kong SAR and Canada demonstrated the closest gap in terms 

of the difference in the country measure. 

Table 4.21 
 
Differences in the Difficulty of Principal Perceptions of Disciplinary Climate across Countries 
 
Country Measure Mean Differences in Disciplinary Climate 

Canada United 
States 

Hong Kong 
SAR 

Chinese 
Taipei 

Canada 0.74 -- 0.95 0.32 0.74 
United States -0.21 -0.95 -- -0.63 -0.21 
Hong Kong SAR 0.42 -0.32 0.63 -- 0.42 
Chinese Taipei 0 -0.74 0.21 -0.42 -- 
      
Chi-Square 28.7*     
df 3     

Note. *p < 0.001 
Note. Differences are calculated using the country shown in the column minus the country shown in the row. 
 

Interaction analysis.  The overall omnibus test for the interaction analysis on 

disciplinary climate was significant, c2 (52) = 69.4, p < 0.001. Table 4.22 is a summary for 

pairwise interactions. Interaction statistics suggested that there were differences in the difficulty 

ordering the 10 disciplinary climate items across countries. Put simply, the principals’ cognition 

on the difficulty ordering of these student disciplinary behaviors was variant among the four 

countries. Therefore, a further pairwise interaction analysis was conducted. Of all the 40 pairwise 

interactions (10 items across 4 countries), 8 (20%) interactions were statistically significant. 

Table 4.22 is a detailed illustration of all the items within each region that demonstrated 

significant reactions from the pairwise interaction analysis. 
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Table 4.22 

Summary of Pairwise Interaction Terms 
 
Count of Pairwise Interaction Terms 40 
|Z| ≥ 2.0 8 
% Statistically Significant 20% 
Chi Square 69.4* 
df 3 

Note. *p < 0.001 
 
Table 4.23 
 
Summary of Differential Item Functioning Statistics (Item Interactions) for Selected Countries 
Exhibiting |t| ≥ 2.0  
 
Country Item t 

Chinese Taipei 5 
 

-2.05 

Hong Kong SAR 3 -2.63 
8 
 

2.24 

Canada 1 -2.20 
8 
 

-2.16 

USA 1 2.24 
4 -2.24 
8 2.59 

Note. All interaction terms shown in this table are significant at p < 0.001. 
 
 Figure 4.14 is a graphical summary for the pairwise interaction tests. For better visual 

understanding, the results are presented in two plots that reflect the two continents, with results 

for Chinese Taipei and Hong Kong SAR presented in the first plot, and Canada and the USA 

presented in the second plot. In each plot, the x-axis shows the 10 items, and the y-axis shows 

values of the t-test for the pairwise interaction. Separate lines and plotting symbols are used for 

each country. The overall patterns between Hong Kong SAR and Chinese Taipei suggested more 

similarities, whereas the general trends between Canada and the United States indicated more 
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diversity. The general trend of t-statistics across the 10 items appeared more similar within each 

continent than across the two continents.  

 Across the country and item facets, the biggest pairwise interaction statistics were related 

to Item 4 (cheating), Item 6 (vandalism), and Item 7 (theft). For item 4, only principals from 

Canada rated the cheating issue higher than the model estimation, the remaining countries 

reported no statistically significant difference than the model estimation.  For item 6, t-statistics 

from all four countries resided within the range from -2 to +2, which means the principals’ 

perceptions on vandalism were not reported either higher or lower than expected. The same 

situation also applied to Item 7, where the theft issue showed no distinctive difference between 

the principals’ perception and the model estimation.  
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Figure 4.14.  Pairwise interaction terms for disciplinary climate 

Students’ Reading Perceptions (H7d) 

Summary statistics.  H7d hypothesized that meaningful patterns of differential item 

functioning emerge for individual respondents when rating students’ reading perceptions across 

Hong Kong SAR, Chinese Taipei, Canada, and the United States. The summary statistics from 

Model I for Students’ Reading Perception scale was presented in Table 4.24. Chinese Taipei was 
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fixed to provide reference convenience for the rest of the participating countries. The average 

student location was 0.62 logits (SD = 1.49 logits), which is moderately higher than the item 

location (0.00 logits). The overall student location being higher suggested that students perceived 

their reading ability as relatively positive. The average standard deviation for the Reading 

Perception scale was 0.57 logits—suggesting small differences in opinions on high ratings across 

items. The country facet had the smallest standard deviation (0.15 logits) among all facets, 

indicating a small perception difference existed among students across the four countries. 

 A good model-data fit data for the Rasch model should have the average MSE values 

around 1.00. In general, this Rasch model had an acceptable to good fit, according to the values 

presented from table 20. However, it is noticeable that there are some standardized fit statistic 

values in item and country facets that exceeded the -2 and +2 range, an indication of deviation 

from the model estimation. Reliability of separation values ranged from 0.55 to 0.99. A higher 

value of the reliability of separation suggests more distinction in locations within that facet. In 

this case, the item and the country facets demonstrated high levels of divergence whereas the 

distinction among students was relatively moderate.  
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Table 4.24 

Summary Statistics 

 Student 
(N=16916) 

Item 
(N = 13) 

Country 
(N = 4) 

Calibrations    
 
Measure (Logits) 

   

M 0.62 0.00 0.19 
SD 1.46 0.57 0.15 

Standard Error    
M 0.90 0.02 0.01 
SD 0.50 0.00 0.00 

 
Model-Data Fit 

   

 
Infit MSE 

   

M 0.97 1.00 1.01 
SD 0.43 0.11 0.03 

Std. Infit    
M 0.00 -0.44 0.62 
SD 0.95 6.78 3.66 

Outfit MSE    
M 0.97 0.97 1.98 
SD 0.50 0.14 0.05 

Std. Outfit    
M 0.02 -1.07 -1.79 
SD 
 

0.91 6.92 4.15 

Separation Statistics    
    
Reliability of Separation 0.50 > 0.99 > 0.99 
Chi-Square 33205.9* 11171.0* 698.1* 

Note. *p < 0.001 

Variable map.  Figure 4.15 is a variable map for the reading perception scale. The first 

column is a display of the logit scale on which the students, items, and countries were measured. 

The location of the 16,916 students on the logit scale resides in the second column. Each asterisk 

symbolizes 180 students and a period mark represents between one to 179 students. Students 

with higher locations on the logit scale perceive their reading ability in a more advanced or 
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satisfying level. The logit distribution of the students was relatively bell-shaped, evenly 

distributed, with the peak centered at the 0.5 logits. 

 The third column presents the location details for the country facet. Chinese Taipei was 

fixed to zero logits for reference purpose. According to the logit scale, Chinese Taipei ranked at 

the fourth place among all the countries, with Canada and Hong Kong SAR at the top, and the 

United States in the middle. The locations of all the countries were within a narrow range, 

suggesting that the overall locations of each country were fairly close, only small differences in 

terms of students’ reading perceptions were discovered. The fourth column measures the item 

facet in the reading perception scale. Note that the direction of the item facet is opposite from the 

other two facets because the higher the item difficulties, the lower chance the students would be 

able to endorse the items. Item 1 (I read only if I have to) and Item 11(I have trouble reading 

stories with difficult words) had the highest position in the logit-scale, which means they have 

the highest measure in item difficulty. The easiest item was Item 7 (I usually do well in reading), 

suggesting that all of the students generally perceived their reading performance to be 

satisfactory. Item difficulties for the remaining items situated between -1 logits to +1 logits, with 

some of the items having the same, or similar levels (i.e., items 4, 5, and 10). The last column in 

the variable map shows the calibration of the three-category rating scale. The two horizontal 

lines in this column represent the location at which the difficulty of assigning a rating in the 

category just below the line was the same as the difficulty of choosing a rating in the category 

just above the line.  
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 Figure 4.15. Variable map for students’ reading perception 

Overall country calibrations. Table 4.25 displays how students from the four selected 

regions perceived their reading ability. The overall locations of students on the construct were 

demonstrated by the measures of the country. Higher measure in the country facet generally 

indicates principals in the country find this construct easier to endorse, whereas lower values in 

measure means principals perceive engaging parents to be more difficult. The logit location of 

Chinese Taipei was set to zero logits. Canada and Hong Kong SAR almost had the same level of 
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measure in the logit scale. The largest measure difference existed between Canada and Chinese 

Taipei. The mean differences in terms of the country measures were also calculated in this table. 

Table 4.25 

Differences in the Difficulty of Principal Perceptions of Disciplinary Climate across Countries 

Country Measure 
Mean Differences in Reading Perception 

Canada United 
States 

Hong Kong 
SAR 

Chinese 
Taipei 

Canada 0.32 -- 0.19 0.01 0.32 
the United States 0.13 -0.19 -- -0.18 0.13 
Hong Kong SAR 0.31 -0.01 0.18 -- 0.31 
Chinese Taipei 0 -0.32 -0.13 -0.31 -- 
      
Chi-Square 698.1*     
df 3     

Note. *p < 0.001. Differences calculated using country shown in the column minus the country shown in the row. 
 

Interaction analysis.  The overall omnibus test for the interaction analysis on students’ 

reading perception was significant, c2 (52) = 3463.8, p < 0.001. Table 4.26 is a summary for 

pairwise interactions. With p value being statistically significant, the interaction statistics 

suggested that there existed differences in the difficulty ordering the 13 reading perception items 

across countries. That being said, the students’ perceptions on their ability to read was not 

invariant across the four countries. Amongst all the 52 (13 items across 4 countries) pairwise 

interactions, 38 (73.1%) interactions were statistically significant. Table 4.27 provides details 

from the pairwise interaction analysis. Shading was applied to Hong Kong SAR and the United 

States in order to provide a better visual effect.  

Table 4.26 

Summary of Pairwise Interaction Terms 

Count of Pairwise Interaction Terms 52 
|Z| ≥ 2.0 38 
% Statistically Significant 73.1% 
Chi Square 3463.8* 
df 3 

Note. *p < 0.001 
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Table 4.27 
 
Summary of Differential Item Functioning Statistics (Item Interactions) for Selected Countries 
Exhibiting |t| ≥ 2.0 
 
Country Item t 
Chinese Taipei 1 4.61 

2 5.27 
4 6.04 
6 -6.34 
7 -12.77 
8 -11.74 
9 6.96 

10 6.56 
11 3.01 
12 -9.48 
13 

 
5.52 

Hong Kong SAR 3 -5.64 
7 -4.16 
8 -2.80 
9 4.14 

10 7.64 
11 10.34 
12 -16.06 
13 

 
7.3 

Canada 2 -10.28 
5 -10.25 
6 3.19 
7 7.13 
8 4.96 

12 
 

4.78 

USA 1 -5.97 
2 9.18 
3 7.06 
4 -9.31 
5 10.88 
6 6.90 
7 13.32 
8 11.91 
9 -12.11 

10 -14.90 
11 -13.13 
12 22.18 
13 -12.43 

Note. All interaction terms shown in this table are significant at p < 0.001. 
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Figure 4.16 is a graphical summary for the pairwise interaction tests. The results of the 

interaction trends for the four countries are presented separately in two plots for a better visual 

comparison (Hong Kong SAR and Chinese Taipei, and Canada, and the United States were 

plotted together based off the fact that each of the two countries belong to the same continents). 

In each plot, the x-axis shows the 13 items, and the y-axis shows values of the t-test for the 

pairwise interaction. Different lines and plotting symbols are utilized for each country. From the 

first plot, the overall patterns between Hong Kong SAR and Chinese Taipei were similar. The 

general trends between Canada and the United States told a totally different story. The 

distribution of the t-statistics was by no means similar between these two countries, which 

indicated a greater perception difference among students between Canada and the United States. 

For the t-statistics of the items which exceeded |t| = 2, the reported perception is 

significantly different from the model estimation. Items in the Reading Perception scale are 

largely deviant from the model expectation. In both line plots, a lot of items resided either a lot 

higher or a lot lower than expected. Across the item and country facets, the largest pairwise 

interaction statistics were located on Item 7 (I usually do well in reading), followed by Item 8 

(Reading is easy for me), and Item 12 (My teacher tells me I am a good reader). For item 7, 

students from both Hong Kong SAR and Chinese Taipei rated lower than expected, while 

students from Canada rated higher on this matter, which means students from North America 

demonstrated a lot higher confidence in terms of their reading performance. Similar results also 

applied to Item 8, with Asian students rated lower than expected and students from North 

America rated this item higher than expected. For item 12, students from North America 

demonstrated higher confidence in terms of the frequencies that their teachers gave them praise 

or encouragement than students from Asia. Also worth noticing is the fact that the average rating 
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for this item from the United States is a lot higher than Canada (though both countries rated 

higher than expected), the can possibly be attributed to the fact that American teachers might 

have used more verbal encouragement than Canadian teachers when it comes to coach student’s 

reading development.  

 

 

Figure 4.16.  Pairwise interaction terms for reading perception 

 A summary table of the major statistics and findings is provided.  
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Table 4.28 

Summary of the Major Statistics and Findings 

Leadership Practices 
 
Summary Statistics 

Principal Location 1.67 logits (SD = 1.63 logits) 
Item Location was fixated to 0.00 logits (SD = 0.72 logits) 
Country Location -0.20 logits (SD = 0.15 logits) 

Variable Map 
Item with highest difficulty: 11 
Item with lowest difficulty: 5 
Country location from high to low: Hong Kong SAR, Canada, USA, Chinese Taipei 

Interaction Analysis 
Number of statistically significant pairwise interaction: 26 

 
Parental Involvement 

 
Summary Statistics 

Principal Location 2.02 logits (SD = 1.49 logits) 
Item Location was fixated to 0.00 logits (SD = 1.45 logits) 
Country Location 0.25 logits (SD = 0.20 logits) 

Variable Map 
Item with highest difficulty: 12 
Item with lowest difficulty: 1 
Country location from high to low: USA, Hong Kong SAR, Canada, Chinese Taipei 

Interaction Analysis 
Number of statistically significant pairwise interaction: 19 

 
Disciplinary Climate 

 
Summary Statistics 

Principal Location 3.12 logits (SD = 1.54 logits) 
Item Location was fixated to 0.00 logits (SD = 0.76 logits) 
Country Location 0.24 logits (SD = 0.43 logits) 

Variable Map 
Item with highest difficulty: 8 
Item with lowest difficulty: 7 
Country location from high to low: Canada, Hong Kong SAR, Chinese Taipei, USA 

Interaction Analysis 
Number of statistically significant pairwise interaction: 8 

 
Students’ Perceptions on Reading 

 
Summary Statistics 

Student Location 0.62 logits (SD = 1.46 logits) 
Item Location was fixated to 0.00 logits (SD = 0.57 logits) 
Country Location 0.19 logits (SD = 0.15 logits) 

Variable Map 
Item with highest difficulty: 1 and 11 
Item with lowest difficulty: 7 
Country location from high to low: Canada, Hong Kong SAR, USA, Chinese Taipei 

Interaction Analysis 
Number of statistically significant pairwise interaction: 38 
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Summary 

 In this chapter, several statistical tests were conducted in answering the research 

questions. Correlational analysis tested the relationship among the independent variables 

(leadership practices, parental involvement, and disciplinary climate) and the dependent 

variables (students’ perceptions on reading and student achievement in reading, math, and 

science). Descriptive statistics, bivariate correlation analysis, Structural Equation Modeling, 

Rasch Rating Scale modeling, and differential item functioning were utilized to obtain the 

results. The results of this study, for the most part, support all seven hypotheses. All bivariate 

correlations in hypotheses 1, 2, and 4 were statistically significant, but several values were 

around zero—indicating a lack of meaningful relationship. For hypothesis 5, the means of 

Leadership Practices subscale showcased meaningful differences; however, the differences were 

quite small and therefore not substantively meaningful. Hypothesis 3 was also supported because 

parental involvement and disciplinary climate were found to have significant mediating effects 

on the outcome variables through the impact of leadership practices. The results also indicated 

that, with regard to hypothesis 6, gender was not a statistically meaningful moderator in the 

proposed SEM model.  
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CHAPTER V: 

DISCUSSION OF RESULTS 

 This chapter presents discussions and conclusions of the results from the analyses 

conducted in Chapter IV. It reiterates the purpose and findings of this dissertation, and at the 

same time, talking about implications for theory and practice based off the results. Last but not 

the least, suggestions for future research will also be provided in this chapter. The overarching 

purpose of this study was to see if school leadership has an indirect impact on student 

achievement (reading, math, and science) through influencing parental involvement and 

disciplinary climate. To be more specific, the dissertation aimed to explore whether parental 

involvement and disciplinary climate served as mediating factors under the impact of school 

leadership. Also, the study looked into whether principals’ perceptions on school leadership, 

parental involvement, and disciplinary climate vary across region and if students’ gender has an 

impact on their perceptions on reading and their actual achievement. 

Overview of Findings 

  For the bivariate correlational analyses, all variables had significant correlations at p < 

0.01 level. Correlations between leadership practices and parental involvement (r = 0.31), and 

leadership practices and disciplinary climate (r= 0.13) are statistically significant at p < 0.01. 

Likewise, significant correlations were found among parental involvement, disciplinary climate 

with students’ reading perceptions and their achievement in three subject matters. To be more 

specific, parental involvement has significant correlations with students’ reading perceptions, 

reading achievement, math achievement, and science achievement, and the correlations are 0.05, 
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0.15, 0.14, and 0.15, respectively. Disciplinary climates’ correlation coefficients with the 

outcome variables were very small (close to zero) yet still statistically significant, this could be 

attributable to the large sample size. As for students’ reading perceptions, it has positive and 

significant correlation with all of the achievement subjects. The largest correlation was between 

students’ reading perceptions and their reading achievement (r = 0.38), followed by the its 

correlation with science achievement (r = 0.27), and math achievement (r = 0.18).  

 The intra-class correlation coefficients (ICC) statistics justified the validity of the data 

aggregation, with c2 test as an indication of the proportion of variance. Among school leadership 

practices, parental involvement, and disciplinary climate, the c2 statistics were 41%, 22%, and 

15%, respectively. The two-way random effects support a statistically significant variance in 

those three variables mentioned above. As for the structural equation analyses, the first mixture 

model examined if school leadership had an indirect impact on students’ reading perceptions 

mediated by two variables, namely parental involvement and disciplinary climate. For the first 

path model where leadership practices’ indirect influence was tested on students’ reading 

perceptions, the modified model suggested a satisfying model-data fit with c2 = 1.10, df = 2, p = 

0.58, RMSEA < 0.001. Other fit statistics, such as the Normed Fit Index (NFI), Goodness of Fit 

Index (GFI), and Adjusted Goodness of Fit (AGIF) were all well above the satisfactory level 

(greater than 0.9). Results from the structural equation modeling showed that parental 

involvement had no significant impact on student achievement; while in the correlational 

analysis, parental involvement was positively correlated with student achievement. The 

contradictory results can be explained possibly by the large sample size and that they were two 

different analyses; and when both parental involvement and disciplinary climate were introduced 

in a SEM analysis, disciplinary climate explained the majority part of the influence on students’ 
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perception on reading and their academic achievement, which made parental involvement’s 

effect become insignificant. 

Reading Perceptions 

 The first model is a school-level mixture model which tested school leaderships indirect 

impact on students’ reading perceptions their two mediators, namely parental involvement and 

disciplinary climate. Model modification suggested to add error covariance between disciplinary 

climate and students’ reading perceptions. The error covariance between disciplinary climate and 

students’ reading perceptions was 1.58. The maximum likelihood chi-square model fit after 

model modification is c2 = 1.10, df = 2, p = 0.58, RMSEA < 0.001. The revised model evidenced 

good model data-fit with p value greater than 0.05. Other model data fit statistics (NFI, GFI, and 

AGFI) had all indicated good model-data fit with all values being close to 1.  

Reading Achievement 

 The second model is a school-level mixture model which examined if school leadership 

had an indirect impact on students’ reading achievement via the same two mediators, namely 

parental involvement and disciplinary climate. The initial model was not statistically significant 

based on the chi-square statistics, modification indices suggested adding an error covariance 

between disciplinary climate and students’ reading achievement. The error covariance between 

disciplinary climate and students’ reading perceptions was -1.06. The maximum likelihood chi-

square model fit after model modification is c2 = 0.89, df = 2, p = 0.64, RMSEA < 0.001. The 

revised model evidenced good model data-fit with p value greater than 0.05. Other model data fit 

statistics (NFI, GFI, and AGFI) had all indicated good model-data fit with all values being close 

to 1 (greater than 0.99).  
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Math Achievement 

 The third model is also a school-level mixture model dealing with the indirect impact of 

school leadership on students’ math achievement via mediating effects from parental 

involvement and disciplinary climate. The initial model proposed that country to be served as a 

moderator and the model statistics did not yield a statistically significant result. Modification 

indices suggested adding an error covariance between disciplinary climate and students’ math 

achievement. After this path was added, the model-data fit turned out to be statistically 

significant. The error covariance between disciplinary climate and students’ math achievement 

was -1.76. Other model data fit statistics (NFI, GFI, and AGFI) were all greater than 0.99, which 

indicated a statistically significant model.  

Science Achievement 

 The fourth model was still a school-level mixture model dealing with the indirect impact 

of school leadership on students’ science achievement via mediating effects from parental 

involvement and disciplinary climate. The initial model proposed that country to be served as a 

moderator and the model statistics did not yield a statistically significant result. Modification 

indices suggested adding an error covariance between disciplinary climate and students’ science 

achievement. After this path was added, the model-data fit turned out to be statistically 

significant (c2 = 0.89, df = 2, p = 0.63, RMSEA < 0.001). The error covariance between 

disciplinary climate and students’ math achievement was -1.52. Other model data fit statistics 

(NFI, GFI, and AGFI) were all greater than 0.99, which indicated a statistically significant 

model.  
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Model 2—Student Level 

 At the student level, school leadership’s indirect impact on students’ reading perceptions 

and student achievement as a whole was variant across gender and region. This mixture model 

was analyzed at the student level because gender information only exists at student level. Student 

achievement data (reading, math, and science) were averaged for this analysis. The proposed 

model had two independent variables (students’ reading perceptions and student achievement, 

and they were predicted by parental involvement, disciplinary climate, and gender (moderator). 

In addition, parental involvement and disciplinary climate were predicted by leadership practices 

and country (moderator).  

 The initial model did not yield satisfactory fit statistics (c2 = 190.17, df = 7, p <0.001, 

RMSEA = 0.04). According to the modification index, several error covariance paths had been 

suggested among the observed variables. Four error covariances were added, as suggested, 

between parental involvement and disciplinary climate, parental involvement and student 

achievement, disciplinary climate and students’ reading perceptions, and students’ reading 

perceptions and student achievement. The modified mixture model indicated a good data to 

model fit (c2 = 6.45, df = 4, p = 0.17, RMSEA = 0.006).  

 Students’ reading perceptions have positive correlations with all the achievement subject 

matters. The students’ perceptions on their reading has moderate correlations with student 

achievement, among which reading achievement demonstrated the strongest correlation with r = 

0.38 at p < .01 level, followed by science (r = .27, p < .01) and math (r = .17, p < .01). To the 

researcher’s knowledge, very few researchers investigated how students’ self-perception on their 

reading ability is related to their actual academic performance. As expected, students’ reading 

perceptions have positive correlations with student achievement. 
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 Statistically-significant differences were found in the principals’ perception on leadership 

practices across Hong Kong SAR, Chinese Taipei, Canada, and the United States. One-way 

ANOVA indicated that there existed mean differences among principals’ perceptions in 

Leadership Practices across the four countries. The means ranged from 2.40 to 2.45 with Hong 

Kong SAR has the highest mean and Canada lowest. F statistics also showcased statistically 

significant differences among the group means as a whole (F (3, 429643) = 585.07, p < .05). A 

Tukey post hoc further revealed if there existed any mean differences among each pair of groups. 

The results suggested that statistically meaningful mean differences existed between each of the 

group combination. The largest mean difference was between Canada and Hong Kong SAR 

(0.05) and the smallest mean difference can be found between Hong Kong SAR and Chinese 

Taipei (0.01).  

Differential Item Functioning across Region 

 Meaningful differential item functioning emerged in terms of leadership practices, 

parental involvement, disciplinary climate, and students’ perception on their reading abilities 

across region. More specifically, for all the scales (leadership practices, parental involvement, 

disciplinary climate, and students’ perceptions on reading) that were given to the individual 

respondents (principals and students), there were statistically-significant differences in terms of 

item difficulty across region.  

Leadership Practices 

For leadership practices scale, item facet was centered so that the average location was 

zero. Furthermore, the country facet was specified, the location of Chinese Taipei was set to zero 

logit to provide a reference point. The average principal location was 1.67 logits (SD = 1.63 

logits), higher than the average item location (0.00 logits), suggesting that principals from the 
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four countries overall perceived the leadership practices to be relatively easy. With the standard 

deviation being relatively high, I can conclude that the variance of principal location on the logit 

scale is wide. As for the 13 leadership practices items, a small standard deviation of 0.72 logits 

serves as an indication of differences in the difficulty to provide high ratings across the items. 

Contrarily, in terms of the country locations, the standard deviation turned out to be relatively 

small, demonstrating small differences in principals’ perceptions on leadership practices across 

region.  

 To evaluate model-data fit statistics, Rasch analysis utilizes the mean square error (MSE) 

and standardized versions of two model-data fit statistics (Engelhard, 2013; Bond & Fox, 2015). 

A good MSE fit should be averaged around 1.00, with the standardized fit statistics between -2 

and +2. All three facets suggested acceptable fit to the Rasch Rating Scale model with all the 

MSE values situated at 0.99. However, it is worth noting that item and country facets had the 

standard deviation values indicating deviations from model expectations in these two facets. In 

Rasch measurement, reliability of separation statistics and chi-square tests are used as 

information of reliability. The separation statistics for all three facets suggested very distinctive 

locations on the logit scale (values range from 0.85 to 0.98, which are close to 1.00). 

Additionally, chi-square values (chi-square values for principal, item, and country facets were 

2742.3, 762.5, and 22.7, respectively) also suggested statistically significant differences in the 

logit scale locations for all three facets. The variable map provided a visual summary of all the 

three facets. The second column depicts the logit location distribution of principals’ rating 

difficulty, with most of the principals’ location centered between 0-3 on the logit scale. As 

aforementioned, the logit location of Chinese Taipei was fixed at zero logits to provide a 

reference level, the rest of the three regions were all higher on the logit scale, with Hong Kong 
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SAR being the highest, Canada and the United States situated in between Hong Kong SAR and 

Chinese Taipei. For item difficulties, item 11 has the highest item difficulty whilst the easiest 

item in Leadership Practices scale was item 5. The overall omnibus test for the interaction 

between the items and the countries was statistically significant, c2 (52) = 751.5, p < 0.001. This 

finding indicates that differences in the difficulty ordering of the 13 leadership items did exist 

among the principals in those four countries. Of all the 52 pairwise interactions, 26 interactions 

appeared to be statistically significant. The t-statistics are significance test for the difference 

between the measurement of items within Country facet, compared to the model’s expectations 

for each item within overall. If the p values are significant, that mean the items are significantly 

higher or lower than expected for the subgroups compared to the overall calibration. In terms of 

the Differential Item Functioning statistics, each country has several items that exceeded |t| ≥ 

2.0. In the graphical summary of the pairwise interaction tests, the results were presented in two 

separate plots reflecting two continents (North America and Asia). If the absolute value of t 

statistic exceeds 2, attention is worthy. Values either higher or lower than +2 and -2 indicate 

higher/lower-than-expected ratings for individual leadership practices items. The overall patterns 

within continents is more similar than between continents. Patterns of interaction terms between 

Chinese Taipei and Hong Kong in terms of the directions and the magnitude is closer than those 

between Canada and the United States. The largest pairwise interaction statistics were observed 

in Item 7 (addressing disruptive student behavior), Item 5 (keeping an orderly atmosphere in the 

school), and Item 3 (monitoring teachers’ implementation of the school’s educational goals in 

their teaching). In Asian Countries, principals had reported to spend less time on Item 6 

(ensuring that there are clear rules for student behavior) and Item 7 (addressing disruptive 

student behavior), whilst principals in North America had spent more time on those leadership 
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practices. For Item 11 (initiating educational projects or improvements), the time principals in 

Asia spent was higher than expected and lower than expected in North America.  

Parental Involvement 

For parental involvement scale, item facet was also centered at the average location of 

zero. Moreover, the country facet was specified, the location of Chinese Taipei again was fixed 

to zero logit to provide reference to the rest of the countries. The average principal location was 

2.02 logits (SD = 1.49 logits), which is higher than the average item location (0.00 logits), 

indicating that principals overall perceived the parental involvement to be relatively easy. With 

the standard deviation being relatively high, I can conclude that the variance of principal location 

on the logit scale is wide. As for the 13 parental involvement items, a medium standard deviation 

of 1.45 logits is an indication of differences in the difficulty to provide high ratings across the 

items. Contrarily, in terms of the country locations, the standard deviation turned out to be 

relatively small (.20 logits), demonstrating small differences in principals’ perceptions on 

leadership practices across region.  

 All three facets suggested acceptable fit to the Rasch Rating Scale model with all the 

MSE values ranging from 0.93 to 1.04). However, it is worth noting that item and country facets 

had the standard deviation values indicating deviations from model expectations in these two 

facets. The separation statistics for all three facets demonstrated very distinctive location on the 

logit scale, suggesting that the item difficulties and person locations on the logit scale were 

statistically significant. The reliability of separation for Principal facet was the lowest, which 

means, among all three facets, the Principal facet exhibited the smallest distinction.  

Additionally, chi-square values (chi-square values for principal, item, and country facets were 

1480.1, 1074.6, and 31.1, respectively) also suggested statistically-significant differences in the 
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logit scale locations for all three facets. The second column depicts the logit location distribution 

of principals’ rating difficulty, with most of the principals’ location centered between 0-3 on the 

logit scale. Likewise, the logit location of Chinese Taipei was fixed at zero logits to provide a 

reference level, the rest of the three regions were all higher on the logit scale, with the United 

States being the highest, followed by Hong Kong SAR and Canada. For item difficulties, item 12 

(provide parents with additional learning materials) has the highest item difficulty whilst the 

easiest item in Parental Involvement scale was item 1 (inform parents about their children’s 

learning progress) The item locations on the logit scale were more spread with the measure 

range from approximately -2.5 to 2.2. The overall omnibus test for the interaction between the 

items and the countries was statistically significant, c2 (52) = 418.8, p < 0.001. This finding 

indicates that differences in the difficulty ordering of the 13 parental involvement items did exist 

among those four countries. Of all the 52 pairwise interactions, 19 interactions appeared to be 

statistically significant. The t-statistics are significance test for the difference between the 

measurement of items for a particular country, compared to the model’s expectations for each 

item. In the graphical summary of the pairwise interaction tests, the results were presented in two 

separate plots reflecting two continents (North America and Asia). If the absolute value of t 

statistic exceeds 2, attention is worthy. Values either higher or lower than +2 and -2 indicate 

higher/lower-than-expected ratings for individual Parental Involvement items. The overall trend 

between the United States and Canada concerning both the direction and the magnitude of the 

pairwise interactions is very similar. On the contrary, the trends displayed between Hong Kong 

SAR and Chinese Taipei were more distinct. The largest pairwise interaction statistics were 

observed in Item 7 (inform parents about the overall academic achievement of the school, e.g., 

results of national tests, results of inspections of learning), Item 13 (organize workshops or 
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seminars for parents on learning or pedagogical issues), and Item 4 (support individual parents 

in helping their child with schoolwork). In Asian Countries, principals had reported to spend less 

time on Item 5 (volunteer for school projects, programs, and trips) and Item 7 (inform parents 

about the overall academic achievement of the school), whilst principals in North America had 

spent more time on those parental involvement activities than principals in Asian countries. 

Principals from Canada were reported to spend less time than expected on supporting parents for 

students’ schoolwork. Meanwhile, principals from Hong Kong SAR demonstrated more-than-

expected time in helping parents. The other two countries showed no significant differences 

between the actual time and the model estimation.  

Disciplinary Climate  

The average principal location was 3.12 logits (SD = 1.49 logits), which is higher than the 

average item location (0.00 logits), indicating that principals overall perceived the disciplinary 

climate to be relatively easy. With the standard deviation being relatively high, I can conclude 

that the variance of principal location on the logit scale is wide. In terms of the 10 disciplinary 

climate items, a medium standard deviation of 0.07 logits is an indication of differences in the 

difficulty to provide high ratings across the items. Contrarily, in terms of the country locations, 

the standard deviation turned out to be relatively small (.43 logits), demonstrating small 

differences in principals’ perceptions on leadership practices across region.  

 All three facets suggested acceptable fit to the Rasch Rating Scale model with all the 

MSE values ranging from 0.90 to 0.99). However, it is worth noting that item and country facets 

had the standard deviation values indicating deviations from model expectations in these two 

facets. The separation statistics for all three facets suggested very distinctive locations on the 

logit scale (values range from 0.45 to 0.85). The reliability of separation for Principal facet was 
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the lowest (0.45). Additionally, chi-square values (chi-square values for principal, item, and 

country facets were 733.2, 83.3, and 28.7, respectively) also suggested statistically significant 

differences in the logit scale locations for all three facets. The second column depicts the logit 

location distribution of principals’ overall perceptions of disciplinary climate, with the locations 

of the principals spread out on the logit scale. Likewise, the logit location of Chinese Taipei was 

fixed at zero logits to provide a reference level, the logit location of the United States was 

slightly lower than Chinese Taipei; Canada and Hong Kong SAR’s locations were higher than 

that of Chinese Taipei. For item difficulties, Item 8 (intimidation and verbal abuse among 

students) has the highest item difficulty whilst the easiest item in disciplinary climate scale was 

item 7 (theft). The item locations on the logit scale were less spread out with the measure range 

from approximately -1 to 1.5. The overall omnibus test for the interaction between the items and 

the countries was statistically significant, c2 (52) = 69.4, p < 0.001. This finding indicates that 

differences in the difficulty ordering of the 10 disciplinary climate items did exist across those 

four countries. Of all the 40 pairwise interactions, 8 interactions appeared to be statistically 

significant. The t-statistics are significance test for the difference between the measurement of 

items for a particular country, compared to the model’s expectations for each item overall. If the 

p values are significant, that mean the items are significantly higher or lower than expected for 

the subgroups. In terms of the Differential Item Functioning statistics, each country has several 

items that exceeded |t| ≥ 2.0. In the graphical summary of the pairwise interaction tests, the 

results were presented in two separate plots reflecting two continents (North America and Asia). 

If the absolute value of t statistic exceeds 2, attention is worthy. The overall trend between Hong 

Kong SAR and Chinese Taipei concerning both the direction and the magnitude of the pairwise 

interactions is very similar. On the contrary, the trends displayed between Canada and the United 
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States were more distinct. For disciplinary climate scale, most t-statistics for individual items in 

four countries resided within the -2 to +2 range, meaning that the observed scores and the model 

expectations did not have statistically significant differences. The largest pairwise interaction 

statistics were observed in Item 4 (cheating), Item 6 (vandalism), and Item 7 (theft). In Asian 

Countries, principals in Hong Kong SAR had reported to spend less time on Item 3 (classroom 

disturbance). In North American countries, USA principals reported that they spent more time 

on addressing intimidation or verbal abuse issues among students, however, those Canadian 

principals had spent less than expected time on the same issue.  

Students’ Reading Perceptions 

The average student location was 0.62 logits (SD = 1.49 logits), which is moderately 

higher than the average item location (0.00 logits), indicating that students overall perceived 

their reading to be relatively easy. With the standard deviation being relatively high, I can 

conclude that the variance of principal location on the logit scale is wide. In terms of the 13 

items, a medium standard deviation of 0.57 logits is an indication of differences in the difficulty 

to provide high ratings across the items. Contrarily, in terms of the country locations, the 

standard deviation turned out to be the smallest (.15 logits), suggesting very small differences in 

students’ perceptions on leadership practices across region.  

 As for the model-data fit statistics, all three facets suggested acceptable fit to the Rasch 

Rating Scale model with all the MSE values ranging from 0.97 to 1.00). However, it is worth 

noting that item and country facets had the standard deviation values indicating deviations from 

model expectations in these two facets. In Rasch measurement, reliability of separation statistics 

and chi-square tests are used as information of reliability. The separation statistics for all three 

facets suggested that there were generally distinct locations on the logit scale for elements within 
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each facet (values range from 0.50 to 0.99). The reliability of separation for Student facet was 

the lowest (0.50). Additionally, chi-square values (chi-square values for principal, item, and 

country facets were 33205.9, 11171.0, and 698.1, respectively) also suggested statistically 

significant differences in the logit scale locations for all three facets. The second column is the 

logit location distribution of students’ perceptions on their reading ability, it is roughly bell-

shaped, with most of the students’ logit locations centered between 0 and 1. Likewise, the logit 

location of Chinese Taipei was fixed at zero logits to provide a reference level, all the other three 

countries’ logit locations were slightly higher than Chinese Taipei; Canada and Hong Kong 

SAR’s locations were almost the same, USA was situated at the third place. For item difficulties, 

Item 1 (I read only if I have to) and Item 11 (I have trouble reading stories with difficult words) 

have the highest item difficulties whilst the easiest item in the scale was item 7 (I usually do well 

in reading). The item locations on the logit scale were more centered around the measure range 

from approximately -1 to 1. The overall omnibus test for the interaction between the items and 

the countries was statistically significant, c2 (52) = 3463.8, p < 0.001. This finding indicates that 

differences in the difficulty ordering of the 10 disciplinary climate items did exist among those 

four countries. Of all the 52 pairwise interactions, 38 interactions appeared to be statistically 

significant. The t-statistics are significance test for the difference between the measurement of 

items within Country facet, compared to the model’s expectations for each item within that 

country. If the p values are significant, that mean the items are significantly higher or lower than 

expected for the subgroups. In terms of the Differential Item Functioning statistics, each country 

has several items that exceeded |t| ≥ 2.0. In the graphical summary of the pairwise interaction 

tests, the results were presented in two separate plots reflecting two continents (North America 

and Asia). If the absolute value of t statistic exceeds 2, attention is worthy. Values either higher 
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or lower than +2 and -2 indicate higher/lower-than-expected ratings for individual items. The 

overall trend between Hong Kong SAR and Chinese Taipei concerning both the direction and the 

magnitude of the pairwise interactions is more similar than the trend between Canada and the 

United States. Up till now, the interactions statistics for this scale has the largest distance from |t| 

= 2, demonstrating that the reported perceptions on individual items were significantly different 

from the model estimation. Across the item and country interactions, the largest pairwise 

interaction statistics were Item 7 (I usually do well in reading), Item 8 (reading is easy for me), 

and Item 12 (my teacher tells me I am a good reader). Students from both Hong Kong SAR and 

Chinese Taipei indicated lower than expected perceptions on how well they have done on 

reading. Meanwhile, students from North America perceived themselves to have higher than 

model expectation in terms of their reading performance.  

Theoretical Implications 

 The results of this research have provided evidence to support the theories and 

hypotheses in Chapter II and Chapter III. School leadership indeed has an indirect impact on 

students’ reading perceptions and student achievement (reading, math, and science) through 

mediating effects from parental involvement and disciplinary climate and moderating effects 

from country (student level and school level) and gender (student level). All of the variables 

included in this study, namely school leadership, parental involvement, disciplinary climate, 

students’ reading perceptions, reading, math, and science achievement were found to have 

statistically significant correlations with each other. Furthermore, principals’ perceptions of 

school leadership exhibited statistically significant differences across regions. Last but not the 

least, according to the Rasch Rating Scale model, meaningful differential difficulty patterns in 

terms of individual principals’ rating on practices, parental involvement, disciplinary climate, 



149 
	  

and students’ perception on their reading abilities did exist across Hong Kong SAR, Chinese 

Taipei, Canada, and the United States.  

Correlations 
 
 Students’ reading perceptions is a relatively new variable measuring to what extent the 

students perceive they have done on reading. Very few studies had tackled with this variable and 

how it is correlated with other school related variables and students’ reading achievement. 

However, students’ self-evaluation on how well they have achieved on reading has started to 

gain attention among educational stakeholders and several international datasets have included 

this variable (e.g., PIRLS & TIMSS). Student achievement has always been a measure of how 

students do academically in school and has always caught attention among educational scholars, 

practitioners, policy makers, and other stakeholders. As various parties continue to seek 

improving the overall student achievement both in domestic and international settings, 

identifying variables that can contribute to the positive yield of student achievement are 

necessary. Throughout literature (e.g., Edmonds, 1979; Fuller, 1987; Hallinger & Heck, 1996, 

1998; Leithwood & Jantzi, 1990; Lezotte, 1989), school leadership is believed to have an 

indirect impact on student achievement through the mediating effects of several other school 

related variables. In this study, as aforementioned, the two mediating factors are parental 

involvement and disciplinary climate.  

Literature in Chapter II (e.g., Epstein, 1985; Leithwood et al., 2010; Leithwood & 

Patrician, 2015; Ma & Williams, 2004; Mau, 1997) supported the idea that statistically 

significant correlations exist among school leadership, disciplinary climate, parental 

involvement, and students’ perceptions on their reading abilities. Both parental involvement and 

disciplinary climate are positively correlated to school leadership. Parental involvement is also 
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positively correlated to students’ reading perceptions, however, disciplinary climate was found to 

have weak negative correlation with students’ reading perceptions. Previous literature has 

examined a lot on the effect of parental involvement and disciplinary climate on student 

achievement, however, very few studies evaluated how these two variables would affect 

students’ reading perceptions. 

 Research has indicated that there are statistically significant correlations among school 

leadership, parental involvement, disciplinary climate, students’ reading perceptions, and student 

achievement. School leadership does not show direct influence on student outcomes, however, 

through several mediating variables, school leadership is able to help students have more positive 

academic performance (Edmonds, 1979; Fuller, 1987; Hallinger & Heck, 1996, 1998; Leithwood 

& Jantzi, 1990; Lezotte, 1989).  Therefore, when the correlations between school leadership and 

the mediators (parental involvement and disciplinary climate) are positive and statistically 

significant, in addition, the mediators are positively correlated to student outcomes variables, 

school leadership is able to impact students’ reading perceptions indirectly. The findings from 

this study supported the most part of the hypothesis that school leadership’s indirect impact was 

positive. Parental involvement was positively correlated to reading, math, and science (r = 0.15, 

0.14, and 0.15, p < 0.01, respectively). Disciplinary climate has statistically significant positive 

correlations with math achievement and science achievement at r = 0.06 and 0.04, however, 

disciplinary climate has a very weak yet negative correlation with reading achievement. Parental 

involvement has shown a statistically meaningful relationship with students’ reading perception 

(r = 0.05, p < 0.01), whilst disciplinary climate had a close to zero yet statistically significant 

correlation with students’ reading perceptions (r = -0.1, p < 0.01), which could be an indication 

of non-statistically significant correlations. Last but not the least, as expected, students’ reading 
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perceptions were positively correlated with reading (r = 0.38, p < 0.01), math (r = 0.18, p < 

0.01), and science (r = 0.27, p < 0.01). 

Difference on Principals’ Perceptions on School Leadership across Region 

 Findings in Hypothesis 5 showed that leaders from the four selected countries indeed 

demonstrate statistically significant differences when rating leadership practices. A one-way 

ANOVA was performed to see if there were any statistically significant mean differences among 

the four groups, and the results suggested that at least one pair of means were statistically 

different from each other. The means for the four groups range from 2.40 to 2.45. Furthermore, a 

follow-up Tukey post hoc test indicated that the mean differences among all the comparison 

combinations from the four countries were statistically significant, which means principals from 

Hong Kong SAR, Chinese Taipei, Canada, and the United States all perceived school leadership 

differently from each other. The differences in principals’ perceptions on leadership practices 

indicated that principals from different countries perceived themselves spending different levels 

of times on certain leadership practices.  Because those leadership practices have an indirect 

impact of student achievement through impacting mediating variables such as parental 

involvement and disciplinary climate (Hallinger & Heck, 1996, 1998; Heck & Hallinger, 2010; 

Leithwood & Jantzi, 1990; Leithwood et al., 2004, 2010; Ma & Williams, 2004), and effective 

educational administration reflects unique cultural characteristics such as ideologies, goals, 

values, and social norms (Hofstede, 1993), these types of differences may further lead to 

differences in school conditions and other leadership related aspects. That being said, I anticipate 

student outcomes also differ. According to research, leaders in North American countries 

espouse an ideology of personal responsibility to individual successes and failures (Merchant, 

Ärlestig, Garza, Johansson, Murakami-‐ Ramalho, & Törnsén, 2012); however, current 
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leadership practices favor a more centralized hierarchy but are in the process of decentralization 

and creating a more collaborative environment (Lau, 1982; Pan & Chen, 2011). With the 

comparable data and results available, school leaders from different regions should be more 

attentive to the aspects where they need further improvement by learning from the countries who 

had done better in those areas. This can be achieved by further examining the means of each 

leadership practice item. Canadian leaders rated the lowest on item 7 (addressing disruptive 

student behavior), and American leaders had very low ratings on item 11 (visiting other schools 

or attending educational conferences for new ideas). As for school leaders from Hong Kong 

SAR, item 7 (addressing disruptive student behavior) also had the lowest score, while principals 

from Chinese Taipei rated item 11 (visiting other schools or attending educational conferences 

for new ideas) the lowest. The fact that leaders from both Chinese Taipei and the United States 

had chosen item 11 to be the lowest rating item could be possibly explained by the fact that 

American leaders adopt a highly decentralized administrative approach (Fu & Yukl, 2000) and 

Taiwan is in the process of decentralization (Pan & Chen, 2011); leaders from these two 

countries felt like they needed to spend more time on attending educational conferences to 

embrace new leadership ideas. School leaders from Hong Kong SAR and Canada selected item 7 

as the lowest rating item. In the case of Hong Kong, the educational system has been a diffuse 

system which lacks central control (Walker, 2004); this could be a possible explanation of 

leaders needing more time to address student behavior issues. The educational system in Canada 

is highly influenced by transformational leadership, where leaders work with subordinates to 

identify needed change and enhance their behaviors (Leithwood & Jantzi, 1998); thus, Canadian 

leaders perceived addressing students’ disruptive behavior as necessary to improve leadership 

practices. 
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School Leadership’s Mediating Impact on the Outcome Variables 

  Prior research indicated that educational leadership practices had an indirect impact on 

students’ academic achievement (Edmonds, 1979; Fuller, 1987; Hallinger & Heck, 1996, 1998; 

Kythreotis, Pashiardis, & Kyriakides, 2010; Leithwood & Jantzi, 1990; Lezotte, 1989). Results 

from Hypothesis 3 provided supporting results. The first level of analysis at the school level. The 

mixture models at both school level supported Hypothesis 3 school leadership’s exerts its 

indirect impact on the outcome variables through mediating variables for all four models, and 

disciplinary climate was a major contributor to student’s perception on their reading and student 

outcomes. In the educational settings, leadership styles such as transformational leadership and 

instructional leadership emphasize the inclusiveness of all stakeholders to collectively help 

achieve more promising student outcomes (Marks & Printy, 2003). School leaders do not interact 

with students much; they exert their influences on school conditions, teachers, school staff and 

other educational stakeholders, who in turn will interact with students in a more direct way. 

When school leaders have more positive perceptions on the leadership practices they have 

accomplished, school conditions and disciplines tend to be more regulated, and in addition, with 

school leaders paying more attention to establishing effective communications with parents, 

parents tend to be more involved in their children’s schooling (Jeynes, 2007). When school 

leaders spend more time on addressing disciplinary issues such as class absenteeism, cheating, 

and school violence, students’ individual needs are met; they are more motivated thus being able 

to concentrate more on learning (McMahon, Wernsman, & Rose, 2009; Ma & Williams, 2004). 

However, as I noticed that each country might have different aspects of disciplinary issues that 

were more serious than the other countries; school leaders need to come up with leadership plans 

that are tailored to their specific school environment and be willing to learn and get new ideas 
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from other educational sources (e.g. other outperforming countries that excel). In addition, 

school leaders need to address disciplinary issues more tentatively with a higher level of 

flexibility. For instance, if the student attendance rate is low and they are not on time, the leader 

needs to make sure that the students are aware of the importance of attending school and that 

they have proper transportation.  It should be noted that the students do not necessarily want to 

get to school on time, but because they cannot (Sheldon, 2007). When parents are more engaged, 

they are more likely to have a better relationship with school leaders, teachers, and the school as 

a whole. This in turns helps create a more harmonious, integrated, and facilitating environment 

for students to accomplish effective learning. As a result, with the help of a better school 

disciplinary conditions and parents’ facilitation both in and after school, students tend to have 

better academic performance. 

 The outcomes of Hypothesis 6 suggested that school leadership’s indirect influence on 

the outcome variables vary significantly across region. Leaders from different countries perceive 

the very same leadership practices differently. Also, as gender information was available at 

student level, and the revised SEM mixture model indicated gender had negative path 

coefficients with students’ perception on reading (t = -32.23, p < 0.01) and student achievement 

scores (t = -2.71). The results, in general were consistent with the literature that leaders do 

perceive school leadership (Dee, 2005; Freeman, 2004; Lindberg et al., 2010). The differences 

exist among the leaders in these four countries can be attributed to the differences in educational 

ideologies and cultural differences, which in turn impact how school leaders tackle with school 

issues and how close the leaders decide to have parents involved in their children’s education. To 

be more specific, school leaders in Canada and the United States are more likely to actively 

involve parents in their children’s schooling than Asian school leaders because they believe that 
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parental involvement facilitates positive student outcomes (e.g., Hiatt-Michael, 1994). The 

differences in school conditions, parental engagement would affect, gender would affect how 

confident the students feel about their reading abilities and their actual academic performance.  

 Hypothesis 7 used Rasch Rating Scale Model to answer the question if there existed 

meaningful differential item functioning patterns in how principals from the selected countries 

would rate leadership practices, parental involvement, disciplinary climate, and if students would 

rate their reading abilities. For all the scales, the findings indicated that meaningful differential 

rating patterns did exist across region. The model-data fit statistics suggested satisfying fit for all 

four models tested with the mean square error (MSE) values all close to 1. For leadership 

practices scale, the overall patterns within each continent was more similar than across continent. 

As for parental involvement scale, the overall trend between the United States and Canada 

regarding the pairwise interaction analysis was similar, whilst the trends between Hong Kong 

SAR and Chinese Taipei were more distinctive. In terms of disciplinary climate scale, the overall 

patterns between Hong Kong SAR and Chinese Taipei were more similar than the patterns 

demonstrated between Canada and the United States. However, most of the items resided within 

the -2 to +2 range. Last but not the least, the students’ perception on readings scale had the 

largest deviance between the observed values and the model expectation. A large proportion of 

the items located outside of the -2 to +2 range. The overall patterns for the pairwise interaction 

analysis was more similar within Asian countries than in North American Countries.   

Practical Implications 

 School leadership is positively correlated with both parental involvement and disciplinary 

climate. When principals’ perceptions of leadership practices were high, levels of parental 

involvement and disciplinary climate were also high. Schools with leaders who are very 
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engaging in school leadership, active parental involvement and highly regulated disciplinary 

climate are more likely to yield to high student achievement. That is to say, schools with 

principals that have spent more time on addressing leadership related activities will provide a 

better environment for student learning.  

 In international settings, school leadership has always been a heated topic that 

educational stakeholders are trying to figure out how it can be more effective in order to provide 

better service to students. Literature has ample evidence to show that different cultural 

backgrounds have led to diversity in leadership ideologies across region, which then results in 

educational leaders in different countries dealing with school management differently. For 

instance, leadership in Asian countries is mainly influenced by Confucianism which highly 

advocates the respect and obedience to leaders and the maintenance of group harmony (Dorfman 

et al., 1997), fellow individuals very rarely express their opinions if different from the leaders. 

Contrarily, leadership in Western countries favor individualism, low power distance, and 

diversity (Hofstede, 1980). With leadership perceptions being so different, school leaders from 

across the world may emphasize different aspects of school management.  

 Parental involvement indicates how active parents are engaged in their children’s 

education, and is believed to play an important role in student success (Leithwood & Patrician, 

2015). More importantly, it is an area that school leaders can seek extra facilitation outside of the 

school to achieve student success. It is likely that principals in Asian countries feel less necessary 

to allow high level of parental involvement in various fields of on campus activities but provide 

more help to their children’s schoolwork, whereas school leaders in Western countries would be 

more willing to inform parents about their children’s learning progress, organize workshops or 

seminars for parents on students’ learning issues. School leaders from different countries may 
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communicate and learn from each other regarding the stronger aspects of leadership to for the 

betterment of education. 

 Disciplinary climate is an indication of school conditions that shape schools and 

communities (Ma & Williams, 2004), and it has a strong and positive impact on student learning 

(Leithwood et al., 2010). The better the disciplinary climate of a school, the better students are 

able to concentrate on learning. Surprisingly, for all four countries, most of the items did not 

show statistical difference in the pairwise interaction analyses. Taking a closer look, in Hong 

Kong SAR and Chinese Taipei, the amount of time spent on addressing attendance issues did not 

show statistically significant differences with the model expectation, however, principals from 

the United States reported to have spent more time on this issue, which means student attendance 

was an issue that caught principals’ attention. Hence, school leaders may spend more efforts on 

educating students’ how important it is to arrive school on time. Furthermore, verbal abuse was 

less of an issue in Hong Kong SAR, Chinese Taipei, and Canada, whereas being more of a 

problem in the United States. This might have to do with the influence from the differences in 

leadership ideologies between countries. While appreciating the freedom of individualism, 

maybe the principals from the United States could possibly solve this problem by stressing the 

importance of obeying regulations to make the attendance situation better. It is also possible that 

the attendance problem can be attributed to other factors such as SES, lack of appropriate 

transportation, health issues, etc. (Sheldon, 2007). 

 An implication of this study is that while school leaders from different places are trying 

to address school issues that are unique in their settings, they can set aside some time and take a 

look at what has been going on at different regions of the world in school settings. Principals 

from afar may face both similar situations and problems, or a serious problem here may not be an 
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issue at all somewhere else. The use of international datasets allows meaningful comparisons 

across region and over time regarding various educational issues which will further enable 

educational researchers and practitioners to go beyond the limitations of region and time and 

learn from multiple sources and gain insight into adjusting how they will manage schools.  

Recommendations for Future Research 

 This study adopted a comprehensive quantitative approach with multiple advanced 

statistical techniques to examine the relationships exist among school leadership, parental 

involvement, disciplinary climate, students’ reading perceptions, and student achievement. The 

study should be further extended for the reasons as follows. In the first place, the study not only 

explored multiple relationships among common constructs in educational settings, but also 

applied several advanced statistical techniques to generate the results, which has the ability to 

inform educational researchers and practitioners in exercising effective leadership for the sake of 

more positive student outcomes. Next, future research should replicate or conduct similar studies 

to verify these findings because this study utilized an international dataset with part of the 

participating countries chosen. It is recommended that future research can use the same dataset 

with packages from different year cycles or use same/similar or different countries to verify the 

results, or future studies can use other international datasets to replicate the study. Furthermore, 

the positive results from the dissertation in elementary schools can be further explored in middle 

school and high school settings. Fourth, the study design involved a relatively new construct, 

which is students’ perceptions on readings, should be further examined. Fifth, future research 

could adopt a qualitative or mixed-methods approach to investigate this topic in order to validate 

the results from this study. Sixth, due to the fact that the study did not test the interaction effects 

between gender and country, and the direct impact of leadership practices on the outcome 
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variables, future studies are encouraged to include such analyses. Last but not the least, for future 

studies, different combinations of countries can be selected to compare the results for 

consistency purpose.  

 This study supported the previous literature that school leadership did have an indirect 

impact on student outcomes through the mediating influence from parental involvement and 

disciplinary climate (Edmonds, 1979; Fuller, 1987; Hallinger & Heck, 1996, 1998, 2010; 

Leithwood et al., 2004, 2010; Leithwood & Jantzi, 1990; Lezotte, 1989; Ma & Williams, 2004). 

Witziers, Bosker, and Krüger (2003) conducted a meta-analysis using 37 multinational empirical 

studies to test the direct effects of leadership on student outcomes and reported an average effect 

(z score) of 0.02, indicating a very weak or no impact. On the other hand, Marzano, Waters, and 

McNulty (2005) also published a meta-analysis pertaining to this issue and reported an average 

effect of 0.4 between school leadership and students’ academic performance.  Future research is 

encouraged to test the direct impact of leadership practices on student outcomes. However, this 

study suggested that disciplinary climate has a weak yet statistically significant relationship with 

students’ perceptions on reading. However, the results are contradictory to the ones being 

reported in previous studies (e.g., Ma & Williams, 2004), which was likely due to the fact that 

only four countries out of 53 participating regions were selected, and not very many studies had 

included students’ perceptions on reading as a variable. It is also possible that the instruments 

utilized to measure disciplinary climate in PIRLS and TIMSS combined dataset and those in the 

previous studies have some distinctions. As a result, a suggestion for future research is to explore 

more on the construct that tackle with how students perceive their own reading abilities, as well 

as how their perceptions on reading are related to other school characteristic variables and 

student achievement. This will possibly open up a new research approach to help improve 
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students’ academic achievement. Not the least, it is recommended that future research can 

compare and contrast different measures on disciplinary climate. 

 Students’ perceptions on reading were treated as an outcome variable in this study, an 

expansion of this study could be realized by utilizing this as a mediating variable between school 

leadership and student achievement. In this study, students’ perceptions on reading were 

significantly correlated to all subject matters regarding student achievement. Since school 

leadership has positive impact on students’ reading perceptions, and students’ perceptions also 

contribute positively to students’ academic performance, a study evaluating the mediating effect 

of the new variable is desirable. 

 Finally, the data utilized in this study only involved students from 4th grade. Educational 

scholars are encouraged to conduct similar research on large scale datasets targeting middle 

school and high school settings to see if the compare the results. Middle schools and high 

schools are different from elementary schools. Results may be different in middle school and 

high school settings. Researchers are also encouraged to conduct additional research using 

qualitative or mixed methods. 

Limitations 

 There are several limitations with this study. First, leadership practices, disciplinary 

climate, parental involvement scales were completed by principals. In general, perceptions on 

school leadership were measured by subordinates. It is possible that there were biases between 

principals’ and subordinates’ perceptions pertaining to the same issues, thus I recommend future 

studies to examine the leadership data provided by principals. Second, the sample was chosen 

from only four countries out of 53 participating countries in a combined dataset (PIRLS and 

TIMSS), it is likely that the results cannot represent all of the countries as a whole. Third, 
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students from 4th grade completed the student survey, with their age being around 10, their 

responses may be biased due to their limited understanding of the questions. Fourth, the data 

only contains information about elementary school students, it would be better if students from 

middle schools or high schools were involved in this type of study. Fifth, when conducting SEM 

correlational and SEM analyses, data were aggregated to school level; it is likely that some of the 

information might be lost due to the aggregation.  Also, the SEM analyses did not include 

student SES in the models as a controlled variable. Sixth, this dissertation is a purely quantitative 

study; while the findings from this study supported the previous literature, it is noteworthy that 

future research can approach this issue qualitatively and compare the results with the quantitative 

findings. Seventh, in the SEM analyses, the dissertation did not test the direct effects of 

leadership practices on student achievement; this can also be a potential limitation of this study. 

Seventh, the study did not test the interaction effects between gender and country and also did 

not test the direct effects of leadership practices on students’ perceptions on reading and their 

academic achievement. 

Conclusions 

 This dissertation research examined the indirect impact of school leadership on students’ 

perceptions on reading and student achievement via the mediating influence of parental 

involvement and disciplinary climate. Principals’ perceptions on school leadership were explored 

to evaluate its predictive nature of students’ reading perceptions and student achievement. The 

results from this study provided supportive evidence for Hypothesis 1 and 2 that there are 

positive relationships among leadership practices, parental involvement, disciplinary climate, 

students’ perceptions on reading, and student achievement, except that disciplinary climate 

suggested weak negative correlations with students’ perceptions on reading and reading 
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achievement, which can be attributed to the specific sample. This is consistent with previous 

literature that there exists positive correlations among the selected variables (Gonida & Cortina, 

2014; Hara & Burke, 1998; Jeynes, 2007; Ma & Klinger, 2000; Ma & Williams, 2004).  

Hypothesis 3 was also supported by the research results that school leadership’s impacts on the 

two outcome variables were mediated by parental involvement and disciplinary climate, at the 

school level. However, note that parental involvement in the SEM analysis had negative path 

coefficients with students’ perceptions on reading (t = 4.92) and student achievement (t = 9.90), 

which was contradictory to previous research (e.g., Hara & Burke, 1998). Hypothesis 4 was 

accepted, students’ perceptions on reading showed statistically significant and positive 

correlations with reading, math, and science. Its correlation with the reading achievement was 

the strongest. One-way ANOVA supported Hypothesis 5 that meaningful mean differences 

existed in how leaders from different countries perceive school leadership and a Tukey post-hoc 

further supported that each country was different from the rest of the countries. The results from 

Hypothesis 5 also supported the previous studies that there exists a statistical mean differences 

among the leaders in different countries (Dorfman, Hibino, Lee, Tate, and Bautista, 1997; 

Dorfman & Howell, 1994; Hofstede, 1991). Hypothesis 6 was supported. At school level, the 

indirect influences of school leadership on the outcome variables differ significantly across 

region (Dorfman, Hibino, Lee, Tate, & Bautista, 1997). At student level, not only region, but 

also gender served as moderators. Finally, Hypothesis 7 was supported by Rasch Rating Scale 

model analysis that meaningful patterns of differential item functioning emerge for individuals’ 

responses to leadership practices, parental involvement, disciplinary climate, and students’ 

perceptions on readings scales. Very limited prior research has tackled how school leaders 

perceive their accomplishments in leadership practices utilizing differential item functioning 
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analysis; therefore, the Rasch Rating Scale results of this study served as an extension of the 

literature. 

 The results from this study provided insight to educational stakeholders domestic and 

abroad to offer better educational service to students. Differences in perceptions pertaining to 

school leadership do exist among school administrators across region (Fu & Yukl, 2000; Pan & 

Chen, 2011; Walker, 2004; White, Cooper & Anwaruddin, 2017). Such differences further exert 

impacts on other school characteristics such as parental involvement and disciplinary climate 

(Dempsy, 2008; Doucet, 2008; Ercikan, Roth, & Asil, 2015; Gonida & Cortina, 2014; Hara & 

Burke, 1998; Jeynes, 2007; Ma & Williams, 2004; Ma & Croker, 2007; Toren, 2013; Wang et 

al., 2014), which then have direct effects on how good the students will perform. To be more 

specific, the study supported previous research that disciplinary climate was a significant 

contributor to student achievement (Toren, 2013; Wang et al., 2014); yet, the results of the 

parental involvement indicated negative path coefficient toward the outcome variables. 

Disciplinary climate could explain the majority of the impact. Disciplinary climate not only 

exerts a direct and positive impact on student achievement, but also had an influence on student 

motivation, which in turn, can improve student achievement (McMahon, Wernsman & Rose, 

2009; Ma & Williams, 2004). In addition, research had shown a reliable correlation between 

poor academic performance and student delinquency (Hunt, 1995); thus, it is suggested that 

school leaders should address delinquency issues and motivate students to concentrate more on 

their academic achievement. The improvement of school disciplinary climate can be achieved by 

following Ma and Williams’ (2004) three theoretical perspectives (social control, school change, 

and student alienation).  In so doing, school leaders need to, first of all, help students take school 

norms and values into their own belief; second, emphasize the relationship between the 
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interpersonal and the organization factors (e.g., acknowledge the differences in academic 

background among schools, advocate student factors, teacher factors, and classroom factors are 

able to collectively make contributions to the school as a whole); and third, tend to student 

delinquencies, which oftentimes happen when a schools fails to meet students’ specific needs of 

integration, individuality, and communality (Newmann, 1981).With such problems (e.g., theft, 

physical fights, intimidation, or verbal abuse) being resolved, students will be more able to 

concentrate on their schooling. Results from Rasch analyses indicated perception differences in 

terms of how school leaders complete certain school practices in their schools. For school leaders 

in Asian countries, results indicated that they did not spend enough time addressing student 

disruptive behaviors, establishing an orderly school atmosphere, and making clear rules of 

student behaviors. They could likely improve school conditions by assuring a better school 

environment with a lower level of students’ problematic behaviors. When it comes to leaders in 

North American countries, school conditions could possibly be improved by monitoring how 

well teachers implemented school goals, values, and norms in their teaching and to what extent 

students had reached the school goals in their learning progress.  
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