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A NOTE REGARDING ROMANIZATION 
 

In some parts of this paper I use romanized versions of Japanese words. In most 

cases, I use the modified Hepburn system, with a few exceptions: long vowel 

combinations—such as ‘aa’, ‘uu’, ‘ii’, ‘ee’, ‘ei’, et cetera—follow the Japanese syllabary 

strictly rather than using a macron (i.e. oneesan, rather than onēsan) or, worse yet, simply 

dropping the trailing vowel (i.e. *onesan). I do this to aid the reader who is curious enough to 

research the original Japanese words, as I often find it vexing when trying to look up poorly 

romanized words, to no avail, only to discover later that my frustrations were caused by 

conflated or omitted vowels that are sometimes the consequence of the modern Hepburn 

system, or adulterations of it.  

This exception has an exception, though: proper nouns that are commonly used in 

English and are already known via a particular romanized form—such as Tokyo, Osaka, or 

Kyoto instead of Toukyou, Oosaka, or Kyouto—in which case I break my own rule and use 

neither a macro nor the strict transcription of double vowels, instead adopting the popularized 

forms. Furthermore, I will italicize romanized Japanese words for the benefit of the reader, 

again with the exception of the aforementioned proper nouns common to English. Finally, 

when the romanized transcription of an important Japanese word is not enough to aid the 

curious reader, such as with words that are homophones in Japanese but become homonyms 

when romanized, I will provide the original Japanese characters, such as the case with the 

word idou in jinji idou, which is idou (異動) in the sense of ‘change’ rather than idou (移動) 

in the sense of ‘migration’ or ‘movement’, which seems like it should be the idou used in 

jinji idou since that phrase is often translated as ‘personnel movement’ but it is not. Thus, to 

assist any future readers who may wish to study jinji idou (人事異動), I clarify it as such. 
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ABSTRACT 
 

This research is an organizational comparative analysis of how the structure of 

education labor markets affects educational equality. Extant literature on teacher distribution 

is centered on the U.S. and rarely assesses the influence of organizational structure. My 

research here addresses these gaps by studying a unique facet of Japan’s public education 

system: jinji idou, a mandatory teacher rotation system governed by the prefectural board of 

education in which teachers are systematically transferred to other schools in the prefecture 

throughout their careers. Because jinji idou is absent in private schools, a comparison of the 

distribution of teacher quality among schools in the private sector with schools in the public 

sector produces a comparative design that increases my ability to credit jinji idou as a causal 

condition affecting teacher distribution. 

My research is motivated by four claims. First, teacher quality is one of the 

predominant causal variables affecting student performance, outweighing variables such as 

class size, student background, or spending. Second, there is an unequal distribution of 

quality teachers in the U.S. that disfavors poor students. Third, this unequal distribution is 

structurally based—caused by policies that encourage quality teachers to gravitate to affluent 

schools while less qualified teachers remain at poor schools. Fourth, Japan’s public education 

system is more egalitarian than its U.S. counterpart as determined by the fact that Japanese 

students have more equal access to quality teachers than U.S. students. 

Following that, I investigate the organizational structure of education labor markets in 

Japan: how the careers of educators are managed and the effects this has on teacher 

distribution. I utilize a mixed-method approach, gathering original quantitative and 

qualitative data in both public and private schools. Qualitative data provide a detailed 
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breakdown of the formal and informal policies governing this teacher rotation system, and 

quantitative data examine how this rotation system affects the distribution of teachers both 

across and within schools. By examining the more centrally controlled public school sector 

with more locally controlled private schools in Japan, I am able to explicate how the different 

organizational structures of the labor markets in these sectors affect access to quality 

teachers.  

Results indicate that, for the most part, the public sector distributes teachers more 

equitably across schools. Furthermore, the public sector has, on average, higher mean levels 

of teacher quality and higher levels of school performance. This intimates that education 

labor markets can be structured in ways that simultaneously maximize performance while 

minimizing variation between schools, findings which should be of interest to scholars 

interested in structural inequality or educational egalitarianism. In addition to teacher quality 

distribution, I also analyze the relationship between individual teacher quality traits and 

school performance, showing that not every teacher quality measure is significantly 

associated with school performance—information that should be germane to policy makers 

deciding how to best allocate school-level resources in order to maximize educational 

egalitarianism.  

In short, my findings provide an empirical basis for policy makers to consider how 

the governance of teachers’ careers affects educational egalitarianism, and I believe these 

results not only complement the sociology of education literature but also help refine 

organizational theory, which is often based on for-profit organizations rather than public 

institutions such as schools. 
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CHAPTER 1 – INTRODUCTION 

What is Jinji Idou? 

From 2005 to 2007 I was a high school English teacher in rural Japan. In Japanese 

schools the desks of the entire teaching staff are purposively placed into one large room in 

order to facilitate communication, camaraderie, and group identity. One seemingly normal 

day in my seventh month on the job the entire staff stood up after the morning meeting, 

rearranged the desks, removed the name plates from some and replaced them with unfamiliar 

names. My supervisor’s desk was one of those desks. Unsure what was happening, I asked a 

neighboring Japanese colleague.  

“It’s ‘transfer day’,” she replied matter-of-factly.  

“I’m sorry, it’s ‘what’ day?”  

“‘Transfer day,’” she repeated, confused at my confusion. “You know, the day some 

teachers leave for other schools and new ones come to replace them. There are ten of them 

this year.”  

“What? Why do they leave?”  

“Why do they leave? Because they have to.”  

“They have to leave?” 

“Yes, of course. Your teachers don’t have to do this in the U.S?” 

“No.” 

And with that, we partook in a cultural exchange, teaching each other about one of 

the most noticeable differences between public sector education labor markets in the U.S. 

and Japan: the governance of teachers’ career paths. My colleague explained that my 

supervisor had been selected this year to be transferred to another school in the prefecture. It 
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was an annual ritual for Japanese educators, part of a unique facet of the Japanese education 

system called jinji idou: an employee rotation system governed by the prefectural board of 

education in which teachers and other education employees are systematically transferred to 

other schools in the prefecture throughout their entire careers.  

As surprised as I was by the thought of a prefecture-wide, mandatory, systematic 

rotation system for public school teachers, my Japanese colleagues were equally as baffled to 

learn that, for the most part, teachers in the U.S. largely governed their own career paths. I 

thought about my own high school experience—being taught by some teachers who had 

worked at the same school for three decades or longer. I thought of anecdotes from friends 

who had worked as teachers in inner-city schools in the U.S. and noted the difficulty such 

schools had in attracting and retaining other teachers. And I began to ponder the social 

implications of different organizational structures of education systems—particularly 

education labor markets.  

In essence, it was curiosity about the social effects of different societies’ different 

organizational strategies of overarching social institutions and governing structures, 

particularly in terms of equality in opportunities for members of those societies, that led me 

to study sociology in the first place. My interest in inequality—and, particularly, in 

educational inequality—originated during my time as an undergraduate at Marquette 

University in downtown Milwaukee, where, as a freshman, I learned that many of my 

classmates already had a significant head start on college credits, gained from Advanced 

Placement (AP) credits from high school—courses that were not available at my small high 

school. This discrepancy in educational opportunities got me thinking more seriously about 

the issue, ultimately motivating me to volunteer as an adult-education tutor at a nonprofit 
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organization. The urban location of my undergraduate university, situated between the 

affluent eastside and impoverished westside of downtown Milwaukee, made inequality more 

conspicuous to me than it had been growing up in my insular hometown. Every week I rode 

my bike through the neighborhoods of west Milwaukee to the volunteer center where I taught 

men and women how to read and write, add and subtract, or perform numerous other 

elementary skills I had long taken for granted. Most of the students were high school 

dropouts—blue collar workers seeking to gain the skills necessary to obtain a better life. 

Over time I saw many of the students I tutored succeed, but I also saw many students, tired of 

the struggle to gain literacy, concede defeat. It was disheartening, and I too became vexed—

not at them for giving up, but at the inconspicuous social forces that disadvantaged them. 

Some of the students were immigrants and my interactions with them expanded my 

understanding of inequality to the global level. Regardless of their origins, almost all of these 

students spoke of the undesirable economic and educational opportunities in their homelands 

as their motivation to emigrate. Those interactions inspired me to take an interregnum 

between undergraduate and graduate school to gain international experience by living and 

working in another culture. I applied for and was accepted into the Japan Exchange and 

Teaching Program (JET) through which I taught high school English in Japan for two years. 

Growing up in the 1980s in the U.S., I had often heard from adults about Japan’s 

superior education system, stemming from its docile and eager students, at least compared to 

American kids. As an undergraduate sociology major, I had also been told about Japan’s 

more egalitarian society, and I was curious to see if the claims about both had merit. Living 

in Japan and working in its education system provided me with insight into how culture, 

government, and organization intersect with each other. But it was not until I studied 
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sociology at the graduate level at the University of Arizona, particularly the study of 

organizational theory and labor market inequality, that I gained the theoretically informed 

perspective necessary to make sense of my past experiences and, ultimately, understand 

relationship between structure and inequality.  

Thoughts of structural inequality while studying for my comprehensive examination 

in organizational theory eventually led me back to my time as teacher in Japan and my 

surprise at discovering that, not only did the Japanese public education system have a 

compulsory teacher rotation system, but, more so, at how it was so ingrained into Japanese 

culture that my Japanese colleagues were seemingly more surprised to learn from me that the 

same system did not exist in the U.S., reaffirming how a society’s culture, history, ideology 

and institutions cyclically influence and reaffirm one another. This realization is best 

captured by Pierre Pourdieu’s concept of habitus and its relationship with social structures. 

Bourdieu (1979:vii) defines habitus as “a system of durable, transposable dispositions which 

functions as the generative basis of structured, objectively unified practices”. These 

dispositions can be thought of as acquired pasterns of thought, behavior, and taste that are 

generated from the internalization of the external social structures in which one lives. 

Bourdieu (1979:vii) writes, “These dispositions are structured structures which function as 

structuring structures, orienting and organizing the economic practices of daily life.” That is, 

the relationship between social structures and habitus is cyclical in that the external social 

structures of a society become internalized in an actor’s habitus via norms, mores, and the 

like, which then frame the actor’s external actions and thereby reaffirm the existing social 

structure. And this is exactly why jinji idou seemed like a bizarre concept to me whereas its 

absence seemed bizarre to my Japanese colleagues. 
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Because this centrally controlled educational labor market differs greatly from the 

more locally controlled markets in the U.S., I became interested in learning the history, 

rationale, and organizational structure behind jinji idou as well as the effects this system has 

on educational equality. Following my employment in a Japanese school from 2005 to 2007, 

I returned to the same prefecture in 2008 to conduct pilot research on just that, interviewing 

teachers, administrators, and citizens and gathering qualitative data that provided a 

foundation for me to formulate the research questions and design of this dissertation. In 2010 

I returned to Japan again to improve my language skills, which were crucial to conducting 

the large-scale, multi-year survey of Japanese high schools I conducted from 2011 to 2013.  

Following that, in this paper I investigate the organization of education labor markets 

in Japan: how the careers of educators are managed and the effects this has on teacher 

distribution. My proposal is predicated on four claims. First, teacher quality is one of the 

predominant causal variables affecting student performance, outweighing variables such as 

class size, student background, or spending (Darling-Hammond 2000; Rice 2003). Second, 

there is an unequal distribution of quality teachers in the U.S. that disfavors poor students 

(Borman and Kimball 2005). Third, this unequal distribution is caused by policies that 

encourage quality teachers to gravitate to affluent schools while less qualified teachers 

remain at poor schools (Peske and Haycock 2006). Fourth, Japan’s education system is more 

egalitarian than its U.S. counterpart as determined by the fact that Japanese students have 

more equal access to quality teachers than U.S. students (PISA 2010b:156). 

Given the importance of teacher quality to student performance, the fact that the U.S. 

system’s locally controlled structure has produced a disparity in educational opportunities, it 

is useful to examine Japan’s centrally controlled system as an alternative organizational tactic 
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to providing equal educational opportunities. For instance, recent cross-national comparisons 

of educational performance indicate that, while socioeconomic disadvantage does negatively 

impact student performance, that some countries are better able to mitigate the negative 

impact of socioeconomic status on educational success (PISA 2010c:8). And compared to the 

U.S., where socioeconomic status has an above-average impact on student performance, 

socioeconomic status in Japan has a minimal and below-average impact on student 

performance (PISA 2010c:8). This suggests that public policy on the organizational structure 

of educational systems can be an important factor influencing student performance and 

educational equalitarianism through equal opportunities to be taught by quality teachers. 

One explanation for the widespread maldistribution of teacher quality in U.S. school 

districts is because the U.S. has a more laissez-faire education labor market in which teachers 

largely have autonomy over where they work (Prince 2002). This locally controlled system 

has led to numerous policies that inhibit educational egalitarianism, such as funding laws that 

enable schools in wealthy cities to attract teachers with higher salaries, teacher transfer 

restrictions that make it difficult to transfer to low-achieving districts, or seniority clauses 

that allow experienced teachers to choose their placements (Prince 2002).  

A possible solution to mitigating this maldistribution in teacher quality found in the 

U.S. is to adopt a systematic teacher transfer system similar to jinji idou in Japan (Letendre 

2000; White 1987; Wray 1999), a system which involves rotating public school teachers to 

other schools within a prefecture every few years, throughout their entire careers. This 

system has been lauded by several qualitative scholars, who argue that it creates a more equal 

distribution of quality teachers by preventing the clustering of quality teachers at certain 

schools (Letendre 2000; White 1987; Wray 1999). These qualitative studies suggest that 
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teacher rotation creates a more equal distribution of teacher quality, which should create 

more equal educational opportunities for students. 

For a more holistic perspective on the Japanese education system and labor market, I 

utilize a mixed-method approach, gathering original quantitative and qualitative data in both 

public and private schools. While extant studies on Japan’s teacher rotation system argues of 

its benefits, none of them detail the history and functioning of the system. The original 

qualitative data I collected in this study serve to fill this research gap. Through interviews 

with teachers and administrators, as well as analysis of secondary documents, I have been 

able to identify the operational structure of the teacher rotation system in Japanese public 

schools. Moreover, as far as I know, in this paper I provide the first quantitative analysis of 

the effects of jinji idou on the distribution of employees. And because jinji idou is absent in 

private schools, a comparison of the distribution of teacher quality among schools in the 

private sector with schools in the public sector produces a comparative design that increases 

my ability to credit jinji idou as a causal condition affecting teacher distribution. Finally, 

comparing systems within Japan mitigates concern over culture as a lurking variable. 

Hereafter I provide a chapter-by-chapter breakdown of the contents of this 

dissertation. 

 

Dissertation Plan 

 After this introductory chapter, detailing the motivation behind and factors that led 

me to study teacher rotation in Japan, in Chapter 2 I first provide an overview of employee 

rotation systems in general, including both job rotation—that is, the transfer of employees to 

jobs with different tasks but not necessarily in a different geographic location—and 
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employee rotation—that is, the transfer of employees to geographically distant workplaces 

but not necessarily to a job with different tasks. I discuss how extant literature on job and 

employee rotation claim, in contrast to the Western ideal of specialization over 

generalization, can aid both individual and organization learning and efficiency while 

increasing job satisfaction and worker safety while decreasing office politics and corruption.  

In the second half of Chapter 2, I provide a detailed overview of employee rotation in 

Japanese schools. First, I describe the organizational structure of the Japanese education 

system, in general, followed by the education system in the research site, Shizuoka 

prefecture. Then, I discuss teacher rotation in Shizuoka public schools, providing a detailed 

account of both the formal and informal rules that govern the system. I also review how the 

teachers’ union has influenced the teacher rotation negotiating process, and I end the chapter 

by detailing the organizational structure of the personnel committee at the Prefectural Board 

of Education who ultimately make the transfer decisions.  

 In Chapter 3 I provide an overview of the sociology of education literature on teacher 

quality. In the first third of the chapter I examine the relationship between teacher quality and 

student achievement, relaying that most studies argue that teacher quality is the predominant 

variable affecting student performance. I then show that this is important because student 

performance impacts future earnings, both individually and collectively, demonstrating the 

economic importance of high quality teaching. In the second third of Chapter 3, I explore the 

dilemma faced by all scholars of teacher quality: determining which individual teacher traits 

constitute teacher quality. Particularly, I summarize the conflicting literature surrounding 

some of the most common teacher quality measures: full-time teacher status, certification 

status, years of experience, teaching in-field, holding an advanced degree, and the prestige of 
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one’s alma mater. In the second half of the chapter, having established the importance of 

teacher quality, I examine its distribution. In the U.S. there is widespread clustering of 

teachers, resulting in a maldistribution that disadvantages poor, minority, and rural students. 

This maldistribution likely contributes to the race gap in student performance. Many scholars 

have proposed policy solutions to correct this maldistribution, with most involving the 

systematic assignment of teachers to schools, in some form or another. Transitioning from 

that, I examine the state of education in Japan, summarizing several qualitative studies that 

claim Japan’s public education system, partly due to the compulsory and systematic teacher 

rotation system, is more egalitarian while still of high quality, overall. With those studies as a 

foundation, I move to fill a significant gap in the literature by conducting the first large-scale, 

quantitative analysis of the distribution of teacher quality in Japan.  

In the third section of Chapter 3 I list three hypotheses apropos of three primary 

research interests: overall teacher quality, the between-school distribution of teacher quality, 

and within-school teacher quality variation. The first hypothesis predicts that the public 

education sector will have higher mean teacher quality (H1), compared to the private sector. 

The second hypothesis predicts that the public education sector, because of the presence of 

the mandatory and systematic teacher rotation system, will have a smaller variance in the 

between-school distribution of teachers (H2). The third hypothesis predicts that the private 

sector will have a smaller average within-school variation in teacher quality (H3). These 

three hypotheses are tested in Chapter 5 and feature sector as the unit of analysis. Chapter 6 

shifts the unit of analysis to the school and tests two more hypotheses: one predicts that 

teacher quality should positively affect school performance (H4) and the other predicts that 
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within-school variation of teacher quality should be negatively associated with school 

performance (H5).  

 In Chapter 4 I provide an overview of my research design, including the basic 

theoretical and methodological logic to comparing the public and private education sectors in 

Japan. In the first half of the chapter I provide the operationalizations for eight dependent 

variables measuring teacher quality: full-time teacher status, teacher certification status, years 

of experience, status as a beginning teacher, teaching in-field, holding an advanced degree, 

the prestige of one’s alma mater, and an integer-based Teacher Quality Index (TQI) 

composed of dichotomous versions of six of the aforementioned teacher quality traits: full-

time, certification, experience, in-field, advanced degree, and alma mater prestige.  

 In the second half of Chapter 4 I summarize my sample design and survey execution, 

stating how I decided on a proper sampling frame based on the population of high schools in 

Shizuoka, detailing how I constructed and pre-tested the teacher-level and school-level 

questionnaires that I eventually distributed to the randomly sampled schools, and then I 

explain my surveying procedure, such as how I systematically sampled to distribute unknown 

risk across strata, offering advice to future scholars of Japanese schools on when and how to 

survey them in a culturally respectful manner that should increase both institutional and 

individual response rates.  

 In Chapter 5 I test the sector-level hypotheses delineated in Chapter 3, examining two 

over-arching things: between-school differences and within-school differences. In the first 

section of Chapter 5 I use Wald tests for the equality of sector-level grand means to test 

Hypothesis 1. I then analyze sector-level differences in within-sector, between-school 

variation in teacher quality, conducting likelihood-ratio and Pitman-Morgan tests for the 
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equality of sector-level grand coefficients of variation to examine Hypothesis 2. In the 

second section of Chapter 5, I utilize Wald tests for the equality of sector-level grand mean 

within-school standard deviations to test Hypothesis 3. Following that, in a second set of 

exploratory analyses I test sector-level differences in within-sector, between-school variation 

in within-school variation in teacher quality, conducting Bartlett’s test for the homogeneity 

of standard deviations. In the third section of Chapter 5, I visualize the data analyzed in the 

first two sections of the chapter, revealing how graphing the data can both complement the 

significance tests conducted earlier while also occasionally uncovering otherwise obscure 

relationships, such as skewed distributions or peculiar ranges.  

 In Chapter 6 I seek to contribute to the sociology of education literature regarding 

which teacher quality traits actually matter. Chapter 3 highlighted that, although there is a 

consensus in the sociology of education literature that teacher quality matters when it comes 

to student achievement, there is no consensus on what teacher quality is—that is, which 

individual teacher traits actually matter. Following that, in this chapter I utilize ordinary least 

squares regression to examine the relationship between each of the eight teacher quality 

measures outlined in Chapter 4, with the outcome: school performance. School performance 

is operationalized as the number of successful applicants a high school’s graduating students 

have on university entrance examinations, testing both a broader measure of success at any 

four-year university in addition to a more restrictive measure of success at any elite 

university. In addition to the primary predictor variable of school-level, mean teacher quality, 

these models also include a measure of within-school variation in teacher quality, as well as 

nine additional control variables, formally testing Hypothesis 4 and Hypothesis 5.  
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 In Chapter 7, I summarize the results and discuss their policy implications, and then I 

consider some of the limitations of this research, one of which (selection bias), I address with 

random assignment analyses, results of which are included in one of the appendices. I close 

by proposing some future research options using these data. Finally, in addition to the 

aforementioned random assignment analyses appendix, I include several other appendices so 

as to provide transparency in my research process while also hoping to aid future researchers 

from struggling with methodological issues such as questionnaire construction, power 

analyses to determine the minimum sample size needed, and how to statistically weight 

survey data. 
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CHAPTER 2 – EMPLOYEE ROTATION 

Employee Rotation in General 

Introduction 

Sometimes referred to in English as appointment rotation, personnel change, staff 

reshuffling, employee reassignment, or any other combination of those terms, jinji idou is an 

annual practice employed by Japanese corporations and institutions in which employees are 

rotated to other positions within the same overarching organization. These rotations involve 

transfers to different types of positions within the same office as well as transfers to similar 

positions in offices in different cities, regions, or even countries. This employee rotation 

system is found in both private companies and public institutions in Japan. In the public 

sector, the Japanese government is the largest operator of jinji idou (Wiltshire 1995), whereas 

among private firms, the primary sectors where jinji idou is most prevalent are the finance, 

insurance, and real estate sectors and is most common for white-collar employees of multi-

regional corporations who enjoy lifetime employment, a fairly common benefit for salaried 

workers in Japan (Wiltshire 1995). Regardless of sector, jinji Idou is prevalent enough in 

Japan to account for a large percentage of migration. For example, from 1976 to 1991, thirty 

to forty percent of all migration to and from Tokyo was due to jinji idou (Wiltshire 1995).  

This is not to say that some U.S. firms do not employee rotation systems. However, it 

is much less widespread than in Japan, and, in industries where it is common in the U.S., 

such as manufacturing industries, such rotation systems entail job rotation rather than 

employee rotation. By job rotation, I mean the transfer of the same employee to different 

tasks, a transfer that usually occurs within the same organizational location, such as a factory 

worker on the assembly line for one part moving to an assembly line for a different part. By 
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employee rotation, I mean the transfer of an employee to a geographically different location, 

within the same, overarching organization. The latter, of course, requires the organization to 

be of a certain size, as small organizations with only one office cannot transfer their 

employees elsewhere. However, the latter does not necessarily preclude the former: it is 

possible to rotate an employee’s location as well as that employee’s job duties.  

In fact, this is common to Japanese firms employing jinji idou. For instance, William Ouchi 

(1981:32), in his overview of Japanese businesses, states,  

“lifelong job rotation holds true for all employees in many Japanese firms. An 

electrical engineer may go from circuit design to fabrication to assembly, a technician 

may work on a different machine or in a different division every few years, and all 

managers will rotate through all areas of business”.  

Alternatively, consider Rochelle Kopp’s notional description of the personnel rotation 

process for Japanese managers in Japanese multinational firms, one in which the Japanese 

employees are subjected to systematic rotation but the non-Japanese workers are not included 

in the rotation pool (1999:116):  

“An American is hired to work for [a U.S. branch of] a Japanese bank in the project 

finance area….He is assigned to work under a Japanese manager who has recently 

come from Japan. He is surprised to find that his superior has no prior project finance 

experience….The American sets about patiently teaching his new superior the ins and 

outs of project finance. After they have worked together for three years, the superior 

has learned a lot about project finance. But then the superior is called back to Japan, 

and another Japanese employee is sent from Japan to take his place. The new superior 

has no knowledge of project finance.” (1999:117) 
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In this example, Japanese employees are experiencing both a change in duties and a change 

in location. Kopp (1999:117) refers to this managerial rotation as “part of the standard 

employee rotation system, determined by the personnel department at the head office,” and 

adds that the goal of which is “to build a cadre of generalists by rotating them through 

different locations and positions.” 

There are examples of non-Japanese organizations adopting personnel rotation across 

its constituent organization, even at the global scale, but this is more so to fill organizational 

needs, such as the Catholic Church rotating priests across parishes or from parishes abroad to 

address shortages in the U.S. (Zech 1992), rather than the systematic rotation of employees 

that many Japanese organizations methodically employ. The U.S. Military similarly rotates 

personnel based on overseas needs, and also does so more systematically, rotating tours 

abroad and domestically under preplanned timeframes (Durbin and Wright 1967). However, 

these organizations are exceptions to the rule, compared to the widespread adoption of 

systematic employee rotation used by Japanese organizations. The difference is that Japanese 

personnel rotation is “periodic and automatic” (Kopp 1999:116). 

Indeed, when most Western scholars discuss job rotation, they are referring to 

employees changing positions within a company—that is, one with different tasks, a concept 

counter to the fundamental economic principle laid out by Adam Smith (1776) in The Wealth 

of Nations about the benefits of specialization via the division of labor, which, it is argued, 

increases productivity by having workers focus on simpler, more narrowly defined tasks. 

Many scholars of job rotation, though, argue of many situations in which generalization is 

preferable to specialization, such as organizational learning, innovation, and efficiency. For 

instance, Eriksson and Ortega (2006) list three common reasons why firms adopt job 
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rotation: 1. employee learning, as rotating jobs makes employees well rounded, 2. employer 

learning, as supervisors gain a better understanding of employees’ strengths and weaknesses 

by observing them in various roles, and 3. employee motivation, as changing staves off the 

ennui of otherwise repetitive jobs. Surveying private sector firms in Denmark, Eriksson and 

Ortega found support for the first two hypotheses but not the third one. Ortega (2001) 

clarifies this last point, arguing that boredom should be more likely to arise in less innovative 

firms and among employees later on in their careers, but, in reality—at least for U.S. firms—

more innovative firms are more likely to employ job rotation and newer employees are more 

likely to be subjected to it. Following that, Ortega contends that the employee-learning 

theory seems the most plausible explanation for job rotation—that is, that “firms make 

employees rotate so that they acquire new skills” (2001:1367).  

That said, scholars also argue of other benefits of job rotation systems, such as worker 

safety, job satisfaction, and the prevention of corruption. In the following sections, I will 

summarize these arguments, along with the aforementioned, with the acknowledgement that 

many of these benefits only exist in certain types of industries (e.g. worker safety) and for 

certain types of transfers (e.g. job rotation rather than employee rotation). In short, though, 

studies of job rotation and employee rotation have suggested the following benefits: 1. 

individual and organizational learning, 2. individual and organizational efficiency, 3. job 

satisfaction and worker safety, and 4. egalitarian and impartial work environments.  

 

Individual and Organizational Learning 

Many contemporary corporations employ the practice as a way to broaden their 

employees’ experience levels by forcing them to interact with different people in different 
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positions (DeMente 1994). It is a preference for generalization over specialization: to create 

more experienced, well-rounded employees who are more adaptable and responsive to 

unexpected situations (DeMente 1994; Koike 1984). Unlike many U.S. corporations, which 

see increased specialization and the division of labor as more advantageous for the 

organization, this emphasis on generalism in Japanese organizations is believed first to 

benefit the individuals embedded in it, and consequently benefit the organization as well. 

This is because personnel movement has been shown to be an effective means of 

transferring knowledge (Almeida and Kogut 1999; Boeker 1997; Davenport and Prusak 

1998; Galbraith 1990; Kane, Argote, and Levine 2005; Nonaka and Takeuchi 1995).  For 

instance, Campion, Cheraskin, and Stevens (1994) found that employees subject to job 

rotation inside a large U.S. pharmaceutical company viewed an increase in knowledge as the 

main benefit of job rotation. This personnel movement, coupled with long-term employment, 

enables Japanese employees to stay in organizations longer and interact with a greater 

number of coworkers, both of which “enhance the opportunity for converting individual 

learning into organizational learning” (Methe and Penner-Hahn 1999:206) . This is the case 

regardless of whether the knowledge is explicit or tacit, meaning that personnel movement 

can be effective at transferring knowledge that is difficult to express via other mechanisms, 

such as memos, diagrams, manuals, and the like (Kane et al. 2005). 

Thus, unlike many U.S. corporations, which see increased specialization and the 

division of labor as more advantageous for the organization, this emphasis on generalism in 

Japanese organizations is believed first to benefit the individuals embedded in it, and 

consequently benefit the organization as well. In this sense, macro-gains come from the 

summation of micro-level benefits. 
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For example in his work on organizational learning, James March (1991:74) argues 

that organizational knowledge is diffused to individuals via socialization of the 

“organizational code”: the beliefs, practices, and culture of the organization. This code also 

mimics the beliefs of individuals, and thus, is capable of acquiring new knowledge. But since 

the beliefs of individuals converge over time, March contends that employee turnover 

improves the aggregate knowledge of an organization by introducing diversity into the 

organizational code. March writes that long-time employees are more knowledgeable, but 

what they know is redundant with knowledge already reflected in the code so they are less 

likely to contribute new knowledge. Conversely, novices know less, but what they know is 

less redundant with the code so they are more likely to contribute new knowledge. March 

concludes that increases in organizational learning improve an organization’s competitive 

advantage over other organizations.  

Following that, Cosgel and Miceili (1999) argue that job rotation firms tend to be 

more innovative, as a consequence of well-rounded workers applying their know-how from 

one task to improve a different task. Ortega (2001) contends that job rotation is better than 

specialization as a learning device and that the gains of job rotation are higher for new 

employees or when new technology is introduced. As such, there is an increased likelihood 

of technological firms employing job rotation systems: as noted by Ortega (2001:1367), 

Gittleman, Horrigan, and Joyce (1998) found that the odds a firm used job rotation increased 

from 9.6 percent to 22.3 percent if the firm had recently introduced a new technology. 

From an idealist’s perspective, then, employee rotation systems like jinji idou can 

benefit the organization by first benefitting individual workers. Nevertheless, although 

Cosgel and Miceli (1999) note that job rotation is associated with greater employee 
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innovation, they also caution that job rotation alone is no guarantee of innovation. Because 

innovation is initiated by workers, innovation requires environments conductive to 

independence, collaboration, and experimentation. This scenario describes well the typical 

environment of Japanese school teachers, who largely have control over their lesson plans. 

Indeed, despite a reputation for being overly bureaucratic and top-down, a typical Japanese 

firm, according to Aoki and Rosenberg (1989:145) is better described as “a coalition of semi-

autonomous component units rather than a coherent whole directed by the visible authority of 

the central office”. 

 

Individual and Organizational Efficiency 

Job rotation and employee rotation can be useful for efficiency reasons too, as firms 

can allocate employees across different tasks as needed so as to facilitate the meeting of 

production requirements (Eriksson and Ortega 2006). In fact, Jaturanonda, Nanthavanij, and 

Chongphaisal (2006:1835) consider the management of human resources to be the biggest 

challenge any organization in a competitive industry faces: “the organization must optimally 

manage its human resource (through staffing, training and development, maintenance and 

motivation) to increase overall efficiency [and] productivity while enhancing job satisfaction 

and reducing its management costs” (see also DeCenzo and Robbins 1996). This is 

essentially what the Catholic Church (Zech 1992) and U.S. Military (Durbin and Wright 

1967) do in their reallocation of priests and personnel to meet organizational needs. 

Employee rotation systems can also aid organizational productivity and efficiency via 

information sharing among workers, particularly among firms that do not offer long-term 

commitments to their employees or that have environments where workers compete with 
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each other. Such firms’ productivity often suffers from a ‘ratchet effect’ (Eguchi 2005), in 

which coworkers may conceal information and only reveal it reluctantly as they seek to 

maintain advantages over coworkers. Employee rotation can be a useful strategy to solve this 

problem since, if workers know they will be transferred regularly, they have no incentive to 

hoard information (Ickes and Samuelson 1987). Instead, it would likely be more beneficial to 

them to share such information, and thus, the organization as a whole will be better off. 

 While systematic job rotation enables individual employees to be more productive via 

information sharing as well as enabling human resource departments to be more efficient in 

the allocation of those employees, it also increases organizational efficiency by 

simultaneously enabling human resource departments to evaluate employees’ fit with the 

organization (Sekiguchi 2006). As Ortega (2001:1363) states, “Job rotation is an interesting 

mechanism because it makes it possible for the firm to observe employees in action in 

different positions and thus learn which job fits each employee best.” Consequently, it has 

been claimed that organizations that employ job rotation have a competitive advantage 

because their human resourced managers have increased flexibility in personnel allocation 

(Chen et al. 2015; Ho et al. 2009). Chen et al. (2015:298) call this the “labour utilization 

efficiency of an organisation”. 

Similarly, in industries where labor shortages are common, job rotation can further 

protect firms, as explicated by Cosgel and Miceli’s (1999:313) contention that “Job rotation 

complements lifetime employment by insuring a firm against the risk of temporary labor 

shortages,” given the long process of recruiting, screening, and training new employees. This 

argument builds on Koike’s (1984, 1990, 1994) assertions that job rotation produces multi-

skilled workers who are better prepared for unexpected events. The argument is that, by 
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inuring workers to change by constantly imposing change on them, job rotation improves a 

firm’s capacity “not only to respond to change but to generate it” (Cosgel and Miceli 

1999:314). Thus, while specialization has been credited with creating unskilled workers 

(Leijonhufvud 1986), employee rotation systems have been argued to endow workers with 

wide skills that improve their capability to adapt to unusual situations  (Koike 1984, 1990, 

1994).  

 

Job Satisfaction and Worker Safety 

 Systematic employee transfers have been credited with improving job satisfaction 

(Campion et al. 1994), and many studies argue that job rotation reduces both employee 

burnout and low morale (Arya and Mittendorf 2004; Chen et al. 2015; Davis and Jorgensen 

2005; Jaturanonda et al. 2006). Andrews (1963), for instance, states that job variety precludes 

monotony and is a source of pleasure for workers, a claim that is consistent with past studies 

on the effects of job specialization on workers well-being in which specialized jobs are said 

to be a source of alienation and vexation (Rosner and Putterman 1991) and increasing 

boredom and fatigue (Rosen 1983). The argument is that by keeping work experiences fresh, 

and empowering workers by providing them new learning opportunities, job rotation should 

increase job satisfaction and organizational commitment (Chen et al. 2015; Ho et al. 2009) by 

providing workers with a sense of achievement and want (Ho et al. 2009; Jaturanonda et al. 

2006). 

That said, the relationship between job or employee rotation and worker satisfaction 

is less clear and may be context dependent. For instance, in their study of Danish firms, 

Eriksson and Ortega (2006) did not find support for the claim that job rotation and employee 
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rotation staves off worker boredom. And although job rotation was found to increase job 

satisfaction among Korean motor companies (Jeon and Jeong 2013), it should be noted that 

job rotation conducted here was voluntary. Likewise, Chen et al. (2015) studied job rotation 

among nurses in Taiwanese hospitals, finding that job rotation increased job satisfaction, 

which, in turn, increased organizational commitment, but they described this type of job 

rotation among nurses in hospitals as “voluntary or arbitrary, regularly or irregularly 

scheduled cross-unit job delegation” in a single organization, consisting of “horizontal job 

rotation from one job or task to another regardless of the duration of rotation” (2015:298).  

This type of employee rotation is different than the rotation of teachers in Japanese 

schools, which are neither voluntary nor arbitrary, are fairly regularly scheduled, and consist 

not of horizontal transfers to different tasks within one organizations but rather the 

geographic transfer to another organization where to partake in the same type of task there 

(e.g. teaching math). The effect of jinji idou in Japanese firms on worker satisfaction may 

have clearer effects, given the ubiquity of the system across Japanese labor markets and the 

cultural and historical significance of it.  Thus, in the case of Japanese firms, the presence of 

jinji idou has the potential to increase both employee satisfaction and organizational 

knowledge by systematically avoiding the monotony of specialization while simultaneously 

introducing diversity into its knowledge base. 

In addition to serving as a mechanism to keep up employee morale, job rotation is 

also commonly used in manufacturing jobs to reduce, or balance out, risks of injury to 

employees. When Western corporations employ employee rotation, it is usually in the form 

of job rotation, rather than employee rotation, and usually in high-risk industries for the sake 

of reducing the risk of work-place injuries (Frazer et al. 2003; Hazzard, Mautz, and 
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Wrightsman 1992; Kuijer et al. 2005; Tharmmaphornphilas et al. 2003; Triggs and King 

2000). As such, job rotation has been used by Midwestern U.S. manufacturing firms as an 

intervention to control work-related physical disorders by rotating employees among 

positions of different risk so as to reduced work-related injuries (Jorgensen et al. 2005). Job 

rotation’s connection to accident prevention was also found among a Korean motor 

company, which saw job rotation reduce work-related accidents (Jeon and Jeong 2013). 

However, these types of transfers typically consists of intra-organizational rotations only—

not the mandatory transferring of employees to other worksites located geographically 

elsewhere—and is much less relevant to non-manual labor jobs. 

 

Egalitarian and Impartial Work Environments 

Finally, it has been argued that employee rotation systems are useful techniques for 

creating egalitarian and impartial work environments. Jaturanonda et al (2006:1837) note that 

Thai organizations rotate their employees “to prevent them from using their job perks for 

personal gains [or] profit, which may have resulted from abusing their job authority, knowing 

some loop-holes in the process, leaking confidential information to outsiders, organized 

corruption, etc.” Eguchi (2005) claims that job transfers play a significant role in precluding 

employees from using their employment for private gain, such as theft or graft (i.e. 

intentionally misdirecting non-personal funds for personal benefit). Eguchi builds on 

Milgrom’s (1988) notion of ‘influence activities’, in which workers with discretionary power 

partake in private activities at the expense of their regular job duties, arguing that such 

situations arise the longer an employee has been in a particular post. Tirole (1986) identifies 

job transfers as one strategy for mitigating collusion. Using frequent job transfers is a useful 
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strategy in labor markets where it is difficult to measure worker performance, such as bank 

workers, journalists, bureaucrats, and so forth (Eguchi 2005), since it is difficult for firms to 

use other strategies such as incentive payment schemes in such labor markets (Baker 1992, 

2002; Holmstrom and Milgrom 1991) 

Cosgel and Miceli (1999) argue that job rotation satisfies workers’ preferences for 

egalitarianism, suggesting that job rotation systems can serve to prevent office politics, or 

what Kanter (1977:165) refers to as a “shadow political structure” in bureaucratic 

organizations, which she found to exist underneath the “labyrinthine complexities of the 

large, fairly centralized organization.” In Kanter’s analysis of a centralized, large 

bureaucratic organization, she found that that particular organizational structure reduced 

individual autonomy, thereby making every function and behavior interdependent, and 

making office politics (e.g., the formation of alliances) and the acquisition of power a 

necessity for individuals to survive in the system. Kanter recommends reforming 

organizational structure to promote greater equality of opportunities among workers. 

Interestingly, one structural change she recommends is to implement a system of job rotation 

since it “helps break down the parochialism of many bureaucrats, such as those in dead-end 

or powerless positions prone to concern with territorial control, and [because] it builds 

commitment to the organization as a whole” (1977:271–272). Kanter suggests that a flexible 

organizational structure such as job rotation discourages office politics by continually 

grouping and regrouping individuals. This constant regrouping means that “the culture of any 

one group becomes more permeable to the effects of the presence of minority people, and it 

becomes more difficult for a group to maintain an insulated, and thus, excluding culture” 

(1977:283). Kanter therefore suggests that flexible structures such as job rotation enhance 
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opportunity by helping balance numbers—which is important for employee equality given 

the phenomenon of homosocial reproduction in which managers tend to promote socially 

similar subordinates, thereby reproducing the power structure in homogeneous ways. 

Furthermore, she suggests that job rotation could reduce the opportunity gaps between high- 

and low-mobility jobs while also redefining opportunity to include horizontal as well as 

vertical moves. Mainly, she suggests that job rotation, by offering a change in territory, offers 

new potential for growth and learning. The job rotation system proposed by Kanter is similar 

to the jinji idou employee rotation system that governs Japanese education labor markets, 

which makes the Japanese system seem all the more innovative given Kanter’s analysis of 

more traditional labor market systems. 

 

Conclusion 

In sum, despite its contrarian relationship with the Western economic ideal of the 

division of labor and the benefits of worker specialization (Smith 1776), extant scholarship 

on the generalization caused by job rotation or employee rotation cites many benefits, such as 

gains in learning and efficiency, both at the individual and organizational levels, increased 

job satisfaction and more balanced worker safety in some industries, as well as the creation 

of more egalitarian and impartial work environments stemming from employee rotation 

hindering the development of corruption, abuses of power, or office politics.  

That said, employing job rotation or employee rotation systems comes with caveats. 

First, Cosgel and Miceli (1999) note that organizations that utilize job rotation typically offer 

other attributes, such as lifetime tenure, employee involvement in decision-making, and 

profit sharing, which they claim characterizes Japanese firms. Second, as Ortega  
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(2001:1363) notes, “it is costly to continuously reevaluate job assignments,” often requiring 

entirely new divisions in the human resources departments of large organizations. Third, the 

cost of training employees to be proficient in multiple roles is higher than training fewer 

employees to specialize (although, in industries with high employee turnover, this may be a 

more cost-effective strategy). Finally, in cultured or industries where such rotation systems 

are not common, workers may be resistant to the implementation of such changes, as 

intimated by the ambiguous effects of job rotation on employee satisfaction. This caveat is 

highlighted by Campion et al.’s (1994) finding that tenure had a negative effect on job 

rotation rates, suggesting the cultural barriers to implementing job rotation systems in the 

U.S. They found that the typical employee rotated biennially and that a one-percent increase 

in tenure resulted in a sixteen-percent decrease in rotation frequency. In contrast, Kusunoki 

and Numagami (1998) researched job rotation among engineers in a large Japanese company 

and found that tenure had no significant effect on the rate of job rotation, intimating that the 

prevalence of job rotation systems across Japanese society may make it more palatable to 

Japanese employees.  

That aside, according to William Ouchi (1981) and his study of organizational types, 

the non-specialized career paths of jinji idou are one of the fundamental properties of 

Japanese firms of which more American firms should emulate. Ouchi contrasted the ideal 

organization types of the U.S. (Type A) and Japan (Type J). Type A organizations feature 

short-term employment, individual decision-making and responsibility, specialized career 

paths, and segmented concern. Type J organizations feature life-time employment, 

consensual decision-making and collective responsibility, generalized career paths, and 

holistic concern. Ouchi believed that the Type J organization led to greater job satisfaction, 
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higher quality products, and better financial performance than Type A. Type A organizations 

are rooted in the American ideal of individualism whereas Type J organizations evolved from 

Japan’s cultural homogeneity and its ethos of group solidarity. Consequently, Ouchi (1980) 

saw Type J organizations as “clan cultures” in that individual and collective goals tended to 

converge. I believe the values of collectivism and group identity characteristic of Japanese 

organizations—or, alternatively, fear of challenging these values—facilitate the success of 

the employee rotation system that is common to many of them. 

 In the next section I will offer a detailed account of how employee rotation happens 

in Japanese public schools, but to conclude this section I think it is worth offering a notional 

account of how employee rotation works in general. To do so, I rely on Jaturanonda et al.’s 

(2006) description of the general employee rotation process among firms in Thailand. First, 

they list nine decision criteria for job rotations used by Thai organizations to determine how 

and when employees are rotated: 1. knowledge, skills, and abilities (to match people to the 

right jobs), 2. seniority (length of time in current position, 3. years of service (length of time 

with the organization, 4. age, 5. behavior (integrity, teamwork, etc.), 6. traits (punctuality, 

orderliness, confidence, etc.), 7. willingness (to be rotated to a different job), 8. readiness (to 

be rotated to a different job, such as considering one’s family situation), and 9. adaptability 

(to a new job or work location).  

Second, Jaturanonda et al.’s (2006:1838) description of the process of job rotation in 

Thai organizations, which is typically under the purview of a firm’s human resources (HR) 

department:  

“the decision may be made by a…designated person in the HR department…[or] a 

committee consisting of representatives from several functional units may be 
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appointed to review the employee and job profiles and make [the] decision. The 

process usually includes reviews of documents (request forms, performance 

assessment summary sheets, test results, etc.) and oral interviews…[A]fter reviewing 

the documents and interviewing the employees, job rotation is then decided based on 

the opinions of the decision maker or the committee.”  

Decision criteria sometimes comprise technical knowledge, language or computer skills, 

work experience, social behavior, and so forth. Jaturanonda et al. describe the job rotation-

decision process as similar to hiring- or promotion-decision processes. As will become clear 

in the next section, this process is similar to the one used by Japanese prefectural boards of 

education to allocate teachers to public schools. 

 

Employee Rotation in Japanese Schools 

Introduction 

The discussion above considers both job rotation—that is, the changing of work 

duties but not necessarily work location—and employee rotation—that is, the geographic 

relocation of an employee to a different location. Most of the personnel rotation in the U.S. is 

of the former type, rather than the latter type. In contrast, employee rotation in Japanese 

public schools, known as jinji idou, involves the methodical transfer of teachers to 

geographically distant schools but does not necessarily involve a change in job duties. That 

is, it is more so an employee rotation rather than a job rotation. Thus, when I talk about jinji 

idou in the education sector, I am not talking about job rotation, per se, but rather about 

employee rotation. In fact, the characters for the words jinji idou (人事異動) literally mean 
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‘personnel change’ and is often translated as ‘reshuffling’, ‘personnel shift’, or ‘annual staff 

reassignment’.  

 That said, that does not mean that Japanese public school teachers are precluded from 

enjoying some of the theoretical gains (mentioned in the previous section) that accompany 

job rotation, such as individual learning, adaptability, and increased job satisfaction, as 

changing work environments would still affect such experiences. Furthermore, it is worth 

noting that it is a stated policy goal of jinji idou in the Shizuoka Prefectural Board of 

Education to transfer teachers to new positions where they teach different subjects or courses 

for the sole purpose of improving employee quality (see Table 2.7). Still, it is important to 

remember the distinction between the generalized discussion above regarding job and 

employee rotation, particularly because the aforementioned research mostly only considered 

for-profit firms. Furthermore, as will be made clear below, jinji idou in the Japanese 

education sector has some noteworthy differences compared to employee rotation, even in 

other public sector labor markets. 

Unlike employees who work for private corporations or even other government 

organizations—who can be transferred to other cities, regions, or even countries—the 

geographic range of transfers in the public education sector is much more restricted. Japan 

consists of forty-seven prefectures, each overseen by an elected governor, a legislature, and a 

bureaucratic administration, making them politically analogous to a U.S. state. Public 

education employees are typically employed by the prefectural government, and thus, are 

only transferred to other positions within that same prefecture. Thus, compared to the larger 

transfer area of a corporate job, or even a job in the federal government, the smaller transfer 
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area in the education sector creates an appealing employment alternative to corporate life, as 

one’s career path can be much more predictable for public school teachers, in comparison. 

 Although this smaller transfer area among public school teachers in Japan seems 

more palatable compared to the larger swatch of possibilities that many other Japanese 

workers face, whenever I describe the process to most American teachers (or rather, 

American workers in general), they almost always express bewilderment, followed by a 

proclamation that they would never tolerate such a life-disrupting employment system. 

Conversely, whenever I discuss the American system to public Japanese teachers, they also 

almost always express bewilderment, followed by a proclamation of how boring it would be 

to work in the same school for one’s entire career. This suggests that socialization, culture, 

and historical precedent have a large impact on shaping workers’ perceptions of systematic 

personnel rotation systems like jinji idou.  

In fact, Japan has a long history of both job rotation and employee rotation. While 

jinji idou took hold in postwar Japan in the late 1940s and 1950s (Koike 1984), my research 

suggests that jinji idou stems from the samurai culture of the Edo era (1603-1868) in which 

samurai changed posts every year so that they could improve themselves by gaining 

experience and adaptability. A similar form of compulsory duty assignment was fond in the 

sankin koutai, or alternate attendance, system, in which the shougun (general) required his 

dai’myou (feudal lords) to come to the capital, Edo, to demonstrate fealty, usually for an 

entire year at a time in biennial shifts (Vaporis 2008). The alternate attendance was fixed, by 

law, and there were repercussions for failing to comply with it, such as a reduction of the 

insubordinate dai’myou’s domain or house arrest, but, more so, acquiescence was embedded 

in the culture, equating compliance with a noble duty (Vaporis 2008). Like contemporary 
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jinji idou, the sankin koutai system of antiquity also was responsible for a great deal of inter-

city migration, as the rotating feudal lords and their entourages composed one-third of Edo’s 

population (Vaporis 2008:3). Vaporis notes that the compliance rate with alternate attendance 

was remarkably high considering the dai’myou incurred all of the expenses of the transfer to 

and from Edo, arguing that compliance with the system signified the power of the centralized 

state. Finally, given the theoretical overlap between the concepts of jinji idou and sankin 

koutai, is not surprising to learn that a form of jinji idou was used within feudal domains to 

determine the selection of personnel to accompany the sojourning dai’myou in Edo. Vaporis  

describes the selection of such personnel as “compulsory” (2008:104) and asserts that “some 

type of rotation system for the selection of at least a portion of the retinue was almost 

certainly in effect.” (2008:103). 

 Considering the long history of compulsory and systematic personnel rotation 

systems in Japan, along with the portrayal of compliance with the system as being noble and 

honorable, it is less surprising that the system is so widespread and accepted in Japan. 

Furthermore, the self-perception of Japan as a mono-ethnic society (Lie 2001), where 

‘nation’ is essentially equated with ‘race’ (Kohno 1988), has led to a “pervasive constitutive 

norm of collective identity” (Seebruck 2013:284). As such, cultural homogeneity is viewed 

by Japanese as the main source of social order (Yoshino 1992), and therefore, doing what is 

good for the group, even at the expense of individual autonomy, is an important value of 

Japanese society. 

 

The Japanese Education System 
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While extant studies on Japan’s teacher transfer system argues the benefits of jinji 

idou in Japan’s public education labor markets (Letendre 2000; White 1987; Wray 1999), 

none of them depict in detail the history and functioning of the system. The original 

qualitative data I collected for this study serve to fill this research gap. Through interviews 

with teachers and administrators, as well as analysis of secondary documents, I have 

identified the evolution of the teacher rotation system (how and why it has changed over 

time) as well as its functioning (how teachers are identified for rotation, how their placement 

is determined, and so on). 

Before considering the organizational structure of the transfer system itself, it is 

important to consider the larger organizational context in which it operates: the Japanese 

public education system. The Japanese national government is composed of several 

ministries. The Ministry of Education, Culture, Sports, and Technology (MEXT) oversees 

the national education system (see Figure 2.1). MEXT sets curriculum and other guidelines 

and then delegates governance and enforcement responsibilities to each of the forty-seven 

prefectural governments. Each prefectural government has its own prefectural board of 

education that oversees all levels of public education in that prefecture. The Japanese 

education system consists of compulsory education through elementary and middle school 

(up to what would be the ninth grade in the U.S. system). Secondary education consists of a 

non-compulsory three years of high school. The prefectural board of education maintains full 

control over high schools, but delegates governance and enforcement responsibilities of 

elementary and middle schools to local municipal boards of education. While municipal 

boards of education receive curriculum direction directly from MEXT, in almost all other 

cases they remain under the jurisdiction of the prefectural board of education. 
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Figure 2.1 – Organizational Chart of the Japanese Education System 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

With the overarching governance structure delineated for the Japanese public education 

system, I hereafter introduce the site selection of the study: Shizuoka prefecture.  

 

The Education System in Shizuoka 

 I conducted my research on the Japanese education system from 2011 to 2013 in 

Shizuoka Prefecture, the same prefecture I worked in as an assistant language teacher from 

2005 to 2007 and the same prefecture in which I conducted pilot research in 2008 and 2010. 

Shizuoka prefecture is located on the eastern coast of Honshuu, the largest of Japan’s 

four main islands, approximately 98 kilometers south of Tokyo. As Japan’s largest producer 

of motorcycles, pianos, green tea, mandarin oranges, and wasabi, Shizuoka has strong 

manufacturing and agricultural industries (Shizuoka 2015a). With an abundance of natural 

hot springs, beaches, and the home of Mount Fuji, Shizuoka also has a strong tourism 
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Table 2.1 – Shizuoka Prefecture in Comparison to U.S. States (2012) 

 
Note: prefectural ranks are out of 47, state ranks are out of 50 
Source: (Census 2012; Shizuoka 2015b) 
 
 
industry. Likewise, Shizuoka has a significant fishing industry as well. With an area of 7,779 

square kilometers, Shizuoka is the thirteenth largest of Japan’s forty-seven prefectures 

(Shizuoka 2015b). It is larger than the forty-ninth largest U.S. state, Delaware (6,446 km2) 

but smaller than the forty-eighth largest state, Connecticut (14,357 km2) (Census 2012). As 

of 2010, Shizuoka’s population of 3.75 million ranks tenth among the forty-seven 

prefectures. In comparison, with an approximately equal population of 3.75 million, 

Oklahoma is the twenty-eighth most populous state. Shizuoka’s population density of 487 

per squared kilometer ranks thirteenth in Japan but is denser than the most densely populated 

U.S. state, New Jersey (467/km2). Most of the population and industrial development is 

concentrated along the Tokaidou train line and corresponding expressway, which stretches 

east to west approximately 180 kilometers across the prefecture. This area is part of the 

Taiheiyou Belt, the name of the megalopolis that extends 1,200 kilometers from Ibaraki 

prefecture north of Tokyo to Fukuoka prefecture in the southern island of Kyuushuu. The 

Tokaidou train line and expressway are some of the busiest in Japan as they connect the 
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largest and second-largest cities, Tokyo and Yokohama, to the third and fourth largest cities, 

Osaka and Nagoya.  These data are summarized in Table 2.1 above. 

 
 
Table 2.2 – Shizuoka Prefectural School District Summary Statistics (2013) 
 

School Level 
No. 

of Schools  
No. 

of Students  
No. 

of Teachers 
 

Elementary        
main 515 male 104,000 51.2% 4,662 40.6% 

branch 5 female 99,000 48.8% 6,818 59.4% 
total 520 total 203,000  11,480  

       
Middle 
School 

      

main 294 male 55,000 51.4% 4,378 63.0% 
branch 1 female 52,000 48.6% 2,576 37.0% 
total 295 total 107,000  6,954  

       
High School       

main 140 male 51,000 51% 4,998 72.4% 
branch 2 female 49,000 49% 1,909 27.6% 
total 142 total 100,000  6,907  

       
Total 957 Total 410,000  25,341  

 
Notes: student totals are rounded to nearest thousand; teacher totals include full-time teachers only 
 
Source: (Statistics Japan 2015)   
 
 
 In 2011, the year that I began data collection, Shizuoka’s Prefectural Board of 

Education governed 964 schools (525 elementary schools, 295 middle schools, and 144 high 

schools); enrolled 419 thousand students (209 thousand elementary students, 108 thousand 

middle school students, and 102 thousand high school students); and employed 26,641 full-

time teachers (11,450 elementary school teachers, 6,971 middle school teachers, and 8,220 

high school teachers) (Statistics Japan 2013). The same data for 2013, the year that I 

completed data collection, are available in Table 2.2. One will notice that the district slightly 
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contracted from 2011 to 2013. This is due to Japan’s larger demographic issues, stemming 

from decades of low fertility rates, rather than a unique issue to Shizuoka prefecture.  

To get an understanding of the magnitude of operating a mandatory employee 

rotation system in a Japanese school district, consider the following three tables: Table 2.3, 

Table 2.4, and Table 2.5. Table 2.3 reveals that the Shizuoka Prefectural Board of Education 

has an above-average workload in terms of managing the number of schools, students, and 

teachers, with 950 schools, 410 thousand students, and 25 thousand teachers (see Table 2.2), 

compared to national prefectural averages of 782 schools, 288 thousand students, and 20 

thousand teachers (Table 2.3). Overall, the Shizuoka Prefectural School District ranks tenth 

out of forty-seven prefectures in all three categories: number of schools, number of students, 

and number of teachers (Table 2.3). Whereas Table 2.3 gives a breakdown by school level 

(elementary school, middle school, and high school), Table 2.4 combines all three levels into 

summary data for the top twenty largest public school districts in Japan. 

 
 
Table 2.3 – Shizuoka Prefectural School District Compared to Other Japanese Prefectures (2013) 
 

School 
Level 

Prefectural 
Average: 

No. 
of Schools  

Shizuoka’s 
Rank 

Prefectural 
Average: 

No. 
of Students Shizuoka’s Rank 

Prefectural 
Average: 

No. 
of Teachers 

Shizuoka’s 
Rank 

Elementary  450 13 142,000 10 8,884 10 
Middle 
School 226 

10 
75,000 

10 
5,409 

10 

High 
School 144 

10 
71,000 

10 
5,001 

10 

Average 
Total 

782 10 288,000 10 
20,086 

10 

 
Notes: ranks are out of 47 prefectures; number of students rounded to the nearest thousand 
Source: (Statistics Japan 2015) 
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While the Shizuoka Prefectural School District ranks tenth in size compared to other 

prefectures in Japan, if it were a school district in the U.S. it would be the third largest in 

terms of student enrollment, the third largest in terms of number of teachers employed, and 

the second largest in terms of number of schools operated.  

 
 
 
Table 2.4 – The 20 Largest Public School Districts in Japan by Student Enrollment (2013) 
 

District 
No. of  

Students Rank 
No. of 

Teachers Rank 
No. of 
Schools Rank 

Tokyo 1,212,000  1 73,746  1 2,607  1 
Osaka 949,000  2 62,103  2 1,829  3 
Kanagawa 910,000  3 54,288  3 1,606  4 
Aichi 837,000  4 52,463  4 1,646  5 
Saitama 755,000  5 45,512  5 1,469  6 
Chiba 643,000  6 39,707  8 1,430  7 
Hyogo 609,000  7 42,132  7 1,400  8 
Fukuoka 550,000  8 35,357  9 1,303  9 
Hokkaido 536,000  9 43,820  6 2,098  2 
Shizuoka 410,000 10  25,341 10 957 10 
Ibaraki 323,000 11 22,992 11 908 12 
Hiroshima 310,000 12 21,635 12 933 11 
Kyoto 278,000 13 19,926 13 727 15 
Miyagi 249,000 14 18,075 15 735 14 
Niigata 243,000 15 19,015 14 853 13 
Nagano 240,000 16 17,398 16 681 16 
Gifu 235,000 17 16,595 17 655 18 
Gumma 221,000 18 15,577 20 585 20 
Tochigi 218,000 19 15,628 19 638 19 
Okayama 217,000 20 16,373 18 679 17 

 
Notes: districts encompass elementary, middle, and high school levels 
Sources: (Statistics Japan 2015)  
 
 
 The 3,004 mi2 that the Shizuoka Prefectural School District covers would make it the 

121st largest district in the U.S. by land size, nearly equivalent to Fort Stockton Independent 

School District (ISD) in Texas, of more than fourteen thousand districts (Proximity 2013). 

Compared to the ten largest districts in the U.S. by student enrollment, though, by land size, 



 

59 
 

Shizuoka Prefectural School District would be the third largest (see Table 2.5). This means 

that, on average, Japanese school districts are larger than U.S. districts, regardless of 

measurement: geographic size, student enrollment, teachers employed, or schools in 

operation. Despite this, Japanese prefectural education boards are capable of operating a 

large-scale, systematic employee rotation system that governs more than 944,740 teachers 

across 36,740 schools (Statistics Japan 2015). That is not including the rotation of 

administrators, such as principals and vice-principals, or office staff, all of who are also 

subject to regular, compulsory staff reassignment. 

 
 
Table 2.5 – Shizuoka Prefectural School District among the Largest U.S. Districts (2011) 
 

District 
No. of  

Students Rank 
No. of 

Teachers Rank 
No. of 
Schools Rank 

Size  
mi2 

New York City (NY) 990,145  1 67,046  1 1,565  1 469 
Los Angeles Unified (CA) 659,639  2 28,769  2 939  2 698 
Shizuoka Prefecture 419,000 [3] 26,641 [3] 964 [2] 3,004 
Chicago, SD 299 (IL) 403,004  3 22,460  3 641  3 239 
Dade (FL) 350,239  4 21,117  4 524  4 2,431 
Clark County (NV) 313,398  5 14,822  5 364  5 8,061 
Broward (FL) 258,478  6 14,533  6 329  6 1,320 
Houston ISD (TX) 203,066  7 10,920 10 279  9 302 
Hillsborough County (FL) 197,041  8 13,862  7 308  7 1,266 
Hawaii Dept. of Ed. (HI) 182,706  9 11,458  8 287  8 10,927 
Orange County (FL) 180,000 10 11,308  9 243 10 1,003 

 
Notes: districts encompass elementary, middle, and high school levels 
Sources: (IES 2011; Proximity 2013; Statistics Japan 2013)   
 
 
 

Teacher Rotation in Shizuoka 

As mentioned above, governance of Japan’s education system is demarcated into two 

levels: compulsory education for elementary and middle school education and non-

compulsory high school education. Elementary and middle schools are governed by local 
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municipalities under the umbrella of the prefectural government. High schools are governed 

directly by the prefectural government. Accordingly, in Shizuoka prefecture the structure of 

the jinji idou system varies between the compulsory and non-compulsory education levels. 

At both levels all education employees including teachers, principals, vice-principals, 

administrators, and office workers are subject to systematic employee rotation. Municipal 

employees are typically only transferred within the smaller boundaries of their own 

municipality’s subdistrict unless they specifically request an inter-municipality transfer (see 

Figure 2.2). Conversely, employees at prefectural schools (high schools) can be transferred to 

any other prefectural school in Shizuoka (see Figure 2.3); however, chaotic, to-and-fro 

transfer patterns are not common career paths for most high school teachers (see Figure 2.4 

instead), due to several formal and informal guidelines influencing the transfer decisions. 

Figure 2.2 plots a hypothetical career path for a middle school or elementary school 

teacher in the Shizuoka public education labor market. Because middle school and 

elementary schools are governed by municipal boards of education, the transfer region for 

municipal teachers is limited to within that municipality. Here a teacher in the Kamo 

subdistrict would only be rotated among other schools within the Kamo subdistrict. Even 

though these transfers are within municipalities, the Prefectural Board of Education is still 

responsible for governing them—and thus, there is technically the possibility that the 

Prefectural Board of Education could assign them to another subdistrict inside the prefecture, 

if needed (say, if there were staffing shortage elsewhere). Likewise, it is possible for such 

teachers to petition the prefectural board of education for a transfer to another municipality 

within Shizuoka prefecture. In fact, 30 percent of all transfers at the compulsory education 
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level are to different municipalities. That said, elementary and middle school public teachers 

generally see a more localized career path than their high school counterparts. 

 
 
Figure 2.2 – Probable Career Path of a Public Middle School or Elementary Teacher in Shizuoka  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Notes: Arabic numerals indicate chronology of schools at which teachers worked 
 
 

Figure 2.3 plots a hypothetical career path for a high school teacher in Shizuoka. 

Because the prefectural board of education has the right to place a prefectural teacher in any 

school, it is theoretically possible—but unlikely—that a teacher could be transferred back 

and forth across the prefecture throughout his or her career. Numbers in the figure refer to the 

chronological order of schools the hypothetical teacher is transferred to throughout his  
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Figure 2.3 - Possible Career Path of a Public High School Teacher in Shizuoka Prefecture 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Notes: Arabic numerals indicate chronology of schools at which teachers worked 
 
 
career. Such a career path is more typical only for those teachers identified as potential 

candidates for ascendancy into administrative roles such as principals or vice-principals, in 

which case the prefectural board of education will purposively transfer them to a wide range 

of schools to gain more experience. Similarly, if a teacher desires to become a vice-principal 

or principal someday, he or she may actively request transfers in hopes of building an 

eclectic career path. This behavior is in line with research arguing that qualified managerial 

candidates in U.S. and Japanese firms are expected to have a broad understanding of the 
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firm’s operations (Eguchi 2005), which can be accomplished by rotating among different 

jobs in the company (Koike 1993). 

 
 
Figure 2.4 – Probable Career Path of a Public High School Teacher in Shizuoka Prefecture 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
Notes: Arabic numerals indicate chronology of schools at which teachers worked 
 
 

Figure 2.4 plots a more typical career path for prefectural teachers. Shizuoka 

prefecture is unofficially divided into three regions—seibu (west), chuubu (central), and 

toubu (east)—based on former political provinces, the Toutoumi Province, the Suruga 

Province, and the Izu Province, with contemporary Shizuoka residents recognizing cultural, 

economic, and linguistic differences between the regions. As mentioned earlier, most of 
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Shizuoka’s population and economic development are in the central and western regions, 

clustering around the Tokaidou train line and highway. The eastern region, while a popular 

tourist destination for Tokyoites due to its beaches, hot springs, and views of Mt. Fuji, is 

quite rural and more economically depressed.  

 Consequently, most teachers in the Shizuoka education system originate from and 

therefore prefer placement in the central or western regions of the prefecture. The teacher 

rotation system enables the prefectural board of education to keep the schools in the eastern 

region staffed, especially those in the peninsular sub-region. Thus, while these regions no 

longer hold any official political significance, they do represent a demarcation in population 

density, economic development, amenities, public transportation access, and culture. In fact, 

even though the prefecture is only slightly larger than Delaware in land area, there is a subtle 

but noticeable difference in dialects between denizens of the west and east.  

The central and western regions, although more similar than the eastern region, have 

distinguishing traits as well. The prefectural capital and second largest city, Shizuoka City, is 

in the heart of the central region, and is therefore the political center of the prefecture. The 

largest city, Hamamatsu City, anchors the western region and has strong industrial and 

manufacturing industries. It is also one of the most culturally diverse cities in all of Japan, 

with a sizeable population of Brazilian, Peruvian, and Filipino immigrants, compared to other 

Japanese cities. There are even two professional soccer teams in Shizuoka prefecture, one in 

the west and one in the central, marking a rivalry between the two regions.  

These regions tend to coincide with career paths because the prefectural board of 

education aims to informally limit the transfer region of high school teachers in order to 

prevent tanshin fu’nin—that is, ‘solo assignment’—a social situation produced when an 
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employee is transferred out of commuting range. Tanshin fu’nin results in the transferred 

employee (typically a male) temporarily living away from his or her family so as not to 

disrupt his children’s education by forcing them to change schools. The tanshin fu’nin 

problem is exacerbated in the corporate world, where employees can be transferred to posts 

in other prefectures, but is still significant enough of a social issue in the public education 

sector to warrant prudence in transfer decisions.  

Following that, numbers in Figure 2.4 again refer to the chronological order of 

schools the hypothetical teacher is transferred to throughout his career. In this example the 

teacher is from chuubu, the central region of the prefecture. At the start of his career the 

prefectural board of education purposively places him in a school in the rural peninsula of 

toubu, the eastern region of the prefecture. Because new teachers are usually young and 

single, there is less a concern for tanshin fu’nin separating them from their families. 

Therefore, new teachers are typically placed on the opposite side of the prefecture to serve 

the dual purpose of staffing rural schools and exposing new teachers to different social 

situations. For his second school the teacher is transferred to another school in the eastern 

region. After he has served his time and sacrificed for the greater good, he is rewarded on his 

next transfer with a return home to the central region. At this time he will likely marry, start a 

family, and purchase a house. Subsequent transfers will reflect his family situation, striving 

to keep him within an hour commute of his home for the remainder of his career—although 

there is no guarantee of this and he technically could be transferred to any public high school 

in the prefecture at any time. 

 

The Formal and Informal Rules of Jinji Idou in Shizuoka 
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The discrepancy between the hypothetical careers paths delineated in Figure 2.3 and 

Figure 2.4, which posited what could happen with what usually happens, can be explained by 

examining the organizational structure of the jinji idou process in the Shizuoka Prefectural 

School District. In short, decisions are not made randomly; people are involved in all stages 

of the decision-making process, and whenever people are involved in a system, informalities 

arise to complement, correct, or obstruct formalities. I uncovered much of the teacher 

rotation system’ organizational structure, including the relationship between its formal and 

informal organization, via 25 semi-structured, face-to-face interviews with teachers, union 

leaders, and administrators—including members of the jinji idou committee that oversees all 

personnel movements—in both public and private schools in Shizuoka. Except for a few 

interviews with English-speaking Japanese teachers, I conducted these interviews in Japanese 

they were recorded, transcribed, and checked for accuracy by native-speaking research 

assistants. I supplement these data on the history and organizational structure of the jinji idou 

system by translating official policy documents, such as the stated policy goals of the teacher 

rotation system, organization charts of the jinji idou committee at the Prefectural Board of 

Education, and policy changes to the system achieved by, and published by, the teachers’ 

union. From these data I am able to hereafter provide an overview of jinji idou in Shizuoka’s 

public high schools.  

Jinji idou has several formally stated objectives: 1. improve education, 2. improve 

teacher quality, and 3. identify and foster leaders (see Table 2.6). First, systematically 

rotating teachers should improve education by reasonably arranging teachers according to 

area, school type, age, sex, and ability. Rotating teachers among varied work environments 

should facilitate the ability for them to grow professionally, which, in turn, should improve  
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Table 2.6 – Formal Personnel Change Policies of the Shizuoka Prefectural Board of Education (2010) 
 

 
Notes: Translated from original Japanese document; Ryan Seebruck©  
 
 

 Jinji Idou Policy for Teaching Staff in 2010 

Overview 

The Shizuoka Prefectural Board of Education, as the pillar of Shizuoka Prefecture’s 
newly settled on comprehensive plan, has as its basic goal to train ‘virtuous 
individuals,’ so as 

1. to improve educational activities by growing teachers with rich personalities, 
healthy and sound minds and bodies, and certain academic abilities; 

2. to foster teachers’ strong sense of purpose and high moral values by further 
improving their specialties; 

3. to produce an organization which can respond swiftly and accurately to issues 
that arise. 

  
Formal 
Policies 

We conduct personnel rotations according to the following policies: 

1.  To Improve Educational Activities 

a.  
To create attractive schools that can assist student development by arranging teachers 
in accordance with teachers’ characteristics, skills, and specialties. 

b.  To arrange teachers in a way that fosters the growth of certain academic abilities, 
which, in turn, improves the school as a whole. 

c.  
To enable teachers to state their transfer desires so that teachers can be arranged in 
such a way to maintain everyone’s enthusiasm and eagerness. 

  
2.  To Improve Teacher Quality 

a.  
To improve teacher quality, we rotate teachers across a large area, including promoting 
interactions between other types of schools and administrative agencies. 

b.  
We strive to place new teachers in 3 different types of schools in their first 10 years of 
work, while also transferring veterans who have been at one school a long time. 

c.  We try to deploy teachers to graduate school or foreign countries for additional 
training, so as to broaden their worldview and understanding of educational issues. 

  
3.  To Produce a Functional and Energetic Organization 

a.  
We aim to actively foster career paths of female and young teachers who have 
promising teaching and managerial abilities. 

b.  
We properly arrange teachers who are the core of the organization and who actively 
participate in school management. 

c.  
We will extend the tenures of principals in the same school so as to enable them to 
implement their long-term vision for the management of the school. 
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the overall education product offered to students. This included the ability for teachers to 

state their transfer desires (a policy known as kibou hyoumei, described further below in 

more detail), in order to ensure the teacher workforce remains ‘enthusiastic’ and ‘eager.’  

Second, the teacher rotation system should improve teacher quality by deliberately 

placing teachers in different types of schools, including transfers to different levels (e.g. from 

high school to junior high school), in different areas in order to create well-rounded teachers. 

This is particularly evident in the requirement that new teachers are deliberately placed in a 

different type of school in a different region of the prefecture three times within ten years in 

order to gain work experience. Finally, if so desired by the teacher, the system facilitates the 

deployment of teachers to graduate school or to posts in foreign countries to further expose 

them to a broader array of educational issues.  

Third, it creates an organizational structure that facilitates efficiency and adaptability. 

This is accomplished by promoting continued educational reform via the identification of 

qualified candidates for administrative positions—specifically mentioning a goal of 

identifying female and young teachers— with those teachers showing an increased ability to 

be educational leaders, and those with high management talent and ability who hold ethical 

views, identified as candidates to be proactively appointed to administrative positions. 

Potential and current administrators should then be strategically placed to improve the ‘core 

of the organization,’ including, if necessary, extending the tenure of certain principals at 

certain schools if they are in the process of instituting their vision for improving that school. 

While the aforementioned goals encompass the general policies for jinji idou in 

Shizuoka Prefecture, each of the various constituents of the education system—that is, the 

compulsory section consisting of elementary and middle schools, the non-compulsory  
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Table 2.7 – Formal Sub-Policies for the Constituents of the Shizuoka Public Education System (2010) 
 

Goals 
Elementary and 
Middle Schools 

High  
Schools 

Special Needs 
Schools 

Office  
Staff 

     

Improve 
Educational 

Activity 

Consider teachers’ 
traits and skills in 
relation to student 
guidance, so as to 
foment a smooth 
course of study; 
 
Strive to arrange 
teachers to 
become versed in 
special needs 
education. 

Capitalize on teachers’ 
unique skills and traits so 
as to foment a smooth 
course of study; 
 
Strive to arrange teachers 
in new schools in a way 
that supports the goals of 
the public education 
system; 
 
Suitably arrange teachers 
in the aim of modernizing 
part-time and online 
schools. 

Deploy teachers who 
understand career 
education and who can 
develop pupils’  basic 
knowledge and life 
skills; 
 
To promote a program 
with deeper commun-
ity ties, deploy 
teachers who under-
stand the philosophy 
of ‘live together, grow 
together.’ 

Support cities 
and towns by 
intentionally 
arranging 
staff accord-
ing to the 
prefectural-
wide vision.  

     

Improve 
Employee 

Quality 

Intentionally 
conduct transfers 
across elementary 
and middle 
schools so as to 
improve teachers’ 
skills based on the 
different develop-
ment stages of 
students. 

Actively transfer teachers 
to teach different subjects, 
in different schools, 
particularly those who 
have worked more than 7 
years at the same school; 
 
While considering their 
life stage, we aim to rotate 
young teachers among 
elementary, middle school, 
and special needs schools 
too. 

Proactively comm-
unicate with both non-
special needs and 
special needs schools;  
 
Send teachers for 
additional institutional 
training to improve 
special education; 
 
As a complement to 
the 3-schools-in-10-
years rule, promote 
special education 
schools as an exp-
erience opportunity. 

Consider 
workers’ 
length of 
employment 
in con-
junction with 
continuity of 
office work. 

     

Produce a 
Functional 

Organization 

Properly arrange 
teachers with 
consideration of 
key traits, such as 
the area, type of 
school, and 
composition of 
teachers by age 
and gender. 

Properly arrange teachers 
with consideration of 
experience, age, and 
gender composition; 
 
Managerial transfers will 
be arranged according to 
the prefectural-wide 
vision. 
 

Properly arrange 
teachers with 
consideration of traits 
such as the area, 
school type, age and 
gender composition; 
 
Managerial transfers 
will consider specia-
lties and area balance. 

Transfer staff 
to and from 
the secretariat 
so as to give 
workers an 
opportunity 
for 
managerial 
experience. 

 
Notes: Translated from original Japanese document; abridged for space; Ryan Seebruck©  
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sections consisting of high schools and special education schools, and office staff—have 

their own formally stated sub-goals, as outlined in Table 2.7. 

Many of these stated goals match up with the theorized ones stated at the beginning 

of this chapter, in reference to job rotation and employee rotation systems. Consider the first 

objective, which strives to improve education by creating balance (tsuriai) across schools, in 

terms of teacher quality. A section chief in the Prefectural Board of Education summarizes 

this objective as follows: 

“There shouldn’t be big differences between public schools, so the goal of jinji idou 

is to take into account a teacher’s traits, experience, and abilities as an instructor, 

counselor, and disciplinarian in order to put the right person at the right school. It’s 

about being equal and fair and making good balance.” – Prefectural BOE Section 

Chief 

Note, though, that these concepts of ‘putting the right teacher in the right school’ and 

‘making good balance’ do not necessarily mean the primary intention is creating an equal 

distribution of teacher quality. For instance, when I brought up these statements to one of the 

jinji idou committee members at the Prefectural Board of Education (referred to as Directors 

of Personnel Affairs Management—see Figure 2.6 for more information), the committee 

member reiterated the hierarchical rankings of high schools in Japan (that is, that high school 

education is non-compulsory and students therefore have the autonomy to attend any school 

they want in the prefecture, as long as they can pass the entrance examination for that school, 

a process which has resulted in the clustering of elite students at certain schools) and 

carefully explained that the composition of the studentry at each school sometimes impacts 

placement decisions of teachers: 
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“Of course, there are some public schools—and private schools too—in the prefecture 

that are well known for being elite—with a high percentage of really smart students 

who worked very hard to get into those schools because they know that these schools 

have historically excelled at sending their graduates to elite universities. And, you 

know, there are many great teachers in our schools, but, say, if one teacher is 

exceptionally skilled at teaching advanced mathematics that most other teachers 

cannot, it makes sense to put that superstar teacher in a school with students who are 

at an advanced math level.” – Director of Personnel Affairs Management, Prefectural 

BOE 

The second objective, which aims at improving teacher quality by broadening teachers’ 

horizons (shiya kakudai) and exposing them to various situations and work environments, is 

summarized well by one of the jinji idou committee members at the Prefectural Board of 

Education—that is, one of the employees whose job is to decide the placement of the more 

than 25,000 teachers in the prefecture (not including administrators and office staff):  

“The purpose of jinji idou is to create well-rounded employees by forcing them to 

experience every type of setting possible.” – Jinji idou committee member 

Jinji idou has several informal objectives as well, all of which are based on the idea 

of ‘keeping things fresh’ in what would otherwise be a stagnant work environment: 1. 

preventing teachers from getting too comfortable, which stifles innovation; 2. preventing 

teachers from growing tired of and losing interest in their job; and 3. preventing office 

politics and corruption by constantly shifting employees around before they have a chance to 

muster together any power. Furthermore, jinji idou 4. promotes an egalitarian work 

environment, since even senior teachers must rely on others to “show them the ropes” when 
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they are placed in new schools or unfamiliar roles. Finally, it also 5. enables teachers to build 

professional networks with other teachers while also encouraging them to create and 

maintain mentor and mentee relationships so as to share their unique teaching ideas and 

styles. The belief surrounding this latter objective is that an influx of new teachers in a 

department brings in new ideas and new teaching styles, and through information sharing 

with colleagues, teachers can collectively improve their teaching abilities. As one high school 

teacher emphasized: 

“Everyone has different experiences, so if we can share knowledge and problem-

solving capabilities with each other, we can improve both our own teaching and the 

overall level of education.” –High school teacher 

These formal and informal objectives are pursued via a complementary system of 

formal and informal rules that guide the jinji idou process. The jinji idou process involves 

input from teachers, principals, the teachers’ union, and the board of education committee 

members. The Japanese school year is broken up into three academic terms: term one takes 

place from April to July; term two takes place from September to December; and term three 

takes place from January to March. Every December teachers meet individually with the 

principal of their school to discuss their transfer prospects for that year. At this time the 

teacher and the principal negotiate with each other what is best for the school, the teacher, 

and the prefectural public education system as a whole. The teacher has the opportunity to 

explain the reasoning behind her desire, such as wanting to stay at the current school or 

transfer to a new one. Stating one’s placement desire is known as kibou hyoumei, but it is not 

as common as perhaps most Americans, growing up in a society that emphasizes 

individuality and autonomy, would suspect: in 2008, only 11 percent of teachers in Shizuoka 
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utilized the kibou hyoumei option, and less than 2.9 percent of teachers received their desired 

placements (in 2008 there were 559 teacher rotations at the high school level, 62 kibou 

hyoumei requests were submitted and 16 of those requests were granted).  

Following that, the principal submits individual reports for each teacher to the jinji 

idou committee in the personnel affairs section at the Prefectural Board of Education. This is 

done at all levels—elementary, middle school, and high school—as the jinji idou committee 

at the Prefectural Board of Education oversees all transfers in the prefecture, even though the 

transfer policies slightly differ across levels. The jinji idou committee comprises disparate 

sub-committees for each level (see Figure 2.6), but these committees communicate with each 

other, particularly as teachers occasionally transfer across sectors. The jinji idou committee 

then examines the files of teachers eligible for transfer, makes preliminary recommendations 

based on the teacher’s desire, the principal’s recommendations, the needs of other schools in 

the prefecture, and the objectives delineated above. In February the committee sends reports 

back to the principals at each school. The principals have a follow-up meeting with 

individual teachers eligible for transfer to discuss the committee’s recommendation. After 

this final round of negotiations, the principal sends a final report with his or her 

recommendation back to the committee. The committee reviews the final report, makes their 

final decision, and notifies the teachers to be transferred via the principals at their schools so 

they can begin preparations for moving. In late March the transfers are officially announced 

to the public and transferred teachers have approximately one to two weeks to move to their 

new cities and schools.  

This process is a combination of formal and informal rules working in concert. 

Natural systems theorists contend that despite the fact that formal structure is designed to 
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govern behavior, in reality, informal structure arises to regulate behavior in practice. That is, 

what actually is done in an organization is not the same as what is planned (Scott and Davis 

2007). Informal structure refers to stable, structured, and orderly sets of norms and behavior 

patterns that are based on the personal relations of individual members (Scott and Davis 

2007:62). This decoupling between formal and informal organization (i.e. between codified 

rules and actual behavior), enables an organization to maintain a façade of compliance with 

their ‘formal’ structure while their informal structure allows actual work activities to be more 

efficient by using informal organization (Meyer and Rowan 1977). I have found that the jinji 

idou system in Shizuoka’s public school education labor market is, indeed, codified with 

formal rules but that many of these rules are informally bypassed so that the system can 

operate more efficiently and fairly. 

Examples of informal rules include principles that 1. every teacher must stay at a 

school at least three years, 2. teachers with family situations have some priority in their 

placement, 3. new teachers will be placed in rural schools, 4. married couples should not 

work at the same school, and 5. any teacher who goes abroad for training will be transferred 

to a new school upon her return. Examples of formal rules include the precepts listed in 

Table 2.6 and Table 2.7, such as that 1. new teachers must be placed in three schools in their 

first ten years, 2. after seven consecutive years at a school a teacher becomes a transfer 

candidate, and that 3. teachers can state their desired placement (kibou hyoumei), among 

others. 

In practice, this means that teachers generally teach at a school for three to seven 

years. After three years they are informally eligible to transfer and can therefore submit a 

transfer request. After seven years they generally must transfer—although this is an informal 
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threshold and there are exceptions, such as teachers of specialty subjects like mechanics or 

forestry who can only teach at a limited number of vocational high schools in the prefecture. 

Likewise, even if they do not submit a transfer request between their third and seventh year 

at a school, there is high probability that they will be transferred by the jinji idou committee 

sometime during that time frame, as the average tenure at a given public high school in 

Shizuoka prefecture for normal (i.e. non-vocational) teachers is about five years (in 

comparison, in Tokyo the average tenure is about four years). 

Although some of those rules are formal precepts, the informal rules of the system 

often undermine them. For instance, teachers with family situations sometimes receive 

priority in their placement requests or are able to lobby for other rules—formal and 

informal—to be waived. One example of this can be found in a junior high school social 

studies teacher in Tokyo. This teacher previously had worked as a high school social studies 

teacher in Shizuoka prefecture directly after graduating from university. After three years of 

unsuccessful attempts at passing the public teacher certification exam for social studies in 

Shizuoka prefecture 1, though, he requested a transfer to Tokyo as a junior high school 

teacher. In line with the formal rule stating that new teachers must be placed in three schools 

in their first ten years, along with the informal rule that teachers should stay at a school at 

least three years, this teacher was first placed favorably, in a school convenient for both his 

wife, who worked for a private corporation in Tokyo, and him in regards to commuting, and 

                                                             
1 Passing the public teacher exam in Shizuoka Prefecture is not an easy task because it is based on available 
slots, not on your score, per se. As such, an applicant could, and often does, earn a high mark on the test but is 
still not offered a full-time position in the prefecture. The difficult thereby varies every year as the number of 
job openings fluctuate, but generally it has become more difficult in recent years as Japan’s shrinking student 
population has forced a complementary reduction in teachers. Consequently, some applicants, after several 
years of attempts, eventually request a transfer to Tokyo or another large district, where it is easier to pass 
the exam because more full-time teacher slots are available. 
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a school that enabled him to coach soccer, one of his passions. After three years, though, he 

learned that he would be transferred to Haha Jima, a small island in the Ogasawara 

archipelago which falls under the governance of Tokyo even though it is quite south of the 

main island, Honshuu. With a population of approximately 440 residents and a land area of 

about 20km2, the island life was vastly different from, and vastly distant to, Tokyo proper. 

More so, though, as Haha Jima is only accessible via a thirty-hour ferry ride that costs 

¥55,000 (which, in 2011 was approximately $715) for a roundtrip ticket, the teacher 

complained to his principal about how such a move would disrupt his family life—as a 

newlywed, he and his wife had just purchased a new home in Tokyo and were discussing 

having children. The transfer would therefore put off their plans to have children while also 

forcing them to live apart for an indefinite amount of time (tanshin fu’nin), as his wife could 

not leave her corporate job given the cost of their recent home purchase. When asked by the 

teacher why he was being transferred to far away, the principal responded: “I have no idea. It 

wasn’t my decision. It is the choice of the board of education’s personnel committee.”  This 

response intimates a form of plausible deniability, enabling administrators to deflect blame to 

the unknown and distant personnel committee at the board of education. This solo 

assignment was short-lived, though, as this teacher ended up staying in Haha Jima for only 

one year, successfully petitioning the following year to be transferred back to metropolitan 

Tokyo.  

The above anecdote underscores several things about jinji idou. First, it exemplifies 

the informal rule that young teachers are relied on to staff rural schools that otherwise would 

face teacher shortages, with the expectation that young teachers have to ‘put in their time’ 

and cast aside their personal wants and needs for the greater good of the system. Second, it 
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reveals that informal rules allow for the system to function more smoothly, as sort of a 

compromise between management and personnel. Here, the informal rule stating that 

teachers should stay at a school for at least three years was superseded by another formal 

one: rules are sometimes overlooked, superseded by informal ones: that the family situations 

of teachers should be considered. This young teacher, and his wife, made sacrifices for the 

greater good of the system, and, in return, management showed their appreciation by only 

requiring one year of tanshin fu’nin.  

 

The Influence of the Teachers’ Union on Jinji Idou in Shizuoka  
 
 The Japanese teachers’ unions have also had considerable influence on both the 

formal and informal rules of the teacher rotation system in Shizuoka. The first national 

teachers’ unions in Japan were formed in 1947 (Aspinall 2001), around the same time that 

jinji idou began to be more formally integrated into Japanese organizations. According to 

Robert Aspinall’s (2001) account of teachers’ unions in Japan, it was at this time that the 

unions gained the right to collectively bargain with the Ministry of Education. Prolonged, 

bitter conflicts between the national teachers’ union, Nikkyouso, and the Ministry of 

Education resulted in a decrease in union membership, finally resulting in factionalization in 

1989, with part of Nikkyouso splitting off into a second union, Zenkyou (2001:59). 

Despite steady deunionization, the teachers’ unions in Shizuoka still maintain a 

powerful impact on jinji idou and other policies, with Zenkyou unions proving to be the most 

popular in Shizuoka prefecture.2 That said, there is a stark difference in membership rates 

                                                             
2 Aspinall (2001) claims that that Nikkyouso remained the dominant teachers’ union in Shizuoka, but my data, 
coming directly from the president of the Shizuoka Teachers’ union, says otherwise: as of 2011, the dominant 
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between the compulsory (i.e. elementary and middle school) and non-compulsory (i.e. high 

school) levels of education, with the former seeing 70 percent of elementary and middle 

school public teachers serving as union members whereas only 4.1 percent of high school 

public teachers are union members. The president of the Shizuoka teachers’ union offers 

several explanations for the low union membership rates at the high school level. First, one 

explanation for this discrepancy is because, due to different collective bargaining 

agreements, if you want to become a principal at the compulsory education level, you must 

be a union member. In contrast, if you want to become a principal at the non-compulsory 

education level, you cannot be a union member. Second, teachers are very busy with their 

normal job duties, especially high school teachers who also must take part in coaching or 

overseeing extracurricular club activities while also mentoring students to take college 

entrance examinations. Third, there is the power of peer pressure, coupled with Japanese 

culture’s emphasis on the group, with many Japanese purposively avoiding politics or 

challenging superordinates for fear of causing trouble or creating schisms. This is particularly 

true when the status quo is not to be a member. As the union president states,  

“The bigger a union is, the more it attracts teachers to join, and the harder it is to 

leave it.  There are teachers within the bigger union [i.e. the elementary and middle 

school union] who don’t think their union is very effective but are unable leave.  [In 

contrast, the high school teachers’] union is quite small; so many teachers are hesitant 

to join because others around them are not involved, too.  Japan is a group-oriented 

society, and many Japanese people don’t want to be different from others.” – High 

school teachers’ union president 

                                                             
teachers’ unions in Shizuoka prefecture are Seikyousou at the junior high school and elementary level and 
Koukyousou at the high school level, both of which belong to Zenkyou. 



 

79 
 

Other factors contributing to the discrepancy aside, the drastic difference in 

membership rates across education levels has resulted in slightly different bargaining 

procedures during the teacher rotation decision-making process, with the teachers’ union 

having a direct negotiating role to the school principal at the compulsory education level but 

not at the non-compulsory education level (see Figure 2.5 below). 

 
 
Figure 2.5 – The Involvement of Teachers’ Unions in the Jinji Idou Process in Shizuoka Prefecture 

 
 
 
 
 
          

 
 
 
   
                
 
 
   

         
 
 
Notes: Directional arrows indicate dialogue between entities 
 
 

Regardless of deunionization or the slightly different bargaining procedures for 

elementary and middle school teachers compared to high school teachers, the teachers’ union 

has had a powerful impact on the teacher rotation system. Consider the following eleven 

points, delineated in Table 2.8, representing an agreement struck in 1969 between the 

teachers’ union in Shizuoka prefecture and the Shizuoka Prefectural Board of Education, an 

agreement that still holds sway and is republished by the teachers’ union every December at 

the start of the jinji idou negotiating process, as a reminder to teachers and administrators. 

Elementary and Middle School Level High School Level 

Jinji Idou 
Committee 

Jinji Idou 
Committee 

Principal Principal Union Union 

Teacher Teacher 



 

80 
 

 
 
Table 2.8 – Agreement between the Teachers’ Union and the Board of Education in Shizuoka (1969) 
 
 11 Understandings Concerning the Principles of Personnel Transfers 

  1. Transfers that result in significant changes in living conditions shall not be carried out. 

  2. Personnel transfers that counter the union shall not be carried out.  

  3. 
Personnel transfers that are discriminatory or retaliatory against a union member shall not be 
carried out.  

  4. Personnel transfers that require withdrawal from the union shall not be carried out. 

  5. In principle, a teacher's commute time shall be less than one hour. 

  6. Personnel transfers shall be carried out by respecting the applicable party’s requests in order 
to prevent married couples from living separately. 

  7. 
Personnel transfers that neglect a person’s health conditions, housing situation, et cetera 
shall not be carried out.  

  8. Personnel transfers that neglect subjects that require a license and specialized subjects, and 
transfers that are based on intervention from districts, shall not be carried out. 

  9. 
A thorough consultation regarding the intention of the applicable person shall be carried out 
before unofficial notice of the transfer is given, and unofficial notice shall be given one 
week prior to the final decision.  

10. Realization of transfer requests, and transfer requests regarding “schools in remote areas” in 
particular, shall be promoted. 

11.  Undue encouragement to retire shall not be carried out. 

Notes: Translated from original Japanese document; Ryan Seebruck© 
Source: (Kumiai 2008:5)  
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An examination of the aforementioned principles reveals that many of these points 

are fairly well embedded into the informal—not formal—structure of jinji idou. This is 

because, although collective bargaining is required by the Constitution of Japan, the 

Shizuoka Prefectural Board of Education does not consider jinji idou to be a formal 

bargaining point (koushou jiko) even though the teachers’ union insists it is since it is part of 

‘working conditions.’ Consequently, the aforementioned eleven understandings agreed on 

between the teachers’ union and the prefectural board of education in 1969 technically fall 

under the informal structure that governs the jinji idou process, rather than the formal 

structure. 

 That said, despite not technically being part of the teacher-principal negotiations, as 

depicted in Figure 2.5, the teachers’ union will jump into the negotiating process if they feel 

a teacher—whether a union member or not—is being treated unfairly. As the teachers’ union 

president states,  

“The teachers union has not initiated any policies regarding the teacher transfer  

system, but has significant power for negotiating the fair treatment of teachers. The  

first priority is a change in life situation—such as marriage, children, disease, or  

the length of commute. But if for any reason a union member is treated unfairly, or a  

non-union member who is treated unfairly and asks the union for help, the union will  

go to the school’s principal, or even the board of education, and negotiate for that  

teacher.  The teachers union will fight for teachers who are treated unfairly, such as if  

the board of education doesn’t like them or is prejudiced against them in some way.” 

– High school teachers’ union president 
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It is not clear if these negotiations are formally recorded as official appeals, or if they’re 

considered informal negotiations aimed at preventing formal appeals, but, according to a 

section chief at the Prefectural Board of Education, although there is a formal appeal process 

to challenge unsatisfactory transfer decisions, this is not a common occurrence: “It’s been 

years since someone filed an appeal.”  

Although the union feels like it effectively takes prompt action whenever a teacher is 

treated unfairly, they reiterate that union members can never become administrators—either 

principals, vice-principals, or members of the Prefectural Board of Education—which, they 

argue, should be considered unfair treatment. Furthermore, the union claims that, although 

the union is effective in fighting unfair transfers, there is a prejudice that prevents union 

members from receiving transfers to the more prestigious high schools in the prefecture. 

 Interestingly, or perhaps consequently, according to the union president, the teachers’ 

union opposes the recent addition of kibou hyoumei—the ability to formally state one’s 

transfer desire—because they “it is not a fair system respecting individual teacher’s request 

or his/her competence. It is an effective strategy to control teachers and strengthen the up-

down structure.” This contrasts with the administration’s take on kibou hyoumei—a fairly 

recent formal rule—instituted in 2006 because, according to a section chief at the Prefectural 

Board of Education, jinji idou was previously “too much of a one-way system.” 

 Finally, it is worth mentioning that while the Prefectural Board of Education views 

teacher rotation as promoting an egalitarian work environment by preemptively staving off 

the formation of power cliques, office politics, corruption, favoritism, and the like, the 

teachers’ union perceives it as a potential tool of subjugation. The teachers’ union president 

summarizes this point as follows: 
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“The transfer system is a very important strategy for the board of education because if 

there are any problems with individuals or groups of individuals, by spreading or 

changing the locations of the teachers involved, it can erase or diminish their 

organization and their influence.” – High school teachers’ union president 

Following that, the union points out that administrators are sometimes hypocritically guilty 

of corruption themselves, citing a known bribery case in Oita Prefecture, as well as instances 

of favoritism in Shizuoka’s education system:  

“There are some teachers who have family or close personal relationships with 

principals or members of the Board of Education.  These people are sometimes given 

advantages such as promotion or transfers to better schools or schools of their choice.  

This favoritism is viewed as unfair by many teachers and the union criticizes this 

practice, but the board of education continues to do so in very subtle ways.” – High 

school teachers’ union president 

These comments by the teachers’ union president are important in that they reiterate the fact 

that the teacher rotation system is not a random process but, in fact, is made by a small group 

of employees at the Prefectural Board of Education in Shizuoka City. Following that, it is 

worth examining the organizational structure of this committee to gain a better understanding 

of how transfer decisions are made and who is making them. 

 

The Organizational Structure of the Jinji Idou Committee in Shizuoka  

Known as jinji iinkai, the jinji idou committee at the prefectural board of education’s 

personnel section consists of thirty-one employees spread out over four divisions (see Figure 

2.6): 1. a compulsory education division that oversees high school staff, including teachers  
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Figure 2.6 – Organizational Chart of the Employee Rotation Committee at the Board of Education  

 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
  
Notes: Employees are designated by gender—M = male, F = female, U = unknown—based on 
whether their given names are typically masculine, feminine, or gender-neutral in Japanese. These 
data are not hypothetical.  
 
 

M 

M 

M 

M 

F 

F 

M 

U F 

M M 

M M 

M 

F 

M F 

M M 

F 

M M 

M M 

M M 

M 

 
F 

 
M 

 
M 

 
M Chief Executive of the School Personnel Section 

Section Chiefs 

Division 
Chiefs 

Directors of 
Personnel 

Affairs 
Management 

School Personnel Section Prefectural Board of Education 
(2011-2012) 

Prefectural School  
Section 

Special Ed 
Division 

Compulsory School 
Section 

Certification  
Section 

High School 
Office Staff 

Division 

High School 
Teacher 
Division 



 

85 
 

and office workers, as well as special education school staff (note that teachers in normal 

high schools can and are transferred to special education schools during their careers); 2. a 

compulsory education division that oversees staff municipal schools (i.e. elementary and 

middle schools); and 3. an evaluation division that is in charge of teacher certification and 

teacher evaluation. 

Committee members are actually teachers or office workers on rotation themselves. 

That is, the high school division is composed of high school teachers who have been rotated 

from a school to the board of education and who will eventually be rotated back into a 

different school to continue their teaching careers. Each division is overseen by a division 

chief in charge of selecting employees to be in the committees. Those in the committees are 

then responsible for rotating all of the employees in the prefecture that are under their 

jurisdiction. Each of the sections and the divisions they comprise work to serve both the 

overarching policy goals stated in Table 2.6 and each constituent’s unique sub-policy goals 

stated in Table 2.7. However, as the remainder of this paper focuses on the high school level, 

I will explicate only that section in more detail. 

The compulsory education division (i.e. high school) committee consists of three 

divisions (see Figure 2.6): the high school teacher division, responsible for determining  

teacher rotation; the special education division, responsible for determining teacher and 

office rotations to special education schools; and the high school office division, responsible 

for determining office staff rotation among high schools. All three divisions communicate 

with each other when necessary (such as transferring teachers to and from special education 

schools) and are each overseen by their own division chiefs. Six people, known as Directors 

of Personnel Affairs, staff the high school teacher division. In the 2011-2012 school year, all 
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seven employees in the high school division of the jinji iinkai were male, including the 

division chief. The special education division is also composed entirely of men, with a 

division chief overseeing three directors of personnel affairs management. The office staff 

division has a female division chief overseeing two employees: one male and one female. 

Considering the Prefectural School Section is also overseen by a male section chief, himself 

overseen by a male chief executive, the entire chain of command for making teacher rotation 

decisions is entirely male. Given that the jinji idou committee is composed of high school 

teachers, and that the high school teacher population is nearly 28 percent female (see Table 

2.2), this is a conspicuous case of gender underrepresentation at the Prefectural Board of 

Education. 

 

Conclusion 

 This section detailed employee rotation in Japanese schools, first providing an 

overview of the Japanese education system in Japan, noting the different governance 

structures for the two main branches of the public education system: the compulsory level, 

comprising elementary and middle school education, and the non-compulsory level, 

comprising high schools and special education schools. These different governance 

structures—mainly that the compulsory education level is most directly governed by local 

municipalities whereas the non-compulsory level is governed by prefectural boards of 

education. This affects teacher rotation in Japan because it geographically limits where 

teachers at each level can be transferred to: compulsory education teachers, generally, are 

only transferred to schools within a subdistrict—a small geographic area covering a few 

towns. In contrast, non-compulsory teachers can be transferred prefecture-wide, potentially 
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making their transfers more life-altering. Consequently, several informal rules have arisen to 

work in concert with the formal rules of the teacher rotation system, such as limiting 

rotations to within a one-hour commute of a teachers’ home. These types of informal rules 

largely stem from an informal agreement between the teachers’ union and the prefectural 

board of education dating back to 1969. As such, the teachers’ union works with teachers 

who feel they are treated unfairly in the teacher rotation process. Finally, I detailed the 

organizational structure of the jinji iinkai—the personnel committee at the Prefectural Board 

of Education that oversees the employee rotation system.  

In sum, examining the organizational structure of the rotation system also revealed 

that many of its formally and informally stated objectives are in line with the stated 

objectives of general job rotation systems discussed at the beginning of this chapter, such as 

improving organizational efficiency by allocating human resources in a reasonable manner, 

improving employee ability by exposing them to a broad array of working situations and 

encouraging information sharing and mentoring among fellow teachers, and promoting an 

egalitarian and impartial work environment by preemptively staving off office politics issues.  
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CHAPTER 3 – TEACHER QUALITY 

Teacher Quality and Student Achievement 

Introduction 

  Sociology of education researchers have long debated the impact of school resources 

on student performance. Some contend that schools have little independent impact compared 

to social context or student demographics (Coleman et al. 1966; Jencks et al. 1972). Coleman 

et al. (1966:325), for instance, estimated that only nine percent of variance in student 

achievement was due to school effects, leading them to controversially conclude that 

“schools bring little influence to bear on a child’s achievement that is independent of his 

background and general social context.” Jencks et al. (1972) examine inequality of resources 

among schools, as well as inequality in access to those schools, and the distribution of 

teaching credentials, ultimately concluding that the quality of one’s education has minute 

effects on individuals’ lifetime earnings. The arguments of these earlier educational studies 

was that student-level socioeconomic and demographic background traits were the primary 

determinants of student’s achievement potential. Reynolds, Hargreaves, and Blackstone 

(1980:208) encapsulate the core argument of these earlier studies: “variations in what 

children learn at school depends largely upon variations in what they bring and not on 

variations in what schools offer them.” 

 However, while a plethora of background factors such as race, socioeconomic status, 

and home life (parental involvement, nutrition, excessive television watching, et cetera) are 

related to student achievement (Barton and Coley 2009), research shows that school-level 

factors have considerable importance as well (Summers and Wolfe 1977). In contrast to the 

earlier studies that downplayed school-level factors influencing student’s educational 
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outcomes, later studies argued that a variety of school-level variables—such as class size 

(Chetty et al. 2011; Krueger 1999; Mosteller 1995), school size (Haller, Monk, and Tien 

1993), and teacher quality (Ferguson 1991; Prince 2002)—all play a role in student learning 

(see Darling-Hammond 2000). In fact, many subsequent sociology of education scholars 

criticized the Coleman et al. (1966) and Jencks et al. (1972) studies because for not properly 

accounting for the hierarchical nature of education data (Rowe 2003). For instance, Buckles 

(1973) challenges Jencks et al.’s (1972) methodological choices, such as not considering the 

effects of education on the non-cognitive traits of individuals or basing conclusions, drawing 

conclusions based on unproven statistical assumptions such as linearity, making subjective 

value judgments, omitting important control variables such as age and geographic location, 

and relying on a small sample size from a hodgepodge of data patched together from a 

variety of disparate sources over a variety of time periods.  

 Later studies concluded that, among school-level characteristics, teachers mattered 

the most. For example, in their longitudinal study of teacher quality and student achievement, 

Wright, Horn, and Sanders (1997:66) conclude that differences in teacher effectiveness were 

“the dominant factor affecting student academic gain”, in contrast to classroom variables 

such as class size and classroom heterogeneity, which appeared to have a “minor” impact.  

Thus, there is a consensus among most recent education research that school-level variables 

do impact student performance, with particularly strong effects for teacher characteristics 

(Darling-Hammond 1997, 1999, 2000; Ferguson 1991; Jordan, Mendro, and Weerasinghe 

1997; Prince 2002; Rice 2003; Rivkin, Hanushek, and Kain 2005; Rowan, Correnti, and 

Miller 2002; Sanders and Rivers 1996; Seebruck 2015; Wright et al. 1997). 
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 As important as student-level traits are, as well as other school-level ones, there is 

very strong theoretical and empirical support for the connection between teacher quality and 

student performance (see Darling-Hammond 2000; Prince 2002). Several studies argue that 

teacher quality is so important that it can explain away the achievement gap in the U.S. that 

disfavors minority and low-income students. For example, in their study of the ability of high 

quality teachers to close achievement gaps, Rowan et al. (2002) examined the effects of 

teacher quality on students of different races, gender, and socioeconomic statuses. They 

found that the size of achievement gaps between students of different backgrounds within the 

same school varied by classroom, suggesting that some teachers are more effective at closing 

achievement gaps between students of different backgrounds. Similarly, in a large-scale 

study on teacher quality and educational equality in Nevada, Borman and Kimball (2005) 

used multilevel models (students nested in classrooms) to show that classes taught by higher 

quality teachers produced higher mean achievement than those taught by lower quality 

teachers. Teacher quality was operationalized as experience and evaluation ratings. Their 

sample included nearly 5,000 elementary students and controlled for race, socioeconomic 

status, and student pre- and post-test scores.  

In their longitudinal study of a cohort of elementary students, Sanders and Rivers 

(1996) found that the effects of teacher quality on student achievement are additive and 

cumulative. In examining student achievement data for a single cohort that spanned from 

second grade to fifth grade they found that student achievement at each grade was correlated 

positively with teacher quality. Of most interest, though, was the discovery of residual and 

cumulative effects: while individual students did not recover after a year under an ineffective 

teacher, students who spent a year under an effective teacher experienced benefits up to two 
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years later. The authors conclude that teacher quality is more highly correlated with student 

achievement than other variables such as students’ socioeconomic status or the racial 

composition of the school. 

Jordan et al. (1997) obtained similar results in their longitudinal analysis of teacher 

quality on student performance in Dallas, Texas. Jordan found that fourth-grade students 

taught by highly effective teachers for three consecutive years scored thirty-five percentile 

points higher in reading and fifty percentile points higher in mathematics than a similar group 

who had been taught by a series of weak teachers. In fact, Hanushek (1992) argues that the 

negative consequences of even one year of instruction from an ineffective teacher can be 

nearly impossible to fully overcome. Rivkin, Hanushek, and Kain (2005) analyzed 

longitudinal data on individual student achievement scores for Texas students from the third 

grade through the sixth grade, using a value-added gains model with fixed effects for 

students and schools, finding that teacher quality has a large impact on student performance. 

Aaronson, Barrow, and Sander (2007) used a gains-score approach with fixed effects for 

teachers and students to examining the effects of teacher quality and student performance in 

public schools in Chicago, finding strong effects of teachers on student performance. Koedel 

and Betts (2007), employing a value-added gains model to examine the relationship between 

teacher quality an elementary school student achievement, found that teacher quality is a 

significant predictor of student achievement in San Diego. Kane, Rockoff, and Staiger (2006) 

predict that teacher efficacy differences between the top and bottom quartile produces a one-

third difference in standard deviation regarding student achievement gains during a school 

year. 
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In addition to classroom effects, research has shown the effects of teacher quality 

aggregated at the school-level also are related to student achievement. Seebruck (2015) 

employed multi-level modeling with fixed effects, which are preferable given the nested 

nature of education data, to analyze the relationship between teacher quality and student 

achievement in on a sample of 951 high schools (Level 1) nested in 370 school districts 

(Level 2) in California. Teacher quality was operationalized as the percentage of credentialed 

teachers. Student achievement was operationalized as the percentage of students who achieve 

proficiency on state-issued reading and mathematics exams. The results of the analyses found 

support for both hypotheses that teacher quality has positive effects on both measures of 

student achievement. 

Darling-Hammond (2000) used Ordinary Least Squares regression analyses on 

aggregated data from all fifty U.S. states to test the relationship between teacher quality and 

student performance. She found that “in all cases, the proportion of well-qualified teachers is 

by far the most important determinant of student achievement: it is highly significant in all 

equations for both [math and reading] subject areas in all years and at all grade levels” 

(2000:37). She concluded that teacher quality accounts for as much as sixty percent of the 

total variance in student achievement, controlling for student characteristics such as poverty 

and languages status. This leads Prince (2002:13) to conclude that “teacher quality is the 

single most important school variable affecting student achievement.” Likewise, according to 

Ken Rowe (2003:15), “the quality of teaching and learning provision are by far the most 

salient influences on students’ cognitive, affective, and behavioural outcomes of schooling– 

regardless of their gender or backgrounds.” 
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Following that, as arguably the most definitive evidence that teacher quality is the 

predominant variable influencing future achievement, Chetty et al. (2011) demonstrated that 

elementary school students taught by more experienced teachers had significantly higher 

lifetime earnings decades later. The unique aspect of this study is that it used data from 

Project STAR, in which 11,571 students and 1,330 teachers in Tennessee were randomly 

assigned to classrooms from kindergarten to the third grade at 79 schools over four years 

from 1985 to 1989 (Schanzenbach 2006).3 The random assignment mechanism ensures that 

all other externalities, such as student demographics, parental socioeconomic status, et cetera, 

were controlled for. Other studies using the Project STAR data have shown that students 

taught by more experienced teachers have higher test scores later on as well (Krueger 1999). 

In sum, many sociology of education researches argue that teacher quality is one of 

the predominant predictors of student achievement, even more so than student background 

characteristics such as language background, race, ethnicity, or poverty. Certainly student 

background characteristics impact student achievement, and attention should be paid to 

addressing inequalities in those realms, but these are factors external to public education 

policy. In order to promote educational egalitarianism, school districts must strive to provide 

equal access to education resources. Such resources include expenditures per student and 

similar class sizes, but by far the most important resource is teacher quality. 

 

Measuring Teacher Quality 

                                                             
3 Project STAR was funded by the Tennessee state legislature at a total cost of roughly $12 million 
(Schanzenbach 2006) 
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Most federal, state, and local education systems emphasize quality teaching as a 

means of enhancing student achievement, but, at the same time, there is no accord regarding 

what constitutes teaching quality (Croninger et al. 2007; Rice 2003; Rivkin et al. 2005). 

Croninger et al. (2007:312) summarize the problem as “identifying specific teacher 

characteristics that predict effectiveness, particularly in terms of improved student 

achievement,” which they note is a “fundamental issue inherent to policy discussions about 

which qualities and qualifications to promote in aspiring teachers, whom to recruit and hire, 

what factors to base pay schedules on, and how to distribute teachers across different types of 

schools and classrooms to achieve equity and adequacy in educational outcomes.” Put 

differently, despite the surfeit of empirical studies arguing the causal relationship between 

teacher quality and student achievement, these studies have so far failed at unanimously 

identifying the specific teacher traits that lead to higher student achievement, which has 

created a dilemma for policy makers regarding how to improve the overall quality of 

classroom teaching (Buddin and Zamarro 2009).  

While the literature agrees that teacher quality is important to student achievement, 

there is no standard definition of teacher quality, motivating some researchers to determine 

the relationship between various measures of teacher quality and student achievement. For 

instance, in a study of New York City schools, it was found that differences in teacher 

qualifications (educational degrees, certification status, and experience) accounted for 

approximately ninety percent of the total variation in average school-level student 

achievement in reading and mathematics at all grade levels tested, holding student 

characteristics constant (Armour-Thomas et al. 1989). While it is clear that these differences 

in teacher qualifications matter to student achievement, it is less clear which has the most 
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impact—something that is important to identify for school districts with constrained budgets 

trying to economize resources while maximizing student achievement. 

Darling-Hammond (2000) lists several common measures of teacher quality cited in 

the sociology of education literature: intelligence and academic ability, knowledge of subject 

matter, having received education training, certification status, and years of teaching 

experience. However, there are many more proposed measures of teacher quality than that, 

and there is no consensus about which matter (Harris and Sass 2011), particularly given the 

mixed or null findings regarding several conceptualizations of teacher quality. For example, 

regarding intelligence, although several early studies found a positive correlation between a 

teacher’s intelligence and teacher performance (Ferguson and Ladd 1996; Hellfritzch 1945; 

LaDuke 1945; Rostker 1945), later studies argued that there is little relationship between a 

teacher’s intelligence and student achievement (Harris and Sass 2006; Schalock 1979; Soar, 

Medley, and Coker 1983). Likewise, Darling-Hammond (2000) asserts that the correlation 

between intelligence and teacher performance are small and non-significant. More likely, 

these earlier studies confounded intelligence and a teacher’s verbal ability, which has been 

shown to be positively related to student achievement (Bowles and Levin 1968; Coleman et 

al. 1966; Ehrenberg and Brewer 1995; Hanushek 1971), presumably because verbal ability 

may be a measure of teachers' abilities to convey ideas in clear and convincing ways 

(Murnane 1985). Interestingly, although intelligence is not a clear predictor of teacher 

quality, according to the literature, the ranking of a teacher’s undergraduate institution is 

significantly related to student achievement (Clotfelter, Ladd, and Vigdor 2010), though 

these data are often unavailable to sociology of education researchers. 



 

96 
 

Another example of a debated teacher quality measure is teacher test scores, 

particularly on licensing examinations. For example, Buddin and Zamarro (2009:103) found 

that "Teacher licensure test scores are unrelated to teacher success in the classroom." In 

contrast, Ferguson (1991) found that scores on teacher licensing tests in Texas (which 

measure reading and writing skills as well as professional knowledge), explained twenty-five 

percent of variation across districts' average tests scores for students, controlling for other 

factors like teacher experience, the ratio of teachers to students, the percentage of teachers 

with advanced degrees, et cetera. Clotfelter et al. (2007a) find that licensure test scores have  

positive effects on student achievement. Focusing on elementary school students in North 

Carolina, Goldhaber (2007) uses a value-added gains score model with lagged test scores as a 

regressor, finding a small, positive effect of teacher licensure test scores on student 

achievement. Harris and Sass (2011)) find no evidence between teachers' college entrance 

examination scores and productivity once they become teachers. 

 Thus, the main reason why there is no consensus on which specific teacher factors 

matter, in terms of teacher quality, is because the state of the literature is chaotic and 

ostensibly contradictory, with many studies finding positive effects for a particular teacher 

quality measure, others finding null findings, and, yet others finding negative findings. In 

fact, Rivkin, Hanushek, and Kain (2005), noting the lack of consensus on the typically listed 

teacher traits, eschewed these factors altogether, instead adopting a semi-parametric approach 

in which relies instead on student outcomes, teacher turnover, and average achievement gains 

per grade to determine the size of teacher effects. Still, their analysis of four-hundred 

thousand pupils in three thousand schools found that, although school quality is an important 
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variable predicting student achievement, the most important of these is teacher quality, in 

general, as they did not find strong effects for individual teacher characteristics.  

In that vein, some meta-analyses of the sociology of education literature have 

concluded that, although teacher quality matters, there is no systematic relationship among 

particular teacher characteristics and student performance (Rice 2003). For example, based 

on Project STAR—Tennessee’s massive random assignment experiment of teachers and 

students—Krueger (1999:514) claims that “measured teacher characteristics explain 

relatively little of student achievement.” Other studies make similar claims (Aaronson et al. 

2007; Rivkin et al. 2005). Collectively, Hanushek (1981, 1986, 1996, 1997) also comes to 

this conclusion. Hanushek (1997) identified that of the 171 estimates associated with teacher 

education and student achievement, only nine percent had significantly positive effects 

whereas five percent had significantly negative effects and eighty-six percent were non-

significant. Moreover, of the 41 estimates of teacher test scores on student performance, 

thirty-seven percent were significantly positive, ten percent were significantly negative, and 

fifty-four percent had null relationships. Finally, of the 207 studies Hanushek reviewed that 

examined the impact of teacher experience on student performance, twenty-nine percent were 

significantly positive, five percent were significantly negative, and sixty-six percent were 

non-significant. Collectively, this led Hanushek to conclude that specific teacher traits are not 

systematically related to student outcomes—an assertion that subsequently has been 

challenged by a slew of other education scholars (Rice 2003).  

 For example, Hedges, Laine, and Greenwald (1994a, 1994b) questioned Hanushek’s 

methodological decisions. As Rice (2003) asserts, these rebuttals showed that more refined 

meta-analytical methods applied to the same studies examined by Hanushek resulted in more 
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consistently positive effects apropos of school-level resources, such as teacher quality 

measures, impacting student performance. Likewise, Krueger (2002) particularly objected to 

Hanushek’s statistical weighting choices, in which Hanushek pegged each estimate of an 

effect as a disparate study, meaning that some research articles counted as multiple studies 

that were factored into Hanushek’s tallies of positive, negative, or null relationships. As 

Krueger contends, Hanushek’s meta-analytical method disproportionately weights studies by 

the number of estimates of a specific parameter they incorporate. This is particularly 

problematic, Krueger notes, because articles that report non-positive results (that is, 

significantly negative or null findings) are more likely to have a larger number of estimates 

than estimates finding significantly positive relationships. Consequently, Krueger re-

analyzed the studies included in Hanushek’s meta-analyses and found that other weighting 

methods resulted in more consistently positive results regarding the impact of these 

parameters on student outcomes.  

 Following that, it seems unlikely that anyone would seriously argue that teacher 

quality does not matter, for if it does not, then there truly is no point of having schools and 

teachers in the first place. However, the only thing that is clear about what constitutes teacher 

quality is that there is no clear answer. To demonstrate this, below I will provide an overview 

of some of the most common operationalizations of teacher quality in the sociology of 

education literature: 1. status as a full-time teacher, as opposed to a full-time lecturer, part-

time teacher, or substitute teacher; being credentialed or certified by an accredited institution; 

2. experience level, either as the accumulated, continuous measure of total years of 

experience or as a dichotomy between beginning teachers and non-beginning teachers; 3. 

teaching in the field one is a subject-matter expert in, such as a teacher who majored in 



 

99 
 

mathematics teaching a mathematics course; 4. having an advanced degree such as a master’s 

degree, as opposed to having a bachelor’s, associate’s, high school, or other such degree as 

one’s highest level of educational attainment; 5. the institutional ranking or prestige of one’s 

alma mater, in regards to their highest educational degree achieved, which is often seen as a 

proxy for a teacher’s academic ability or intelligence.  

 

 Full-Time Status: The rationale behind utilizing full-time status as an 

operationalization of teacher quality is several fold. First, full-time employees are likely to be 

more committed to their jobs and the organizations that employ them than are part-time 

employees. Second, organizations are also more likely to be committed to their full-time 

employees than to their part-time ones, which is why they hired them as full-time workers in 

the first place. Third, and related to that, is the fact that so much of the chaos in the sociology 

of education literature regarding how to operationalize teacher quality is due to researchers’ 

inability to capture unobserved teacher traits; but one way to capture those unobserved traits 

is to consider them captured by another concept—in this case, full-time teacher status. The 

thought is that the administrators know a great deal about the teachers they hire, and they are 

already making hiring decisions based on their judgments about the teachers they employ. 

This has support in the literature as well, with Jacob and Lefgren (2008) finding that school 

principal rankings of the teachers they supervise are superior predictors of teacher quality 

than are observed teacher traits.  

 From an alternative point of view, more so than full-time teaching status being a 

strong indicator of higher teacher quality is the argument that non-full-time teaching status is 

a strong indicator of lower teacher quality. Consider the use of teachers in California with 
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emergency permits. Goe (2002:1) notes that there is a “significant negative relationship 

between the percentage of teachers on emergency permits and student achievement at the 

school level in California schools, after controlling for other student and school 

characteristics.”  As Goe notes, generally, the higher the percentage of teachers at a school 

who are employed under emergency permits, the lower the school’s achievement, even when 

factoring in other parameters such as the socioeconomic status of students and school size. 

 

 Certification: Sometimes referred to as credentialization or licensure (I hereafter use 

the all three terms interchangeably), teacher certification is essentially the bestowal of a 

formal document by an accredited institution, stating one’s recognized ability to teach in a 

particular jurisdiction. While many teacher quality measures are thought to contribute to the 

distinction between a high and low quality teacher, certification status is often considered the 

most reliable and robust predictor of student achievement (Darling-Hammond 2000). To 

become certified as a teacher in most states requires formal education in a state-approved 

education program, the completion of either a major or minor in the subject field, plus 

minimum satisfaction of education credits and student teaching credits (Darling-Hammond 

2000). Because of the strictness and thoroughness of these requirements, certification status 

is one of the strongest indicators of quality teacher performance (Seebruck 2015).  

That said, although the relationship between teacher certification and student 

achievement has received much clearer support in the literature, there are many studies in the 

education policy debate believe that teacher certification is a poor predictor of student 

achievement and should be discarded in favor of systems based on cognitive ability and 

classroom efficacy (see Walsh 2001). For example, Hanushek et al. (2005) argued that 
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teacher quality appears unrelated to certification, as did Rowan, Correnti, and Miller (2002). 

Likewise, Croninger et al. (2007), using data from the Early Childhood Longitudinal Study 

(ECLS) to investigate the link between elementary school teacher qualifications and 

achievement in reading and mathematics among first grade students found no significant 

affect for certification status. This null finding may perhaps be due to it being an analysis of 

elementary students only, and only for reading and math, and, accordingly, the authors 

lament the paucity of research that has been done on the effect of teacher credentialization on 

elementary students. Finally, Goldhaber and Brewer (1997b) argue that teacher certification’s 

positive effects on student achievement are limited to subject-specific certification—that is, a 

math teacher certified in mathematics will have a significant impact whereas a math teacher 

without a subject-specific certification would not. 

However, a plethora of research finds that teacher credentialization, due to the 

positive relationship between educational training and teacher performance, significantly 

affects student achievement at both the elementary and high school levels (Clotfelter, Ladd, 

and Vigdor 2006; Clotfelter et al. 2007a; Clotfelter, Ladd, and Vigdor 2007b; Clotfelter et al. 

2010; Goldhaber and Anthony 2007; Rockoff 2004). These studies show that certified 

teachers are more effective than uncertified teachers because the latter often have difficulties 

with classroom management, curriculum design, teaching effectiveness, and diagnosing 

students’ learning needs (Bents and Bents 1990; Darling-Hammond 1992). Furthermore, 

uncertified teachers tend to be rated lower on their teaching skills by principals, supervisors, 

and colleagues (Feiman-Nemser and Parker 1990). Goldhaber and Brewer (2000) found that 

certified teachers have a statistically significant positive impact on student test scores relative 

to teachers who are not certified in their subject area. Fuller (1999) found that in Texas 
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students in districts with higher proportions of licensed teachers were significantly more 

likely to pass state achievement tests even after controlling for student socioeconomic status, 

school wealth, and teacher experience. Fetler (1999) analyzed standardized test scores of 1.3 

million high school students in 785 California high schools and found that, after controlling 

for socioeconomic status, higher test scores correlated negatively with the number of non-

credentialed teachers at a school and positively with years of teaching experience. 

Clotfelter et al. (2010) examined the relationship between teacher credentialization 

and test scores for first- and second-year high school students in North Carolina. North 

Carolina employs statewide end-of-course (EOC) tests at the high school level, which count 

for one-fourth of a student’s grade in a course. Clotfelter et al examined the relationship 

between credentialization and EOC test scores in five subjects: algebra, economics, legal and 

political systems, English, geometry, and biology. They found that, overall, students taught 

by weak teachers were expected to perform nearly one-fourth a standard deviation lower on 

EOC tests than those taught by strong teachers. Considering that education is a cumulative 

process and that the coefficient estimates do not account for measurement error in student 

exams (Boyd et al. 2008), the true effects of teacher credentials are likely much larger. Thus, 

Clotfelter et al. (2010) conclude that the effect of teacher credentialization on student 

achievement is large and, therefore, credentialization is important enough that it should be 

considered in public policy decisions aimed at improving student achievement.  

 

 Experience: Viewed as a proxy for on-the-job training (Harris and Sass 2011), it 

seems like it should be unnecessary to say that job experience correlates with improved 

performance, but the literature on the impact of years of teaching experience on student 
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outcomes is as nebulous as other teacher quality measures. Although some studies have 

found that teacher experience has little effect on student achievement (Hanushek 1986), 

many more have consistently found a positive relationship between a teacher efficacy and 

years of experience (Klitgaard and Hall 1975; Murnane and Phillips 1981). In his analysis of 

the relationship between teacher experience and student achievement, Fetler (1999) 

concluded that student achievement in mathematics significantly correlated with teacher 

experience. Clotfelter et al. (2007a) using a variety of value-added models to analyze the 

effects of teacher characteristics on elementary school student achievement in North 

Carolina, found that teacher experience has positive effects, particularly for math but also for 

reading. Pupils of first-year teachers learn less, on average, than pupils of teachers with more 

experience (Boyd et al. 2007). Darling-Hammond (1995) notes that studies of teacher 

efficacy show that experienced teachers are more effective at resolving classroom problems, 

maintaining discipline, motivating students, and adapting to students’ diverse learning needs. 

Simply put, more experienced teachers are more knowledgeable about curriculum, 

instruction, and assessment than less experienced teachers (Prince 2002). 

 The ambiguity regarding the causal relationship between teacher experience and 

student achievement is not so much about whether experience matters but more so about how 

much it matters and when it matters. Many studies that do find a significant and positive 

impact of experience level on student performance find the magnitude of the effect to be 

small (Harris and Sass 2006; Jacob and Lefgren 2008; Rivkin et al. 2005). Buddin and 

Zamarro (2009:103) analyzed a five-year, longitudinal analysis of 300,000 elementary school 

students and 16,000 teachers from Los Angeles and found that, although student achievement 

significantly increases with teacher experience, the “the linkage is weak and largely reflects 
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poor outcomes for teachers during their first year or two in the classroom.” However, they 

note that high levels of teacher experience may still have important spillover benefits for 

schools, such as cost savings in not having to continually recruit and train new teachers, 

freeing up more resources for improving student achievement in other ways. 

 Buddin and Zamarro (2009) are not alone in their proclamation that the impact of 

teacher experience is more of a dichotomy between novices and veterans then a linear 

progression of ever-increasing gains. For example, Rice (2003) notes that, while many 

studies have found a significantly positive relationship between teacher experience and 

teacher efficacy, efficacy gains seems to be particularly salient for beginning teachers—that 

is, those in their first few years of teaching. On that line, although years of experience has 

been shown to correlate with student achievement (Fetler 1999), some evidence suggests an 

ever-flattening slope in the relationship between the two. For instance, while beginning 

teachers (those with zero to three years of experience) at the high school level are 

significantly less effective than those with more than three years of experience, there is not a 

significant difference between teachers with three to five years of experience and those with 

twenty-five years of experience (Clotfelter et al. 2010). However, this flat slope contrasts 

with the rising slope at the elementary level (Clotfelter et al. 2007a, 2007b), suggesting more 

research needs to be done on the relationship between years of experience and student 

achievement. 

 Indeed, as with the literature on teacher certification, the literature on the relationship 

between teaching experience and student performance is chaotic because of how vast it is, 

conducting studies at multiple levels of schooling, from elementary to high school, for 

multiple subjects, including mathematics and reading, and measuring experience in various 
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ways, from years of experience to dichotomous distinctions between beginning teachers and 

veterans. Case in point, Croninger et al. (2007) found positive effects for teachers with more 

than two years of experience on elementary school student reading achievement, but not for 

mathematics. Hanushek (2005) contend that teacher experience level only matters for first-

year teachers. Peske and Haycock (2006:8) proclaim that “the evidence is incontrovertible 

that experience makes teachers more effective,” but note that most studies suggest teachers 

are “considerably more effective after completing two years on the job”.  

This proclamation that it is more about the distinction between novices and veterans 

dates back decades. In one of the first studies on the relationship between teacher experience 

and student performance, Murnane (1975) found that teacher efficacy significantly increased 

in the first three years of teaching. Hanushek et al. (2005) found that first-, second-, and 

third-year mathematics teachers performed significantly worse in the classroom than more 

experienced teachers. Many studies show that first-year teachers produce smaller 

achievement gains in students compared to teachers with ten to fifteen years of experience 

(Kane et al. 2006; Rivkin et al. 2005; Rockoff 2004), with most of this disparity occurring in 

the first four years of teaching (Boyd et al. 2007). 

 Along those lines, recent studies have argued that the relationship between experience 

and effectiveness is curvilinear, meaning that after reaching a certain threshold the positive 

effect of experience on effectiveness slows or diminishes. While many studies have 

established that inexperienced teachers (those with less than three years of experience) are 

usually less effective than senior teachers (Klitgaard and Hall 1975; Murnane and Phillips 

1981), the benefits of experience seem to plateau after five years (Darling-Hammond 2000). 

Darling-Hammond (2000) muses that a possible cause of the curvilinear trend in experience 
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effects is that senior teachers tire of their jobs, and thus, no longer strive to improve 

themselves. Following that, it is worth reiterating that one of the primary goals of the teacher 

rotation system in Japan is to prevent plateau effects by organizing labor in a way that keeps 

things fresh. 

 Addressing the discord in results delineated above, Harris and Sass (2011) intimate 

that the disagreement may be due to methodological issues. They contend that other studies 

on the subject were hindered by their inability to address the non-random assignment of 

teachers to students, a dilemma they address by utilizing models that include “detailed 

measures of pre-service and in-service training, a rich set of time-varying covariates, and 

student, teacher, and school fixed effects” (2011:798). Correspondingly, they find teacher 

productivity increases with experience, for both elementary school and middle school 

teachers. This on-the-job training, as they call it, produces the largest gains in the first few 

years, but they also find continuing gains beyond a teacher’s first five years of service. 

The conflicting results regarding teaching experience may also be due to the result of 

analyzing students at different life stages or for different subjects. For example, Harris and 

Sass (2011) reviewed eight studies on teacher productivity in the U.S. that analyzed teacher 

experience and also were methodologically sound, finding that studies done at the elementary 

school level for mathematics were split between positive and non-significant effects of 

teacher experience on student performance. In contrast, studies done at the elementary level 

for reading nearly all revealed a positive association between teacher experience and student 

achievement. Interestingly, these results were reversed at the middle school level, where 

teacher experience consistently showed positive correlation with student performance in 

mathematics whereas the relationship between experience and student reading performance 
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were split between positive and non-significant. Finally, their review of high school studies 

reveals conflicting results too, but they only reviewed three studies.  

 

In-Field: Another common teacher quality measure is a simple binary 

operationalization of whether a teacher is teaching courses in the field he or she was educated 

in. Teaching in-field—that is in the subject area in which the teacher has had coursework 

herself—positively contributes to education outcomes for students (Rice 2003). Rowan, 

Chiang, and Miller (1997) tested the impact of the subject matter of teachers’ degrees, 

employing a variable indicating if math teachers had majored in mathematics, either as 

undergraduates or, if applicable, graduate students. They found that having a subject-specific 

degree in mathematics positively predicted student achievement among high school students. 

Several other studies have also found that subject-specific training significantly influences 

high school students’ math and science performance (Fuller 2000; Goldhaber and Brewer 

1996; D. Monk 1994; Wenglinsky 2002). 

Although Rice (2003) found that the effect of teaching in one’s field is most 

pronounced at the high school level, it has found support at other levels as well. For instance, 

Croninger et al. (2007) found that first-graders demonstrate higher achievement levels in 

reading and math in schools where teachers have had coursework emphasis in those subjects 

(i.e. elementary school teachers who majored in elementary education). Likewise, this 

relationship holds true for multiple subjects, with Goldhaber and Brewer (1998) finding that, 

in math and science, subject-specific degrees had a positive impact on student tests scores in 

those subjects, regardless of whether those subject-specific degrees were bachelor’s or 
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master’s degrees—although, those holding both degrees in the subject they taught were the 

most effective.  

 However, while some see the in-field teaching measure as a proxy for a teacher’s 

knowledge, the findings on the relationship between knowledge and student outcomes are not 

conclusively positive. Regarding knowledge, Darling-Hammond (2000) points out that 

studies have found no consistent relationship between teachers’ knowledge of subject matter 

and teacher performance, with most studies showing small, statistically non-significant 

relationships that are both positive and negative (Andrews, Blackmon, and Mackey 1980; 

Ayers and Qualls 1979; Quirk, Witten, and Weinberg 1973; Summers and Wolfe 1975). This 

paradox is probably due to the fact that a certain level of expertise is necessary but, once that 

threshold is reached, increased knowledge is not as important (Darling-Hammond 2000; D. 

H. Monk 1994). The diminishing returns of teaching experience lend support to this claim.  

  

 Advanced Degree: Perhaps the most contentious operationalization of teacher quality 

debated by sociology of education scholars and education policy makers is the effect of 

holding an advanced degree on student performance. The logic behind assuming that teachers 

with an advanced degree such as a master’s degree would be indicative of a higher quality 

teacher, as receiving an advanced degree requires years of additional coursework and 

training, but numerous studies argue that teacher quality appears unrelated to whether a 

teacher has an advanced degree (Croninger et al. 2007; Goldhaber and Brewer 1997a; 

Hanushek et al. 2005). For example, Goldhaber and Brewer (1997b) found that high school 

math students taught by teachers with master’s degrees did not have significantly different 

test scores than students taught by teachers who did not have a master’s degree. Buddin and  
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Zamarro (2009) find that student achievement is not affected whether their classroom 

teachers have advanced degrees; however, they suggest that a teacher workforce with high 

levels of teachers holding graduate degrees may have indirect benefits to colleagues who do 

not hold advanced degrees, accomplished via knowledge-transfer between the two types of 

teachers in the same school. 

 Although no clear relationship has been found between degree type (e.g. master’s 

degree) and student performance (Clotfelter et al. 2010; Murnane 1985), having received 

formal education training, such as taking education courses, has a significant positive 

relationship with teacher performance (Ashton and Crocker 1987; Denton and Lacina 1984; 

Evertson, Hawley, and Zlotnik 1985; Ferguson and Womack 1993; Guyton and Farokhi 

1987). For instance, Croninger et al. (2007) found no positive effect for master’s degree on 

student achievement for elementary school students; what mattered instead was the subject-

matter of the degree—mainly, elementary school teachers majoring in elementary education. 

Another possibility is an interaction effect between holding an advanced degree and 

teaching in one’s field of expertise. For instance, Goldhaber and Brewer (1997a, 2000) 

examined nationally representative data to ascertain the impact of teachers having master’s 

degrees on high school students’ mathematics abilities. They found that student achievement 

in math was positively related to math teachers holding a master’s degree, controlling for 

other student and teacher traits. Interestingly, no significant effect was found in situations 

where teachers did not have a master’s degree or where their degree was earned in a field 

other than mathematics. In that vein, some scholars argue that operationalizing teacher 

quality as merely having an advanced degree or not may be overlooking what really matters: 

being a subject-matter expert. 
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Alternatively, as with the other teacher quality operationalizations described above, 

another explanation for the mixed findings might be due to the conflation of effects at the 

elementary and high school levels. For example, Rice (2003) claims that, although the 

evidence between holding an advanced degree and student achievement is mixed at the 

elementary school level, at the high school level it is clearer, with evidence suggesting that 

teachers holding advanced degrees have positive effects on high school science and math 

achievement, when those degrees were earned in those subjects. However, even if that makes 

clearer the theoretical relationship between teachers’ degree type and student achievement at 

the high school level, it remains murky at the elementary school level. Although Ferguson 

and Ladd (1996) found a positive effect of teachers’ degree level and elementary school 

student achievement, many other studies found no significant effect (Link and Ratledge 

1979; Murnane and Phillips 1981), and some, counterintuitively, even found negative effects 

of teachers having master’s degrees on elementary school student achievement (Eberts and 

Stone 1984; Kiesling 1984; Murnane 1975; Rowan et al. 2002). 

 Some of these discrepancies may also be due to methodological decisions, as several 

studies that examine the effects of holding an advanced degree, such as a master’s degree, on 

student achievement, while also employing sound methods such as fixed effects for students 

and random assignment, found positive relationships between holding a master’s degree and 

elementary school student mathematics achievement (Betts, Zau, and Rice 2003; Dee 2004; 

Nye, Konstantopoulos, and Hedges 2004). Nevertheless, as Goldhaber and Brewer 

(1997b:200) note, the problem may also be due to the operationalization of advanced degree, 

as “degree level alone does not distinguish between colleges of differing quality, nor when 

the degree was granted, nor does it convey any information about college major, certification 
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requirements fulfilled, or subsequent professional development.” Discrepancies in findings, 

including the abundance of null findings, may also be due to within-classroom heterogeneity 

regarding student abilities (Buddin and Zamarro 2009:105), as it has been found that teacher 

experience has positive effects on student performance for above-average students but 

simultaneously has negative effects on student performance for below-average students 

(Summers and Wolfe 1977). 

 

 Alma Mater: Many sociology of education scholars consider data from a teachers’ 

alma mater—usually, where they received their most advanced post-high school degree—as 

a means for covering many unobservable traits that may be tied to teacher quality, such as 

intelligence or ambition. As Rice (2003) notes, many studies suggest that the selectivity or 

prestige of a teacher’s alma mater has a positive impact on student performance, particularly 

among high school students. Rice posits that alma mater may be a proxy for a teacher’s 

cognitive ability. Summers and Wolfe (1975) examined a random sample of nearly 1,900 

urban middle school and high school students and found that the Gourman rating, which 

measures university selectivity, of the teacher’s alma mater was significantly related to 

teacher efficacy, controlling for other factors. Pupils taught by instructors who graduated 

from higher-ranked universities scored higher, on average, than their peers whose instructors 

attended lower-ranked universities. Furthermore, this effect was particularly salient among 

students of lower socioeconomic status. 

Summers and Wolfe (1977:644) found that teachers who earned bachelor’s degrees 

from higher-rated colleges correlated with pupils with higher learning rates. Furthermore, 

this associated benefited pupils from lower-income families the most, with students from 
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family incomes of $5,000 seeing growth of 8.6 months more with a teacher from a higher-

rated institution than their peers taught by teachers from lower-rated alma mater. In 

comparison, a pupil from a family income of $10,000 saw growth of 3.7 months more with a 

teacher from a higher-rated college. Likewise, Clotfelter et al. (2010) also find a positive and 

significant relationship between the prestige of a high school teacher’s alma mater prestige 

and teacher productivity, whereas Ehrenberg and Brewer (1994) found that the selectivity of 

teachers’ colleges are positively related to student achievement. Ehrenberg and Brewer 

operationalized the prestige of teachers’ alma mater according to Barron’s six-category rating 

system, based on admissions selectivity. They found that the selectivity of undergraduate 

schools attended by instructors had a positive impact on student test scores, controlling for 

other factors. This relationship held true for both white and black pupils but was not 

statistically significant for Latinos. Finally, the selectivity of teacher’s alma mater has been 

demonstrated to correlate with other teacher quality characteristics, such as SAT scores and 

certification status (Kane et al. 2006). 

 Nevertheless, as with the other operationalizations of teacher quality delineated 

above, other studies have failed to find significant relationships between college selectivity 

and efficacy as a teacher (Clotfelter et al. 2006, 2007a; Kane et al. 2006; Murnane and 

Phillips 1981). For example, in Murnane and Phillips’s (1981) study of mainly low-income, 

black elementary school students, they found no significant effect on the institutional prestige 

of teachers’ alma mater on standardized test scores testing for vocabulary gains among third-, 

fourth-, fifth-, and sixth-grade students, controlling for student demographics.  
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 As is evident in the compendium of research regarding the relationship between 

teacher quality traits and student achievement, there is a great deal of conflicting evidence. 

There are a variety of reasons why this appears to be the case—such as opposite effects at 

different education levels (i.e. elementary schools versus high schools) or for different 

subjects (math, science, reading, et cetera), and so on. Other problems include questionable 

methodological choices, or data deficiencies that may have led to significant measurement 

error (Goldhaber and Brewer 1997b). For instance, Boyd et al. (2007:3–4) suggest that 

studies that differ on their finding regarding the effect of teacher credentialization on student 

outcomes “Most likely do not account adequately for the systematic differences in the 

schools in which the average certified teachers and the average uncertified teacher work.” 

In that vein, some scholars, critical of other education research, claim that the lack of 

consensus regarding the role of teacher quality traits can be cleared up by conducting studies 

with proper methodological techniques. For example, Harris and Sass (2011) use multi-

district data from Florida that enables them to connect the performance of students to their 

actual teachers, at all grade levels, and subsequently connect those teachers to traits such as 

in-service training, college coursework, and college entrance examination scores. These data 

enable them to analyze the effects of both pre-training and in-service training of teachers on 

their productivity while simultaneously allowing them to overcome the issue that hinders 

many sociology of education studies, failing to account for the non-random assignment 

teachers to students. Non-random pairings of teachers and students is a concern because of 

evidence that higher quality teachers are often assigned to better students, ones with more 

academic potential and fewer disciplinary issues (Clotfelter et al. 2006; Feng 2009).  
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Consequently, given “positive matching between student quality and teacher 

training”, many extant studies absence of control variables for latent student traits would 

likely “upwardly biases estimates of teacher value-added associated with [teacher] education 

and training” (Harris and Sass 2011:799). For instance, Link and Ratledge (1979) found a 

large positive effect between student achievement and the student’s perception of the teacher 

holding a positive attitude toward him or her—something incredibly difficult for most 

educational studies to capture. The solution to this selection-bias problem is to use fixed 

effects to account for unobserved heterogeneity; Harris and Sass’s (2011:799) models do this 

by incorporating “multiple levels of fixed effects that control for unmeasured time-invariant, 

teacher and school characteristics.” 

 

Conclusion 

In this section I summarized the sociology of education literature on the relationship 

between teacher quality and student achievement, which largely argues that teacher quality is 

the predominant variable affecting student achievement, even more so than demographic 

factors (Darling-Hammond 2000). Rivers and Sanders (2002:17) reaffirm that teacher quality 

is the predominant variable affecting student performance: “The effect of the teacher far 

overshadows classroom variables, such as previous achievement level of students, class 

size…, heterogeneity of students, and the ethnic and socioeconomic makeup of the 

classroom.” Following that, Rivers and Sanders (2002:13) discuss the long-term impacts of 

being continually taught by underqualified teachers: “Differences in teacher ability are 

substantial, and if students are assigned to consecutive ineffective teachers, the impact on 

student achievement in the short and long terms can be devastating. Most important, 
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successful teachers can elicit significant gains from students of all ethnicities and income 

levels.” Rivers and Sanders offer detailed examples of the disadvantages that certain types of 

students have in the U.S., stemming for disparities in the opportunity to be consistently 

educated by quality teachers. Their research found that fifth-grade students taught by 

ineffective teachers consecutively in the previous two years scored 50 percentile points lower 

than their peers—who previously had comparable achievement and were lucky enough to be 

taught by quality teachers during that same span. Furthermore, these effects—positive or 

negative—linger for years: “A teacher’s effect on student achievement is measurable at least 

four years after students have left the tutelage of that teacher” (2002:16). Not only that, but 

the negative effects of being taught by an ineffective teacher are difficult to overcome, even 

if assigned to a quality teacher later on: “When a student has experienced an ineffective 

teacher or a series of ineffective teachers, there is little evidence of a compensatory effect 

provided by experiencing more effective ones in later years” (2002:17).  

Harris and Sass (2011) suggest that the lack of consensus among sociology of 

education scholars regarding teacher quality stems from methodological challenges, such as, 

but not limited to difficulties in 1. isolating teacher effects when so many other factors also 

influence student outcomes, including students’ own abilities, peer influence, and other 

school-level traits or environmental externalities; 2. controlling for the fact that teachers are 

not randomly assigned to students, which could lead to correlations between unobserved 

student traits and observed teacher ones; 3. measuring the impacts of unobserved teacher 

attributes, like motivation or intelligence; and 4. the difficulty in obtaining data that detail 

teacher training and how the product of that training is applied to students. Harris and Sass 

(2011:798) thus proclaim, “Addressing all of these issues in a single study presents 
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significant data and estimation challenges.” Harris and Sass (2011) discuss another 

methodological issue that could be obscuring the true relationship between teacher quality 

measures and student outcomes: teacher attrition. Both ineffective and highly effective 

teachers may be more likely to leave education labor markets. Boyd et al. (2007) also raise 

the possibility that the performance gains seen by students taught by experienced teachers 

may partially be due to the differential attrition of the least effective teachers leaving the 

labor market after their first year or so. 

Given the chaos in the literature regarding the role that various teacher quality traits 

have on student achievement, scholars have called for future research to focus on identifying 

which teacher attributes influence student achievement (Buddin and Zamarro 2009). 

Particularly, there are enough positive findings for several common operationalizations of 

teacher quality to warrant future research of many of the measures explicitly delineated 

above: full-time teacher status, credentialization or certification, experience level, teaching 

in-field, holding an advanced degree, and the prestige of one’s alma mater. 

 

Teacher Quality and Its Distribution 

Introduction 

Given their importance to student performance, the distribution of educational 

resources across schools and its subsequent effects on the achievement of students is one of 

the most discussed issues in the sociology of education and the politics of education in the 

U.S. (Boyd et al. 2007). Of all school-level educational resources, though, “the most 

important educational resource is teachers”, and there has correspondingly been a recent 

interest spike regarding teacher labor markets, stemming from the recognition that there are 
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drastic disparities across schools in the U.S. in terms of teacher quality distribution (Boyd et 

al. 2007:1). 

Although the effects of teachers can be separated from externalities such as students’ 

race, ethnicity, socioeconomic status, or parental influences, ineffective teachers are 

indiscriminate, meaning that they tend to be ineffective with all student subgroups across the 

ability spectrum; and, correspondingly, effective teachers tend to be effective with all student 

subgroups across the ability spectrum (Rivers and Sanders 2002). What this means is that, to 

be considered fair and impartial, policy makers must strive to create education systems that 

provide all students reasonably equal opportunities to succeed. Educational egalitarianism—

the notion that the public education sector should provide equal opportunities for students to 

succeed by ensuring a parity of education resources—should be a priority for any 

government seeking to create a stable and productive society. Educational attainment is a 

crucial variable affecting one’s future socioeconomic status, job mobility, and salary 

attainment (Breen and Jonsson 2005). Providing equal education opportunities to everyone 

can help mitigate the disadvantages that hinder the ability of those in some underprivileged 

groups to move up the socioeconomic ladder (Babones, Felmet, and Hwang 2007). Thus, 

because education equality reduces income inequality (Lin 2007), policy makers should 

strive to create egalitarian education systems by more equitably distributing resources that 

affect student achievement. As argued in the previous section, although a range of 

background factors such as race and socioeconomic status are related to student performance, 

research has shown that school-level factors also have considerable impact and that, of these 

education resources, teacher quality is the most reliable predictor of student achievement 

(Darling-Hammond 1997, 1999, 2000). 
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As important as teacher quality is to student success, quality teachers are not 

distributed equally across U.S. school districts (Prince 2002). Several studies have revealed a 

maldistribution of quality teachers across the U.S. that disadvantages lower-class and 

minority youth (Borman and Kimball 2005; Peske and Haycock 2006; Seebruck 2012). This 

maldistribution is important because differences in school quality perpetuate income 

inequality, especially in the U.S. where children in upper-class families have access to better 

schools because schools tend to be financed via local property taxes (Chetty et al. 2011). 

Following this, Chetty and Friedman (2011) estimate that the inter-generational correlation of 

income would drop by one third if there were no differences in school quality.  

In contrast, Japan’s education system has often been extoled as egalitarian (Wray 

1999), particularly when it comes to the distribution of teacher quality (Letendre 2000). 

Although this paper examines the Japanese education system, the impetus behind this 

research is the known maldistribution of teacher quality in the U.S. Following that, as a 

justification for the analyses conducted in later chapters of this paper, and to better 

understand the correlated discrepancies in student achievement and access to quality 

teachers, hereafter I review the literature on the distribution of teacher quality in the U.S., 

along with common policy suggestions to make this distribution fairer, followed by a 

compendium of the literature on the distribution of teacher quality in Japan. 

 

Educational Egalitarianism in the U.S. 

In the U.S. there is a significant discrepancy in access to high quality teachers: 

minority and low-income students in the U.S are less likely to be taught by certified teachers 

(Clotfelter et al. 2006, 2007a, 2007b, 2010) and are more likely to be taught by inexperienced 
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teachers (Barton and Coley 2009). This discrepancy in access to high quality teachers 

contributes to the achievement gap between racial and socioeconomic groups in the U.S. 

(Clotfelter et al. 2010). More disconcerting, though, is that, not only have these discrepancies 

in access to equal educational resources remained consistent over time, but in many cases—

such as with access to certified teachers—the gaps are widening despite an elevated priority 

among politicians in redressing them (Barton and Coley 2009). Goe (2002:2) notes that low 

quality teachers “tend to be concentrated in schools with low standardized test scores, high 

percentages of minority students and English learners, and high percentages of students with 

free or reduced-price lunch status.” Lankford, Loeb, and Wyckoff (2002) stress that there is a 

considerably uneven sorting of teachers across schools, with the least qualified teachers—as 

measured by experience, test scores, and certification status—clustering at the schools with 

the highest shares of poor, minority, and under-achieving students.  

Kain and Singleton (1996) found that minority students in Texas were far more likely 

to be taught by teachers who scored poorly on the Texas Examination of Current 

Administrators and Teachers (TECAT). Clotfelter et al. (2010) found a maldistribution of 

high quality teachers in North Carolina that disadvantage poor and minority students. 

Ferguson (1998) found the same pattern: as the percentage of minority students in a school 

increased, the average teacher score declined. In their analysis of the maldistribution of 

quality teachers, Peske and Haycock (2006:13) assert that “the imbalance of teacher 

quality…is a primary cause of the achievement gap in American education, and as long as 

that inequity persists, so too will the gaps that separate poor and minority students from other 

young people.” Furthermore, numerous studies have found that credentialed teachers are not 
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distributed equitably across schools (Clotfelter et al. 2006, 2007a, 2007b, 2010; Goldhaber 

and Anthony 2007; Rockoff 2004). 

In laissez-faire teacher labor markets such as in the U.S., overwhelming evidence 

reveals that teachers sort themselves “very unequally across schools, with the least 

experienced teachers and those with the poorest academic records often in schools with the 

highest concentrations of low-income, low-performing and minority students” (Boyd et al. 

2007:2). Consider Boyd et al.’s (2007) analysis of elementary students, teachers, and schools 

in New York in 2000. They found that, across districts, minority pupils were four times more 

likely than white pupils to have an uncertified teacher and fifty percent more likely to have a 

first-year teacher. Furthermore, they found a great deal of variation in the sorting of teacher 

quality within districts as well: in the New York City school district, elementary schools in 

2000, minority pupils were forty percent more likely to have an uncertified teacher and forty 

percent more likely to be assigned to a first-year teacher. Boyd et al. attribute this 

maldistribution in teacher quality to teachers’ choices regarding where to start their careers, 

and where to remain in them, if at all. They note that these choices are “made within the 

constrained labor market governed by administrator choices, teacher contracts, and state and 

district regulations” (Boyd et al. 2007:3). 

Buddin and Zamarro  (2009) summarize the challenges that urban school districts 

face, first my mentioning how they often have a disproportionate share of low-income and at-

risk students, isolated from their affluent peers, and second from the inability to attract 

teachers, who prefer to live and work in more affluent neighborhoods. Consequently, urban 

school districts in low-income neighborhoods often are left with no choice but to hire 

teachers with weak academic credentials and low qualifications to teach these low-income 
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and at-risk students (Murnane and Steele 2007). These schools also suffer from high teacher 

turnover rates, making it a constant challenge to find teacher and create academic continuity 

for students and creating a cycle of disadvantage for students from disadvantaged families in 

the U.S. (Buddin and Zamarro 2009).  

However, despite analyzing an outcome that involves distribution across geographical 

space, these studies on the distribution of teacher quality do not employ spatial econometric 

techniques. Seebruck (2012) addresses this by conducting an Exploratory Spatial Data 

Analysis (ESDA) and spatial regression analysis on 328 unified school districts during the 

2007-2008 school year to test for spatial autocorrelation in the distribution of credentialed 

teachers throughout California’s unified school districts. Spatial econometrics revealed that 

credentialed teachers were not distributed equally—non-random clustering of teachers was 

present—to the disadvantage of areas with higher populations of traditionally disadvantaged 

minorities. Neighboring school districts had similar levels of credentialed teachers, and this 

phenomenon was not a random occurrence. Furthermore, it was found that credentialed 

teachers, usually having human capital advantages in choosing where they work, presumably 

choose employment at schools with more proficient students. This is likely a self-fulfilling 

cycle where schools with higher quality teachers produce higher achieving students, which in 

turn encourages the clustering of higher quality teachers, thereby exacerbating the 

disadvantage that students who live outside of these districts face. When paired with the first 

finding, this is a troubling reality that likely traps minority students in a cycle of 

disadvantage—requiring a significant policy intervention to rectify.  

This maldistribution in teacher quality in the U.S. is therefore one contributor to the 

achievement gap between students of different ethnicities, as race has been shown to affect 



 

122 
 

student achievement in the U.S., with racially based gaps beginning as early as elementary 

school (Bali and Alvarez 2004). For example, Bali and Alvarez (2004) note that there is a 

large gap in test scores between white students and their black and Latino peers, at all levels 

of education. As an example of the ‘race gap’, Bali and Alvarez reiterate that it is a nation-

wide issue, and then provide an example in California—one of the most racially diverse 

states in the country: in 2003 standardized test results, 23 and 29 percent of black second 

graders were proficient on reading and mathematics, compared to 50 and 61 percent of white 

second graders. For Latinos, only 17 and 30 percent were proficient in reading and math. A 

broad range of variables have been cited to explain the race gap in student test scores, such as 

student background traits (Brooks-Gunn, Klebanov, and Duncan 1996; Herrnstein and 

Murray 1994). However, as Bali and Alvarez (2004) point out, this research has largely 

revealed that, even after controlling for student background characteristics, the race gap 

persists. According to Bali and Alvarez, one explanation for this persistence is the fact that 

white students are more likely to be in educated in schools with more fully credentialed 

teachers (2004:398). Likewise, the authors offer another explanation for why the race gap in 

test scores grow over time: minority students are more likely to be enrolled in lower-quality 

schools (2004:405). Although their data do not support this latter proposition, given the 

established relationship between teacher quality and student achievement, as well as the 

known maldistribution in teacher quality that permeated the U.S., to the disadvantage of poor 

and minority students, it seems likely that further testing will find that at least some of the 

race gap in test scores can be explained via differential access to quality teachers.  

 Following that, there has long been a push for improving teacher quality as a panacea 

for these discrepancies in student achievement, most notably in the No Child Left Behind Act 
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of 2001` which required a “highly qualified teacher” in every classroom (Buddin and 

Zamarro 2009:104), but improving teacher quality across the board still will not constitute 

educational egalitarianism unless those teachers are uniformly distributed across schools. 

Along these lines, Rivers and Sanders (2002:14) discuss the issue of equality in education: 

“To some, equity in educational delivery will be achieved only when simple group averages 

across various demographic subgroups are equal.” But, before that is even a feasible goal, 

progress needs to be made toward equality in educational opportunities—such as the 

reasonable ability to be taught by the same quality of teachers as students elsewhere. 

 This challenge is manifest in Rivers and Sanders’s (2002:17) examination of two 

metropolitan school districts in Tennessee, where they found that minority students were 

overrepresented in less effective teachers’ classes by ten percent while also being 

underrepresented in highly effective teachers’ classes by ten percent. To address these 

disparities in opportunities, the authors suggest that when school district administrators place 

assign students to teachers, they should strive to do so more equitably. This is crucial 

because, as they note, “The effect is insidious, causing underachievement each year they 

encounter an ineffective teacher until the cumulative effect becomes extremely visible in 

later grades” (2002:21).  

 Following that, many scholars, acknowledging the clear maldistribution in teacher 

quality in the U.S., have put forward policies aimed at decreasing the variance in the 

distribution of teacher quality. For example, Rivers and Sanders (2002:22) proclaim, “The 

existing policies for placing students with teachers deserve serious study to ensure that 

various subpopulations of prior achievement are not being subjected to systematic inequity 

across grades because they are assigned systematically to less effective teachers.” Rivers and 
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Sanders thereafter note that beginning teachers typically get assigned to less desirable 

schools in a district—such as inner-city schools—and, in larger districts, then seek transfers 

to elsewhere when they gain seniority. Thus, if these inner-city schools are constantly being 

disproportionately staffed with novices who then subsequently bail on them, the pupils there 

“quite possibly are not receiving an opportunity to get a good education” (2002:22). Sanders 

and Rivers conclude that, even if school districts assist less effective teachers so as to become 

more effective, administrators should still “make a conscientious effort to avoid assigning 

students to multiple ineffective teachers in succession…[since s]tudents unfortunate enough 

to encounter two or more ineffective teachers in sequence show measurably retarded 

academic growth” (2002:22).  

 Other scholars have similarly called for policy changes that promote educational 

egalitarianism, some of which do not involve teacher distribution. One popular proposal for 

improving student performance is to reduce class size (Schanzenbach 2006:224), but that 

requires hiring more teachers, and the verdict is not clear on how much of an impact class 

size has on student outcomes (Wright et al. 1997). Another often proposed solution in the 

U.S. is to increase school competition, such as through school vouchers, school choice, or 

charter schools (Jackson 2012). This strategy is based on the idea that forcing schools to 

compete for students entices them to improve their offerings by using resources more 

efficiently (Friedman 1997). For instance, because school funding in the U.S. is largely based 

on student enrollment, public schools competing for students—and therefore, for their own 

survival—should theoretically strive to foster an appealing academic environment, such as by 

hiring and retaining those teachers who will attract students (Hoxby 2002). 
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However, the literature on the effect of increased competition is ambiguous (Jackson 

2012), with some finding positive effects of school competition among private schools (Dee 

1998), some finding negative effects regarding charter schools and public school students 

(Imberman 2009), some finding no significant effects (Bettinger 2005; Bifulco and Ladd 

2006), and some finding positive, but small, effects (Sass 2006). Furthermore, as Jackson 

(2012) points out, there is a crucial distinction between school competition between public 

schools subject to the same rules and school competition between schools governed by 

discrete policies, such as charter schools, private schools, alternative schools, or voucher 

systems into different public school districts with different personnel practices. For example, 

in Japan there is school competition among public high schools, of which attendance is non-

compulsory and students can attempt to test into any school in the prefecture, regardless of 

geographic location, but all of which fall under the governance of prefectural boards of 

education, and all of which are subject to systematic rotation of teachers from the same pool. 

As a strategy for increasing competition among schools in the U.S. Jackson (2012:431) calls 

for “changing the distribution of teachers across schools”, which could impact student 

outcomes.  

Research that examines how charter schools in the U.S. influence teacher supply 

among traditional public schools discuss the importance of considering the locality of 

education labor markets (Jackson 2012). For example, Martin (2000) emphasizes the 

spatially fixed aspect of local labor given that employees tend to display strong attachments 

to places. Several other researchers have also asserted that teacher labor markets entail a 

geographically restricted range (Gregory and Borland 1999; Murnane and Steele 2007). In 

that vein, Barbour, Reed, and Rueben (2006) found that sixty percent of new teachers in 
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California start their teaching careers in the same county where they worked prior to 

teaching. Likewise, first-year teachers in the state of New York are twice as likely to teach 

within five miles of their hometown as they are to teach twenty miles away from it (Jackson 

2012). When teachers do switch schools in the U.S., they often transfer to other nearby 

schools, with two-thirds of teacher transfers in North Carolina in 1996 occurring in the same 

school district (Jackson 2012), which, in the U.S. are typically much more localized and 

geographically small than the prefectural-wide districts in Japan (with the exception being 

the geographically large school districts in Alaska). 

On a promising note, there is evidence that policy changes in the U.S. can potentially 

correct these disparities in educational opportunities. Using data on students, teachers, and 

schools in New York City, Boyd et al. (2007) compared changes between 2000 and 2005 in 

the distribution of teacher quality across schools, finding that teachers were more equitably 

staffed at schools in 2005 than they were in 2000. In 2000, high-poverty schools were much 

more likely to have beginning teachers, with twenty-five percent of teachers in schools that 

were in the top ten percent in terms of poverty having less than three years of experience. In 

comparison, only fifteen percent of teachers in schools that were in the bottom ten percent in 

terms of poverty having less than three years of experience. This pattern held for other 

teacher qualification measures too, such as teacher test scores on certification exams and 

SAT exams as well as the selectivity of their alma mater. Five years later, in 2005 there was a 

drastic narrowing in these gaps, with the high-poverty schools improving drastically.  

Boyd et al. (2007) attribute the gap closure to three policy changes: 1. a 1998 decision 

by the New York State Board of Regents to abolish temporary licenses for uncertified 

teachers, starting in the autumn of 2003; 2. a revamped certification route in 2000 by the 
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Board of Regents that allowed potential teachers to participate in alternative certification 

programs; and 3. the institution of a teaching fellows program in 2003 by the New York City 

Department of Education, accounting for one-third of all new teaching hires in 2005 

compared to just one percent in 2000. These policy changes shifted the path of entry for 

teachers into the New York teacher labor markets and impacted the distribution of teacher 

quality because the teaching fellows had stronger academic experiences and test scores than 

the temporary teachers they largely replaced, and they were purposively placed 

disproportionately in high-poverty schools. This anecdote is promising given the emphasis by 

politicians on correcting the maldistribution in teacher quality that plagues U.S. schools. 

Boyd et al. (2007:2) proclaim, “Schools with large proportions of poor students and students 

of color, on average, have teachers whose observable qualifications are much stronger than 

they were five years ago.” The most promising aspect of this finding, though, is that the 

narrowing of teacher quality maldistribution resulted in a parallel reduction in the gap in the 

proportion of students that failed to meet proficiency standards on standardized tests: “the 

narrowing of student achievement across poverty groupings of schools occurred concurrently 

with the narrowing of the teacher-qualifications gap across these groupings” (2007:11). 

Nevertheless, they also emphasize that it was not a panacea, as “a meaningful number of 

schools with large proportions of poor students did not demonstrate such improvement” 

(2007:2). 

 

Educational Egalitarianism in Japan 

While no comparative quantitative studies have been carried out in Japan on teacher 

distribution, international comparisons have consistently shown that Japanese students’ mean 
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achievement is much higher than students in the United States for all age groups and for all 

areas (PISA 2010a; Wray 1999). While these discrepancies in student achievement scores do 

not imply causation, they do provide an incentive to examine differences between the 

education systems of the U.S. and Japan. Several qualitative studies have suggested that jinji 

idou, the mandatory teacher rotation system of Japan’s centrally controlled education labor 

market, produces a more equal distribution of quality teachers by preventing the clustering of 

quality teachers at certain schools (Letendre 2000; White 1987; Wray 1999).  

White (1987:87) argued that teacher transfer patterns in Japanese schools “affect the 

quality of teaching in schools.” Since teachers are moved around to different schools in a 

district depending on the needs of those particular schools, White says that an effort is made 

to “balance the resources of all” (1987:87) . White claims that the system is designed to 

harden new teachers and test their dedication by placing them in undesirable schools in rural 

locations that separate them from their families. Those who persevere through the initial 

years of rustication will be rewarded with more desirable transfers later in their careers since 

they will have exhibited “the qualities necessary for success in any Japanese organization: 

personal ability, self-sacrifice, and dedicated patience” (1987:87). 

Wray (1999) also discloses his preference for a more centrally controlled education 

system, arguing that the teacher transfer system is one example of how more centralized 

controls can achieve better-quality education. Wray (1999:31) asserts that the systematic 

rotation of teachers prevents “the highest ranked schools from always having the best 

teachers” and ensures that rural areas have a fair and consistent supply of young, quality 

teachers. Wray (1999:231) further contends that Japanese teachers gain an edge in 

competence over the long run because they are given much more formal and informal 



 

129 
 

guidance by experienced teachers over a longer period of time. Part of the reason for this is 

because the rotation system produces a constant influx of new teachers at each school, which 

means that even veteran teachers are novices and must rely on their colleagues more in order 

to acculturate into their new schools (Sato and McLaughlin 1998:159). Consequently, the 

rotation system provides critical networking opportunities by forcing teachers to develop 

friendships and professional contacts that span the entire district, thereby “providing further 

channels for professional development” (Sato 2004:237). In other words, the teacher transfer 

system presumably encourages both veteran and novice teachers to interact with each other 

by sharing information and advice—something most American teachers do not do (Sato 

1992:162–163)—and in doing so increase their capacity to teach. Indeed, several studies 

demonstrate that Japanese teachers believe this routine informal sharing of experience among 

themselves is the most effective way of enhancing their professional development (Sato 

1992:164–165; Shimahara and Sakai 1995:160). 

In his cross-national comparative case study of middle schools in the U.S. and Japan, 

Letendre (2000:33) argues that Japan’s well-defined teacher rotation system “tended to 

maintain relative equality among schools in terms of teacher’s capabilities.” Letendre further 

argues that the centrally controlled Japanese education system does a better job than its U.S. 

counterpart of ensuring that “the quality of education is the same throughout a district and 

that district-to-district variation is slight” (2000:34). In contrast, the locally controlled 

education system in the U.S. tends to produce an “unequal distribution of resources, 

particularly in terms of the experience of the teaching staff,” even at schools within the same 

district (2000:34). With that said, Letendre asserts that “Japan’s policy of teacher rotation 

means that experienced teachers are distributed throughout the district and not concentrated 
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in a single school” (2000:35). Consequently, Letendre concludes that “the organizational 

form of Japanese middle grades schools is better suited to the educational needs of young 

adolescents than that found in the United States,” and therefore recommends that American 

policymakers adopt a similar policy of teacher rotation (2000:36).  

These qualitative studies suggest that jinji idou creates a more equal distribution of 

teacher quality. In theory, this more equal distribution of teachers creates more equal 

educational opportunities for students, which accounts for the smaller variance of student 

achievement. The process of teacher rotation is also credited for Japanese students’ higher 

mean achievement scores because it presumably improves average teacher quality by 

exposing teachers to a wide range of environments and thereby increases their adaptability 

and repertoire of skills (Sato 1992; Shimahara and Sakai 1995; Wray 1999). Isolating jinji 

idou as a causal variable leading to an increase in teacher quality would be nearly impossible 

given the difficulties in operationalizing teacher quality, the difficulty in tracking subjects 

longitudinally, and finding a valid control group for comparison.  

For similar reasons, it would be extremely difficult to quantitatively measure abstract 

concepts such as adaptability. However, there is theoretical support for the claim that job 

rotation increases workers’ adaptability while also broadening their skill range (Koike 1984, 

1990, 1994). If the employee rotation in the education sector instills teachers with broader 

teaching styles and adaptability, there would also be support for the claim that this would 

increase teacher quality. Several studies have found a positive relationship between student 

achievement and teachers’ adaptability (Berliner and Tikunoff 1976; Schalock 1979; 

Walberg and Waxman 1983). Hamacheck (1969) argue that effective teachers are those able 

to employ a range of teaching styles and strategies. Darling-Hammond (2000) states that 
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teachers who can deftly use a broad repertoire of teaching skills are the most successful 

instructors. This argument has been corroborated with other research on teacher efficacy that 

effective teachers are able to adapt their teaching styles to fit the needs of a diverse student 

population (Doyle 1985). 

I am not aware of any studies that quantitatively examine the distribution of teachers 

in Japan. Filling this research gap is one of the primary goals of this paper. However, this 

paper is motivated by the slew of qualitative studies described above that argue that Japan’s 

public education system, particularly its distribution of teachers across schools, does not 

suffer from the same epidemic of clustering seen in districts in the U.S. 

 

Conclusion 

 In the second half of this chapter I first provided an overview of the state of education 

in the U.S. from an educational egalitarianism perspective, revealing that there is a persistent 

achievement gap among racial and socioeconomic lines, with minority and poor students 

underperforming compared to their white, Asian, or wealthy peers (Barton and Coley 2009). 

Many factors contribute to these achievement gaps, but those with the largest impact—and 

also those most easily remedied by policy changes—are school factors such as adjustments to 

curriculum, class size, availability of technology, teacher preparation and experience (Barton 

and Coley 2009). In that vein, I argued that if teacher quality is one of the predominant 

predictor variables affecting student performance, then presumably a more egalitarian 

education system would be one that more equally distributes its teachers.  

If that is so, then the U.S. public education system is far from egalitarian as several 

studies have shown that the more laissez-faire, locally-controlled education labor market in 
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the U.S. produces a maldistribution of quality teachers that disfavors poor and minority 

students (see Prince 2002). In their analysis of Nevada’s Washoe County school district, 

Borman and Kimball (2005) found that classrooms with higher concentrations of minority, 

poor, and low-achieving students were more likely to be taught by teachers with lower 

evaluation scores. Similar within-district maldistributions have been identified in Baltimore 

(Lee 1998), Philadelphia (Watson 2001), Chicago (Peske and Haycock 2006; Rossi 2001), 

Milwaukee and Cleveland (Peske and Haycock 2006), with schools in those cities having 

high concentrations of poor or minority students being significantly more likely to be taught 

by more inexperienced, out-of-field, or less qualified teachers. As more experienced teachers, 

teachers teaching in their field, and credentialed teachers are associated with increased 

student achievement (Clotfelter et al. 2010), this is a serious inequality in educational 

opportunities.  

This maldistribution of quality teachers has persisted over decades with little signs of 

improvement, finally forcing Congress to realize that student achievement gaps cannot be 

closed without first addressing teacher distribution (Peske and Haycock 2006). With the No 

Child Left Behind Act (NCLB) of 2002, Congress demanded that states and districts address 

the maldistribution of quality teachers in high-poverty and high-minority schools, stipulating 

that for a district to continue receiving federal funds for disadvantaged students they had to 

develop a plan “to ensure that poor and minority children are not taught at higher rates than 

other children by inexperienced, unqualified, or out-of-field teachers” (ESEA Section 

1111(b)(8)(c) and 1112(c)(1)(L), quoted in Peske and Haycock 2006:11). The subsequent 

requirement that each state submits its ‘equity plan’ by 2006 showed that Congress was 

finally serious about educational egalitarianism.  
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However, the NCLB offers little in the form of specific policy suggestions on how to 

meet its goals. Education scholars have compensated with a broad list of policy strategies: 

smaller classes, smaller schools, standards-based reforms, school-based reform, lengthening 

the school day or school year, extracurricular programs, charter schools, and even complete 

privatization of the public education system (see Prince 2002). However, Prince (2002:14) 

argues that none of the aforementioned strategies will work because the maldistribution 

problem is “primarily one of distribution.” More money will not solve the problem either 

since some of the schools with the highest expenditures per student continue to have some of 

the lowest levels of student achievement. Prince (2002) therefore recommends that, given the 

overwhelming evidence that teacher quality affects student achievement, a better strategy is 

to redistribute teachers more equally.  

In order to redistribute teachers more equally school districts need to revise current 

policies that are detrimental to the goals of educational egalitarianism. These maldistributions 

are caused by policies that encourage quality teachers to gravitate to affluent schools while 

less qualified teachers remain at poor schools (Peske and Haycock 2006; Prince 2002). For 

example, because of local funding policies, difference in community wealth contributes to 

salary differentials that enable schools in wealthy communities to attract and retain higher 

quality teachers (Prince 2002). This allows affluent districts the benefit of selecting from a 

larger pool of qualified applicants, which explains a good portion of inequalities between 

districts (Prince 2002). Throughout the U.S. there remain considerable inequities in teacher 

distribution within districts as well, which Prince (2002) attributes to unfavorable policies 

including seniority clauses that allow veteran teachers to choose their placements, policies 

that give the district office rather than principals the authority to hire and place teachers, and 
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cumbersome transfer restrictions that discourage veteran teachers from transferring to low-

achieving schools. Peske and Haycock (2006) also suggest scaling back seniority clauses that 

allow veteran teachers to choose their teaching assignments.  

 In short, there is a large body of research that shows minority and poor students are 

shortchanged when it comes to access to arguably the most important education resource: 

high quality teachers. Complementary research argues that the best way to close the 

achievement gap is to more equally distribute quality teachers. In their study on the 

differential effects of teacher quality on students, Goldhaber and Anthony (2007) found that 

teacher quality had the strongest effects on students from lower socioeconomic statuses. 

Accordingly, Haycock (1998) maintains that half of the achievement gap would disappear if 

districts simply ensured that all students had highly qualified teachers. For districts to meet 

the stipulations put forth by NCLB, they need to find the correct combination of policies that 

most equitably manages the careers of their educators while simultaneously appeasing 

teachers so as to prevent the best and most qualified teachers from leaving. 

 Following that, I then provided an overview of the Japanese education system, from 

an egalitarianism perspective, revealing that a possible solution to mitigating the 

maldistribution in teacher quality in the U.S. is to adopt a mandatory teacher rotation system 

similar to the one employed in Japan (Letendre 2000; White 1987; Wray 1999). That system 

involves the systematic rotation of teachers to other schools within a prefecture every few 

years, throughout their entire careers. This system has been lauded by several qualitative 

scholars, who argue that it creates a more equal distribution of quality teachers by preventing 

the clustering of quality teachers at certain schools (Letendre 2000; White 1987; Wray 1999). 
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These qualitative studies suggest that teacher rotation creates a more equal distribution of 

teacher quality, which should create more equal educational opportunities for students. 

 

Hypotheses 

Given the literature summarized above, I hereafter state my expectations of the 

analysis chapters that follow. Chapter 5, the first analysis chapter, examines sector-level 

differences in teacher quality and teacher quality distribution. My expectations of the results 

of those analyses correspondingly stem from three propositions. First, the public sector in 

Shizuoka is, overall, seen as of higher quality than the private sector. Given the strong 

association between teacher quality and student performance, I expect the public sector to 

have a higher average level of teacher quality. Second, the mandatory, systematic teacher 

transfer system (jinji idou) that is present in the public sector but absent in the private sector 

should lead to a less clustered teacher quality distribution in the public sector. Third, if the 

previous two hypotheses are true, I would expect that the within-school variance in teacher 

quality distribution is smaller in the private sector because the only possible way that the 

Prefectural Board of Education could allocate teachers from a labor pool that is, on average, 

of higher quality while also minimizing variation in the distribution of teachers across 

schools, is to increase dispersion within schools. 

Regarding this first proposition, extant high school rankings (Sunday Mainichi 

Tokubetsu Zoukan 2010, 2011, 2012, 2013, 2014) reveal that the public sector in Shizuoka is 

generally of higher quality than the private sector in Shizuoka. But this discrepancy across 

sectors is not limited to Shizuoka, pervading throughout Japan, with a few notable exceptions 

(mainly, Tokyo, where private and public schools are more even). For example, existing 
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studies reveal that, after controlling for the socioeconomic status of schools and students, 

public schools in Japan outperform private schools (PISA 2010c:17). Although it is not clear, 

in this chicken-and-egg dilemma, who came first: the teacher or the student. That is, if this 

discrepancy in quality exists between the public and private sectors, is it due to self-selection 

by the most promising students into public schools, which generally garner higher prestige 

than private schools in many Japanese prefectures, or is it due to self-selection of more 

qualified teachers into the public sector? Regardless, the annual rankings consistently show 

that public schools in Shizuoka perform better, and this likely means public sector schools 

attract higher amounts of quality teachers.  

Prefectures like Shizuoka have consistently maintained a system where high schools 

competed with each other for students, enabling parents to send their children to schools of 

their choice. That autonomy, coupled with a smaller population density and consequently 

fewer nearby private schools, allowed public schools in Shizuoka to maintain its academic 

prestige over private schools in Shizuoka, with a few exceptions. Given that, and given the 

established correlation between teacher quality and student performance (regardless of the 

causal direction), I expect that the public sector in Shizuoka will have a higher average 

teacher quality, compared to the public sector. This expectation is stated formally in 

Hypothesis 1:  

H1 : The public education sector will have higher average teacher quality, compared 

to the private sector.  

Regarding the second proposition—that the public sector, having a systematic teacher 

rotation system in action, should feature less clustering of teacher quality—the rationale for 

this expectation was established in Chapter 2 and Chapter 3. Chapter 2 demonstrated how the 
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jinji idou system works, revealing a large-scale, systematic rotation of teachers across public 

schools in the prefecture. Chapter 3 summarized the literature on education labor markets in 

the U.S., which lack such a compulsory rotation system, showing a maldistribution in teacher 

quality that is partly due to decentralized labor market policies. As this same type of 

decentralized labor market typifies the private education sector in Japan, I expect that cross-

sector comparisons of within-sector, between-school variation will reveal the private sector 

in Japan to be significantly more variable than the public sector.  This expectation is stated 

formally in Hypothesis 2:  

H 2 : The public education sector should have a smaller variance in the between-

school distribution in teacher quality, compared to the private sector. 

Worded differently, Hypothesis 2 intimates that the presence of jinji idou produces a more 

equal distribution of quality teachers between schools.  

Regarding the third proposition—that the within-school variation in public schools 

should not significantly differ from the within-school variation in private schools—the 

reasoning behind this stems from the logic of the first two hypotheses. That is, if the first 

hypothesis, stating that the teacher quality in the public sector is higher than in the private 

sector, is supported, this may indicate potential self-selection of certain types of teachers into 

each sector. Following that, if the second hypothesis, stating that the public schools system 

has less clustering in teacher quality, is supported, one could argue that this is due to either 

jinji idou or to self-selection bias. If the latter were true, the expectation is that the within-

school variance in teacher distribution of teacher quality should also be smaller in the public 

sector. If that is not the case, that lends more credence to jinji idou as a causal mechanism 

explaining the result of Hypothesis 2. Instead, given that private school teachers have the 
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autonomy to cluster at desirable schools whereas public school teachers’ career paths are 

governed by the Prefectural Board of Education, I do not expect the public school system to 

have a higher average level of within-school variation. This expectation is stated formally in 

Hypothesis 3:  

H 3 : The private education sector should have a smaller variance in the within-school 

distribution in teacher quality, compared to the public sector.  

Those are my expectations regarding sector-level differences in average teacher quality and 

in the between- and within-school distributions of teacher quality. Nevertheless, given that 

jinji idou is a non-random system, coupled with the probability of self-selection among 

certain types of teachers into the public and private systems, there are four plausible 

outcomes of the primary analysis of interest (i.e. between-school variation): comparing the 

public to the private school system, [1] the public sector will have a higher mean and a lower 

between-school variance, indicating higher quality teachers self-select into public schools (in 

essence, eschewing labor market autonomy) and that the rotation committee is comparably 

more egalitarian in its decision-making; [2] the public sector will have a higher mean and a 

higher between-school variance, indicating higher quality teachers self-select into public 

schools and that the rotation committee is not egalitarian in its decision-making; [3] the 

public sector will have a lower mean and a lower between-school variance, indicating higher 

quality teachers self-select into private schools (suggesting that they prefer autonomy over 

their careers) and that the rotation committee is egalitarian in its decision-making; or [4] the 

public sector will have a lower mean and a higher between-school variance, indicating higher 

quality teachers self-select into private schools and that the rotation committee is egalitarian 

in its decision-making.   
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Whereas Chapter 5 examined cross-sector differences, Chapter 6, the second analysis 

chapter, examines school-level differences in school performance. My expectations of the 

results of those analyses correspondingly stem from two propositions. First, there is 

consensus in the literature that teacher quality is, generally speaking, positively associated 

with student achievement. Second, although there is a maldistribution of teacher quality in 

which quality teachers cluster in some areas at the expense of others, there is also evidence of 

within-school variation in teacher quality impacting the distribution of student performance 

in those schools.  

Regarding the first point, given the lack of consensus about which teacher quality 

traits actually matter when it comes to student performance (Buddin and Zamarro 2009; 

Harris and Sass 2011; Rice 2003; Rivkin et al. 2005), I have no expectations regarding the 

relationship between any of these eight measures and the outcome variables: school 

performance. Nevertheless, in theory, they should be significantly associated with the 

outcome, and thus, I will test each of their relationships with a formally stated hypothesis, 

Hypothesis 4: 

H4 : A given measure of teacher quality should have a positive relationship with 

school performance (with the exception of the percentage of novices at a school, 

which should have a negative relationship).  

Regarding the second point, a great deal of evidence suggests that within-school 

variation in teacher quality affects student performance (Buddin and Zamarro 2009). For 

example, Rivkin, Hanushek, and Kain’s (2005:420) study of students in Texas revealed 

“substantial within-school heterogeneity in school quality...despite the homogeneity of 

family backgrounds and peers within most schools and despite the common school 
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organization, leadership, and resources for the two cohorts,” which they attribute to within-

school discrepancies in teacher quality. In fact, in some instances, within-school variation 

may be more of an issue in terms of educational egalitarianism than between-school 

variation, as intimated by Buddin and Zamarro’s (2009:113) finding of “considerable 

variation in teacher quality across classrooms and less variation across schools.” Buddin and 

Zamarro found that a one-standard-deviation increase in teacher quality correlates with a 

five- to six-point increase in students’ math and reading achievement, an effect which is half 

as large for variation in school quality, which, they argue, indicates that low-quality and 

high-quality teachers are not always in disparate schools. Thus, the expectation is that the 

within-school standard deviation in teacher quality to be a significant factor influencing 

school performance. This is formally stated in Hypothesis 5: 

H5 : Within-school variation in teacher quality should have a negative association 

with school performance. 

All of these hypotheses will be tested for eight different teacher quality measures, as 

described in the next chapter. 

 

 

 

 

 

 

 

 



 

141 
 

CHAPTER 4 – RESEARCH DESIGN 

Comparing Public and Private Schools in Japan 

Introduction 

The impetus for this research stems from the maldistribution of teachers in the U.S. 

education labor market. As two of the world’s largest economies, the U.S. and Japan have 

long been favored candidates for comparative research. And with a country’s education 

system often viewed as means to develop the human resources necessary to fuel economic 

growth (Okano and Tsuchiya 1999:39), the education systems of these two countries have 

been a specific focus of many of these comparative studies. Of the two, Japan’s system has 

more often been ballyhooed as more efficient and egalitarian than its U.S. counterpart, and 

there are a plethora of studies and statistics to support this claim (Wray 1999). And while this 

paper is not a comparative analysis of the U.S. and Japanese systems, it is a comparative 

analysis of the ideas behind them, with the non-centralized, private education labor market in 

Japan holding many similarities to the U.S. education labor market. 

One interesting area of research not discussed by previous scholars of job rotation or 

employee rotation is the effects of such a system on the distribution of employees across 

organizational subunits apropos of ability level. This is not surprising, as most research on 

job rotation has focused on studying for-profit firms, which have as a primary goal 

maximizing productivity. While some extant research on the topic has discussed the efficient 

allocation of personnel to meet organizational needs (Chen et al. 2015; Durbin and Wright 

1967; Ho et al. 2009; Jaturanonda et al. 2006; Zech 1992), no such studies compare such 

organized personnel allocation to non-centralized labor markets. That is the goal of this 

paper: to examine how the distribution of teachers in the centrally controlled, public 
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education labor market compare to the distribution of teachers in the laissez-faire, private 

education labor market.  

I utilize a mixed-method approach, gathering original quantitative and qualitative data 

in both public and private schools. The qualitative breakdown of the teacher rotation system 

in Japanese schools was featured in Chapter 2. The quantitative analyses will be the focus 

hereafter, where I employ sector-level comparisons of the distribution of teacher quality 

across the public and private education sectors in Shizuoka prefecture. Because jinji idou is 

absent in Japanese private schools, a comparison with public schools increases my ability to 

credit it as a causal condition affecting teacher distribution. Comparing systems within Japan 

mitigates concern about culture as a lurking variable, particularly by limiting the analysis to 

one prefecture. Of course, given the one obvious difference between the public and private 

education labor markets in Japan—that is, the compulsory teacher rotation system—there is 

the potential issue of self-selection bias obfuscating the results—that is, different types of 

teachers and students preferring one sector to the other, which would impact the main 

variable of interest: teacher quality. This follows from Cosgel and Miceli (1999) mentioning 

the possibility of certain types of workers self-selecting into firms or labor markets that have 

or do not have job rotation. 

 However, my research design addresses the issue of self-selection bias in several 

ways. First, regarding teacher quality, I not only compare the average levels of teacher 

quality between private and public schools, but I also compare the overall variance in the 

distribution of teacher quality in the public sector to the overall variance in the distribution of 

teacher quality in the private sector to determine if there is a statistically significant 

difference. By doing so, I mitigate concerns of self-selection bias across sectors by first 
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obtaining the variance in teacher quality between schools in the same sector, and then 

comparing those variances across sectors to determine if there is an organizational effect on 

the variance of the distribution of teacher quality. In other words, my primary analyses are an 

inter-sector comparison of intra-sector variance, not a sector-level comparison of teacher 

quality (although, this is one of the analyses too).  

Second, despite the primary analyses being inter-sector comparisons of intra-sector 

differences, one could challenge that selection bias still confounds those results if there is a 

drastic difference in the mean values of teacher quality across sectors, which could make 

difficult comparisons of the variance since standard deviations are based on the mean. A 

solution to this is to employ the relative variability—that is, the coefficient of variation—

which is merely the standard deviation divided by the mean. This, in essence, standardizes 

the comparisons of variance across sectors. The next chapter, Chapter 5, covers between-

school analyses and employs these first two techniques, comparing within-sector 

distributions of the between-school relative variability in teacher quality. 

Third, as a final means of alleviating concerns of selection bias, I conduct an 

additional set of analyses in Appendix D using random assignment procedures. Random 

assignment involves separating the pool of respondents first by sector, duplicating the data 

set, and creating a randomized version of the cloned data set by dissociating teachers from 

schools and randomly reassigning them to new schools. Then, the randomized and actual 

versions of the data sets are compared against each other, by sector, and, finally, the 

randomized data sets from each sector are compared against each other. If there are no 

significant differences between the distribution of teacher quality by sector when comparing 

the randomized versions against each other but there are significant differences between the 
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distribution of teacher quality by sector when comparing the actual versions against each 

other, this provides further evidence of a real difference between sectors, rather than a 

difference possibly being the artificial byproduct of selection bias.  

Finally, self-selection of certain types of teachers into each sector is an interesting 

research question in itself that I am able to analyze. That is, I can quantitatively determine 

not only if there is a difference between teachers in the public and private sectors but also 

what those differences are and whether the jinji idou system itself is a factor influencing who 

chooses to work in each sector. My survey data enable me to quantitatively determine if there 

is a statistically significant difference in the mean teacher quality of public and private high 

schools in Shizuoka, in addition to whether the distribution of those teacher quality measures 

differs as well (and therefore, the educational opportunities of students). Such analyses 

should be useful to policy makers in the U.S. by providing information on how the adoption 

of a rotation system could influence the decisions of teachers, and thus, the potential macro-

level effects that may arise from such policy changes. 

 

Operationalization of Variables 

 The previous chapter, Chapter 3, summarized the literature on common measures of 

teacher quality in the sociology of education literature. Although there are dozens of possible 

ways to measure teacher quality, and although the effects of particular teacher quality traits 

on student performance are not universally agreed on by sociology of education scholars, 

there are seven particular teacher quality traits that typically garner the most attention: 1. full-

time teacher status; 2. certification (also referred to as credentialization or licensure), 3. 

teaching experience, considered both as a continuous, linear effect and 4. as a dichotomy 
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distinguishing novices from veterans; 5. teaching in one’s field of expertise; 6. having an 

advanced degree, such as a master’s degree; 7. the ranking of one’s collegiate alma mater. 

 As these seven operationalizations were also some of the most discussed teacher 

quality measures encountered in my qualitative investigation of the Japanese education 

system, I designed my questionnaire to collect teacher-level data on these measures. In this 

section I go over in detail the specific operationalization of each one, but before doing so, 

there are three important research points that warrant expounding on: aggregation, 

calculation, and analyzation. 

First, as the primary analyses of interest are based on school-level traits, for the actual 

analyses conducted in the following chapters, the teacher-level responses are aggregated to 

the school level, both as the mean and as the standard deviation. Figure 4.1 walks through 

how this is done, and in subsequent paragraphs pertaining to calculation and analyzation, I go 

over the process in more detail using a hypothetical sample of public and private sector 

schools. 

Second, and following that, because many of the teacher quality measures 

summarized above and explicated below are dichotomous variables, calculating the standard 

deviation requires a different formula than the commonly employed for continuous measures. 

In the case of dichotomous variables, the binary outcomes can be thought of in terms of 

proportions, with the aggregated mean of a binary variable indicating the proportion of 

respondents satisfying the outcome (that is, it is the probability of the outcome being true). 

Consequently, this results in a variance that is the product of the probability of the outcome 

being true and one minus the probability of it not being true (Janda 2015). Thus, the square 
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root of that is the standard deviation of proportions (sdp), (Janda 2015), as depicted in 

Equation A: 

𝑠𝑠𝑠𝑠𝑝𝑝 = �𝑝𝑝(1 − 𝑝𝑝)      [A] 

where p is the probability of the outcome occurring, which, is simply the mean of the 

dichotomous variable. This is exemplified in Fig. 4.1A. Consider the binary variable  

regarding teacher experience where 1 indicates that the teacher is a veteran and 0 indicates 

that she is not. In the hypothetical School C, there are six teachers, four of which are veterans 

and two of which are novices. The mean of this variable for this school is 0.667 (4/6), and the 

standard deviation of proportions is 0.471, as calculated in Equation A: √(4/6)(1-(4/6)). The 

value just calculated is a within-school measure of variance, which leads to the final research 

point in need of further explication. 

Third, it is important to distinguish between-school variation from within-school 

variation, as understanding the difference is key to understanding the analyses in the chapters 

that follow. Return to Figure 4.1. Figure 4.1A depicts the case of within-school variation: 

there are different types of teachers in School C—some are veterans and some are not. The 

standard deviation of proportions calculates the variability in that within-school distribution. 

If all six teachers had been veterans, the standard deviation of proportions would have been 

zero. Schools differ in how they are staffed. Consider the within-school variation of the other 

hypothetical schools in Figure 4.1B.  In School A, three of the five teachers are veterans, 

resulting in a mean of .60 and a standard deviation of proportions of 0.49. In comparison, in 

School D, three of four teachers are veterans, resulting in a mean of 0.75 and a standard 

deviation of proportions of 0.43, which is notably smaller than the within-school standard 

deviation of proportions calculated for School A. 
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Figure 4.1 – Radial Clusters of Teachers Embedded in Schools, Delineated by Experience Level 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Operationalization of Teacher Quality 
• 1 = teacher with > 3 years of 

experience 
• 0 = teacher with ≤ 3 years of 

experience 
 
School C 
n = 6 

• 4 veterans 
• 2 novices 

 
Mean = 4/6 = 0.667 

• 66.7% of teachers are veterans 
 

Std. Dev. of Proportions = √pq = 0.471 
• p = 4/6 = 0.667 
• q = 1-p = 0.333 

Fig. 4.1A – Within-School Variation 

School C
mean = 0.67

SD = 0.47

novice

veteran

veteran

veteran

novice

veteran

School Level 
• A (N = 5; mean = 0.60; SD = 0.49) 
• B (N = 6; mean = 0.83; SD = 0.37) 
• C (N = 5; mean = 0.67; SD = 0.47) 
• D (N = 5; mean = 0.75; SD = 0.43) 

 
Sector Level 

• Mean = (0.60 + 0.83 + 0.67 + 0.75)/4 = 
0.713 

• Variance = 0.0297/4 = 0.007425 
o A = (0.60 – 0.713)2  = 0.0127 
o B = (0.83 – 0.713)2  = 0.0138 
o C = (0.67 – 0.713)2  = 0.0018 
o D = (0.75 – 0.713)2  = 0.0014 
o +                                 = 0.0297 

• SD with Bessel’s correction  
o √(0.0297/(4-1)) = 0.0995 

 

Fig. 4.1B – Between-School Variation 
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Inter-Sector Comparison of Intra-Sector, Between-School Comparison 
• Public : mean of means = 0.71; SD of means = 0.10) 

o A = 0.60 
o B = 0.83 
o C = 0.67 
o D = 0.75 

• Private: mean of means = 0.65; SD of means = 0.27) 
o E = 0.40 
o F = 1.00 
o G = 0.50 
o H = 0.71 

 
Inter-Sector Comparison of Intra-Sector, Within-School Comparison 

• Public: mean, within-school SD = 0.44 ; SD of within-school SD = 0.05) 
o A = 0.49 
o B = 0.37 
o C = 0.47 
o D = 0.43 

• Private: mean, within-school SD = 0.36 ; SD of within-school SD = 0.24) 
o E = 0.49 
o F = 0.00 
o G = 0.50 
o H = 0 45 

Fig. 4.1C – Inter-Sector Comparison of Intra-Sector Variation 

Inter-Sector Comparison of Intra-Sector, Between School Variation 
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Continuing from there, Figure 4.1B also depicts the concept of between-school 

variation. These calculations differ from the within-school variation calculations because, 

whereas the previous calculations were based on teacher-level data aggregated to the school-

level, these calculations stem from school-level data aggregated to the sector-level. Thus, for 

the four hypothetical schools in the public sector, as shown in Figure 4.1B, the sector-level 

grand mean of 0.713 is the mean of the school means: 0.60 + 0.83 + 0.67 + 0.75, divided by 

4 schools. Likewise, the between-school standard deviation is no longer calculated as the 

standard deviation of proportions as it was above because, as data aggregated to the school-

level, it is no longer based on dichotomous values. Instead, it is calculated standardly, first by 

calculating the deviations of each school-level mean from the sector-level grand mean, and 

then squaring the result of each. Averaging these values reveals the variance, the square root 

of which is the standard deviation. In the example in Figure 4.1B, the standard deviation, 

with Bessel’s correction, is the square root of the sum of squared deviations from the mean, 

divided by, the number of schools minus one: √(0.0297/(4-1)) = 0.0995. 

 Figure 4.1C takes the data to the next step: between-sector comparisons of within-

sector variation. The public sector, with a grand mean of 0.71, is the same as it was 

demonstrated in Figure 4.1B, the mean of means regarding teacher experience level (novice 

or veteran) for the four public schools, School A, School B, School C, and School D, and the 

grand standard deviation of 0.10 (rounded from 0.0995) is the same as calculated above as 

well. Figure 4.1C adds in a complementary set of four private schools—School E, School F, 

School G, and School H. Using those same formulas listed in Figure 4.1B, the private 

sector’s grand mean is 0.65, as the sector-level mean of school-level means (School A = 
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0.40, School B = 1.00, School C = 0.50, and School D = 0.71), and the private sector’s grand 

standard deviation of 0.27 (rounded form 0.265) is the square root of, the sum of squared 

deviations of school-level means (listed in the previous clause) from the grand mean of 0.65, 

divided by the number of schools, four, minus one for Bessel’s correction.  

 Calculating those sector-level grand means and sector-level grand deviations enables 

inter-sector comparisons of these intra-sector, between school differences (see Biggs 1991 

for more on the calculation of grand means and grand standard deviations). Thus, using the 

statistics displayed in Figure 4.1C as an example, it is possible to compare both the average 

teacher quality in the public and private school sectors as well as differences in how teacher 

quality is distributed across schools in each of those sectors. Comparing the differences in the 

sector-level grand means reveals which sector has a higher level of teacher quality for that 

given measure—that is, it answers the question of whether the mean of means of School A, 

School B, School C, and School D is significantly higher or lower than the mean of means of 

School E, School F, School G, and School H. Comparing the differences in the sector-level 

grand deviations reveals which sector has a more variable distribution of teacher quality for 

that given measure—that is, it answers the question of whether the differences in mean levels 

of teacher quality among School A, School B, School C, and School D are significantly more 

similar or significantly more dissimilar than the differences in mean levels of teacher quality 

among School E, School F, School G, and School H. As noted, previously, though, if it is 

true that the sector-level grand means are statistically different, for the analyses of variance, 

one should instead compare the relative variation—that is, the coefficient of variation (cv), 

which is simply the ratio of the standard deviation (σ) to the mean (μ), as displayed in 

Equation B (Krishnamoorthy and Lee 2014; Lande 1977; Sokal and Braumann 1980):  
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𝑐𝑐𝑐𝑐 =  𝜎𝜎
𝜇𝜇
      [B] 

 The aggregation, calculation, and analyzation techniques just described is central to 

understanding the quantitative analyses of the subsequent chapters. With that addressed, I 

hereafter provide the operationalization of each of the seven teacher quality measures 

described in the previous chapter, as well as an eighth measure—a teacher quality index 

comprised by some of the following measures.  

 

 Full-Time Status: Ultimately, full-time status is a dichotomous variable coded as 1 for 

those who are a full-time teacher and coded 0 for those who are not. It stems from Q1 on the 

teacher-level questionnaire (see Appendix A - Questionnaires for a full English translation of 

the questionnaire): “What is your current employment status?” This question had four 

possible answers: full-time teacher, full-time lecturer, part-time lecturer, or other. Of the 

1,453 teachers who responded to this question, 1,158 were full-time teachers (79.7 percent), 

137 were full-time lecturers (9.4 percent), 158 were part-time lecturers (10.9 percent), and 

there were no responses for ‘other’. To dichotomize these responses, I collapsed the second 

and third options (lecturers), coding them as 0 and leaving full-time teachers coded as 1. 

Following that, I aggregated the within-school teacher responses to the school level, 

calculating the mean (in this case, as a dichotomous variable, the mean is the percentage of 

teachers at a given school who are full-time teachers) and the standard deviation (again, 

using the formula for the standard deviation of proportions described in Figure 4.1, is the 

within-school variation of full-time teacher status. 
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 Certification: This variable, which separates teachers based on the type of teaching 

certificate they hold, is a dichotomous variable coded as 1 for those who hold the highest 

level of teacher certification and coded 0 for those who do not. It stems from Q2 on the 

teacher-level questionnaire: “What type of teaching certificate to you have?” The first stage 

of this question had four possible answers: ordinary license, special license, temporary 

license, or no license.4 Ordinary licenses are valid for ten years, are issued by the Prefectural 

Board of Education, and are of national scope—that is, they are valid in other prefectures too. 

Aspiring teachers who graduated from accredited universities with curriculum’s specializing 

in teacher training are eligible for ordinary teaching licenses. Special licenses are also valid 

for ten years, and are granted to those teachers “with superior experience and knowledge but 

without an ordinary certificate” (MEXT 2015:3). Unlike the ordinary licenses, though, they 

have a limited scope, only valid in the prefecture in which they were issued. Temporary 

licenses are only valid for three years, are also limited in scope to the prefecture where they 

were bestowed, and are granted “as an exceptional case only when no teachers with ordinary 

certificates can be hired” (MEXT 2015:3). When ordinary and special licenses expire after 

ten years, they can be renewed by completing a minimum of thirty credit hours in certificate-

renewal courses approved by the Ministry of Education, Culture, Sports, Science and 

Technology (MEXT). These certificate-renewal courses can be taken at designated training 

institutions, at prefectural boards of education, at other administrative agencies, at public-

                                                             
4 The official English translations by the Ministry of Education, Culture, Sports, Science, and Technology have 
since changed from ordinary license, special license, and temporary license to regular certificate, specialized 
certificate, and provisional certificate. Likewise, the three subtypes of ordinary licenses have since been 
officially renamed from specialized certificate, primary license, and secondary license to specialized certificate, 
Class I certificate, and Class II certificate. For continuity purposes, I use the previous names. 
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interest corporations, among other locations. Every year, about 90,000 teachers participate in 

such certificate-renewal courses (MEXT 2015). 

Of the 1,455 teachers who responded to this question, 1,448 held ordinary licenses 

(99.5 percent), 0 held a special license (0.0 percent), 1 held a temporary license (0.1 percent), 

and 6 did not have a license (0.4 percent). As there was essentially no variation between the 

responses in this first-stage, the operationalization of the dichotomous variable was based on 

the decomposition of the ordinary license, upon which there are three types: a specialized 

certificate, a primary license, and a secondary license. Specialized certificates under the 

ordinary license umbrella require an advanced degree, such as a master’s degree, coupled 

with successful completion of a teacher-training course that included subject-based training 

and practical teaching skills training. Primary licenses under the ordinary license umbrella 

are the same as the specialized certificate except a bachelor’s degree suffices instead of an 

advanced degree. Secondary licenses under the ordinary license umbrella are the same as the 

primary license except an associate’s degree suffices instead of a bachelor’s degree.  

Under Q2 was written the following sub-instructions: “If you have an ordinary 

license, please select the sub-type too,” after which were the three choices: specialized 

certificate, primary license, or secondary license. Of the 1,383 teachers who held ordinary 

licenses and who responded to the second-stage question regarding which type of ordinary 

license they held, 216 held a specialized certificate (15.6 percent), 1,036 held a primary 

license (74.9 percent), and 131 held a secondary license (9.5 percent). To dichotomize these 

responses, I coded as 1 those who had a specialized certificate under the umbrella of the 

ordinary license and coded as 0 everyone else. I then aggregated the within-school teacher 

responses to the school level, calculating the mean (in this case, the percentage of teachers at 
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a given school who have a specialized certificate—that is, the highest possible teaching 

certification recognized by the Prefectural Board of Education) and the standard deviation of 

proportions, which is the within-school variation of teacher certification status. 

 

Years of Experience: This is a continuous measure consisting of total years of 

teaching experience. It stems from Q3 on the teacher-level questionnaire: “In total, how 

many years have you been a teacher?” Under this question was written the following further 

instructions: “Write your total years of teaching experience below (include both public and 

private school experience, part-time and full-time, as well as experience at different levels of 

school).” Of the 1,449 teachers who responded to this question, the mean years of teacher 

experienced was 18.2 (with a standard deviation of 11.6 years), a minimum of 0 years of 

experience (in other words, a first-year teacher) and a maximum of 52 years of experience. 

The 25th, 50th, and 75th quartiles were 8, 19, and 28 years.  

 

Status as a Novice: As an alternative, non-linear measure of teacher experience, I 

created a dichotomous variable to distinguish between beginning teachers and non-beginning 

teachers, demarcated by having more than three years of experience (as the literature on the 

effects of experience level indicated this as a threshold for when teachers begin to become 

more effective teachers). Those teachers with fewer than three full years of teaching 

experience were coded as 1; those teachers with three full years of teaching or more were 

coded as 0. Of the 1,449 teachers who responded to Q3, as listed in the previous paragraph, 

159 were defined as novices—having fewer than three full years of teaching experience (11 

percent)—whereas 1,290 reported having equal to or greater than three full years of teaching 
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experience (89 percent). After dichotomizing the variable, I collapsed teachers’ responses to 

obtain the mean of the schools they were nested in, resulting in the percentage of teachers at 

a school who were novices (i.e. who had fewer than three full years of teaching experience), 

and then I calculated the standard deviations of proportions to obtain the within-school 

variation between novices and veterans. 

 

Teaching In-Field: To determine if a teacher was currently teaching in his or her field 

of expertise, I asked two questions. Q6 inquired of the main subject that the teacher currently 

taught: “What is the primary subject you currently teach?” This question was tailed by Q7, an 

indented follow-up with two possibly responses, ‘yes’ or ‘no’: “Is this the same subject as 

your college major?” Teachers who answered ‘yes’ to Q7 were coded as 1 for teaching in 

their field of expertise and coded as 0 if they answered ‘no.’ Of the 1,420 teachers who 

responded to Q7, 1,262 reported that they were primarily teaching in their field of 

specialization (88.9 percent) and 158 reported that the primary subject they were currently 

teaching was not the same as their field of specialization. Following that, I aggregated the 

within-school teacher responses to the school level, calculating the mean (in this case, the 

mean is the percentage of teachers at a given school currently teaching in their subject of 

expertise) and the standard deviation of proportions to find the within-school variation of in-

field teaching status. 

 

Advanced Degree: Determining whether a teacher has an advanced degree comes 

from Q11: “What is the highest degree you hold?” There are five possible answers to this 

question: associate degree, such as from a two-year vocational school or community college; 
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a bachelor’s degree, from a four-year university; a master’s degree; a doctoral degree; or 

some other type of degree. Eleven teachers selected ‘other’ degree. Six of these earned one-

year post-bachelor terminal degrees and were subsequently coded as having an advanced 

degree. The other five wrote in degrees that were lower than a bachelor’s degree (such as 

degrees from vocational colleges), and were subsequently coded as equivalent to associate 

degrees. Following that, of the 1,420 teachers who responded to the question regarding 

educational attainment, 17 had an associate degree (1.2 percent), 1,183 had a bachelor’s 

degree (81.8 percent), 234 had a master’s degree (16.2 percent), and 12 had a doctoral degree 

(0.8 percent). To dichotomize educational attainment, I coded as 1, for having an advanced 

degree, those having either a master’s or a doctoral degree (246 respondents, or 17 percent) 

and coded as 0 those teachers who did not have an advanced degree (1,200 respondents, or 

83 percent). As with the other binary variables, I collapsed the teacher-level data to the 

school level, obtaining the mean (i.e. the percentage of teachers at a school who hold an 

advanced degree) and the standard deviation of proportions (i.e. the within-school variation 

in teachers holding or not holding an advanced degree). 

 

Alma Mater Prestige: The prestige of one’s alma mater is one of the most socially 

important distinguishers in Japanese society (Ono 2004, 2007; Tsukada 1988a). It is an 

employee characteristic that has a significant effect on labor market outcomes in Japan, with 

hiring and promotion decisions often influenced by it. Thus, while Chapter 3 demonstrated 

the importance of alma mater ranking to student performance, as an indicator of teacher 

quality, it is also likely that, as one of the more visible traits to administrators in the Japanese 

education system, that this variable will also have a significant effect on teacher quality 
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distribution, with placement and hiring decisions in both private and public schools likely 

influenced by the ranking and notoriety of the educational institution that a teacher graduated 

from.  

To distinguish between the prestige of teachers’ alma mater, I rely on Japanese 

journalist Kiyoshi Shimano’s (1993, 2000, 2009) annual rankings of Japanese universities.  

Shimano’s rankings are based on universities’ hensachi—that is, “deviation values” in the 

form of a T-score (not to be confused with the t-score used in the t-test). A T-score is a z-

score that have been converted to have a mean of 50 and a standard deviation of 10 

(Kamphaus 2005:123; Neukrug and Fawcett 2015:133). It can be calculated from z-scores 

with the formula in Equation C (Neukrug and Fawcett 2015:133):  

𝑇𝑇𝑠𝑠 =  𝑧𝑧(𝑆𝑆𝑆𝑆𝑑𝑑) + 𝑀𝑀𝑑𝑑      [C] 

where Ts is the converted T-score, z is the existing z-score, SDd is the desired standard 

deviation (in this case, 10), and Md is the desired mean (in this case, 50). Thus, someone 

with a z-score of -1.5 would have a T-score of -1.5 x 10 + 50 = 35 (Neukrug and Fawcett 

2015:133). 

 Hensachi rankings are, by far, the most renowned college ranking system in Japan 

(Masuda 2003), and Shimano’s books are no exception to that. Shimano relies on the 

hensachi rankings compiled by Yoyogi Zeminaru—one of the largest and most renowned 

yobikou—for-profit, private college preparatory schools (Tsukada 1988a, 1988b)—in Japan 

that are officially recognized by the Ministry of Education, Culture, Sports, Science and 

Technology (Blumenthal 1992). Shimano’s ratings adjust for changes in scores over time 

since the range in hensachi scores over the past few decades have slightly contracted, 

something Shimano mitigates by carefully assigning schools an ordinal ranking based on  
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Table 4.1 – Shimano’s University Rankings and Corresponding T-Scores for 1993, 2000, and 2008 
 

Year and 
Ranking  Minimum T-

Score  Maximum T-
Score 

2008     
SA ≥ 62   
A1 ≥ 58 < 62 
A2 ≥ 55 < 58 
B ≥ 52 < 55 
C ≥ 49 < 52 
D ≥ 47 < 49 
E ≥ 44 < 47 
F   < 44 
G    NS 
N    NS 
     

2000     
SA ≥ 63   
A ≥ 57 < 63 
B ≥ 53 < 57 
C ≥ 50 < 53 
D ≥ 47 < 50 
E ≥ 43 < 47 
F ≥ 40 < 43 
G   < 40 
     

1993     
A ≥ 60   
B ≥ 58 < 60 
C ≥ 55 < 58 
D ≥ 53 < 55 
E ≥ 50 < 53 
F ≥ 47 < 50 
G   < 47 

 
Sources: (Shimano 1993, 2000, 2009) 
 
 
their temporally contextual hensachi scores. Furthermore, Shimano’s rankings also adjust for 

the fact that hensachi scores tend to be slightly higher in private universities, stemming from 

the different types of entrance examinations issued by these schools. Finally, Shimano’s 

rankings are particularly useful because, instead of reporting only disparate scores for the 
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various colleges within universities, as is common practice among many reporting agencies, 

Shimano offers unified rankings, proving one score for each university as a whole.  

Shimano’s ordinal rankings have evolved since they debuted in 1993, but generally 

they rank, from most prestigious to least prestigious, as follows: SA, A1, A2, B, C, D, E, F, 

G, and N. These alphabetical rankings, along with the corresponding hensachi, or T-Score, 

they encompass, are listed in Table 4.1 above. Despite releasing a new version of his 

rankings annually, the three years listed in Table 4.1 (2008, 2000, and 1993) were selected 

because of their significance and relevance. First, 1993 is displayed as it is the first year of 

Shimano’s rankings. At that time, up until his 2000 publication (referred to on the cover as 

the 2001 version, akin to the numbering schemes applied to new car models), Shimano’s 

rankings only covered private schools, as his argument was that public schools were in much 

less danger than private schools of becoming defunct. That changed in 2000, the first year 

Shimano published his rankings for public universities too. The most recent data listed come 

from Shimano’s 2009 publication (which, confusingly, is referred to on the cover as the 2010 

version but which covers data from 2008), as this marked a logical cutoff given that I began 

disseminating my questionnaire to teachers in 2011, meaning that placement decisions for 

those teachers likely began gestating in 2010 or sooner. Thus, my operationalization of the 

prestige of teachers’ alma mater comes from averaging a universities’ 2000 and 2008 

rankings. 

To unify the differences between Shimano’s 2008 and 2000 labeling schemes, I 

collapse the SA and A1 rankings as well as the A2 and A rankings. Following that, I encode 

Shimano’s alphabetical rankings, assigning them integers from 10, indicating the highest 

prestige, to 2, indicating the lowest prestige. I then average each university’s prestige scores 
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for those two time periods, leaving unranked schools as missing data, in line with Shimano’s 

methodological decisions. This operationalization scheme, as well as the corresponding 

frequency of universities for each level, are listed in Table 4.2 below. 

 
 
Table 4.2 – Operationalizing Shimano’s University Ranking, 2000 and 2008 
 

Shimano’s Ranking Numerical Equivalent Frequency Percentage 

SA / A1 10.0 24 3.4 
 9.5 31 4.4 

A2 / A 9.0 46 6.5 
 8.5 59 8.3 

B 8.0 19 2.7 
 7.5 14 2.0 

C 7.0 26 3.7 
 6.5 19 2.7 

D 6.0 34 4.8 
 5.5 20 2.8 

E 5.0 47 6.6 
 4.5 25 3.5 

F 4.0 51 7.2 
 3.5 25 3.5 

G 3.0 79 11.2 
 2.5 30 4.2 

N 2.0 22 3.1 
Unranked (once)  22 3.1 
Unranked (twice)  114 16.1 

 Total 707 100 
 
Notes: Unranked refers to universities not listed in Shimano’s rankings; such cases were left as 
missing since teachers from these universities were approximately uniformly distributed across 
schools, meaning that their unknown alma mater ranking had no effect on the mean rating of the 
school they currently worked at. 
 
 

After calculating the final values for each university, I then applied that averaged 

score to individual teachers who responded to the sample, based on their responses to Q11, 

which asked for the highest degree held, and Q13, which requested that teachers list the name 

of the institution form which they obtained their highest degree: “Please write the full name 
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of the institution from Q11.” Following that, I aggregated teachers’ scores to the school level, 

calculating the average university prestige ranking of the teachers in a given school. As this 

is a continuous measure, and not a dichotomous one, the standard deviation, capturing 

within-school variation in teachers’ alma mater prestige, comes from the common calculation 

of the measure, using Bessel’s correction, and not the formula used to calculate the standard 

deviation of proportions. Of the 1,129 teachers who responded to Q13 and whose alma mater 

were rated by Shimano and therefore could be assigned numerical prestige scores, there was 

a mean score of 8.3, a standard deviation of 1.7, a minimum of 2.5 and a maximum of 10 on 

a nine-point scale. The 25th, 50th, and 75th percentiles saw prestige scores of 7.0, 9.0, and 9.5. 

As with the other variables, these teacher-level scores were aggregated to the school level to 

obtain the school mean and within-school variance.  

 

Teacher Quality Index: Although all of the teacher traits operationalized above have a 

large degree of theoretical and empirical support regarding their connection to student 

performance, as demonstrated in Chapter 3, there is also a great deal of discord regarding 

which traits matter, when they matter, and how much they matter. One possible 

methodological solution to this problem is to consider multiple teacher quality traits in 

conjunction. For example, some scholars have argued that the reason that certification status 

or holding a master’s degree, alone, sometimes is not found to be significantly correlated 

with student performance is because they only matter in conjunction—that is, that 

certification status and master’s degrees may only matter if they are in the field that you 

specialize in. This possibility of combinatorial effects of teacher quality traits has been 

suggested by other scholars. For example, Goldhaber and Brewer’s (1997a, 2000) findings 
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that, separately, teaching in-field and holding a master’s degree had no significant effect on 

student performance but, together, they did.  

In that vein, Rice (2003:vii) laments that most extant research on teacher quality 

“does not seek to capture interactions among the multiple dimensions of teacher quality, and 

as a result, there are major gaps in the research that still need to be explored.” Likewise, 

Boyd et al. emphasize that the distribution of teacher quality traits across both individuals 

and schools is not autonomous:  

“the variation in teacher attributes across schools is not independent.  That is schools 

with the highest proportion of first year teachers also tend to have the highest 

proportion of uncertified teachers and the lowest prior academic performance of 

teachers.  Teacher attributes vary together, and thus they should be taken together 

when considering the true difference in the effectiveness of teachers serving different 

student populations” (Boyd et al. 2007:4)   

Following that, several education scholars have sought to measure teacher quality as an index 

(Futernick 2003; Jackson 2012)—that is, as a combination of traits, rather than trying to 

measure them separately. There is empirical support for the argument that employee job 

performance and labor market experiences are affected by the combination of their individual 

traits (Savage and Seebruck 2015), and so it makes sense to examine the combination of 

teacher traits as well.  

To examine the distribution of teacher quality in K-12 public schools in California, 

Futernick (2003) developed a Teacher Qualification Index that was based on teachers’ 

credentialization status and experience levels. Futernick’s rating flagged schools with high 

concentrations of uncredentialed and beginning teachers, arguing that having many 
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beginning teachers clustering at a school tends to result in an unstable working and learning 

environment. Futernick calculated each school’s TQI rating on a ten-point scale, with a score 

of 10 indicating schools with zero underqualified teachers and a score of 1 indicating a 

school where more than one-third of teachers are underqualified. A one-point increase in TQI 

represented approximately a four-point increase in the percentage of teachers at a school 

were underqualified. Jackson (2012) also uses an index to measure teacher quality effects on 

student performance at the elementary-school level. Jackson’s index is the weighted average 

of the following observable traits for teachers: experience, certification, licensure test scores, 

college SAT scores, and advanced degree status (2012:437), incorporating teacher’s 

experience, certification status, licensure test scores, college SAT scores, and advanced 

degree status.  

 I similarly create an index of teacher quality traits, as a means of capturing the 

combined effects of teacher quality. Whereas Futernick (2003) refers to his TQI as the 

teacher qualification index, I prefer calling my version of the TQI the teacher quality index. 

It is an integer-scale, comprising six dichotomous variables, based on those operationalized 

above. The first constituent is the binary measure of full-time teaching status, the same 

described above, where 1 equals a full-time teacher and 0 equals a non-full-time teacher. The 

second constituent is the binary measure of certification status, the same described above, 

where 1 equals a teacher with the highest certification status and 0 equals a teacher without 

the highest certification status. The third constituent is a binary measure of experience, the 

reverse of the binary variable described previously; here, 1 refers to a veteran teacher (one 

with three full years of teaching experience or more) and 0 refers to a novice teacher (one 

with fewer than three full years of teaching experience. The fourth constituent is the binary 
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measure of in-field teaching, where 1 indicates a teacher is currently teaching as his or her 

primary course in the same subject as his or her college major; 0 indicates a teacher whose 

primary course is not currently the same as his or her college major. The fifth constituent is 

the binary measure of holding an advanced degree, the same described as before, with 1 

indicating the teacher holds a post-bachelor’s terminal degree, a master’s degree, or doctoral 

degree; conversely, those teachers holding any other degree were coded as 0. The sixth and 

final constituent of the teacher quality index (TQI) is a binary measure of university prestige, 

where 1 equals a teacher who graduated from a university with an average prestige rating 

greater than a B in Shimano’s rankings (see Table 4.1 and Table 4.2), whereas those teachers 

coded as 0 graduated from a university with an average prestige rating less than or equal to a 

B.  

 Thus, the TQI ranges from 0, indicating low teacher quality, to a high of 6, indicating 

high teacher quality. Of the 1,067 teachers who had scores for all six constituents, six had a 

score of 0 (0.6 percent), forty-nine had a score of 1 (4.6 percent), one-hundred and seventeen 

had a score of 2 (11.0 percent), three-hundred and thirty-three had a score of 3 (31.2 percent), 

three-hundred and ninety-one had a score of four (36.6 percent), eighty-three had a score of 5 

(7.8 percent), and eighty-eight had a score of 6 (8.3 percent). The average score was a 3.6, 

and the standard deviation was 1.2. Like the aforementioned variables, the teacher-level 

scores on the TQI were aggregated to the school level to obtain the school mean and within-

school variance of this index of teacher quality. 

 

Conclusion 
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In this section I provided an overview of my basic research design—to compare 

cross-sector differences in average teacher quality, between-school variation in teacher 

quality, and within-school variation in teacher quality. To investigate those three points, I 

operationalized seven measures of teacher quality: full-time teacher status, certification 

status, years of experience, status as a beginning teacher, teaching in-field, holding an 

advanced degree, and alma mater prestige. Furthermore, I create an eighth measure of teacher 

quality—a teacher quality index (TQI) comprised of binary versions of a teacher’s status as 

full-time, certified, experienced, teaching in-field, holding an advanced degree, and 

graduating from a prestigious university.  

These variables will be analyzed in Chapter 5 and Chapter 6, in relation to the five 

hypotheses delineated in Chapter 3. In theory, the teacher rotation system should result in a 

more equal distribution of teachers since it removes the autonomy of teachers to choose more 

desirable teaching placements. This should result in a more random distribution of teacher 

quality across public schools versus the distribution across private schools, where teachers 

can individually select schools to work for. That said, there are some notable caveats, such as 

the possibility that, in comparing public and private school systems in Japan there is the 

potential issue of self-selection of certain types of teachers into each system. In most parts of 

Japan, including Shizuoka prefecture, public schools are generally seen as more prestigious 

than private schools, which may result in higher quality teachers self-selecting into public 

schools. Alternatively, perhaps higher quality teachers, preferring autonomy over their career 

paths, self-select into private schools where they can choose the school they work for. 

However, while I expect the public system to have a more equal distribution because 

of this rotation system, I hardly expect the distribution to be completely random. After all, 
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there is a committee at the Prefectural Board of Education whose exclusive task is governing 

this system. This committee works for the entire year, largely in secret, in determining 

teacher placement. Furthermore, because high school education in Japan is not compulsory, 

there is great variation among schools regarding the academic ability of their students; since 

students must pass entrance examinations into high school, those with the most academic 

promise self-select into historically prestigious schools. This also means almost all schools 

compete with each other for students (PISA 2010c:16). The discrepancy between the 

academic abilities of a school’s students likely has some influence on the jinji idou 

committee’s decisions, which in turn makes teacher distribution nonrandom.  

Nevertheless, corroborative findings could provide an incentive to revamp a U.S. 

system that has historically favored policies conducive to an unequal distribution. Moreover, 

in order to promote educational egalitarianism, the results of this study could have broad 

impacts by illuminating how the organizational structure of education labor markets, 

particularly the implementation of a teacher transfer system, affects educational equality. If 

the study fails to support the hypothesis that organizational structure impacts the distribution 

of teacher quality, a converse finding is still valuable in discrediting the importance of the 

organizational structure of education labor markets as a causal factor in educational 

inequality. Thus, I believe this original research could benefit local, national, and global 

societies by complementing extant scholarship on educational egalitarianism and 

organizational theory. 

 

Sample Design and Survey Execution 

Introduction 
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To answer the research questions posited above, I conducted a large-scale survey of 

high schools in Shizuoka prefecture, using probability sampling techniques because I intend 

for my findings to be generalizable to the education sector of Shizuoka as a whole. 

Probability sampling assumes that each unit has a known, non-zero probability of being 

randomly selected (Corbetta 2003), which therefore enables the researcher to make 

inferences about the larger population from the sample. 

 Random sampling can be done either without replacement (i.e., once a name is 

selected from the list it is deleted so it cannot be selected again), or with replacement (once a 

name is selected it is reinserted back into the list as eligible for subsequent draws). Sampling 

with replacement guarantees an unbiased sample, since probability sampling theory assumes 

that the selection of every unit in the sample is independent (i.e., the selection of one unit 

does not influence the selection of another unit). However, when a study is focused on 

individuals or organizations, most scholars recommend sampling without replacement, since 

it would not make sense to collect data from the same person or organization twice (Bourque 

and Fielder 2003; Burton 2000). In fact, Sapsford and Jupp (2006) eschew the notion that 

sampling with replacement is necessary, claiming instead that the effects of non-replacement 

are trivial and should not be of concern. Thus, I sample without replacement. 

 The most basic form of probability sampling is the simple random sample. However, 

this technique is rarely used in social research since selection relies solely on chance, without 

incorporating known information about the population (Corbetta 2003). A more popular form 

of probability sampling is the stratified random sample, which is useful for comparing groups 

(Burton 2000), and allows the researcher to increase sample efficiency (i.e., accuracy) by 

subdividing a heterogeneous population that would otherwise have required an extremely 
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large sample size into more homogeneous subgroups (Corbetta 2003). Thus, stratification 

reduces sampling error (Mangione 1995), especially when there is great variability between 

strata coupled with great homogeneity within strata (Henry 1990). In fact, arguably the only 

reason a researcher would not use a stratified random sampling design is if she did not have 

the necessary data on the population in advance (Mangione 1995)—that is, information about 

strata membership needed to identify the subgroups.  

 This information about the population is known as the sampling frame: a list of all the 

units in the population (i.e., the object of study), from which the sample can be drawn 

(Burton 2000). To conduct a stratified random sample, first you use the sampling frame to 

divide the population into subgroups (i.e., strata), which should be as homogeneous as 

possible regarding the phenomenon of interest (Corbetta 2003). Then, you select a random 

sample within each stratum, and pool those subsamples into an overall sample.  

My research compares the organization of education labor markets in Japan, 

specifically the effects that systematic, large-scale teacher rotation has on the distribution of 

teacher quality, school performance, and teachers’ job satisfaction. Because this rotation 

system is present in the public sector and absent in the private sector, I compare these two 

sectors. Thus, I stratify my sample by sector (public or private). To reduce sampling error 

further (Mangione 1995), I also stratify by region of the prefecture (east, central, or west). I 

stratify on multiple levels because pre-survey, qualitative data indicated that membership in 

these strata influence the outcome variables of interest, particularly regarding the distribution 

of teachers by age and years of experience.  

 When randomly sampling within each stratum you can select either a proportional or 

a disproportional stratified random sample (Antonius 2003). A proportional sample is self-
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weighting since the composition of the sampled units in each stratum are the same as its 

proportion in the overall population. For example, since public schools compose 61.4 percent 

(51/83) of the population, they would compose 61.4 percent of a proportional sample. The 

advantages of the proportional sample are that the data are representative of the population 

and need no further modification for analysis, although, the researcher may wish to employ 

post-stratification weights to correct for non-response bias (Henry 1990).  

However, if the population size of some strata are small, it is better to oversample 

those subgroups so that you have a sufficient number of cases to conduct analyses on this 

specific subgroup (Antonius 2003; Corbetta 2003; Mangione 1995; Sapsford and Jupp 2006). 

Disproportionate stratified sampling enables increased precision in estimating traits of small 

strata that otherwise would have had a paucity of cases in a simple random sample (Smith 

1976). Before conducting data analyses, you simply correct the selection bias by weighting it 

back into proportion (Antonius 2003; Corbetta 2003; Mangione 1995; Sapsford and Jupp 

2006). Because the number of private schools in each regional stratum are small, particularly 

in the eastern region, I employ disproportionate sampling techniques by oversampling private 

schools in each region, with the intention of using weighting techniques for the data analyses. 

Furthermore, Groves et al. (2004:323) note that, when the goal of the research is to compare 

two groups rather than to generalize—for instance, comparing public and private sectors 

rather than trying to speak generally about the education sector as a whole, that differences in 

sampling rates is not a problem, statistically. 

Weighting can be used to correct for disproportionate selection and is done by 

multiplying each case by the ratio of its true proportion of the population (Corbetta 2003). 

(For more details, see Appendix B – Weighting). Thus, even though the actual sample is 
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disproportionate to the actual population, weighting corrects for this by rearranging the 

influence that each sampled unit should have. One downside to disproportional stratified 

random sampling is that, by having to weight the oversampled groups down to proper size, 

you technically reduce your overall sample size, which increases your sampling error 

(Mangione 1995). However, the positive aspects of disproportionate sampling generally 

outweigh this concern. 

In sum, my sampling design is a disproportional stratified random sample without 

replacement of normal high schools, stratifying on sector (public, private) and region (east, 

central, west). To collect the quantitative data needed to answer the aforementioned research 

questions, I designed teacher-level and school-level questionnaires to survey high school 

teachers nested in high schools in Shizuoka prefecture. I distributed these questionnaires 

based on a stratified random sample, which I created by dividing the population into strata 

based on sector (public, private) and region (east, central, and west), since my preliminary 

data indicate qualitative differences between these regions which may affect the three 

aforementioned variables of interest. Then, I conducted a series of power analyses to 

determine the minimum sample size needed to produce a representative sample with a 

normal distribution (for more details, see Appendix C – Power Analyses). Statistical power is 

the probability of detecting a significant effect when conducting quantitative statistical 

analyses (Scherbaum and Ferreter 2009). Power ranges from 0 to 1, with .80 cited as the 

minimum needed to achieve significant findings, and .90 listed as an ideal threshold to strive 

for. My power analyses reveal that, with a Level 2 sample size of 49 schools, an average 

Level 1 sample size of 30 teachers per school, and a maximum ICC of 0.146, my final 
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sample has an estimated power of greater than 0.98, which is well above the standard cutoff 

of 0.80. 

 

Sampling Frame 

I built a dataset of schools by obtaining a complete list of all public and private high 

schools in the prefecture by translating them from magazines published annually by private 

education companies. I then gathered various school-level variables (such as address, 

distance to train stations, city population, school tuition costs, urban or rural location, region 

of the prefecture, student enrollment, school performance, gender ratios, average class size, 

university entrance examination data) for each school, from secondary sources. Following 

that, based on my qualitative understanding of the education system in Shizuoka, I identified 

which schools in the population should compose my sampling frame: all normal public and 

private high schools in Shizuoka prefecture, Japan.  

By normal I mean standard academic high schools, as opposed to schools with 

vocational tracks or nonstandard schools such as correspondence schools, part-time or night 

schools, or branch schools. There are 145 total high schools in Shizuoka prefecture (see 

Table 4.3). Six of these are municipal high schools: public schools that are governed by 

municipal boards of education rather than the prefectural board of education. Teachers in 

these schools are subjected to different teacher rotation policies than normal, prefectural-

governed high schools, and thus, are dropped from the population since they do not meet the 

guidelines of the research question and are too small of a sample to analyze. Of the 

remaining 139 high schools, 56 are nonstandard: 21 vocational schools (e.g., schools with 

mandatory technical, commercial, agricultural, fishery, or forestry curriculums), 30 partial 
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Table 4.3 – Total Population of Public and Private High Schools in Shizuoka Prefecture (2011-2012) 
 
 
  School Type  

Sector Region Normal Hybrid Vocational Other Total 

Private 
east 9 3 0 0 12 

central 13 5 0 1 19 
west 10 2 1 0 13 

 subtotal 32 10 1 1 44 

       

Public 
east 18 6 6 5 35 

central 18 2 6 4 30 
west 15 12 8 1 36 

 subtotal 51 20 20 10 101 

 Total 83 30 21 11 145 

 
 
vocational schools (e.g., schools with optional vocational curriculums), 2 part-time schools 

(e.g., night schools), 2 branch schools (i.e., smaller schools governed my their larger 

counterparts), and 1 correspondence school. These nonstandard schools and are dropped 

from the sample since it is highly likely their nonstandard types will influence the variables 

of interest, as teachers in non-standard subjects are staffed in such schools. Of the remaining 

83 normal schools, 51 public and 32 are private. By region there are 27 schools in the east 

(18 public, 9 private), 31 in the central (18 public, 13 private), and 25 in the west (15 public, 

10 private). The sampling frame population comprises these 83 schools. 

 

Questionnaire Construction 

Based on my prior experience working in the Japanese public education system, 

along with my pilot research on the jinji idou system in the years prior and my understanding 
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of the literature on teacher quality distribution, I created a multifaceted questionnaire 

designed, foremost, to gather teacher-level data on the teacher quality traits delineated in the 

previous chapter: full-time teacher status, certification status, years of experience, teaching 

in-field, holding an advanced degree, and the prestige of one’s alma mater. The questionnaire 

was written in Japanese, and edited by native speakers to improve its readability. An English 

translation is included in Appendix A at the end of this paper. To improve the reliability and 

validity of my survey, I pretested my questionnaire through 20 interviews with teachers and 

administrators in Shizuoka (separate interviews than the ones conducted for the qualitative 

analysis of jinji idou in Chapter 2 of this paper), and I revised my questionnaire accordingly 

so as to reduce measurement error and bias.  

The final version of the questionnaire takes approximately fifteen minutes to 

complete and consists of fifty-two questions divided into five thematic sections. Part 1 seeks 

data on the teacher quality traits mentioned above, as well as information regarding career 

goals and salary. Part 2 investigates teachers’ opinions on the education system in Shizuoka, 

particularly their views on jinji idou and their work environments, as well as about teachers’ 

unions and job satisfaction. Part 3 inquires about why teachers chose to work in the public or 

private sector, asking about the presence of jinji idou, social prestige, salary, 

competitiveness, preferences for autonomy, and so on. Part 4 examines teachers’ career 

paths—which level of schools they have worked at (elementary, junior high school, high 

school, other, et cetera), in which sector (public or private), of which type (normal, 

vocational, et cetera), where these schools were located, and how long they worked there.  

Part 5 records demographic information about teachers’ personal lives, such as sex, age, 

marital status, number of children reared, home ownership status, and commuting time.  
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 In addition to a teacher-level questionnaire, I also constructed a school-level 

questionnaire aimed at providing population data for each school, to aid in statistical 

weighting procedures. As with the Level 1 questionnaire, this Level 2 questionnaire was 

written in Japanese, checked for readability by native speakers, and pre-tested prior to 

distribution. An English translation is included in Appendix A at the end of this paper. For 

the sake of brevity, the school-level questionnaire consisted of six questions about student 

enrollment, the gender composition of the studentry, the number of teachers employed, 

including their gender and full-time status composition, followed by the average class size.  

 

Surveying Procedure 

 As I wanted to ensure as high of a response rate as possible, distributing the 

questionnaire was a time- and labor-intensive process. In this sub-section, first I explain the 

surveying procedure (how schools were selected, et cetera), and then I explain in detail how 

questionnaires were distributed and collected (how schools were contacted, et cetera). Once 

the stratified random sample was drawn, I organized schools in the order they were drawn in 

each stratum and then systematically began contacting schools in waves of six, one from 

each stratum. As I knew the process of contacting schools, negotiating with them, delivering 

and retrieving questionnaires could take several weeks to months at a time, I felt it was 

important to evenly sample across strata in this manner in case there were temporal 

anomalies that affected response rates. For example, while preparing for the pre-testing of 

my questionnaires, the country was struck by the March 2011 triple disaster of earthquake, 

tsunami, and nuclear meltdown that significantly delayed work, even in places far away from 

Fukushima like Shizuoka, with disrupted train schedules, electricity conservation and rolling 
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blackouts, in addition to sensitivity for those who lost friends and families in the tragedy, all 

leading me to temporarily postpone the start of my survey.  

In that vein, I thought it best to try to space out the sample horizontally (that is, across 

strata) rather than vertically (that is, sampling one stratum at a time), in case any other 

unforeseen events disrupt data collection. I also thought this would be a preferable strategy 

given the ebbs and flows of the school year, with some months far busier than others. If these 

temporal undulations had an impact on response rates, sampling horizontally would help 

ensure that any subsequent biased produced would be more uniformly distributed across 

strata.  

As the distribution of responses in Table 4.4 indicates, this seems like it was a good 

decision, as there are certain time periods that have lower response rates across the board. 

The leftmost column in Table 4.4 lists each wave or round of sampling. As I sampled across 

strata, this means that Wave 1 consisted of sampling three private schools, one in each 

region, and three public schools, one in each region, for a total of six sampled schools. The 

first cell of Wave 1, marked with an ×, represents the first school contacted: a private school 

in the eastern region. That particular symbol also indicates that the school denied the request 

to be surveyed. It was the only school in Wave 1 to do so, with all others immediately 

allowing the distribution of the questionnaire, as represented by the ○. Wave 1 began in 

October 2011 (see the Period column in Table 4.5 to approximately match up dates and 

waves) and had a high response rate (5 out of 6 schools allowed the survey), as did Wave 2, 

which began one month later in November 2011. Notice the ♦ shape in the first cell of Wave 

2. This indicates that the school initially said no to the survey but, upon reaching out to them 

again later on in a follow-up attempt, they reconsidered (however, due to an extremely low 
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teacher-level response rate, they were eventually manually dropped from the analyses). Wave 

3 reveals possible temporal effects, with only one of the six schools initially agreeing to the 

sample. Two of those five rejections changed their minds upon a second attempt, but, as with 

the previous example, one had to be manually dropped later anyway due 

 
 
Table 4.4 – Sample of Normal High Schools in Shizuoka Prefecture (2011-2012) 

 

 Private Sector  Public Sector 

Wave east central west  east central west 

1 × ○ ○  ○ ○ ○ 

2 ♦ ○ ○  ○ ○ ○ 

3 ♦ ○ □  × × × 

4 ○ □ ○  × ○ ○ 

5 × ○ □  ○ ○ ○ 

6 ○ × ○  ○ ○ ○ 

7 × ○ ○  ○ ○ ○ 

8 ○ ○ ×  ● ○ ● 

9 ○ ○ ○  ○ ○ ○ 

10  × ×  ○ ○ × 

11  ○   × ○ ○ 

12  ○   × ○ × 

13  ○      

𝑟𝑟𝑟𝑟𝑟𝑟𝑝𝑝𝑟𝑟𝑟𝑟𝑑𝑑𝑟𝑟𝑑𝑑
𝑟𝑟𝑠𝑠𝑠𝑠𝑝𝑝𝑠𝑠𝑟𝑟𝑑𝑑

 → 
6
9

 
11
13

 
8

10
  

8
12

 
11
12

 
9

12
 

 
Notes: symbols indicate a school’s response to the request to be surveyed: × = no; ○ = yes (1st try); □ 
= yes (2nd try); ● = yes (1st try) but manually deleted from sample due to low teacher response rate); ♦ 
= yes (2nd try) but manually deleted sample due to low teacher response rate); only schools in the first 
five waves were eligible for a second attempt (68 schools were contacted, 10 of which re-contacted). 
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to a low response rate (♦) whereas the other school that complied upon the second request 

had a valid teacher-level response rate and is included in the analyses (□). But, even with the 

second attempts, three of the six schools still flat-out refused to participate (×), raising the 

possibility of poor timing. Only one of the five initial rejections claimed it was due to their 

teachers currently being too busy to participate (with the other rejections citing that the 

questions were too personal, such as asking about marital status or salaries, or irrelevant to 

them, such as private schools citing the fact that the questionnaire was about jinji idou, which 

they don’t have). Nevertheless, although the horizontal sample sizes are too small to 

determine if there is, in fact, temporal undulations influencing the response rates, it is 

something for researchers to keep in mind when disseminating questionnaires over a lengthy 

time period. 

Table 4.5 makes clearer the possibility of temporal undulations affecting response 

rates. Note that the time periods in Table 4.5 do not perfectly match up with the waves in 

Table 4.4, with some waves straddling months rather than seamlessly remaining temporally 

confined. Thus, the response rates listed in Table 4.5 are on a per-month basis, rather than on 

a per-wave basis, which is too difficult to track due to discrepancies in how long it took to 

court a given school. For some schools, the entire process of contacting them, sending them 

information, visiting them to distribute the questionnaires, and visiting them again to collect 

them took only a matter of days or weeks. For other schools, that same process took months. 

Consequently, the dates listed in Table 4.5 reflect when a schools was first contacted. 

Following that, it becomes interesting to see how response rates fluctuate by month. To get a 

better understanding of why, it is worth noting the typical academic calendar of the Japanese 

schools system. Unlike elementary schools, middle schools, and high schools in the U.S.,  
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Table 4.5 – School-Level Response Rates per Sampling Wave (2011-2012) 

Initial Contact Attempt 

Wave Period Sampled Yes No Response Rate 

1 2011-10 6 5 1 0.833 

2 2011-11 4 2 2 0.500 

2-3 2011-12 4 4 0 1.000 

3-4 2012-01 10 4 6 0.400 

5 2012-02 2 1 1 0.500 

5-6 2012-03 6 4 2 0.667 

6-7 2012-04 7 5 2 0.714 

7-9 2012-05 10 10 0 1.000 

9-11 2012-06 14 8 6 0.571 

11-13 2012-07 5 4 1 0.800 

 Sub Total 68 47 21 0.691 

      

Follow-Up Contact Attempt 

Wave Period Re-Sampled Yes No Response Rate 

13 2012-07 10 6 4 0.600 

 Grand Total 68 53 25 0.779 

Notes: Period is in year-month format, indicating the approximate date a school was first contacted; 
Yes = the school agreed to be surveyed; No = the school declined; Sampling waves correspond to 
Table 4.4. 
 
 
which typically have two semesters, one beginning in late August and ending in December, 

the other beginning in mid-January and ending in early June, Japanese schools have three 

terms. The school year begins in early April, with the first term ending in mid-July. In early 
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September, the second term begins and goes until late December. The third term is the 

shortest, running from mid-January to early March. It is also the period where final 

examinations are most prominent. Thus, it is perhaps not surprising that the months with the 

highest response rates occurred at the start of the academic year (April and May), before 

teachers and schools become too busy. Likewise, it is perhaps not surprising that the months 

with the lowest response rates occurred in the winter months during the start of the final term 

(January and February). It may behoove future researchers of the Japanese education system 

to try to sample accordingly. Table 4.5 reveals that 68 schools were sampled, with 47 initially 

accepting the survey request and 21 initially denying, for a first-attempt response rate of 

0.691. To improve that rate further, 10 of those 21 schools were resampled again, usually 

after a six-month waiting period.  

 
 
Table 4.6 – Stated Reasons Why School Principals Did Not Participate in the Survey (2011-2012) 

 Primary Reason Schools Refused the Survey Frequency Percent 
1 Questions were too personal 9 42.9 
2 Too busy 6 28.6 
3 Did not think the study was relevant to their school 2 9.5 
4 Questions about teachers’ unions were off-putting 2 9.5 
5 Worried that survey results would portray the school negatively  1 4.8 
6 Teachers did not want to do it (reason unclear) 1 4.8 

 Total 21  
 

Notes: Only reasons for rejections on the first attempt are counted so as not to double count rejections 

 
 

There are two main reasons why I re-contacted only 10 of the 25 schools that initially 

said no. First, I wanted to ensure that enough time had passed since the first overture, so as 

not to be a nuisance, and, unfortunately, there was not enough time to re-contact schools in 

the final waves. Had I done so, it is likely I would have increased my sample size even 
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further, by an estimated five schools. However, given that I already had a large enough 

sample size to surpass the ideal power threshold needed to ensure valid results, this is not 

likely to have significantly changed the results. Second, the decision on which schools to try 

to re-contact was also based on the type of response they gave to the initial overture, with 

some giving much stronger reasons for refusal than others. 

As is evident in Table 4.6, the primary reason that school administrators rejected 

requests to allow the questionnaire to be distributed at their schools was because they—either 

the administrators or the teachers (it is not clear)—felt some of the questions were too 

personal, sometimes citing questions inquiring about teacher salaries, among others. Schools 

that cited this reason generally were not contacted again for a second attempt later on, as the 

questionnaire did not change. The second most common reason for rejection was because the 

teachers at the school were too busy. Schools initially contacted in the first six months of 

surveying that gave this refusal reason were contacted again a second time, six to nine 

months after the initial overture. Other reasons were less common, such as several private 

schools not wanting to participate because they felt the questionnaire’s focus on jinji idou, 

which is absent in private schools, was not relevant to their school. Several other 

administrators rejected the questionnaire because it asked teachers about their experiences 

with the teachers’ union. With the six additional second-chance schools added into the total 

number of schools that agreed to be sampled, the respondent population totaled 53 schools—

25 in the private sector and 28 in the public sector—for a total response rate of about 78 

percent, which was approximately even across sector and region (see Table 4.7).  

However, as noted in Table 4.5, four of these fifty-three schools were manually 

dropped from the sample for having too low of teacher-level response rates (less than twenty- 
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Table 4.7 – Sample of Normal High Schools in Shizuoka Prefecture (2011-2012) 

Sector Region Sampled Responded Response Rate 

Private 
east 9 6 0.667 

central 13 11 0.880 
west 10 8 0.773 

 subtotal 32 25 0.781 

     

Public 
east 12 8 0.667 

central 12 11 0.917 
west 12 9 0.750 

 subtotal 36 28 0.778 

 Total 68 53 0.779 
  

 
 
 
Table 4.8 – Final Sample after Dropping Four Schools with Low Teacher-Level Response Rates 

Sector Region Sampled Responded Response Rate 

Private 
east 9 4 0.444 

central 13 11 0.846 
west 10 8 0.800 

 subtotal 32 25 0.719 

     

Public 
east 12 7 0.583 

central 12 11 0.917 
west 12 8 0.667 

 subtotal 36 28 0.722 

 Total 68 53 0.721 
  
 
five percent), resulting in a final sample of forty-nine schools—twenty-three in the private 

sector and twenty-six in the public sector—and, thus, a final response rate of 72.1 percent 

(see Table 4.8). The four dropped schools were vastly different than the other responding 
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schools, all with fewer than ten respondents and none with a response rate greater than 

sixteen percent (see Table 4.9). In contrast, the forty-nine responsive schools included in the 

analytic sample averaged nearly thirty respondents per school, with an average teacher-level 

response rate of 60.2 percent, a minimum of 26 percent, and a maximum of 100 percent. 

(Also note that the schools with the minimum number of respondents, at eleven teachers, 

came from the school with the minimum number of sampled teachers, at thirteen, which was 

also the total number of teachers employed in that school).  

 
 
Table 4.9 – Summary Statistics for Schools Included and Excluded from the Analytic Sample 
 

N = 49 Kept Schools 

Variable Mean Std. Dev. Min Max 
sampled 51.5 21.9 13 112 

responded 29.7 15.3 11 85 
response rate 0.602 0.205 0.260 1.00 

     

N = 4 Dropped Schools 

Sector Region Sampled Responded Response Rate 

Private 
east 50 8 0.160 
east 45 6 0.133 

     

Public 
east 49 2 0.041 

west 52 8 0.154 
  
 
 Despite the four exceptional schools with low teacher-level response rates, overall, 

both the institutional and individual response rates to the survey were fairly high. That 77.9 

percent of contacted schools agreed to the distribution of questionnaires among their teaching 

staff, and that an average of 60 percent of teachers sampled within those schools completed 
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and returned the questionnaires was the product of a careful and meticulous, culturally aware 

surveying process. Knowing the importance in Japanese culture to things such as institutional 

affiliation as a bestowal of legitimacy and credibility, as well as the importance of 

deference—both in communication (speaking and writing) and respecting the process.  

 

With these things in mind, I conducted a meticulous process of reaching out to 

schools. First, through the assistance of my Japanese advisor at Shizuoka University, I 

recruited several undergraduate research assistants with a demonstrated knowledge in 

speaking and writing in the honorific (sonkeigo) and humble (kenjougo) forms of the 

Japanese language, both of which involve significant schooling and practice as they require 

the use of different words and different conjugations from standard Japanese. Sonkeigo is 

used when conversing with others, when talking about them (or someone in their social 

group) as the subject of the sentence, and is meant to show deference to the listener. 

Complementarily, kenjougo is used when conversing with others, when talking about oneself 

(or someone in one’s social group), and is meant to show humility. Although had I personally 

conversed with school administrators when reaching out to sampled school, as a foreigner 

and non-native Japanese speaker, I likely would have been excused by most administrators 

from the social expectation to speak sonkeigo and kenjougo, I believe that having research 

assistants who could meet these social expectations on my behalf improved my institutional 

response rate by demonstrating sincerity, professionalism, and cultural respect.  

Following that, I developed a telephone script and a complementary call log to guide 

the research assistants when contacting the schools, and provide them an area to record data 

and notes for future, follow-up calls (which was necessary since multiple research assistants 
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worked on the project). The essence of the process, though, was for the research assistants to 

call the school and first introduce themselves and very briefly explain this research project, 

and then ask for permission to speak to one of the administrators (usually the head vice-

principal or, if the head vice-principal was unavailable, to the principal or one of the vice-

principals). After being connected to an administrator, the research assistant, speaking in 

sonkeigo and kenjougo, introduced him or herself, introduced me, briefly explained my 

project, and asked if it was okay to send, via mail, a letter with more information, including a 

sample questionnaire. If the administrator said no, the research assistant would ask for and 

then record the reason for refusal, thank the administrator for his or her time, and then 

terminate the call. If the administrator said yes, the research assistant would confirm the 

address of the school and the proper spelling of the administrator’s name, and explain that the 

letter should arrive in a few days. Of the 68 schools contacted initially, one flat-out said no 

(and, this school eventually said yes later on upon second contact, and is included in the 

analytic sample); the other 67 schools agreed to receive the letter containing additional 

information and explanation. 

Thereafter, I would prepare the contents to be mailed out. I obtained letters of 

introduction and support from various institutional affiliations I had. My letter of 

introduction explained research project and emphasized my commitment to maintaining 

schools’ and teachers’ confidentiality and anonymity. In addition to my own letter of 

introduction, on official letterhead from the University of Arizona, additional letters of 

introduction and support came from the dean of the Faculty of Humanities and Social 

Sciences, the director of Fulbright Japan, and an employee at the Shizuoka Prefectural Board 

of Education. These letters briefly explained my research, confirmed my identity, and 
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reaffirmed my institutional affiliations—for example, a graduate student at the University of 

Arizona, a research student at Shizuoka University, a Fulbright fellow, and a former assistant 

language teacher employed by the Shizuoka public education system. I included all four of 

these letters, as well as a sample questionnaire, into the contents of the envelope and 

physically mailed the envelope to the school. 

Approximately one week later, a research assistant would place a follow-up phone 

call, reintroducing themselves to the school staff, explaining that the week prior one of the 

administrators had agreed to receive the letter, and politely asking for a follow-up 

conversation. Once connected to the administrator, the research assistant confirmed receipt of 

the letter, re-emphasized that the questionnaire was anonymous, that the school’s identity 

would remain confidential, and that it should take approximately fifteen minutes to fill out, 

which could be done at the leisure of each teacher. Following that, the research assistant 

asked the administrator if he or she had any questions and then asked if I could visit the 

school to distribute the questionnaire. If the administrator said no to participating in the 

survey, the research assistant inquired of the reason, record it in the call log, thank the 

administrator for his or her time, and then terminate the call. If the administrator said yes, the 

research assistant would explain the dissemination and retrieval process: typically, I would 

visit the school on a day of the administrator’s choosing, bringing along paper copies of the 

questionnaires along with a secure, metal lock box to be placed in the teachers’ room in 

which teachers could insert completed questionnaires. After that, the research assistant would 

set up the day of the visit, thank the administrator, and end the call. 

On the day of the visit, I met with the administrator, dropped off the lock box along 

with the teacher-level questionnaires as well as a brief school-level questionnaire. I asked the 
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administrator to distribute the teacher-level questionnaires to the teachers at his or her 

convenience, instructing them to insert it into the lock box when completed, and then I asked 

him to complete the school-level questionnaire and place it in the lock box as well. Finally, I 

set up a day to retrieve the lock box (usually seven to ten days later). Upon retrieving the 

questionnaires, they were stored in my secure, locked research room at Shizuoka University, 

and were subsequently coded and entered into an encrypted database on my personal 

computer.  

 

Conclusion 

 This section detailed the sampling scheme that I employed to collect data on teachers 

and high schools in Shizuoka, Japan. As the goal of this research is to compare the 

distribution of teacher quality across public and private schools in Japan, I conducted a 

stratified random sample, utilizing culturally aware surveying procedures to maximize both 

the school-level and teacher-level response rates. First, I defined the sampling frame as 

consisting of normal high schools, eliminating vocational schools, hybrid schools (that is, 

those with both normal academic curriculums and specialized, vocational tracks), and non-

traditional schools (such as night schools), so as to ensure that the types of teachers 

embedded in the sampled schools were similar. Second, I constructed both teacher-level and 

school-level questionnaires, based on my prior pilot research, which I subsequently pretested 

and revised. Third, with the assistance of native-speaking research assistants, I contacted 68 

schools, 53 of which agreed to be surveyed. I surveyed schools from October 2011 through 

July 2012, in terms of first contact, concluding data collection for all schools before the end 

of September 2012. In total, I collected a sample of 1,480 teachers, nested in 53 schools. By 
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sector, this decomposes into 808 teachers in 25 private high schools and 672 teaches in 28 

public high schools. After four schools are dropped due to low, teacher-level response rates 

(less than 25 percent, coupled with fewer than eight respondents at these four schools), the 

final analytic sample comprises 1,456 teachers, nested in 49 schools. Broken down by sector, 

this results in 794 private school teachers in 23 schools and 662 public school teachers in 26 

schools. These data collection efforts have provided a large-scale, multilevel data set that 

enables me to examine the research questions listed in the first half of this chapter.  
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CHAPTER 5 – TEACHER QUALITY ANALYSES 

Between-School Differences 

Introduction 

 The purpose of this chapter is to analyze the differences between the public and 

private education sectors in Shizuoka, Japan, regarding three primary research questions: 1. 

cross-sector differences in mean teacher quality per school (i.e. which sector has higher 

levels of teacher quality); 2. cross-sector differences in the within-sector, between-school 

variation in mean teacher quality (i.e. which sector has a larger between-school variance in 

the distribution of teacher quality); and 3. cross-sector differences in mean within-school 

variation (i.e. which sector has higher levels of within-school variation). Chapter 2 provided 

a qualitative overview of jinji idou, the systematic teacher rotation system present in public 

schools in Japan but absent in private schools. Thus, comparing differences in the 

distribution of teacher quality in these two sectors, in the same prefecture of the same 

country, provides a comparative design that portrays jinji idou as a differentiator that the 

centrally governed public sector has and the decentralized private sector lacks.  

Chapter 3 reviewed the literature on teacher quality and teacher quality distribution, 

noting that teacher quality is considered the predominant variable affecting student 

performance and that there is a maldistribution in teacher quality across schools in the U.S. 

This extant literature provided the impetus for the organizational comparative analyses 

conducted in this chapter—to determine how the organizational structure of education labor 

markets affects educational opportunities. 

Chapter 4 detailed the research design of this paper, including variable 

operationalization, questionnaire construction, sampling design and execution. In short, a 
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stratified random sample of 83 normal public and private high schools in Shizuoka prefecture 

resulted in a final analytical sample of 49 schools (23 private and 26 public). The data for 

these schools are aggregated from individual responses by 1,456 teachers to the 

questionnaire, providing eight dependent variables of teacher quality: the percentage of full-

time teachers at a school, the percentage of highly credentialed teachers at a school, average 

years of teaching experience at a school, the percentage of novice teachers at a school, the 

percentage of in-field teachers at a school, the percentage of teachers at a school holding an 

advanced degree, the average prestige ranking per school of teachers’ alma mater, and, 

finally, an integer-based Teacher Quality Index (TQI) comprising binary versions of six of 

those parameters (full-time status, highly credentialed status, status as a veteran teacher, 

status as teaching in-field, status as a holder of an advanced degree, and status as someone 

who graduated from an elite university). Refer to the previous chapter for full explications of 

the variable operationalizations. 

Chapter 3 listed the research expectations, formally stating five hypotheses, the first 

three of which are tested in this chapter. The first section of this chapter covers the first two 

research questions (Hypotheses 1 and 2). The nuances of these analyses become clearer when 

visualized. The first of the four analyses—sector-level difference in mean teacher quality—is 

visually depicted in Figure 4.1C in the previous chapter. There, the public sector has a grand 

mean of 0.71 and the private sector has a grand mean of 0.65. The first analysis tests if these 

two grand means are significantly different. The second analysis—the sector-level between-

school differences in mean teacher quality—is also depicted in Figure 4.1C. There, the public 

sector has a grand standard deviation of 0.10 and the private sector has a grand standard 

deviation of 0.27. The second analysis tests if these grand standard deviations are 
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significantly different (in the actual analyses, coefficients of variation replace the standard 

deviations, for reasons explained below). Refer to the previous chapter for full explications 

of the hypotheses. Finally, all analyses in this chapter use weighted data. Refer to Appendix 

B for information on how the weights were calculated.  

 

Difference in Means 

 Sector-level summary statistics for the eight measures of teacher quality are listed in 

Table 5.1. The expectation is that the public education sector will have higher average 

teacher quality. Examining the mean scores for each outcome, as listed in Table 5.1, shows 

potential support for Hypothesis 1.  

From a teacher quality perspective, the public sector has preferable mean scores on 

every measure, with 81.8 percent of public school teachers, on average, of full-time status 

compared to only 66.7 percent in the private sector. Regarding teacher credentialization,  

16.0 percent of public school teachers are highly credentialed compared to only 11.0 percent 

in private schools. For years of experience, the average in the public sector is 19.1 whereas it 

is 15.1 in the private sector, and for dichotomized version of this measure, the percentage of 

novices per school, the public sector has an average of 11.9 percent compared to 16.5 percent 

in the private sector (recall that a lower percentage of novices is preferable). The public 

sector also has a slightly higher percentage of teachers teaching in their field of expertise, 

with 92.0 percent doing so, compared to 87.3 in the private sector. In contrast to expectations 

that private schools’ autonomy to financially reward teachers with advanced degrees, the 

public sector has a higher percentage of teachers with advanced degrees than does the private 

sector, at 15.9 versus 12.9. The public sector also has higher average prestige scores for 
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Table 5.1 – Summary Statistics of School-Level, Mean Teacher Quality Measures 
 

Teacher 
Quality Vars. Sector Mean Std. 

Dev. Min 25th 50th 75th Max 

Full-Time % 

Private 0.6673 0.1692 0.5059 0.6061 0.6897 0.8571 1.0000 

Public 0.8181 0.1284 0.6800 0.8214 0.9212 0.9643 1.0000 

Overall 0.7600 0.1622 0.5059 0.6842 0.8222 0.9460 1.0000 

Highly 
Credentialed % 

Private 0.1102 0.1253 0.0000 0.0238 0.0984 0.2188 0.3429 

Public 0.1595 0.0780 0.0000 0.1111 0.1678 0.2174 0.3158 

Overall 0.1405 0.0994 0.0000 0.0667 0.1379 0.2174 0.3429 

Years of 
Experience 

Private 15.1197 5.1328 4.4667 14.6316 17.6207 18.3617 22.046 

Public 19.0823 4.5833 9.3158 17.1111 20.2436 22.2632 26.095 

Overall 17.5546 5.2046 4.4667 15.4091 18.2449 20.737 26.095 

Novices % 

Private 0.1648 0.1313 0.0000 0.0833 0.1364 0.1852 0.5333 

Public 0.1187 0.1045 0.0000 0.0263 0.0691 0.1053 0.2941 

Overall 0.1365 0.1172 0.0000 0.0577 0.0909 0.1471 0.5333 

In-Field % 

Private 0.8732 0.0641 0.7222 0.8444 0.8667 0.9048 1.0000 

Public 0.9197 0.0504 0.8235 0.8824 0.9231 0.9512 1.0000 

Overall 0.9018 0.0602 0.0000 0.0769 0.1556 0.2353 0.3500 

Graduate 
Degree % 

Private 0.1286 0.1174 0.0000 0.0476 0.1500 0.2381 0.3243 

Public 0.1586 0.0730 0.0000 0.1026 0.1559 0.2353 0.3500 

Overall 0.1470 0.0915 5.7388 7.6366 8.4402 8.8139 9.5000 

Alma Mater 
Prestige 

Private 7.6873 0.8796 5.7388 7.2101 7.6366 8.5247 9.3075 

Public 8.7082 0.5266 7.2307 8.3838 8.7559 9.1672 9.5000 

Overall 8.3146 0.8333 2.0000 3.1177 3.6667 3.9583 4.4000 

Teacher 
Quality Index 

Private 3.0965 0.6151 2.0000 2.9412 3.1177 3.5758 4.3333 

Public 3.7225 0.3464 3.0833 3.6667 3.8541 4.0909 4.4000 

Overall 3.4811 0.5477 0.0000 0.0952 0.7333 0.9333 1.0000 

N = 49 (23 Private, 26 Public)                                                                                        n.b. weighted data 
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teachers’ alma mater, at 8.7 compared to 7.7. Finally, unsurprising given the previous 

measures, the public sector has a higher mean TQI at 3.7 versus 3.1.  

 
 
Table 5.2 – Inter-Sector Comparison of Intra-Sector Mean Teacher Quality 

 
Wald Test for the Equality of Sector-Level Grand Means 

 

Teacher Quality Vars. Sector Mean Std. Dev. F-value p-value Outcome of Sig. 
Test 

Full-Time % 
Private 0.6673 0.1692 

13.57 0.0006*** Public mean is 
significantly higher Public 0.8181 0.1284 

Highly Credentialed % 
Private 0.1102 0.1253 

3.12 0.0843 
No significant 

difference between 
sectors Public 0.1595 0.078 

Years of Experience 
Private 15.1197 5.1328 

8.29 0.0062** Public mean is 
significantly higher Public 19.0823 4.5833 

Novices % 
Private 0.1648 0.1313 

1.75 0.1923 
No significant 

difference between 
sectors Public 0.1187 0.1045 

In-Field % 
Private 0.8732 0.0641 

7.38 0.0095** Public mean is 
significantly higher Public 0.9197 0.0504 

Graduate Degree % 
Private 0.1286 0.1174 

1.47 0.2318 
No significant 

difference between 
sectors Public 0.1586 0.073 

Alma Mater Prestige 
Private 7.6873 0.8796 

26.10 0.0000*** Public mean is 
significantly higher Public 8.7082 0.5266 

Teacher Quality Index 
Private 3.0965 0.6151 

20.88 0.0000*** Public mean is 
significantly higher Public 3.7225 0.3464 

N = 49 (23 Private, 26 Public)          df = 43          p < .05*   p < .01**   p < .001*** 
n.b. weighted data; 2-tailed tests 

 

To test whether these differences in means are statistically significant, I employ Wald 

tests for the equality of means (Gupta and Ma 1996; Shoukri et al. 2008). The results of these 

analyses are in Table 5.2. The means calculated here are sector-level grand averages, 
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meaning that they are the mean scores, per sector, of the means scores per school, for schools 

in that sector. Using two-tailed tests, the F-values for the following teacher quality measures  

all have statistically significant p-values: the percentage of full-time teachers at a school, 

mean years of experience at a school, the percentage of teachers teaching in-field at a school, 

the mean prestige rating at a school of teachers’ alma mater, and the mean Teacher Quality 

Index score at a school. For all five of those measures, the public sector has a significantly 

higher grand mean, thereby supporting Hypothesis 1. Conversely, Hypothesis 1 was not 

supported for the following teacher quality traits: the percentage of highly credentialed 

teachers at a school, the percentage of novices teaching at a school, and the percentage of 

teachers at a school who hold an advanced degree.  

 That the majority of teacher quality measures were found to be higher, overall, in the 

public sector suggests that the qualitative evidence proclaiming that the public sector in 

Shizuoka is of higher quality seems to have some merit, at least in terms of average teacher 

quality. This intimates that there is some selection bias in Shizuoka’s teacher labor markets, 

with higher quality teachers, on average, selecting into the public sector. There may be a 

variety of reasons, such as differences in salaries or working conditions, and it is a question 

worth exploring further. But, for now, this is an interesting finding because it means that, at 

the very least, the jinji idou system is not so off-putting to quality teachers that they eschew 

the public sector and flock to careers in the private sector where they have autonomy over 

their career paths. It is also important to reiterate that this finding of the public sector 

generally seeing higher levels of teacher quality is a generalization based on sector-level 

data—there is almost certainly variation in teacher quality between schools in both sectors. 

That is what the next subsection examines. 
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Difference in Variation 

 That there is evidence that the mean teacher quality traits are, with a few exceptions, 

higher in the public sector is interesting in itself, but the core analysis of this entire paper is 

the one in this subsection: the inter-sector comparison of intra-sector, between-school 

differences in teacher quality (see Figure 4.1B and Figure 4.1C for visual depictions of the 

concept of between-school variation). That is, regardless of average levels of teacher quality 

per sector, the motivating research question of this paper is how the different organizational 

structures of the public- and private-sector teacher labor markets affects the distribution of 

teacher quality. As Chapter 3 showed, in the U.S. there is a pervasive maldistribution of 

teacher quality in the U.S. (Borman and Kimball 2005), with high quality teachers clustering 

at certain schools, at the expense of others. This maldistribution has been attributed to 

laissez-faire policies that largely permit school teachers in the U.S. to work where they want  

(Peske and Haycock 2006). This organizational setup is also found among the private-sector 

education labor market in Shizuoka, Japan. In contrast, the public-sector education labor 

market in Shizuoka is centrally governed by the Prefectural Board of Education, with all 

public high school teachers subjected to regular, compulsory transfers within the prefecture. 

This teacher transfer system, in theory, could affect the distribution of teacher quality.  

As such, in this subsection I employ both likelihood-ratio tests (Bhoj and Ahsanullah 

1993; Gupta and Ma 1996; Liu, Xu, and Zhao 2011; Shoukri et al. 2008; Verrill 2009) and 

Pitman-Morgan tests (Gardner 2001; Morgan 1939; Pitman 1939; Shoukri et al. 2008; 

Snedecor and Cochran 1989) on the equality of coefficients of variation across sectors. Each 

sector’s grand coefficient of variation—that is, the relative variation—are compared instead 

of standard deviations because the previous subsection demonstrated significant differences  
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Table 5.3 – Inter-Sector Comparison of Intra-Sector, Between-School Differences in Teacher Quality  
 

Likelihood Ratio (LR) and Pitman-Morgan (PM) Tests for the  
Equality of Sector-Level Grand Coefficients of Variation (CV) 

 

Teacher Quality Vars. Sector CV LR Test 
p-value 

PM Test 
p-value Outcome of Sig. Test 

Full-Time % 
Private 0.2535 

0.0000*** 0.0011** 
Private sector is 

significantly more 
variable Public 0.1569 

Highly Credentialed % 
Private 1.1368 

0.0048** 0.0000*** 
Private sector is 

significantly more 
variable Public 0.4893 

Years of Experience 
Private 0.3395 

0.1158 0.0164* 
Mixed support: Private 

sector may be more 
variable Public 0.2402 

Novices % 
Private 0.7966 

0.7414 0.4779 No significant difference 
between sectors Public 0.8802 

In-Field % 
Private 0.0734 

0.1554 0.0415* 
Mixed support: Private 

sector may be more 
variable Public 0.0548 

Graduate Degree % 
Private 0.9129 

0.0136* 0.0000*** 
Private sector is 

significantly more 
variable Public 0.4602 

Alma Mater Prestige 
Private 0.1144 

0.0022** 0.0000*** 
Private sector is 

significantly more 
variable Public 0.0605 

Teacher Quality Index 
Private 0.1986 

0.0004*** 0.0000*** 
Private sector is 

significantly more 
variable Public 0.0930 

N = 49 (23 Private, 26 Public)                                p < .05*   p < .01**   p < .001*** 
n.b. weighted data; 2-tailed tests 

 
 
between mean teacher quality scores across sectors (Sokal and Braumann 1980). Comparing 

the coefficient of variation instead of standard deviation mitigates concerns of self-selection 

bias between the teacher labor markets of each sector impacting the results, instead 

standardizing the variation measure while limiting the variation to intra-sector comparisons 
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of inter-school differences. I use both the likelihood-ratio (LR) and Pitman-Morgan (PM) 

tests to ensure the robustness of the analyses. The results of the LR and PM tests for the 

equality of sector-level grand coefficients of variation are listed in Table 5.3. Larger 

coefficients of variation indicate higher variation. The tests are two-tailed.  

 Overall, the LR and PM tests largely support each other, with the p-values for both 

tests agreeing on six of the eight measures. On five of those six measures, both tests 

demonstrate significant differences between the grand coefficients of variation across sectors 

for the following teacher quality measures: the percentage of full-time teachers at a school, 

the percentage of highly credentialed teachers at a school, the percentage of teachers at a 

school who hold an advanced degree, the average prestige rating at a school of teachers’ alma 

mater, and the average Teacher Quality Index score at a school. The results for these five 

unambiguous results support Hypothesis 2.  

Both the LR and PM tests are also in accord that the there is no significant difference 

in the variation of the percentage of novices teaching at a school, across sectors. This result 

fails to support Hypothesis 2 for this measure. One possible reason for this null finding is that 

the public sector has more rural schools, which are arguably more difficult to staff, 

particularly with veteran teachers. However, as the only one of the eight measures to be 

unambiguously non-significant, that suggests that the hypothesis was on the right track.  

There are two measures where the LR and PM tests are not in accord: years of 

experience and the percentage of full-time teachers at a school, mean years of experience at a 

school and the percentage of teachers teaching in-field at a school. For these two variables, 

the PM test finds a statistically significant difference between sectors, with the between-

school variation in the private sector significantly larger at the .05 level. However, the p-



 

197 
 

values for the LR tests of these two measures are not statistically significant, creating an 

ambiguous situation. In this sense, Hypothesis 2 is supported for these two variables as well, 

but the results are not as unambiguously robust as the other teacher quality measures.  

 

Conclusion 

 The first section of this chapter tested two things: the difference in average teacher 

quality between the public and private education sectors in Shizuoka, and the differences in 

the distribution of teacher quality between these two sectors. The former analysis answers the 

question of which sector, on average, has higher levels of teacher quality. Remembering that 

variation exists within sectors as well (meaning that there are many private schools with 

higher mean levels of teacher quality than many public schools have), the results of Wald 

tests for the equality of sector-level grand means revealed that the public sector had higher 

levels of average teacher quality for the following five measures: the percentage of full-time 

teachers at a given school, the average years of teaching experience at a school, the 

percentage of teachers at a school primarily teaching in their subject of expertise, the average 

prestige rating of the alma mater of teachers at a school, and the average score for a school 

on the Teacher Quality Index. These findings support Hypothesis 1 for those traits. 

Hypothesis 1 was not supported for the following three teacher quality measures: the 

percentage of highly credentialed teachers at a school, the percentage of novice teachers at a 

school, and the percentage of teachers with a graduate degree at a school. No significant 

difference was found between sectors for those measures.  

 The second set of analyses investigated sector-level differences in within-sector, 

between-school variation in teacher quality, conducting likelihood-ratio and Pitman-Morgan 
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tests for the equality of sector-level grand coefficients of variation. These analyses are the 

core of this chapter. In sum, these inter-sector analyses of intra-sector, between-school 

differences in teacher quality provide strong support for the argument that the public school 

sector in Shizuoka has a more equal distribution of quality teachers than does the private 

school sector. The Pitman-Morgan tests, in particular, found that, for seven out of the eight 

teacher quality measures, the private sector had significantly more clustering of teacher 

quality, thereby supporting Hypothesis 2 with the one exception (the percentage of novices). 

These results reveal that the distribution of quality teachers in the public sector are more 

equal compared to the distribution of quality teachers in the private sector. As the coefficient 

of variation was used to essentially control for differences in the populations of teachers in 

each sector (Sokal and Braumann 1980), this suggests that the most conspicuous 

organizational difference between these two education labor markets—that is, the centrally 

controlled, large-scale, systematic rotation of teachers across schools that is present in the 

public sector but absent in the private sector—is a likely causal explanation for the 

significantly different teacher quality distributions in these two sectors. 

As an additional robustness check against self-selection bias affecting the inter-sector 

analyses, I also employ random assignment analyses. These analyses are described in 

Appendix D. In short, though, results reveal that the actual distributions of teachers in both 

the public and private sectors are significantly different than expected, had teachers been 

randomly assigned to schools. This is not surprising, since the education labor market in the 

private sector is more of a bottom-up approach, with teachers having autonomy over where 

they apply and individual schools having the autonomy to reward financially some teachers 

over others. It’s also not surprising in the public education market either, despite that labor 



 

199 
 

market being more top-down, since decisions are made by humans and there are a great deal 

of informal policies that complement and sometimes undermine the formal policies of jinji 

idou (see Chapter 2).  

More interesting is the comparison between the randomized sample of the public 

sector with the randomized sample of the private sector, which provide a robustness check 

for the inter-sector comparisons of Chapter 5. Analyses of the inter-sector comparison of 

intra-sector, between-school variation in mean teacher quality between randomized versions 

of the public and private data sets reveal that many of the significant differences between 

sectors listed in Table 5.3 are likely to be due to organizational differences across sectors, 

rather than due to self-selection bias (see Table D.6). Furthermore, difference-in-difference 

(DiD) analyses comparing the how the actual samples for each sector stack up to the 

randomized versions in each sector find that, for every one of the eight teacher quality 

measures, the public sector outperforms the private sector in terms of distributing teachers 

more equitably across schools than would be expected if teachers were randomly allocated to 

schools (see Table D.7). Thus, although it is not possible to completely rule out self-selection 

bias in this sample, given the research design, which compares within-sector differences in 

distribution, along with the use of relative variation in those analyses, and finally, sensitivity 

analyses in the form of random assignment and difference-in-differences models, I am 

confident in the conclusions drawn above regarding which hypotheses were supported. 

 

Within-School Differences 

Introduction 
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 The previous section examined sector-level differences in overall mean teacher 

quality as well as the sector-level, between-school differences in the distribution of mean 

teacher quality. Those analyses are germane to sociology of education scholars interested in 

the maldistribution of teacher quality (Borman and Kimball 2005; Peske and Haycock 2006; 

Seebruck 2012). As a complement, this section analyzes the distribution of teacher quality 

from a different perspective: within-school variation (see Figure 4.1A for a visual depiction 

of the concept of within-school variation). Whereas analyzing between-school differences in 

variation checks how similarly teachers are staffed across schools, analyzing within-school 

difference in variation checks how similar or dissimilar teachers working in the same school 

are. This is an important question because some sociology of education scholars have found 

that, in addition to disparities in the distribution of teachers across schools, there are also 

disparities in teacher quality within schools (Borman and Kimball 2005; Buddin and Zamarro 

2009; Rivkin et al. 2005; Rowan et al. 2002).  

This is an interesting complement to the analysis of between-school variation because 

it suggests that, even if the between-school maldistribution is mitigated by organizational 

policies such as jinji idou, there still exists the possibility that students within schools may 

not have the same opportunities to be taught by high quality teachers. Furthermore, inter-

sector comparisons of within-school teacher quality variation is a thought-provoking 

accompaniment to the between-school analyses in the previous section because of how it 

relates to concerns of self-selection bias obfuscating the results. As outlined in Chapter 3, the 

third hypothesis predicts that the private education sector will have smaller mean within-

school variance in teacher quality, compared to the public sector, because private school 

teachers have more autonomy to cluster at schools and because the public sector.  
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Thus, building on the two analyses of the first section of this chapter, the second section of 

this chapter here covers a third research question (Hypothesis 3) and also explores an 

exploratory fourth research question—the between-school variation of within-school 

variation. 

 As with the previous two analyses, the nuances distinguishing these third and fourth 

analyses are made clearer when visualized. The third of the four analyses—sector-level 

differences in mean within-school variation—is conceptualized in Figure 4.1A in the 

previous chapter. There, School C has a within-school standard deviation of 0.47, which 

indicates the internal dispersion in the teacher quality measure (there, novice versus veteran). 

Following that, Figure 4.1B lists three more hypothetical schools, adding School A, School 

B, and School D to School C to represent a hypothetical population of schools in the public 

sector. The average within-school standard deviation of each of those schools, each with their 

own internal standard deviation in teacher quality of 0.49 (School A), 0.37 (School B), 0.47 

(School C), and 0.43 (School D), of 0.44 represents the sector-level grand mean in within-

school standard deviation. Note that this is different from the hypothetical grand standard 

deviation displayed in Figure 4.1C, as that is the grand standard deviation in mean teacher 

quality (which was the subject of the previous section of this chapter), whereas this section is 

concerned with the grand mean standard deviation of within-school standard deviations. This 

exemplifies the Difference in Means analysis below.  

In a different fashion, the Difference in Variation section below explores the fourth of 

the four research questions outlined above—sector-level differences in between-school 

variation of within-school variation. This analysis can be visualized by first considering 

Figure 4.1B, where four public schools—School A, School B, School C, and School D—
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have within-school standard deviations in teacher quality of 0.49, 0.37, 0.47, and 0.43, 

respectively. Following that, the fourth analysis computes the between-school standard 

deviation of those within-school standard deviations (this value, 0.44, is not listed in Figure 

4.1) and then tests whether this value is significantly different across the two sectors. 

 

Difference in Means 

The third analysis computes the grand mean, within-school standard deviation (that 

is, the average within-school standard deviation of schools, by sector) and then tests if the 

public and private sectors significantly differ in this regard. Whereas the operationalization 

of the teacher quality variables in the previous section were based on the mean scores per 

school, for each teacher quality measure, the operationalization of the teacher quality 

variables in this section are based on the standard deviations of scores per school, for each 

teacher quality measure. In this subsection, I analyze the sector-level grand mean standard 

deviations of within-school variation in teacher quality. This measure captures the amount of 

dispersion of individual teachers, apropos of the aforementioned eight teacher quality 

measures, within a given school.  

Correspondingly, the grand mean within-school standard deviation is computed in 

that fashion for both sectors, and then those two values are tested for significant differences. 

The actual values for these measures can be found in Table 5.4, along with other sector-level 

summary statistics, for the eight measures of teacher quality. As formally stated in 

Hypothesis 3, the expectation is that the private education sector will have a smaller grand 

mean within-school standard deviation in teacher quality, compared to the public sector 

Examining the mean within-school standard deviations for each outcome, as listed in Table  
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Table 5.4 – Summary Statistics of School-Level, Variance of Teacher Quality Measures 
 

Teacher 
Quality Vars. Sector Mean 

SD 
Std. 
Dev. Min 25th 50th 75th Max 

Full-Time % 

Private 0.4342 0.1139 0.0000 0.3536 0.4667 0.4962 0.5222 

Public 0.3229 0.1510 0.0000 0.1890 0.2762 0.3900 0.4776 

Overall 0.3658 0.1527 0.0000 0.2294 0.3867 0.4705 0.5222 

Highly 
Credentialed % 

Private 0.2373 0.1902 0.0000 0.1543 0.3003 0.4200 0.4816 

Public 0.3434 0.0901 0.0000 0.3203 0.3828 0.4258 0.4776 

Overall 0.3025 0.1412 0.0000 0.2582 0.3509 0.4217 0.4816 

Years of 
Experience 

Private 11.4311 4.5190 5.1667 10.8556 12.2267 12.6939 13.8615 

Public 9.9816 2.5390 6.1230 8.8948 10.2559 11.1119 11.9272 

Overall 10.5404 3.4003 5.1667 9.4688 11.0277 12.1269 13.8615 

Novices % 

Private 0.3226 0.1566 0.0000 0.2821 0.3513 0.3959 0.5164 

Public 0.2602 0.1470 0.0000 0.1622 0.2627 0.3153 0.4697 

Overall 0.2843 0.1552 0.0000 0.2354 0.2942 0.3595 0.5164 

In-Field % 

Private 0.3162 0.0960 0.0000 0.3008 0.3509 0.3665 0.4609 

Public 0.2416 0.1055 0.0000 0.2182 0.2746 0.3270 0.3850 

Overall 0.2704 0.1104 0.0000 0.2425 0.3110 0.3586 0.4609 

Graduate 
Degree % 

Private 0.2760 0.1754 0.0000 0.2182 0.3616 0.4364 0.4746 

Public 0.3405 0.1004 0.0000 0.3074 0.3722 0.4372 0.4894 

Overall 0.3156 0.1339 0.0000 0.2718 0.3689 0.4364 0.4894 

Alma Mater 
Prestige 

Private 1.6569 0.5311 0.7883 1.3901 1.7136 2.0299 2.4215 

Public 1.3037 0.5331 0.3032 0.8090 1.3451 1.6153 2.5489 

Overall 1.4399 0.5672 0.3032 1.0428 1.5056 1.8876 2.5489 

Teacher 
Quality Index 

Private 1.1249 0.3932 0.8165 0.9376 1.1547 1.3416 1.4676 

Public 1.0322 0.3538 0.4787 0.8170 0.9817 1.1678 1.5035 

Overall 1.0680 0.3743 0.4787 0.8752 1.0742 1.2247 1.5035 

N = 49 (23 Private, 26 Public)                                                                                n.b. weighted data 
 
 
5.4, shows that the percentage of full-time teachers, the mean years of teaching experience, 

the percentage of novices, the percentage of teachers teaching in-field, the mean prestige 
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score for alma mater ranking, and the mean score on the Teacher Quality Index all have 

smaller mean within-school standard deviations in the public sector. In contrast, the 

percentage of highly credentialed teachers has a larger mean within-school standard 

deviation in the public sector, as does the mean within-school standard deviation for the 

percentage of teachers per school holding an advanced degree. However, it is not yet clear if 

these differences are statistically significantly different. 

 To formally test whether the differences in mean within-school standard deviations 

discussed in the previous paragraph significantly differ by sector, I employ Wald tests for the 

equality of sector-level grand mean standard deviations. The results of these tests are listed in 

Table 5.5, with the p-values for four of the eight teacher quality measures indicating a 

significant difference between sectors. Three of these four are counter to Hypothesis 3, 

indicating that the private sector has significantly larger mean within-school standard 

deviations for the following teacher quality measures: the percentage of full-time teachers at 

a school, the percentage of teachers at a school teaching in their field of expertise, and the 

mean prestige score of teachers’ alma mater rankings. A fourth teacher quality measure is 

significant as well, but it is in in line with Hypothesis 3, as it reveals that the public sector 

has a larger grand mean within-school standard deviation, compared to the private sector.   

One possible explanation for why Hypothesis 3 failed to find support for those three 

teacher quality measures that were significant but in the opposite direction as hypothesized 

(the percentage of full-time teachers at a school, the percentage of teachers at a school 

teaching in their field of expertise, and the mean prestige score of teachers’ alma mater 

rankings) is because of one of the informal rules of jinji idou. High schools students in 

Shizuoka are known to cluster at certain schools (both public and private), by ability, and the 
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Prefectural Board of Education has stated that jinji idou is about  ‘putting the right teacher in 

the right school’ (see Chapter 2), suggesting that there may be a smaller within-school 

variance in the public sector, given the centrally controlled labor market (that is, access to a  

 
 
Table 5.5 – Inter-Sector Comparison of Intra-Sector, Mean Within-School Teacher Quality Variation 
 

Wald Test for the Equality of Sector-Level Grand Mean Standard Deviations 
 

Teacher Quality Vars. Sector Mean 
SD Std. Dev. F-value p-value Outcome of Sig. 

Test 

Full-Time % 
Private 0.4342 0.1139 

10.08 0.0028** 
Private sector is 

significantly more 
variable Public 0.3229 0.1510 

Highly Credentialed % 
Private 0.2373 0.1902 

6.69 0.0131* 
Public sector is 

significantly more 
variable Public 0.3434 0.0901 

Years of Experience 
Private 11.4311 4.5190 

1.50 0.2279 
No significant 

difference between 
sectors Public 9.9816 2.5390 

Novices % 
Private 0.3226 0.1566 

2.50 0.1208 
No significant 

difference between 
sectors Public 0.2602 0.1470 

In-Field % 
Private 0.3162 0.0960 

5.79 0.0205* 
Private sector is 

significantly more 
variable Public 0.2416 0.1055 

Graduate Degree % 
Private 0.2760 0.1754 

2.81 0.1009 
No significant 

difference between 
sectors Public 0.3405 0.1004 

Alma Mater Prestige 
Private 1.6569 0.5311 

4.73 0.0352* 
Private sector is 

significantly more 
variable Public 1.3037 0.5331 

Teacher Quality Index 
Private 1.1249 0.3932 

0.67 0.4179 
No significant 

difference between 
sectors Public 1.0322 0.3538 

N = 49 (23 Private, 26 Public)        df = 47      p < .05*   p < .01**   p < .001*** 
n.b. weighted data; 2-tailed tests 

 
 
larger labor pool to pick from and place where needed across schools, as opposed to private 

schools, which only have the ability to hire from the pool of teachers who apply to work 
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there). Particularly, these three variables may be seen by the jinji iinkai (personnel selection 

committee) at the Prefectural Board of Education as key traits that school placement 

decisions are based on. 

 That said, many of the teacher quality measures are, at least, in line with the logic 

behind Hypothesis 3, in that the grand mean standard deviation in within-school teacher 

quality is not smaller in the public sector for the following variables: the percentage of highly 

credentialed teachers per school, mean years of experience per school, the percentage of 

novice teachers per school, the percentage of teachers at a school holding an advanced 

degree, and the mean teacher quality index score. Overall, this suggests that one consequence 

of a centrally controlled labor market that has a comparatively higher average quality of 

employees in its pool and that has largely succeeded in preventing the clustering of 

employees at certain institutions, comparatively speaking, is that the intra-organizational 

variation is larger than it otherwise could have been. This may be something for policy 

makers at the elementary and middle school levels, where pupils are largely confined to 

classrooms taught by one primary teacher, in contrast to high school education where within-

school variation in teacher quality seems less problematic, given that students have more 

autonomy in crafting their course schedule.  

 

Difference in Variation 

 As an exploratory analysis, in this section I analyze sector-level differences on 

between-school variation in within-school variation of teacher quality. Whereas the previous 

subsection examined inter-sector differences in the grand mean within-school standard 

deviations in teacher quality, this section conducts an inter-sector comparison of within-
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sector, between-school differences in within school teacher quality variation. In concept, this 

is homologous to the analyses in the Difference in Variation subsection of the previous 

section in this chapter, with some methodological differences. First, instead of using the  

 
 
Table 5.6 – Inter-Sector Comparison of Intra-Sector, Between-School Differences in Within-School 
Teacher Quality Variation 
 

Bartlett’s Test for the Homogeneity of Sector-Level  
Grand Standard Deviation of Mean Standard Deviations 

 

Teacher Quality Vars. Sector SD of 
Mean SD χ2 p-value Outcome of Sig. Test 

Full-Time % 
Private 0.1139 

0.4577 0.499 No significant difference 
between sectors Public 0.1510 

Highly Credentialed % 
Private 0.1902 

3.2216 0.073 No significant difference 
between sectors Public 0.0901 

Years of Experience 
Private 4.5190 

1.9281 0.165 No significant difference 
between sectors Public 2.5390 

Novices % 
Private 0.1566 

0.0234 0.878 No significant difference 
between sectors Public 0.1470 

In-Field % 
Private 0.0960 

0.0510 0.821 No significant difference 
between sectors Public 0.1055 

Graduate Degree % 
Private 0.1754 

1.8073 0.179 No significant difference 
between sectors Public 0.1004 

Alma Mater Prestige 
Private 0.5311 

0.0001 0.993 No significant difference 
between sectors Public 0.5331 

Teacher Quality Index 
Private 0.3932 

0.0646 0.799 No significant difference 
between sectors Public 0.3538 

N = 49 (23 Private, 26 Public)     df = 22, 25        p < .05*   p < .01**   p < .001*** 
n.b. weighted data; 2-tailed tests 

 
coefficient of variation as was done previously, the analyses in this subsection employ the 

standard deviation to compare differences in variation. The reason for this is because these 
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analyses involve the within-school variance, not the school-level mean. To produce the 

coefficient of variation requires dividing the standard deviation for the mean. In the previous 

Difference in Variation section this made sense because it involved dividing the sector-level, 

grand mean of school-level average teacher quality by the sector-level, grand standard 

deviation of that mean (that is, the intra-sector, between-school variation). Here, though, the 

school-level mean is the mean standard deviation—that is, it is not an average teacher quality 

score, but rather, the average within-school standard deviation in that score. Likewise, the 

standard deviation of that standard deviation refers not to the between-school variation in 

mean teacher quality, but in the between-school variation in the within-school variation in 

teacher quality.  

Second, and because of that, instead of using likelihood-ratio and Pitman-Morgan 

tests, as the analyses in this subsection employ the standard deviation instead of the 

coefficient of variation, I use Bartlett’s test for the homogeneity of sector-level grand 

standard deviations of mean standard deviations (Snedecor and Cochran 1989). Results of 

these significance tests are listed in Table 5.6 above. None of the p-values for any of the 

eight measures of teacher quality are statistically significant. 

 
Conclusion 

 The second section of this chapter tested two things: the difference in the average 

within-school variation in teacher quality between the public and private education sectors in 

Shizuoka, and the differences in the distribution of that within-school variation across 

schools in each sectors. The former analysis answers the question of which sector, on 

average, has higher levels of within-school variation in teacher quality. Recalling that 

variation exists within sectors as well (meaning that many private schools and public schools 
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differ, in comparison to their intra-sector peers as well as their cross-sector counterparts), the 

results of Wald tests for the equality of sector-level grand mean within-school standard 

deviations revealed that Hypothesis 3 was supported for only one of the eight teacher quality 

measures it encompassed, finding that the public sector has a significantly larger mean 

within-school standard deviation for the following teacher quality measure: the percentage of 

teachers at a school who are highly credentialed. 

Three of the eight teacher quality measures were outright counter to expectations, 

finding that the private sector is significantly more variable regarding the percentage of full-

time teachers at a school, the percentage of teachers at a school whose primary teaching 

subjects are the same as their field of expertise, and the mean prestige scores of teachers’ 

alma mater. Regarding these three discrepancies, I offered one possible explanation for why 

the public sector may have smaller variance, noting the jinji idou committee’s proclamation 

of the informal rule to ‘put the right teacher in the right school’ (described in Chapter 2), 

which suggests that there could be lower levels of within-school variation in the public sector 

for particular teacher quality traits, given that the personnel committee is conscientious of 

these parameters and that they have a larger pool of teachers to allocate across schools, 

compared to schools in the private sector, which only have access to their own pool of 

applicants.  

 The second set of analyses were exploratory, investigating sector-level differences in 

within-sector, between-school variation in within-school variation in teacher quality, 

conducting Bartlett’s test for the homogeneity of standard deviations. In sum, these inter-

sector analyses of intra-sector, between-school differences in the grand standard deviation of 
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the mean standard deviation revealed no significant differences between the public and 

private sectors.  

 

Visualizations 

Introduction 

 The third section of this chapter graphically depicts the relationships explored in the 

first two sections. Although statistical significance tests are useful in hypothesis testing, 

particularly when testing for differences in means and variation, they should never be relied 

on alone, as it is possible for data sets that are dissimilar in reality appear similar when 

comparing summary statistics. This cautionary notice is best exemplified by Anscombe’s 

quartet (Anscombe 1973; Tufte 2001:14). Statistician Francis Anscombe (1973) fabricated 

four data sets, each with eleven points plotted on x- and y-axes, to demonstrate the necessity 

of visually depicting data. In Anscombe’s quartet, each of the four data sets have identical 

means, variances, correlations, and linear regression slope lines. However, when depicted 

graphically, it becomes clear, despite their identical qualities on paper, that the data sets are 

quite different. See Figure 5.1 for a visualization of Anscombe’s quartet.  

 The top-left scatter plot of Anscombe’s quartet depicts a normally distributed, linear 

relationship. The top-right scatter plot, in contrast, clearly has a curvilinear relationship. The 

bottom-left scatter plot adopts a linear relationship but would have a different slope with the 

removal of the one obvious influential outlier. The bottom-right scatter plot continues this 

trend, showing how one influential outlier has otherwise completely changed the slope to 

appear linear when it otherwise would not be.  
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Following that, I hereafter graph the statistics formally tested in the previous two 

sections to determine if, when depicted visually, the distribution of the data reaffirm the 

results of the statistical significance tests, contradict them, or unveil differences not 

previously identified.  

 

 
 
Figure 5.1 – Anscombe’s Quartet of Datasets with Identical Statistical Properties 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Notes: these graphs can be reproduced in base R (see R Core Team 2015) 
Sources: (Anscombe 1973; Tufte 2001:14) 
 
 
   

Between-School Differences 

 To start, I will recapitulate the significance test findings of the first section, in regards 

to inter-sector comparisons of intra-sector, between-school variation in mean teacher quality. 
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Results of Pitman-Morgan (PM) tests found that the private sector had significantly larger 

between-school, relative variation for seven out of the eight measures of teacher quality: full-

time percentage, highly credentialed percentage, years of experience, in-field percentage, 

graduate degree percentage, alma mater prestige, and TQI. The only variable not found to 

significantly differ by sector, according to the PM tests, was the percentage of novices. 

Likelihood-ratio (LR) tests largely reaffirmed these findings, with the exception of years of 

experience and in-field percentage, which were non-significant in the LR tests.  

 To examine these relationships graphically, I visualize between-school differences in 

two ways: mean plots and histogram box plots. Mean plots are depicted in Figure 5.2. In 

them, private schools and public schools in the sample are demarcated, with private schools 

on the left and public schools in the right. Each ring represents a school. A ring’s location on 

the y-axis depicts the school-level mean score for the teacher quality trait listed. The solid 

circle on either side of the graph represents the sector-level, grand mean of those school-level 

means. The solid line traversing the graph offers a visual comparison of the difference in 

grand means for each sector. The dotted envelope slopes demarcate one grand standard 

deviation above and below the grand mean. Therefore, narrowing slopes across the graph 

intimate a smaller variation in between-school, mean teacher quality.  

 First, I will address the five teacher quality measures that were found to be 

unambiguously significantly higher in the private sector. Regarding the percentage of full-

time teachers, it is clear from the mean plot that the public sector has a higher grand mean 

and slightly narrower envelope slopes, mostly due to the wider range on the y-axis between 

schools in the private sector. For the percentage of certified teachers, the mean plot reveals 

more dispersion among private schools as well, with noticeably wider envelope slopes  
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Figure 5.2 – Mean Plots of School-Level Teacher Quality Measures, By Sector (2011-2012) 
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compared to the public sector. Graduate degree percentage likewise has conspicuously 

narrower envelope slopes in the private sector, as do alma mater prestige and the TQI. 

Second, the visual depictions of the sole variable that was unanimously non-significant—the 

percentage of novices—seems to support that null finding, as it is difficult to discern any 

difference in the width of the envelope slopes for that variable. These are all in line with the 

LR and PM tests in Table 5.3.  

 The two variables where the LR and PM tests differed are more interesting cases. 

Examining the mean plot for years of teaching experience reveals a higher grand mean for 

the public sector, but differences in the grand standard deviation are unclear, as the general 

dispersion for both seem similar, as do the corresponding widths of their envelope slopes. 

Thus, visualizing this variable did not provide clear evidence in support of either the LR or 

PM test, but it is also important to reiterate that the LR and PM tests were conducted on 

coefficients of variation, not standard deviations. In contrast, examining the mean plot for the 

other variable receiving mixed support, the percentage of in-field teachers, appears to be 

more definitive, with a noticeably larger range in mean teacher quality among private 

schools, with one having a 100 percent score and two all the way down near the 75 percent 

mark. In contrast, the range of public schools is much smaller. As such, the envelope slopes 

appear slightly wider in the private sector. Taken together, the visual evidence here seems to 

reaffirm the PM test of a significant difference in sector-level variation.  

 As a complement to the mean plots, I also display histogram box plots. These graphs, 

portrayed in Figure 5.3, are useful in that they combine a histogram, which shows the basic 

frequency distribution of schools by mean teacher quality level, with a box plot, which 

displays the dispersion of those schools in each sector. These graphs are occasionally able to  
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Figure 5.3 – Histogram Box Plots of School-Level Teacher Quality Measures, By Sector (2011-2012) 
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Notes: see Chapter 4 for variable operationalization 
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illuminate relationships not easily seen by the significance tests or the mean plots. For 

instance, the histogram box plots for the percentage of beginning teachers, which was not 

found to significantly differ by sector, shows a highly right-skewed distribution, compared to 

private sector. Following that, the most obvious difference is the broader range of schools in 

the private sector, compared to the public sector, for several variables, particularly the 

percentage of full-time teachers, the percentage of in-field teachers, the prestige rating of 

teachers’ alma mater (which is also much more left-skewed in the public sector than it is in 

the private sector), and the TQI.  

 

Within-School Differences 

 In regards to the analyses in the second section of this chapter that tested the inter-

sector differences in intra-sector, mean within-school teacher quality variation, here I briefly 

summarize those results. Wald tests for the equality of sector-level, grand mean within-

school standard deviations revealed that the significant differences for the following four 

teacher quality traits: full-time percentage, in-field percentage, and alma mater prestige were 

all found to be significantly more variable in the private sector, whereas the public sector had 

significantly higher variation in the percentage of highly credentialed teachers (see Table 

5.5). Following that, Bartlett’s test for the homogeneity of sector-level grand standard 

deviation of mean standard deviations revealed no significant differences in the inter-sector 

comparison of intra-sector, between-school differences in within-school teacher quality 

variation (see Table 5.6) 

 To scrutinize these relationships graphically, I visualize within-school differences in 

two ways: beam plots and dropline plots. Beam plots, as depicted in Figure 5.4, are  
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Figure 5.4 – Beam Plots of Sector-Level, Grand Mean Within-School Standard Deviation 
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Notes: see Chapter 4 for variable operationalization 
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horizontal dotplots using beams. Each dot represents an individual school, slightly rounded 

by bin and stacked vertically along the horizontal x-axis according to its within-school 

variation in teacher quality, from the minimum on the left to the maximum on the right. Each 

beam represents a group—in this case, education sector—and rests on a fulcrum, which sits 

at the sector-level, grand mean within-school standard deviation. For example, examining the 

sector-level differences in the full-time percentage of teachers reveals a tall vertical stack in 

the public sector at a within-school standard deviation of 0 (i.e. there were no beginning 

teachers in any of those schools). In contrast, the private sector only has one school with a 

value of 0. Instead, it has large stacks beyond 0.4 and 0.5, indicating the private sector, on 

average, has more within-school variation. Indeed, this visual analysis undergirds the Wald 

tests of Table 5.5, which found that the private sector is significantly more variable in this 

regard. In contrast, those roles are reversed for the percentage of highly credentialed teachers, 

with the private sector having a stack of schools with no internal variation whereas schools in 

the public sector cluster towards the right.  

Although most of the beam plots reaffirm the Wald test results of Table 5.5, it is 

worth looking at the data from a different angle using dropline plots. Dropline plots are 

created by first generating a rank variable based on the intra-sector ordered magnitude of a 

school’s within-school standard deviation in teacher quality. This is done to make it visually 

easier to compare the range of within-school standard deviations per sector. After the schools 

are sorted by rank, they are plotted with droplines, which visually assist interpretation by 

emphasizing differences in the magnitude of within-school variation, compared to other 

schools. For example, if there were no between-school variation in within-school variation, 

the dropline plots would all be of the same length—essentially marking a horizontal straight  
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Figure 5.5 – Dropline Plots of Sector-Level, Grand Mean Within-School Standard Deviation 
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Notes: see Chapter 4 for variable operationalization 
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line. This is not the case, as most of the teacher quality measures depicted in the dropline 

plots of Figure 5.5 have steadily increasing trends. Interestingly, although the Bartlett’s Test 

for the homogeneity of sector-level grand standard deviation of mean standard deviations in 

Table 5.6 found no significant difference in the inter-sector comparison of intra-sector, 

between-school differences in within-school teacher quality variation, several of the dropline 

plots reveal noticeably different distribution patterns across sectors. For example, regarding 

the percentage of highly certified teachers, there seems to be a smaller between-school 

variation in the public sector. Similarly, there appears to be smaller between-school variation 

in the private sector apropos of the percentage of novices per school. Although none of these 

variables were found to be statistically significantly different in regards to this measure, via 

the formal significance test, the lesson learned from Anscombe’s quartet is that significance 

tests should not be the be-all and end-all of the discussion.  

 

Conclusion 

 In this third and final section of this chapter, I visually depicted the data used in the 

previous sections. This section emphasized the importance of graphing data as a complement 

to formal significance tests, citing Anscombe’s quartet as a cautionary example of why 

relying on aggregated statistics alone is not always a sound idea. Following that, I graphed 

data to check the robustness of both the between-school differences analyses conducted in 

the first section of this chapter as well as the within-school differences analyses conducted in 

the second section of this chapter.  

 The between-school analyses in the first section employed likelihood-ratio (LR) and 

Pitman-Morgan (PM) tests to examine cross-sector differences in within-sector, between-
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school variation in mean teacher quality. The results of the two tests were largely in accord, 

finding the private sector to be significantly more variable for most of the teacher quality 

variables. However, there were two instances where they were in discord. Examining mean 

plots seemed to lend support towards the PM test results for one of the variables (the 

percentage of in-field teachers), while essentially reaffirming the test results of the other 

variables. Furthermore, histogram box plots revealed some interesting relationships not 

otherwise clear from the LR and PM tests—mainly, how some variables, such as the 

percentage of novices, which were not found to differ by sector, showed skewed distributions 

and small ranges.  

 The within-school differences in the second section utilized Wald tests for the 

equality of within-sector, grand mean within-school standard deviations, finding the private 

sector to be significantly more variable on three teacher quality measures (full-time 

percentage, in-field percentage, and alma mater prestige) and the public sector to be so on 

one teacher quality measure (he percentage of highly credentialed teachers). Beam plots 

complemented these findings, shedding light on the within-sector distributions of each 

variable while reaffirming the Wald tests of Table 5.5. Finally, although Bartlett’s tests for 

the homogeneity of sector-level grand standard deviation of mean standard deviations 

revealed no significant differences in the inter-sector comparison of intra-sector, between-

school differences in within-school teacher quality variation, dropline plots ranking the 

schools in each sector by their within-school standard deviation identified a few variables 

with distributions that potentially undermine those null findings, such as the percentage of 

highly certified teachers or the percentage of novices per school, whose between-school 

distributions seems to differ by sector. 
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CHAPTER 6 – SCHOOL PERFORMANCE ANALYSES 

Introduction 

 When it comes to student performance, there is consensus in the sociology of 

education literature that teacher quality does matter (Darling-Hammond 1997, 1999, 2000; 

Ferguson 1991; Jordan et al. 1997; Prince 2002; Rice 2003; Rivkin et al. 2005; Rowan et al. 

2002; Sanders and Rivers 1996; Seebruck 2015; Wright et al. 1997), but there is no 

consensus on which particular teacher quality traits matter (Buddin and Zamarro 2009; Harris 

and Sass 2011; Rice 2003; Rivkin et al. 2005). Rice (2003:1) summarizes this paradox:  

“Despite general agreement about the importance of high-quality teachers, researchers, 

practitioners, policy makers, and the public have been unable to reach a consensus about 

what specific qualities and characteristics make a good teacher.” Rice reiterates that the 

literature is unambiguous in the conclusion that are a key predictor of student performance 

but also laments our lack of understanding of what, precisely, is teacher quality. The 

importance of and interest in teacher policy is motivated by the fact that compensating 

teachers is the “single largest category of educational spending,” and, as Rice asserts, “a clear 

sense of which teacher attributes really lead to improved educational outcomes should guide 

these important investment decisions” (2003:2).  

And that is one major reason why this knowledge deficiency is problematic—because 

which teacher traits encompass ‘teacher quality’ is “information that could be valuable in 

guiding policies regarding whom to hire, whom to reward, and how best to distribute teachers 

across schools and classrooms” (Rice 2003:1–2). The analyses in the previous chapter 

showed that there are significant differences in the distribution of teachers across the public 

and private sector in Shizuoka prefecture, both across schools and within schools. The major 
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organizational difference between the public and private school education labor markets in 

Shizuoka is that the public sector’s labor market is centrally controlled, with a systematic 

teacher rotation system, whereas the private sector’s labor market is locally controlled, with 

teachers having autonomy over where they work. Pitman-Morgan tests in the previous 

chapter found the private sector to have significantly more variation between other private 

schools in terms of average teacher quality for seven of eight teacher quality measures, 

compared to the inter-sector, between-school variation in the public sector. Complementary 

likelihood-ratio tests corroborated five of these seven positive findings for between-school 

variation. Furthermore, Wald tests for the equality of sector-level grand mean within-school 

standard deviations found that the private and public sectors significantly differed on four of 

the eight teacher quality measures. But it is not clear which of these teacher quality measures 

actually matter, as the literature is ambiguous on the causal relationship between these 

variables and student performance (see Chapter 3). 

Because the literature is unclear on the individual impacts that many teacher quality 

measures have on student achievement, to aid policy makers in appropriating resources more 

efficiently, more research is needed to examine the magnitude of the effects of teacher 

quality measures on student achievement. Thus, in this chapter, in line with Buddin and 

Zamarro’s (2009) call for more research to focus on identifying which teacher attributes 

influence student achievement, I seek to answer the question of which teacher quality 

measures matter. To do so, I employ ordinary least squares (OLS) regression over two 

models—one for each dependent variable, which consist of two related measures of school 

performance. Each of these main models is comprised of eight sub-models—one for each 

teacher quality measure delineated in Chapter 4 and analyzed in Chapter 5. Each of those 
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teacher quality traits serves as an independent variable in discrete sub-models, along with 

nine additional control variables, operationalized hereafter. 

 

Operationalization of Variables 

 The primary research goal of this chapter is to identify which of the eight teacher 

quality variables discussed in previous chapters significantly affects student performance. 

However, as I do not have individual-level data linking specific teachers to specific students, 

as with previous chapters, the analyses are conducted at the school level. Thus, the dependent 

variables—entrance examination data of graduating students into universities—is more 

accurately referred to as a measure of school performance. The first of these dependent 

variables measures how many graduating students in a school passed entrance examinations 

into any four-year university. The second of these dependent variables measures how many 

graduating in a school passed entrance examinations into an elite four-year university. Each 

of these dependent variables are regressed on eleven predictor variables, two independent 

variables related to teacher quality (school-level mean teacher quality and within-school 

variation in teacher quality), and nine control variables based on qualitative evidence of 

variables that could affect student or school performance. All of these variables are measured 

at the school-level. Data are either original, collected by me, or come from secondary 

sources. I hereafter provide their detailed operationalizations.  

 

 Dependent Variables: The outcome of the regression models is school performance. 

This is measured as the number of graduating students in a school who passed the entrance 

examination of a given four-year university, as explained below. This is a variation on 
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shingakuritsu (university acceptance rates), a popular measure used by Japanese sociologists 

to evaluate schools and life outcomes (Nakanishi, Nakamura, and Ouchi 1997). These data 

are published in Japanese every June by the Mainichi Shimbun, one of Japan’s major 

newspapers, in a special edition publication titled  ‘A Complete Record of University 

Entrance Examinations: High School Capability’ (Sunday Mainichi Tokubetsu Zoukan 2010, 

2011, 2012, 2013, 2014).5 As the title suggests, this publication—and many like it—are used 

by students and parents to determine school performance, so as to determine where they 

should try to attend high school so as to maximize their chances at matriculating into an elite 

university—something seen as crucial to one’s future socioeconomic success in Japan. Many 

scholars of Japanese society note the unusually high social value placed on college prestige 

in Japan (Abe 1997; Daily 1994; Higuchi 1994; Ishida, Spilerman, and Su 1997; Ono 2004, 

2007; Sakamoto and Powers 1995; Wiersema and Bird 1993). It has been shown that 

graduates from higher-ranking universities see higher earnings (Ono 2004, 2007) and are 

more likely to be selected for employment (Daily 1994; Sakamoto and Powers 1995), to be 

hired by prestigious companies (Abe 1997; Higuchi 1994), and to be promoted to managerial 

positions (Ishida et al. 1997). Although educational prestige has been found to have little 

effect on career paths of corporate executives in the U.S., it has notable effects on Japanese 

executives’ career paths (Wiersema and Bird 1993). However, as Kawaguchi and Ma (2008) 

note, it is not clear if the strong correlation between graduating from a selective university 

and labor market success are due to a better education, a better alumni network, the 

reputation of the school, or latent traits such as socioeconomic background or students’ 

innate ability.  

                                                             
5 See Yonezawa, Nakatsui, and Kobayashi (2002) for information on other common university ranking outlets 
in Japan. 
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In Japan, university admission requires students to pass school-specific examinations 

(Ono 2007). Thus, unlike the U.S., in which universities largely accept one of several 

standardized tests administered by third-party agencies, such as the ACT or SAT, in Japan 

universities, particularly prestigious ones, issue their own examinations to aspiring 

applicants—although there is a single, nation-wide entrance exam into national universities 

(Yonezawa, Nakatsui, and Kobayashi 2002), but there are only eighty-six such universities in 

Japan compared to more than six-hundred others (MEXT 2012). This means that students, so 

as not to put all of their eggs in one basket, must study for and take multiple entrance 

examinations. Furthermore, unlike U.S. college application processes, which consider a slew 

of factors on top of standardized test scores, such as grade-point average and extra-curricular 

activities, “college admission in Japan is determined almost entirely by performance in 

entrance examinations” (Ono 2007:272). Although there has been a recent trend towards 

alternative admission paths, such as recommendations (suisen nyuugaku), these routes 

constitute only about three to eight percent of admissions into some elite universities (Ono 

2007). Thus, the incentives of partaking in ‘examination hell’ or becoming a rou’nin are 

explained entirely by the fact that Japanese society heavily “rewards individuals as a function 

of college quality” (Ono 2007:271).  

I use the Mainichi Shimbun’s annual books on college entrance examination results to 

evaluate high school performance in Shizuoka. These books have previously been used by 

Japanese researchers for similar purposes, such as to examine the stratification of Japanese 

high schools by achievement levels (Nakanishi et al. 1997). The annual special edition 

Sunday Mainichi (2010, 2011, 2012, 2013, 2014) books provide nation-wide data on 
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approximately 480 universities and 4900 universities every year. 6 For each of those high 

schools in Japan, the book lists the number of graduating students as well as the number of 

successful university entrance examination attempts each school had for each university. 

That is, it is possible to know exactly how many attempts from students at a specific high 

school passed the entrance examination for a specific university. Do note, though, that 

because aspiring college matriculates can, and do, take entrance examinations from multiple 

universities (just as U.S. high school students apply to more than one college, as a safety net), 

it is not possible to discern which universities students ultimately matriculated into. For 

example, an ambitious high school student could take, and pass, the entrance examinations 

for five universities, and each of those five successes would be recorded in the Sunday 

Mainichi special edition. To address this, my dependent variables are operationalized as 

ratios: the total number of successful examination attempts from a specific high school, 

divided by the total number of graduating students from that specific high school.  

From those data, I constructed two dependent variables: all exams and elite exams. 

The first of those is a simple ratio of the sum of the number of passed examinations into any 

four-year university that is listed in the Sunday Mainichi special edition book, divided by the 

total number of graduating students, per school. The second one—the ratio of the sum of the 

number of passed examinations into any elite four-year university, divided by the total 

number of graduating students, per school—is more complex, requiring the demarcation of 

elite and non-elite universities. In their study of social stratification and social mobility in 

Japan, Nakanishi et al. (1997:65) operationalized their measure of high school performance 

using the Sunday Mainichi data by coding schools into three performance categories: 1. 

                                                             
6 Over the five-year span of 2010 to 2014, the number of universities accounted for by the Sunday Mainichi 
books ranged from 475 to 487 and the number of high schools ranged from to 4,780 to 4,999.  
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having five or more successful applicants to Tokyo Kougyou University, Hitotsubashi 

University, or to any of the seven former imperial universities (collectively called Kyuu-

Teikoku, but individually are now known as Hokkaido University, Kyushu University, 

Nagoya University, Osaka University, Tohoku University, and the University of Tokyo); 2.  

having successful applicants at any other four-year university listed in the Sunday Mainichi 

special edition book, not including those universities listed in the previous category; and 3. 

any high schools that were not listed at all in the Sunday Mainichi special edition book.  

My operationalization builds on this foundation but, with the prominence of private 

universities in Japan (Yonezawa et al. 2002) as well as other elite public institutions, I adjust 

the coding scheme to include elite private universities and other elite public universities too, 

as Nakanishi et al. (1997) limit their definition of an elite university to a handful of public 

institutions. There are twelve prestigious private universities, often considered in groups: 

Sou-Kei-Jouchi, MARCH, and Kan-Kan-Dou-Ritsu. Sou-Kei-Jouchi refers to Waseda 

University, Keio University, and Sophia (Jouchi) University. MARCH refers to Meiji 

University, Aoyama Gakuin University, Rikkyo University, Chuo University, and Hosei 

University. Kan-Kan-Dou-Ritsu refers to Kansai University, Kansai Gakuin University, 

Doshisha University, and Ritsumeikan University. Furthermore, in addition to the seven 

former imperial universities listed above, there are an additional eighty-six national 

universities (kokuritsu daigaku) and sixteen more government ministry universities 

(shouchou daigaku) that have high selectivity rates and are generally seen as prestigious 

universities in Japan. Following that, for the second operationalization of the school 

performance outcome, I calculate the ratio of the number of successful applications to any of 

the elite universities mentioned above (Kyuu-Teikoku, Tokyo Kougyou, Hitosubashi, Sou-
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Kei-Jouchi, MARCH, Kan-Kan-Dou-Ritsu, Kokuritsu, and Shouchou) per high school, 

divided by the total number of graduates from that school.  

Thus, with the aid of native-speaking research assistants, both operationalizations of 

these school performance measures were calculated for all 145 high schools in Shizuoka 

prefecture, a labor-intensive process which required manually tallying up every successful 

entrance examination for each of those 145 high schools for every one of the hundreds of 

universities listed in the Sunday Mainichi books. This was done for several years, for the 

sake of completeness, but the data used in these analyses are restricted to the year after a 

school was surveyed, so as to mitigate concerns of endogeneity (that is, if a school was 

surveyed in 2011, its 2012 performance data is used as the dependent variable of the 

analysis). Summary statistics for these two variables are found in Table 6.1 below. 

 

Predictor Variables: There are eleven independent variables included in each of the 

regression analyses, hereafter described as two predictor variables and nine control variables. 

The two predictor variables—mean teacher quality and within-school standard deviation in 

that teacher quality—have previously been described and summarized (see Chapter 4). In 

short, each of the eight teacher quality variables has its own sub-model for each of the two 

aforementioned outcomes. The first one, mean teacher quality, is the school-level average 

score for that particular teacher quality measure (summary statistics for these variables are 

found in Table 5.1). The second one, teacher quality standard deviation, captures the amount 

of dispersion regarding that particular teacher quality measure, within each school (summary 

statistics for these variables are found in Table 5.4). The first measure is based on the slew of 

studies that argue that teacher quality affects student performance (Darling-Hammond 1997, 
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1999, 2000; Ferguson 1991; Jordan et al. 1997; Prince 2002; Rice 2003; Rivkin et al. 2005; 

Rowan et al. 2002; Sanders and Rivers 1996; Seebruck 2015; Wright et al. 1997). The second 

measure is based on studies that argue that there is significant variation in teacher quality 

within schools and this has effects on student performance (Borman and Kimball 2005; 

Buddin and Zamarro 2009; Rivkin et al. 2005; Rowan et al. 2002).  

 

 Control Variables: There are nine additional independent variables that serve as 

control variables, identified in my qualitative research of the education system in Shizuoka 

prefecture as potentially affecting school performance or prestige: sector (public), enrollment 

(no. of students), the percentage of the studentry who are male (male student %), size of the 

faculty (no. of teachers), the percentage of the faculty who are male (male teacher %), 

average class size (avg. class size), region (east region), distance from a major train station 

(km to station), and the population of the town the school is located in (town population). The 

detailed operationalizations for each variable are as follows. Public is a dichotomous variable 

where 1 equals a high school in the public sector and 0 equals a high school in the private 

sector. No. of students is an integer variable counting the total number of students enrolled at 

a school at the time of the survey. Data for this variable come from QA in the Level 2 

Questionnaire (see Appendix A). Male student % is a continuous variable marking the 

percentage of students at a school who are male. Data for this variable come from QB in the 

Level 2 Questionnaire. No. of teachers is an integer variable counting the total number of 

teachers employed at a school at the time of the survey—including full-time teachers, full-

time lecturers, part-time teachers, those on temporary or emergency licenses, and the like. 

Data for this variable come from QC in the Level 2 Questionnaire. Male teacher % is a 
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continuous variable marking the percentage of teachers at a school who are male. Data for 

this variable come from QD in the Level 2 Questionnaire. Avg. class size is a continuous 

variable marking the average number of students per class at a school. Data for this variable 

come from QF in the Level 2 Questionnaire. East region is a dichotomous variable where 1 

equals a school is located in the eastern region of the prefecture and 0 equals a school that is 

located in the central or western regions of the prefecture (see Figure 2.4 for regional 

boundaries in Shizuoka prefecture). Km to station is a continuous variable marking the 

distance, in kilometers, that a school is from a shinkansen (bullet train) station on the 

Toukaidou Shinkansen—Japan’s busiest bullet train line, which runs through Shizuoka 

prefecture. There are six shinkansen stations in Shizuoka prefecture: Atami, Mishima, Shin-

Fuji, Shizuoka (the eponymous prefectural capital city), Kakegawa, and Hamamatsu. This is 

a measure to distinguish between rural and urban schools, which is generally preferable than 

using city population size, as over the past few decades Japanese prefectural governments 

have engaged in an annexation craze, merging towns together to create geographically large 

municipalities. Town population, therefore, is more a measure of municipal resources rather 

than rurality, and is an integer variable counting the number of residents in the town a school 

is located in. Population data come from the Shizuoka prefectural government (Shizuoka 

2015b). 

 

Analyses 

 To answer the question of which teacher quality measures matter, in terms of their 

effects on school performance, and, thus, to test Hypothesis 4 and Hypothesis 5, I run 

ordinary least squares regression on the analytic sample of 49 high schools in Shizuoka  
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Table 6.1 – Summary Statistics of Variables used in OLS Regression Analyses 
 

Variable Level Coding Overall Private Public 

all exams* ratio 0.02 min, 0.72 med, 3.09 max 1.12 
(0.95) 

0.70 
(0.83) 

1.38 
(0.90) 

elite exams* ratio 0.00 min, 0.08 med, 1.44 max 0.27 
(0.40) 

0.15 
(0.25) 

0.34 
(0.43) 

public binary 1 = public sector school 0.61 
(0.49) -- -- 

no. of students integer 80 min, 730 med, 1500 max 748.52 
(299.14) 

805.49 
(379.07) 

712.78 
(242.68) 

male student % continuous 0.00 min, 51.3 med, 100.0 max 50.00 
(16.31) 

52.75 
(26.07) 

48.27 
(8.04) 

no. of teachers integer 13 min, 63 med, 110 max 61.64 
(19.28) 

70.29 
(25.70) 

56.21 
(12.69) 

male teacher % continuous 21.0 min, 67.6 med, 88.0 max 65.58 
(11.74) 

65.18 
(13.97) 

65.84 
(10.32) 

avg. class size continuous 20.0 min, 35.9 med, 41.0 max 35.75 
(5.13) 

31.87 
(4.22) 

38.19 
(3.94) 

east region binary 1 = school is located in the east 0.32 
(0.47) 

0.28 
(0.50) 

0.35 
(0.45) 

km to station continuous 0.5 min, 6.7 med, 42.9 max 8.77 
(8.77) 

4.84 
(3.95) 

11.23 
(9.34) 

town population integer 34k min, 140k med, 250k max 146k 
(76k) 

185k 
(73k) 

122k 
(67k) 

N = 49 (23 Private, 26 Public)                                                                                     n.b. weighted data 
* = dependent variable  

 
 
prefecture, as described in Chapter 4. The primary predictor variables are 1. the school-level 

mean scores on the eight teacher quality described in Chapter 4, and 2. the within-school 

standard deviation of those scores. The effects these eight sets of predictor variables have on 

the outcome, school performance, are tested over eight discrete sub-models, for each of the 

two operationalizations of school performance: all exams, which is the ratio of successful 

college applicants to any four-year university, divided by the total number of graduating 

students, per school; and elite exams, which is the ratio of successful college applicants to a 
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prestigious university, divided by the total number of graduating students, per school. Each 

of these models also has nine control variables. The summary statistics for these two 

dependent variables and the nine control variables are listed in Table 6.1. The summary 

statistics for the eight sets of predictor variables can be found in Table 5.1 and Table 5.4. 

Although the analyses in this chapter are about the relationship between teacher 

quality and student performance, rather than a comparison between the public and private 

sectors, it is still interesting to note some of the more conspicuous sector differences. For 

example, the public sector’s scores on the two measures of school performance essentially 

double those of the private sector. Public sector schools have nearly one-hundred fewer 

students per school, on average, fewer male students, fewer teachers, larger class sizes, and 

are noticeably more rural. It will be interesting to see how the effects of teacher quality on 

student performance differ for public and private schools.  

 

All Exams Model: The first main model regresses all exams—that is, the measure of 

school performance that is based on students’ success on entrance examinations into any 

four-year university—on the eleven independent variables. Results for each sub-model are 

listed in Table 6.2. The eight sub-models have an R2 ranging from 0.444 to 0.599. Of the 

eight mean teacher quality measures, three of the coefficients are statistically significant and 

positive: years of experience (p-value = .001), college rank (i.e. the prestige of teachers’ alma 

mater, p-value = .001), and the Teacher Quality Index (p-value = .009). These results support 

Hypothesis 5 for these three teacher quality measures. It is interesting that only one of the six 

constituents (full-time, credentialed, the inverse of novice, in-field, graduate degree, and 

college rank) that compose the TQI is statistically significant on its own (college rank),  
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Table 6.2 – OLS Regression Analyses of School Performance on Teacher Quality and Controls (M1) 
 

DV =  
all exams Teacher Quality Measures 

Models → 
 

full-
time 

creden-
tialed 

years of 
exp. novice in-field 

grad. 
degree 

college 
rank TQI 

IVs ↓ 
β coefficient  

(standard error) 

TQ mean 
1.74 
(1.34) 

0.68 
(3.15) 

0.09*** 
(0.02) 

0.64 
(2.59) 

-6.63 
(4.28) 

4.08 
(2.69) 

0.68*** 
(0.20) 

0.69** 
(0.25) 

TQ SD 
1.04 
(1.45) 

0.74 
(2.91) 

-0.01 
(0.04) 

-2.04 
(1.70) 

-4.00 
(2.40) 

-1.01 
(1.64) 

-0.14 
(0.27) 

-0.17 
(0.34) 

public 
0.86* 
(0.40) 

0.84^ 
(0.44) 

0.34 
(0.46) 

0.67 
(0.43) 

0.84^ 
(0.44) 

0.90* 
(0.38) 

0.08 
(0.37) 

0.35 
(0.43) 

no. of students 
0.00 
(0.00) 

0.00 
(0.00) 

0.00 
(0.00) 

0.00 
(0.00) 

0.00 
(0.00) 

0.00 
(0.00) 

0.00 
(0.00) 

0.00 
(0.00) 

male student % 
0.01 
(0.01) 

0.02^ 
(0.01) 

0.02^ 
(0.01) 

0.01 
(0.01) 

0.01 
(0.01) 

0.01^ 
(0.01) 

0.01 
(0.01) 

0.01* 
(0.01) 

no. of teachers 
0.01 
(0.01) 

0.00 
(0.01) 

0.00 
(0.01) 

0.01 
(0.01) 

0.00 
(0.01) 

0.00 
(0.01) 

-0.01 
(0.01) 

0.01 
(0.01) 

male teacher % 
0.00 
(0.01) 

0.00 
(0.02) 

0.01 
(0.01) 

0.01 
(0.01) 

0.01 
(0.01) 

0.00 
(0.01) 

0.01 
(0.01) 

0.00 
(0.01) 

avg. class size 
0.02 
(0.03) 

0.02 
(0.03) 

0.03 
(0.03) 

0.04 
(0.03) 

0.04 
(0.03) 

0.01 
(0.03) 

0.00 
(0.03) 

0.03 
(0.03) 

east region 
0.10 
(0.26) 

0.08 
(0.23) 

0.33 
(0.23) 

0.24 
(0.24) 

-0.02 
(0.23) 

0.00 
(0.22) 

0.11 
(0.19) 

0.22 
(0.24) 

km to station 
-0.01 
(0.02) 

-0.02 
(0.02) 

0.00 
(0.02) 

-0.01 
(0.02) 

-0.01 
(0.02) 

-0.02 
(0.02) 

0.00 
(0.01) 

-0.01 
(0.01) 

city population 
0.00 
(0.00) 

0.00^ 
(0.00) 

0.00 
(0.00) 

0.00 
(0.00) 

0.00* 
(0.00) 

0.00^ 
(0.00) 

0.00 
(0.00) 

0.00 
(0.00) 

_constant 
-4.05 
(1.57) 

-1.86 
(1.34) 

-3.69 
(1.14) 

-2.12 
(1.14) 

4.37 
(5.00) 

-1.31 
(1.31) 

-5.87 
(1.80) 

-4.11 
(1.22) 

R2 0.444 0.446 0.533 0.478 0.454 0.478 0.599 0.517 
N = 49 (23 Private, 26 Public)                                                p < .10^   p < .05*   p < .01**   p < .001*** 

n.b. weighted data; 2-tailed tests 
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perhaps suggesting that a quality teacher is the sum of his or her parts, and that policy makers 

should be viewing teacher quality as the combination of traits rather than their independent 

effects, just as workers in other labor markets have been shown to be (Savage and Seebruck 

2015). 

Intriguingly, none of the coefficients for within-school variance in teacher quality are 

statistically significant. This is counter to the expectations of Hypothesis 5, which, in line 

with the literature, expected within-school variation in teacher quality to be negatively 

associated with school performance. One explanation for this null finding is that within-

school variation is likely more of an issue for elementary and middle school teachers, where 

single-teacher classrooms and curriculums are common, in contrast to the high school level, 

where students have more autonomy to choose their courses. 

Among the control variables, being in the public sector has a significant and positive 

effect for several teacher quality measures: full-time status and graduate degree are 

significant at the .05 level, and credentialization and in-field status are significant at the .10 

level. The percentage of male students and city population also have occasional positive and 

significant coefficients, but the magnitude of the coefficients are so small that any real-world 

effects are likely trivial.  

 

Elite Exams Model: The second main model regresses elite exams—that is, the 

measure of school performance that is based on students’ success on entrance examinations 

into an elite four-year university—on the eleven independent variables. Results for each sub-

model are listed in Table 6.3. The eight sub-models have an R2 ranging from 0.530 to 0.642. 

Of the eight mean teacher quality measures, five are statistically significant and in the  
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Table 6.3 – OLS Regression Analyses of School Performance on Teacher Quality and Controls (M2) 
 

DV =  
elite exams Teacher Quality Measures 

Models → 
 

full-
time 

creden-
tialed 

years of 
exp. novice in-field 

grad. 
degree 

college 
rank TQI 

IVs ↓ 
β coefficient  

(standard error) 

TQ mean 
1.16^ 
(0.61) 

-1.64 
(1.19) 

0.03** 
(0.01) 

-0.02 
(0.66) 

-4.53** 
(1.62) 

1.78^ 
(1.03) 

0.30*** 
(0.08) 

0.26** 
(0.09) 

TQ SD 
0.74 
(0.58) 

1.81 
(1.20) 

0.01 
(0.02) 

-0.50 
(0.51) 

-2.29* 
(1.00) 

-0.47 
(0.80) 

0.08 
(0.09) 

-0.01 
(0.13) 

public 
0.51** 
(0.18) 

0.46* 
(0.19) 

0.39^ 
(0.21) 

0.45* 
(0.19) 

0.53* 
(0.20) 

0.54** 
(0.18) 

0.26 
(0.17) 

0.35^ 
(0.19) 

no. of students 
0.00 
(0.00) 

0.00 
(0.00) 

0.00 
(0.00) 

0.00 
(0.00) 

0.00 
(0.00) 

0.00 
(0.00) 

0.00 
(0.00) 

0.00 
(0.00) 

male student % 
0.01* 
(0.00) 

0.01 
(0.00) 

0.01* 
(0.00) 

0.01^ 
(0.00) 

0.00 
(0.00) 

0.01^ 
(0.00) 

0.01* 
(0.00) 

0.01* 
(0.00) 

no. of teachers 
0.01 
(0.01) 

0.00 
(0.00) 

0.00 
(0.00) 

0.00 
(0.00) 

0.00 
(0.00) 

0.00 
(0.00) 

0.00 
(0.00) 

0.00 
(0.00) 

male teacher % 
0.00 
(0.00) 

0.00 
(0.01) 

0.00 
(0.00) 

0.00 
(0.00) 

0.00 
(0.00) 

0.00 
(0.01) 

0.00 
(0.00) 

0.00 
(0.00) 

avg. class size 
-0.02 
(0.01) 

-0.02 
(0.01) 

-0.01 
(0.00) 

-0.01 
(0.01) 

-0.01 
(0.01) 

-0.02 
(0.01) 

-0.03* 
(0.01) 

-0.01 
(0.01) 

east region 
0.15 
(0.12) 

0.17 
(0.10) 

0.22^ 
(0.11) 

0.18 
(0.11) 

0.08 
(0.10) 

0.10 
(0.10) 

0.16^ 
(0.09) 

0.18^ 
(0.11) 

km to station 
-0.01 
(0.01) 

-0.01* 
(0.01) 

0.00 
(0.01) 

-0.01 
(0.01) 

-0.01 
(0.01) 

-0.01 
(0.01) 

-0.01 
(0.01) 

-0.01 
(0.01) 

city population 
0.00*** 
(0.00) 

0.00*** 
(0.00) 

0.00*** 
(0.00) 

0.00*** 
(0.00) 

0.00*** 
(0.00) 

0.00*** 
(0.00) 

0.00** 
(0.00) 

0.00*** 
(0.00) 

_constant 
-1.76 
(0.62) 

-0.30 
(0.47) 

-1.15 
(0.38) 

-0.59 
(0.43) 

3.99 
(1.80) 

-0.19 
(0.44) 

-2.43 
(0.69) 

-1.26 
(0.41) 

R2 0.541 0.533 0.581 0.530 0.559 0.554 0.642 0.568 
N = 49 (23 Private, 26 Public)                                                p < .10^   p < .05*   p < .01**   p < .001*** 

n.b. weighted data; 2-tailed tests 
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predicted direction: full-time status (p-value = .063), years of experience (p-value = .002), 

having a graduate degree (p-value = .093), college rank (p-value = .001), and the Teacher 

Quality Index (p-value = .006). These results support Hypothesis 4 for these variables. 

Although Hypothesis 4 is directional, and thus, one-tailed t-tests are justified, the p-values 

reported above are from two-tailed tests. Overall, the results of this more conservatively 

operationalized measure of school performance show that the more of the teacher quality 

traits tested here have an impact on school performance than when the bar was lower in the 

previous model. 

Following that, one teacher quality measure, in-field teaching, had a statistically 

significant coefficient in the opposite direction, showing a negative relationship with the 

outcome. Such counterintuitive findings are fairly common in the sociology of education 

literature regarding the effects of various teacher quality traits on student achievement, as 

reported in Hanushek’s (1997) meta-analysis of extant research.  

Interestingly, this teacher quality measure is the only one whose corresponding 

within-school variation measure had a significant relationship with the outcome across any of 

the sixteen total models, showing that an increase in within-school variation of instructors 

teaching primarily in their field of expertise has a negative impact on the number of 

successful applications to elite universities among a school’s graduating pupils. Thus, with 

this measure as an exception, the other seven of the eight sub-models were not in line with 

Hypothesis 5, finding no significant relationship between within-school variation in teacher 

quality and school performance. This intimates that, at least at the high school level, students 

are likely able to pair up with the teachers they need in order to succeed. 
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Among the control variables, as with the previous model, being in the public sector 

has a significant and positive effect for nearly all of the teacher quality measures, with the 

exception of college rank. This is an intriguing finding it suggests that, controlling for other 

variables, including teacher quality and teacher quality variation, the public sector still 

performs better overall than the private sector. One possible reason for this is that the public 

school dummy variable captures some sector-level differences not otherwise captured in the 

model, such as the smaller between-school variance in teacher quality. This could be 

something that future research examines further. 

As for the remaining control variables, the percentage of male students and city 

population also have occasional positive and significant coefficients, but, as before, the 

magnitude of the coefficients are so small that any real-world effects are likely irrelevant. 

Interestingly, the coefficient of average class size is significant in only one of the sixteen sub-

models, having a negative effect in the college rank sub-model, meaning that smaller class 

sizes are seemingly preferable in terms of student learning. This finding is in line with extant 

literature on the effects of class size on student learning (Chetty et al. 2011; Krueger 1999; 

Mosteller 1995), which is why it is intriguing that the coefficient for class size is essentially 

non-significant otherwise. 

 

Conclusion 

 This chapter tested the relationship of a school’s average teacher quality, as well as 

the effects of within-school variation of that teacher quality, on school performance. The 

analyses in this chapter were motivated by the chaos in the sociology of education literature 

regarding which teacher quality traits matter in terms of affecting student achievement, with 
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near universal agreement that teacher quality matters (Darling-Hammond 1997, 1999, 2000; 

Ferguson 1991; Jordan et al. 1997; Prince 2002; Rice 2003; Rivkin et al. 2005; Rowan et al. 

2002; Sanders and Rivers 1996; Seebruck 2015; Wright et al. 1997), but large disagreement 

regarding exactly which teacher quality traits matter (Buddin and Zamarro 2009; Harris and 

Sass 2011; Rice 2003; Rivkin et al. 2005). As Rice (2003:4) notes, in her book on teacher 

quality and effectiveness, “the literature on teacher quality and qualifications has typically 

been viewed as inconsistent and inconclusive.” Rice then emphasizes the importance of 

answering the question of which teacher quality traits affect student or school performance, 

noting that it has “potentially important implications for the efficiency and equity of public 

education” (2003:2).  

 To contribute to the discussion regarding which teacher quality traits affect student 

performance, I conducted ordinary least squares regression analyses on students’ 

performance on university entrance examinations. This outcome was operationalized in two 

ways, resulting in two dependent variables: 1. a broader measure that examines the number 

of successful test-takers that a school had to any four-year university entrance examination, 

divided by the total number of graduating students, and 2. a more conservative measure that 

examines the number of successful test-takers to any elite university entrance examination, 

divided by the total number of graduating students. These data are available at the school 

level, making schools the unit analysis, and technically making these analyses of school 

performance, rather than individual student performance.  

 In Japan, performance on university entrance examinations is a good indicator of 

school performance given how much social importance is placed on college prestige, as well 

as how stable university rankings are across time. For instance, many scholars of Japanese 
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society note the high societal value held by university prestige as a social distinguisher (Abe 

1997; Daily 1994; Higuchi 1994; Ishida et al. 1997; Ono 2004, 2007; Sakamoto and Powers 

1995; Wiersema and Bird 1993). Ono (Ono 2007:282) notes the “hierarchical ranking of 

Japanese colleges, and the generous benefits associated with graduation from the elite 

institutions.” Numerous studies have shown that graduates from more prestigious universities 

in Japan see a slew of labor market benefits, such as increased odds of getting hired (Daily 

1994; Sakamoto and Powers 1995), particularly by prominent companies (Abe 1997; Higuchi 

1994), higher earnings (Ono 2004, 2007) and higher promotion rates (Ishida et al. 1997). 

Consequently, an enormous supplementary education industry has existed in Japan for 

decades, consisting of college preparatory schools, cram schools, and a surfeit of college and 

high school ranking books, all aimed at aspiring matriculates and their parents (Blumenthal 

1992; Tsukada 1988a, 1988b). Despite the existence of annual publications of school 

rankings, for the most part, school rankings in Japan are “both rigid and stable,” especially 

near the top (Yonezawa et al. 2002:381). 

 Following that, I tested two hypotheses regarding the effects of teacher quality, and 

its distribution, on high school performance in Shizuoka. Despite the ambiguity in the 

literature regarding the effects of individual teacher quality traits on student achievement, 

Hypothesis 4 predicted that each of the eight teacher quality traits operationalized in Chapter 

3 should have a positive association with school performance.  

Results of sixteen sub-models show mixed support for Hypothesis 4, which predicted 

that teacher quality, however defined, should have a positive relationship with school 

performance, with an exception for the percentage of novices at a school, which should have 

a negative relationship given that novices are generally seen as less competent than veterans. 
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In the broader version of school performance (all exams), three of the teacher quality 

measures’ coefficients were statistically significant: years of experience, alma mater prestige, 

and the combined measure of teacher quality, the Teacher Quality Index (TQI). In the more 

conservative version of school performance (elite exams), five of the eight teacher quality 

variables’ coefficients were significant and in the predicted direction: full-time teacher status, 

years of experience, holding an advanced degree, alma mater prestige, and the TQI. These 

results largely support Hypothesis 4 and are also noteworthy because the intra-sector, 

between school distribution of all five of these variables conducted in Chapter 5 revealed that 

the private sector in Shizuoka is significantly more variable (see Table 5.3). This suggests 

that the public sector, perhaps because of its mandatory, career-long teacher rotation system, 

does a better job of minimizing disparities in educational opportunities across schools, in 

terms of having access to quality teachers whose traits have been shown to correlate with 

student performance, in the aggregate.  

 However, as a note of caution, it is important to consider that the perennial nature of 

prestige rankings for certain schools, and the self-selection issues this produces, creates a 

problem of endogeneity: are schools performing well because they have more competent 

teachers, or are more competent teachers being placed (for public schools) or choosing to 

work (for private schools) at those schools that attract higher quality students? Extant 

literature has found evidence that, at least in locally controlled education labor markets, there 

is evidence that teachers prefer working at schools with more proficient students (Seebruck 

2012). For instance, Seebruck (2012), using spatial econometrics techniques on the 

distribution of teacher quality across school districts in California found that, not only did 

high quality teachers cluster geographically, but that clustering also occurred in districts with 
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a history of higher-performing students. Seebruck found that the coefficient for the pre-

established math proficiency of students in a district was positive and highly significant, 

indicating that a one-percent increase in students who achieved proficiency on the state-

issued mathematics examination in the year prior there is a 0.06-percent increase in 

credentialed teachers who work in that school district the following year.  

It is also interesting that the TQI is always highly significant but that many of the 

constituent teacher quality traits it comprises are not significant on their own. This may 

suggest that teacher quality is better viewed holistically—as the combination of several 

traits—rather than in isolation. As such, future sociology of education scholars may benefit 

from employing methods such as Qualitative Comparative Analysis that are specifically 

designed to test complex interactions between variables (Ragin 1987, 2008a, 2008b), as other 

scholars studying labor market performance have done (Savage and Seebruck 2015). 

 Finally, the results also revealed that, across the sixteen sub-models, only in one 

instance did within-school variation of teacher quality have a significant association with 

school performance, finding that a larger within-school variation in instructors teaching in 

their field of expertise has a negative impact on the school performance. However, this is 

also the same model that revealed the counter-intuitive relationship between a school’s 

average teacher quality and school performance, with an increase in the number of teachers 

teaching in-field having a negative impact on school performance. Thus, for the most part, 

despite some evidence that within-school variation in teacher quality is relevance to student 

performance (Borman and Kimball 2005; Buddin and Zamarro 2009; Rowan et al. 2002), 

Hypothesis 5 nearly unanimously failed to find support, perhaps because the unit of analysis 

is the high school, where students have some autonomy in crafting their own schedules.  



 

253 
 

CHAPTER 7 – CONCLUSION 

Summary 

 I was motivated to conduct this study out of interest in structural equality—how 

organizational structure affects opportunities. Before having the theoretically informed, 

sociological perspective necessary to truly make sense of things, growing up in the U.S. 

education system, I had always viewed disparities in educational opportunities as merely ‘the 

way it is’, if I ever thought about it at all. It was not until living and working as a teacher in 

the Japanese education system that I became aware of some of the organizational differences 

between these two countries’ education systems, and it was not until I formally studied 

organizational theory and labor market equality in the University of Arizona’s School of 

Sociology that I began seriously thinking about—or, more accurately, understanding—how 

organizational differences in education systems can affect educational opportunities. 

Following that, intrigued by the widespread maldistribution teacher quality ostensibly 

pandemic across the United States, I recalled the jinji idou—the mandatory teacher rotation 

system of Japan’s education system that had first surprised me nearly a decade ago—and I 

designed this study to investigate whether such a large-scale, systematic governance of 

teacher labor markets could produce a different distribution of teachers than maldistribution 

common across the U.S. 

 I first began gathering extant research on employee or job rotation systems, curious of 

their potential labor market effects. These studies, summarized in Chapter 2, revealed a broad 

array of reasons why companies employ employee rotation systems, but it seemed that such 

systems were not very widespread in the West, and when they could be found, they were 

qualitatively different than what I knew about personnel rotation in Japan. For the most part, 
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they were mostly employed by manufacturing companies, and they mostly involved job 

rotation—that is, the short-term change of job duties, usually in the exact same geographic 

work location—as opposed to employee rotation as most Japanese organizations employed, 

which involved physically relocating workers to different offices across Japan or even the 

world. Even those studies I could find on employee rotation in Japan was not fully applicable 

to the Japanese education system, given the different rules that govern jinji idou in the 

education sector, as described in detail in Chapter 2. Furthermore, I could find no 

quantitative examination of jinji idou in the Japanese education sector, and the few 

qualitative studies I was able to find only cursorily mentioned jinji idou. That I could find no 

detailed analysis of how jinji idou works in Japanese organizations, let alone in Japanese 

schools, I sought to fill this gap, as I one of the things that drew me into sociology in the first 

place was my fascination with how differently different societies have organized themselves 

and wonderment over the notion that one society’s way of doing things may be more 

efficient, or, even more interestingly, both society’s ways of doing things may be the best 

way of doing things in the context of that given society.  

 With that, I have developed here a comprehensive, mixed-method analysis of the jinji 

idou system in Japanese education labor markets. As far as I know, this paper is both the first 

study that qualitatively details the organizational structure of this systematic, compulsory 

rotation system as well as the first study to quantitatively analyze the effects this system has 

on the distribution of teachers across schools—an important topic considering the direct 

impacts that teacher quality has on student achievement, and, through that, the indirect 

effects it has on students’ future success, as detailed in Chapter 3.  
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Following that, I developed a large-scale survey of public and private high schools in 

Shizuoka, Japan, comparing the public and private sectors because the former has jinji idou 

and the latter, similar to the more locally controlled education labor markets in the U.S., does 

not. This comparative design enabled me to test three hypotheses regarding the mean teacher 

quality, between-school variation, and within-school teacher quality distribution across 

sectors. I then formally tested these hypotheses in Chapter 5 on a final analytic sample of 49 

schools, based on aggregated individual-level data from 1,456 teachers (794 private school 

teachers in 23 schools and 662 public school teachers in 26 schools). Descriptions of these 

hypotheses are listed in Table 7.1, and the results of the significance tests are summarized in 

Table 7.2.  

 The first hypothesis concerned sector-level differences in average teacher quality per 

school. Overall, the public sector had significantly higher mean values for five of the eight 

measures of teacher quality: full-time teacher status, years of experience, in-field teaching 

status, the prestige of teachers’ alma mater, and the Teacher Quality Index (TQI). The second 

hypothesis predicted that the public sector, because of the presence of jinji idou would have a 

more egalitarian distribution of teacher quality across schools. Pitman-Morgan tests for inter-

sector differences in intra-sector, between school relative variation revealed that, for seven 

out of the eight teacher quality measures, the distribution of teacher quality was more 

variable among private schools, with the only exception being the percentage of beginning 

teachers at a school (which, based on the fact that the public sector has more rural schools to 

staff, and based on informal rules governing jinji idou stating that new teachers must ‘put in 

their time’ in rural areas, is not surprising). Likelihood-ratio tests undergirded five of those 

seven measures, resulting in mixed support for years of experience and in-field teaching.  
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Table 7.1 – Summary of Hypotheses 

 
Hypotheses 

H1 
The public education sector will have higher average teacher quality, compared to the private 
sector. 

H2 
The public education sector should have a smaller between-school distribution in teacher quality, 
compared to the private sector. 

H3 
The private education sector should have a smaller variance in the within-school distribution in 
teacher quality, compared to the public sector. 

H4 
A given measure of teacher quality should have a positive relationship with school performance 
(with the exception of the percentage of novices at a school, which should have a negative 
relationship). 

H5 
Within-school variation in teacher quality should have a negative association with school 
performance. 

 
 
In sum, the public sector managed to have a smaller variance in the between-school 

distribution of teacher quality despite having to staff more schools, in general, and many 

more rural schools, in particular. 

The third hypothesis dealt with within-school variation. Results indicated that private 

sector has significantly more within-school variation for three measures—full-time teacher 

status, in-field status, and alma mater prestige—whereas the public sector has significantly 

more within-school variation for the credentialization variable. Results concerning an 

exploratory analysis examining between-school variation of this within-school variation 

found no significant differences across sectors for the between-school distribution of within-

school variation.  
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Table 7.2 – Summary of Analyses 

 
Teacher Quality Measures 

  

 
full-
time 

creden
-tialed 

years 
of exp. novice 

in-
field 

grad. 
degree 

college 
rank TQI Test Table 

H1 ○ × ○ × ○ × ○ ○ Wald 5.2 

H2 ○ ○ □ × □ ○ ○ ○ LR/PM 5.3 

H3 × ○ × × × × × × Wald 5.5 

H4A × × ○ × × × ○ ○ 
OLS 6.2 

H5A × × × × × × × × 

H4E ○ × ○ × × ○ ○ ○ 
OLS 6.3 

H5E × × × × ○ × × × 

 

Notes: symbols indicate whether a hypothesis was supported (○), had mixed support, depending on 
the test (□), or was failed to be supported (×); empty cells indicate the test was not applicable in that 
situation; for Hypotheses 4 and 5, A subscript refers to the all exams models and E subscript refers to 
the elite exams models; for tests, Wald refers to the difference in means test, LR/PM refers to 
likelihood-ratio and Pitman-Morgan tests for differences in relative variation, Bartlett refers to the 
homogeneity of variances test, and OLS refers to ordinary least squares regression analysis. 

  
  

Whereas the first three hypotheses, conducted in Chapter 5, concerned inter-sector 

differences in teacher quality, the analyses of Chapter 6 shift the unit of analysis from the 

sector-level to the school-level, and shift the outcome variable from teacher quality to school 

performance. These analyses stem from confusion in the literature regarding which teacher 

quality traits actually matter when it comes to affecting student performance. Results, as 
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summarized in Table 7.2, found that full-time status, years of experience, holding an 

advanced degree, college rank, and TQI are significantly associated with school performance 

on elite university entrance examinations. When the outcome shifts from elite universities to 

the broader operationalization of all four-year universities, the coefficients for two of those 

measures lose significance, with years of experience, college rank, and TQI remaining 

significant. Schools with higher mean scores on those variables have higher performance. 

The only time the within-school variation of teacher quality measures is for the in-field 

variable. Finally, although not the focus of these analyses, in general, the dummy variable 

demarcating private and public schools revealed that schools in the public sector generally 

outperformed schools in the private sector, independent of average teacher quality. 

  

Discussion 

Implications 

 Overall, the analyses in this paper showed that there are significant differences in the 

public and private education sectors in Shizuoka prefecture, Japan. In line with expectations 

delineated in Chapter 2, for the most part, the public sector in Japan has higher levels of 

teacher quality and school performance. Separately, though, the core of this paper concerned 

teacher quality distribution—particularly inter-sector differences in intra-sector, between-

school variation in mean teacher quality. To measure the effect of the mandatory teacher 

rotation system on teacher distribution, I aggregated individual teacher quality data to the 

school level, and then compared the relative variance in the distribution of teacher quality in 

the public sector to that of the private sector. Akin to the maldistribution of teacher quality in 

the U.S., the private sector in Shizuoka also has notable variation in teacher quality across 
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schools, when compared to the public sector. This is interesting because the education labor 

market in the private sector is organized similarly to those in the U.S., being largely locally 

controlled and laissez-faire. In contrast, the public sector in Japan, with its centrally 

controlled education labor market and mandatory, systematic, and career-long geographic 

relocation of teachers across schools, has a more even distribution of teacher quality.  

 These findings raise important policy implications, as clearly, from an educational 

egalitarianism perspective, the U.S. education system is in need of reform, if the pervasive 

maldistribution that predominantly disadvantages poor, minority, and rural students in the 

U.S. is ever to be changed. If education policy makers in the U.S. are concerned with the 

drastic disparities in educational opportunities that is the status quo, there is an urgent need to 

consider alternate policies, since the negative effects of being taught by ineffective teachers 

is significant. Consider Rivers and Sanders’s (2002:18) finding that the “cumulative and 

residual effects of teachers on the academic progress of students are huge” and that the 

“extreme variability of teachers’ effectiveness” in the U.S. has a “dramatic effect” on student 

progress. Following that, Rivers and Sanders conclude: “All children deserve to have highly 

effective teachers every year, but until something can be done to shrink the variability, no 

child deserves to experience two very ineffective teachers in a row” (2002:22). 

 As it is, there is a ubiquitous achievement gap among students of various 

sociodemographic groups in the U.S., largely disfavoring minority students (Bali and Alvarez 

2004; Barton and Coley 2009; Brooks-Gunn et al. 1996; Clotfelter et al. 2010; Herrnstein and 

Murray 1994; Peske and Haycock 2006; Rowan et al. 2002). Regarding solutions to close 

these achievement gaps, researchers largely agree that it cannot be done monetarily—as 

Hanushek and Raymond (2006:54) assert, the evidence is clear that "throwing money at 
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schools" does not work. Despite tripling average per-student spending since 1960, and 

despite making notable investments in teachers, as seen by the significant growth in teachers 

with Master's decreases and reduced student-to-teacher ratios, Hanushek and Raymond 

argue, the “rewards are slim to none,” with U.S. performance on the National Assessment of 

Educational Progress (NAEP) flat in reading and math and declining in science and writing 

(2006:54). Moreover, Hanushek and Raymond point out that this null effect of increased 

spending per-pupil largely plays out cross-nationally as well, with no pattern between 

educational spending and performance on the Trends in International Math and Science 

Study (TIMSS). Thus, Hanushek and Raymond concluded that resources are not 

“significantly and positively related to performance,” as those countries that score the highest 

are not the highest spenders, nor are those countries that perform the worst the lowest 

spenders (2006:55). 

Implementing a more centrally controlled teacher education labor market such as 

Japan’s may be one way to stanch the growing problem of educational inequality in the U.S., 

where reports have shown a trend in wealthy neighborhoods seeking to secede from large 

school districts in order to create new, separate districts with fuller coffers (Newkirk 2014). 

Because school districts in the U.S. are largely funded by local property taxes, larger districts 

that lose wealthy neighborhoods will suffer significant decreases in revenue, making it more 

difficult to lure in quality teachers and provide students with equal resources as their peers in 

the newly created, wealthier districts. Further fragmenting an already localized education 

system will only exacerbate the education inequalities discussed in this paper. However, such 

a rotation system, if implemented in the U.S. would need to be adapted to U.S. cultural 
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expectations. For instance, instead of rotating teachers across all districts within a state, a 

smaller rotation zone such as counties would be more feasible in the U.S. 

There are several reasons why the jinji idou system works in the Japanese education 

system. First, compared to personnel rotation in other sectors, rotation in the education sector 

is more predictable and restricted, and therefore comparatively attractive to potential 

teachers. Thus, this is one of many reasons for the large labor pool of teacher candidates. 

Second, it has cultural and historical precedent. Japan as a group-based society has a history 

of collectivism. Jinji idou has nearly seven decades of official existence in addition to 

historical roots tracing back to samurai culture of the Edo era. Third, Japan’s higher 

population density results in a higher density of schools which in turn makes a teacher 

rotation system more feasible that it would be in a more sparely-populated country such as 

the U.S. Fourth, Japan’s affordable, reliable, available, and subsidized public transport makes 

commuting easy and attractive, thereby somewhat mitigating issues of being assigned to 

schools geographically distant from one’s home. Fifth, the decline of the teachers union—or 

rather the union’s willingness to work with the prefectural board of education in forging as 

fair a system as possible—has, over time, decreased opposition to the system. 

Whether such a system could be adapted to the U.S. labor market is questionable, as it 

would take, not only organizational changes, both formal and informal, but perception shifts 

as well, from that of individualism to collectivism. The challenges in doing this are evident 

when re-examining Ouchi’s (1981) primer on organizational types in the U.S. and Japan and 

the seemingly diametrically opposed norms, mores, and values that typify both. Ouchi’s 

Type A organizations in the U.S. feature short-term employment, individual decision-

making, individual responsibility, rapid evaluation and promotion, explicit and formalized 
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control, specialized career paths, and segmented concern. In contrast, Type J organizations in 

Japan feature lifetime employment, consensual decision-making, collective responsibility, a 

more measured pace of evaluation and promotion, implicit and informal control, non-

specialized career paths, and holistic concern. Type J organizations have evolved from 

Japan’s cultural homogeneity and its ethos of group solidarity. Consequently, Ouchi (1980) 

sees Japanese organizations as ‘clan cultures’, which homogenize values, beliefs, and 

objectives to achieve congruence of individual and group goals. Thus, by enticing employees 

to sacrifice for the good of the group, clan cultures facilitate the success of the employee 

rotation (jinji idou) system common to many Type J organizations, and it seems unlikely that 

such a system can be adapted in large-scale fashion across the U.S. education sector without 

first succeeding in effecting a perception shift among educators, policy makers, parents and 

students.  

 

Limitations 

 One of the benefits of conducting original data collection with a pre-established set of 

research questions is that it enables the research to tailor the entire research process—

questionnaire constructions, survey procedures, et cetera—while simultaneously ensuring the 

research design is methodologically sound. The first major strength of this study, then, is the 

original questionnaires I tailor-made to collect data on variable most relevant to the analysis 

of teacher quality (see Appendix A). Admittedly, though, it is not possible to identify and 

measure all of the characteristics of a quality teacher. As Ferguson (1998:351) writes, “No 

one characteristic is a reliable predictor of a teacher’s performance. Nor are most teachers 

uniformly good or bad in every subject or with all types of students.” Although I try to 
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address this by employing the TQI, an index of several teacher quality traits, the fact is that 

there are likely countless other variables that either directly or indirectly affect teacher 

quality that are not captured in this study. For example, Jacob and Lefgren (2008) argue that 

school principal rankings of teachers are better indicators of teacher effectiveness than are 

observed teacher traits, which is interesting for the teacher rotation process in Japan, where 

teachers' confidential recommendations to the personnel rotation committee at the Prefectural 

Board of Education likely has a large impact on where teachers are placed and why they are 

placed there. Unfortunately, this is private data to which I lack access.  

Furthermore, as Borman and Kimball (2005:5) point out, even if it were possible to 

completely and accurately measure teacher quality, for a teacher identified as such to achieve 

equality in their classrooms he or she may have to “be adept at applying principles of 

multicultural education, be highly committed to the ideal of equity, or be of the same race 

and social class of the children they are teaching.” Although this point is seemingly less 

relevant in the more ethnically homogeneous society of Japan, in fact, Shizuoka prefecture—

particularly in the largest city in the prefecture, Hamamatsu—has one of the largest minority 

populations in the country, with a sizable number of Brazilian, Peruvian, and Filipino 

immigrants (Statistics Japan 2011), something not considered in this present study.  

Other strengths of this research project lie in its sampling design—a multi-stage, 

stratified random sample with disproportionate selection to ensure representativeness—and 

comparative nature, comparing two discrete education labor markets in the same prefecture, 

in the same country, to mitigate concerns of cultural differences as a lurking variable, while 

also mitigating issues of selection bias. That is, designing the core analyses to be a cross-

sector comparison of within-sector differences should mitigate concerns of differences in the 
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labor pools of each sector—that is, selection bias—influencing the results. This is also why I 

employ the coefficient of variation, also known as the relative variation, when comparing the 

variances in teacher quality across sectors, and why I employed random assignment analyses 

(see Appendix D). That said, selection bias, or the notion that different types of teachers have 

self-selected into each sector, could still be a concern.  

Finally, another limitation of the present study is that it examines only high schools, 

and only in a single prefecture. This perhaps reduces the generalizability of the study, as 

there have are qualitative differences between the public and private education systems in 

other prefectures, such as public perception of their overall prestige (e.g. Shizuoka versus 

Tokyo), as well as qualitative differences between education levels (i.e. elementary and 

middle schools, compared to high schools) when it comes to how jinji idou operates (see 

Chapter 2). However, these limitations also provide an opportunity for future research, which 

I discuss in the next sub-section. 

 

Future Research 

Extant literature on teacher distribution is centered on the U.S. and rarely assesses the 

influence of organizational structure. My research here addresses these gaps by studying a 

unique facet of Japan’s public education system: jinji idou, a mandatory teacher rotation 

system governed by the prefectural board of education in which teachers are systematically 

transferred to other schools in the prefecture throughout their careers. By examining the more 

centrally controlled public school sector with more locally controlled private schools in 

Japan, I have been able to explicate how the different organizational structures of the labor 

markets in these sectors affect access to quality teachers. Such findings provide an empirical 



 

265 
 

basis for policy makers to consider how the governance of teachers’ careers affects 

educational egalitarianism, and I believe these results not only complement the sociology of 

education literature but also help refine organizational theory, which is often based on for-

profit organizations rather than public institutions such as schools. 

That said, I see this research as a starting point, with many potential avenues for 

future research on the topic. As can be seen in the questionnaires in Appendix A, the surveys 

were purposively designed to collect a broad array of data on Japanese school teachers, most 

of which go unexplored in this paper. For example, another common teacher quality measure 

is teacher performance on tests, such as licensure exams. However, in Japan, only the public 

school teachers are required to take a standardized examination prior to being hired as a full-

time teacher. Although I have data on teacher performance on this test (see Q9 and Q10 in 

the Level 1 questionnaire), it is only consistently applicable to the public sector, and thus, not 

an interesting comparison for this paper, which contrasts the public and private education 

labor marks. This would be an interesting variable to explore further in a follow-up research 

paper that focuses on the public sector, though.  

I am also interested in examining more thoroughly how teachers’ career paths differ 

according to various traits, such as marital status (Q50) or homeownership (Q51), but also 

other things such as their managerial aspirations (Q8) or teachers’ union membership (Q16). 

Having collected detailed career sequence data for each teacher (Q40-Q46), there is also the 

opportunity to formally test the formal and informal rules governing jinji idou that were 

outlined in Chapter 2. I am also interested in how teacher salary differs across sectors (Q17), 

and the impacts it has on not only teacher quality distribution but also teacher satisfaction. 

That last point, in particular, is ripe for examination, given the numerous questions I have 
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regarding job satisfaction (Q18-Q29) and the degree to which the literature on employee 

rotation and my qualitative analysis of jinji idou focus on its supposedly positive effects on 

employee satisfaction. Finally, I also would like to examine the self-selection issue more 

thoroughly, testing for differences in the types of teachers who choose to work in the private 

or public sectors and examining the stated reasons why they chose so (Q30-Q39).  

Another potential area for future research using these data is to conduct an 

exploratory spatial data analysis, as with any analysis that deals with distribution across 

geographic space, it would be useful to utilize spatial econometrics techniques to determine 

how schools and teacher quality distribution differ by region. Given that Seebruck (2012) 

used spatial regression techniques on the distribution of teacher quality in California schools, 

finding evidence of quality teachers clustering by district, conducting a similar analysis on an 

a more centrally controlled education labor market like the public education system in Japan 

could investigate a slew of research questions about how clustering differs across societies 

and organizational structures.  

Finally, it would also be interesting, and useful, to replicate this study in a different 

sector and across different levels. For instance, as outlined in Chapter 4, the perception in 

Shizuoka is that public schools are better than private schools. The analyses of Chapter 5 and 

Chapter 6 largely reaffirm this, as the public sector has, on average, higher mean levels of 

teacher quality and higher levels of school performance. In contrast, in Tokyo there is not 

such a disparity in perception, with private schools viewed as equally, if not more, 

prestigious than their public counterparts. For that reason, it would be useful to replicate this 

study in Tokyo (although, Tokyo is generally considered to be the exception to everything in 

Japan, so it is not entirely clear how generalizable such results would ultimately be). 
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Likewise, because of the notable differences in the implementation of jinji idou in high 

schools versus in middle schools and elementary schools (described in detail in Chapter 2), in 

which the former case the geographic range of teacher transfers spans the entire prefecture 

whereas in the latter case transfers are limited to smaller geographical municipalities. 

Moreover, unlike high schools in Japan, which are very much tiered academically, with 

students of higher capability clustering together due to schools competing against each other 

for students, this is much less of an issue at elementary schools and junior high schools, 

where students do not have to pass entrance examinations to gain enrollment. As such, there 

should be a less variation in student achievement across elementary and junior high schools 

in Japan, making for an interesting scenario for a replication of the analyses in this paper.  
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APPENDIX B – WEIGHTING MULTILEVEL SURVEY DATA 

Introduction 

There are three major reasons why survey researchers weight their data prior to 

analysis (Link and Fahimi 2008).7 First, a base weight (also called a design weight) is used to 

correct for unequal probabilities of selection, such as with a sampling design that employs 

disproportional selection. Second, a non-response adjustment to the base weight is used to 

compensate for unit nonresponse, such as when response rates are lower than perfect. Third, 

post-stratification adjustments can be applied to compensate for coverage error, such as when 

a higher or lower percentage of respondents are female than in the actual population. In the 

case of post-stratification adjustments, auxiliary information about the population, such as 

the actual percentage of the population that is female, can be used to compensate for gender 

imbalance caused by non-responding males (Bethlehem 2011). These weights are then 

combined together to form a final weight, assigned to each unit of analysis prior to 

conducting statistical analyses (Biemer and Christ 2008; Groves et al. 2004). However, 

calculating and combining these weights into a final weight depends on the type of data 

available and the survey design (Groves et al. 2004).  

The sampling method used in this paper is a multi-stage, stratified random sample 

with disproportionate sampling without replacement—sometimes called WORUNEQ, or 

without replacement unequal probability sampling (Asparhouhov and Muthen 2006). 

Disproportionate sampling is needed to ensure that rare groups are properly represented in 

the sample, as their underrepresentation can lead to biased data (Pike 2007). However, 

                                                             
7 A fourth reason, weighting to reduce frame bias—such as to compensate for erroneous inclusions (i.e. units 
sampled that should not have been since they are not part of the target population) or frame multiplicity (i.e. 
duplicate entries of the same units)—also exists (Biemer and Christ 2008), but frame bias is not a concern in 
this study and is therefore not further discussed. 
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oversampling rare groups produces a sample that is not representative of the population, a 

concern that can be mitigated via weighting (Thomas, Heck, and Bauer 2005). Thus, due to 

the complex sampling design used in this paper, it is necessary to weight the data before 

analyzing it or otherwise risk biased parameter estimates (Asparhouhov and Muthen 2006). 

Put differently, weighting aligns the respondent population with the target population—that 

is, the inferential population, or the population studied in the survey for which inferences will 

be made (Biemer and Christ 2008:492)—which is necessary if one hopes to make inferences 

from the respondent population to the frame or target populations, as is the case with most 

survey research.  

In this multi-stage design, schools are the primary sampling units (PSU) and teachers 

are the secondary sampling units (SSU). To improve the quality of the estimations, in line 

with extant research (Asparhouhov and Muthen 2006), schools are stratified by sector (public 

and private) and region (east, central, and west). 

 

Stage 1 Weights 

Stage 1 Base Weights 

In a stratified random sample, raw base weights for stratum h (𝑤𝑤𝑏𝑏(ℎ)) are simply the 

inverse of the probability of selection (Asparhouhov and Muthen 2006; Biemer and Christ 

2008; Gelman 2007; Groves et al. 2004; Link and Fahimi 2008),8 

                                      𝑤𝑤𝑏𝑏(ℎ) =  1
𝑝𝑝ℎ

                             [1] 

                                                             
8 Pike (2007) points out that normal base weights are called ‘raw’ or ‘expansion’ weights; Thomas, Heck, and 
Bauer (2005) contend that raw weights trick statistical programs into thinking the sample size is bigger than it 
actually is, and recommend using a modified version called ‘relative’ weights instead, which avoid increasing 
the sample size by dividing every weight by the mean of all weights: wrelative = wraw / wraw-bar. 
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where ph  is the selection probability for a given case in stratum h, and is the quotient of the 

dividend, number of schools sampled in stratum h (𝑛𝑛ℎ), and the divisor, the population size 

of stratum h (𝑁𝑁ℎ): 

𝑝𝑝ℎ =  𝑟𝑟ℎ
𝑁𝑁ℎ

      [2] 

Therefore, the base weight for stratum h (𝑤𝑤𝑏𝑏(ℎ)) can be more simply calculated as the inverse 

of ph—that is, the population size of stratum h (𝑁𝑁ℎ) divided by the number of schools 

sampled in stratum h (𝑛𝑛ℎ):  

𝑤𝑤𝑏𝑏(ℎ) =  𝑁𝑁ℎ
𝑟𝑟ℎ

      [3] 

When the researcher intentionally samples with unequal proportions, the inclusion 

probabilities are known in advance, making possible the use of inverse probability weights 

just described (Starcevich 2010). 

In this study there are 83 schools (51 in the public sector and 32 in the private sector) 

eligible for sampling (i.e. they are normal high schools rather than non-normal high schools 

such as correspondence schools, part-time or night schools, or branch schools, the latter of 

which fall under the exclusion criteria for the sampling frame). These schools are stratified 

by sector (public, private) into three regions (east, central, west), as qualitative, pilot data 

indicated differences in these regions that may affect the dependent variables of interest. As 

the primary interest of the study is to compare the private and public education sectors, 

schools were sampled independently by sector within each stratum at a disproportional rate 

in order to allow for adequate statistical analyses. In this sense, there are six strata: public 

schools in the east, central, or west regions; and private schools in the east, central, or west 

regions. Schools in each of these strata have different base weights because private schools 
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have lower population totals than public schools, and thus, were intentionally oversampled to 

ensure a sufficient sample size for this sector. 

 
 
Table B.1 – Level 2 (School) Base Weights 

 Target Population Number Sampled Base Weight Sum of Weights 

formula N h nh wb(h)  = N h / nh   
∑w b(h)  = wb(h)  * 

nh 
equation   eq. 3 eq. 4 

     
Stratum     
Public     

east 18 12 1.50 18 
central 18 12 1.50 18 

west 15 12 1.25 15 
subtotal 51 36  51 

     
Private     

east 9 9 1.00 9 
central 13 13 1.00 13 

west 10 10 1.00 10 
subtotal 32 32  32 
Total 83 68  83 

 
  

 Table B.1 provides the total population for each strata as well as the number of those 

schools sampled in each strata, and from there the base weight can be calculated. Using the 

31 schools (18 public, 13 private) in the central region as an example, the base weights for 

schools in the public sector stratum and private sector stratum are as follows. In the central 

public stratum (h) 12 schools were sampled (nh) out of a population of 18 schools (Nh). 

Using Equation 3, this results in a selection probability of .67, and thus, a raw base weight 

(wb(h) ) of 1.5 (18/12, or the inverse of .67). Similarly, in the central private stratum (k) 13 

schools were sampled (nk) out of a population of 13 schools (Nk), resulting in both a 

selection probability and a raw base weight (wb(k) ) of 1 (13/13) when using Equation 3. 

Given its smaller total population size, schools in the central private stratum were 
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oversampled to ensure comparable sample sizes with its corresponding stratum: central 

public schools.  

As a raw base weight can be interpreted as the number of units in the target 

population represented by the sampled unit (Biemer and Christ 2008), these calculated raw 

base weights indicate that the 12 central public schools sampled each represent 1.5 schools 

whereas central private schools in the sample represent 1 school. This achieves the purpose 

of using base weights to harmonize the proportion of schools sampled in a stratum with the 

total population proportion of that stratum. In the central region there are 38.5 percent more 

public schools than private schools (18 vs. 13). In these strata, the discrepant sampling rates 

of 1.00 (13/13) for private schools and .67 (12/18) for public schools are not proportional to 

the actual population of each stratum. Weighting central public schools by 1.5 and central 

private schools by 1.0 brings the number of schools sampled back into proportion with the 

actual population (12 public schools multiplied by 1.5 equals 18, which is the actual number 

of public schools in the central public stratum, whereas 13 private schools multiplied by 1.0 

equals 13, which is the actual number of private schools in the central private stratum). This 

can be seen in the Sum of Weights column of Table B.1 above, which is a computational 

check that should be used to confirm the absence of calculation errors. Thus, to check the 

accuracy of the base weight for stratum h, wb(h) , employ Equation 4 to ensure that the sum of 

the base weights, ∑wb(h) , equals the size of the target population, Nh (Biemer and Christ 

2008): 

∑𝑤𝑤𝑏𝑏(ℎ) =  𝑤𝑤𝑏𝑏(ℎ) × 𝑛𝑛ℎ  = 𝑁𝑁ℎ     [4] 
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Applying this equation to each of the strata in Table B.1 and then summing them confirms 

that the base weights are calculated correctly, since the sum of the base weights equals the 

target population for each stratum.  

 

Stage 1 Non-Response Adjustment Weight 

 Because the purpose of weighting is to get the weighted sample as close to the 

population as possible (Mallet 2006), in order to minimize error caused by non-response bias, 

the base weights calculated above need to be combined with non-response adjustment 

weights (Biemer and Christ 2008; Link and Fahimi 2008; Pike 2007; Starcevich 2010). 

Whereas the base weight corrects unequal probabilities of selection, the non-response 

adjustment weight restores “the respondent distribution to the original sample distribution” 

(Groves et al. 2004:326). This is necessary because not every respondent who is sampled will 

actually respond. Similar to how base weights are the inverse of the probability of selection, 

the non-response adjustment can be calculated as the inverse of the response rate within each 

group (Biemer and Christ 2008; Groves et al. 2004; Starcevich 2010). The response rate (rr) 

is computed as the total number of schools that actually responded in stratum h (r h ), divided 

by the total number of sampled schools in stratum h (nh): 

𝑟𝑟𝑟𝑟 = 𝑟𝑟ℎ
𝑟𝑟ℎ

     [5] 

However, employing non-response adjustment weights requires that information is 

known for both respondents and non-respondents alike (Groves et al. 2004). Because 

population data are known for the first sampling stage, I am able to calculate non-response 

adjustments by sector (public, private) and region (east, central, west), which is in line with 

Little and Vartivarian’s (2003) recommendation to use stratification variables to define the 
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weighting groups, known as Weighting Class Adjustment (WCA) cells. Thus, using those 

variables to classify schools into WCA cells (which, in this case, are merely the strata in 

which they are embedded), the non-response adjustment (𝑤𝑤𝑟𝑟(ℎ)) for each stratum h is the 

inverse of its response rate (rr h ): 

𝑤𝑤𝑟𝑟(ℎ) =  1
𝑟𝑟𝑟𝑟ℎ

      [6] 

Returning to an earlier example, to compensate for non-response at the school level I 

use Equation 6 (the denominator of which was calculated in Equation 5) to calculate the non-

response adjustment for public and private schools in the central region. In the central public 

stratum 12 schools were sampled and 11 responded, resulting in a response rate of .92 

(11/12), the inverse of which is 1.09 (12/11)—that is, wr . In the central private stratum 13 

schools were sampled and 11 responded, resulting in a response rate of .85, and thus, non-

response adjustment of 1.18 (1/.85).  

To thereafter compensate for both the survey design (i.e. unequal probability 

sampling) and non-response (wn(h) ) for stratum h, one must take the product of the base 

weight calculated in Equation 3 (wb(h) ) and the non-response adjustment (wr(h) ) calculated in 

Equation 6 (Biemer and Christ 2008). Thus, the probability that a respondent in stratum h is 

both selected for inclusion in the sample and actually responds to it is the product of the two: 

𝑤𝑤𝑟𝑟(ℎ) =  𝑤𝑤𝑏𝑏(ℎ) × 𝑤𝑤𝑟𝑟(ℎ)     [7] 

Consequently, the non-response adjustment weight (wn(h) ), as the product of the base 

weight and the non-response adjustment, for the public and private schools in the central 

region strata would be as follows: central public schools, with a base weight of 1.5 (wb) and 

a non-response adjustment of 1.09 (wr), would have a non-response adjustment weight of 
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1.64 (wn), whereas central private schools, with a base weight of 1.0 (wb) and a non-

response adjustment weight of 1.18 (wr), would have a non-response weight of 1.18 (wn).  

An alternative, and simpler, way to compute the non-response weight is to divide a 

respondent’s base weight by the response rate for the WCA in which it is embedded (Biemer 

and Christ 2008):  

𝑤𝑤𝑟𝑟(ℎ) =  
𝑤𝑤𝑏𝑏(ℎ)

𝑟𝑟𝑟𝑟ℎ
      [8] 

Thus, Equation 8 produces the same output as Equation 7 but without the extra step of 

Equation 6. Central public schools, with a base weight of 1.5 (wb) and a response rate of 1.64 

(rr), would have a non-response adjustment weight of 1.64 (wn) using Equation 8, just as 

Equation 7 produced. Likewise, central private schools, with a base weight of 1.0 (wb) and a 

response rate of 1.18 (wr), would have a non-response adjustment weight of 1.18 (wn), 

which reaffirms Equation 7.  

 As with the base weight, summing the non-response adjustment weights provides a 

computational check of their accuracy. Here, the sum of the product of the base weight and 

the non-response adjustment (∑w n(h) ) should equal the frame population (Biemer and 

Christ 2008), which, in this case, is the same as the total population for each stratum (N h ), 

as delineated in Table B.1 above. The sum of weights formula to check the accuracy of the 

non-response weight is adapted from Equation 4: 

∑𝑤𝑤𝑟𝑟(ℎ) =  𝑤𝑤𝑟𝑟(ℎ) ×  𝑟𝑟ℎ  = 𝑁𝑁ℎ      [9] 

Examining the sum of the non-response adjustment weights (∑w n(h) ) in Table B.2 reveals 

that the totals for each stratum match the strata population totals (N h ) in Table B.1 above, 

with 51 public, 32 private, and 83 total schools, which is the exact number of schools in the 

sampling frame population. 
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Thus, even though there are only 11 schools in the public central stratum, they will 

carry the weight of 18 schools in the weighted analyses, which is in line with the population 

total for that stratum. Likewise, the 11 schools in the private central stratum will carry the 

weight of 13 schools in the weighted analyses—the same as the population total for that 

stratum.  

 
 
Table B.2 – Level 2 (School) Non-Response Weights 

 
Number 
Sampled 

Number of 
Respondents 

Base 
Weight 

Response 
Rate 

Non-
Response 
Weight Sum of Weights 

formula nh r h 
wb(h) rr h  = r h / n h wn(h)  = wb  / 

rr 

∑w n(h)  = wn(h)  * 
r h 

equation   eq. 3 eq. 5 eq. 8 eq. 9 
       

Stratum       
Public       

east 12 7 1.50 0.583 2.571 18 
central 12 11 1.50 0.917 1.636 18 

west 12 8 1.25 0.667 1.875 15 
subtotal 36 26    51 

       
Private       

east 9 4 1.00 0.444 2.250 9 
central 13 11 1.00 0.846 1.182 13 

west 10 8 1.00 0.800 1.250 10 
subtotal 32 23    32 
Total 68 49    83 

 
 

 

Stage 1 Post-Stratification Weights 

Whereas base weights adjust for disproportionate selection probabilities and non-

response adjustment weights align the respondent distribution in line with the sample 

distribution, post-stratification weights (also known as non-coverage weights) harmonize the 

sample totals with the externally known target population (Biemer and Christ 2008; Groves 
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et al. 2004). Post-stratification adjustment weights bring into proportion the respondent 

population of a given subgroup (e.g. type of school) with the actual population for that 

subgroup by correcting for deficiencies in coverage of those subgroups.  

Biemer and Christ (2008) succinctly explain post-stratification as follows. Similar to 

the WCA cells of the non-response adjustment weight, post-stratifying requires dividing 

respondents into mutually exclusive and exhaustive cross-classification cells. One difference 

between weighting class cells and cross-classification cells is that the former requires 

information about respondents and non-respondents alike whereas the latter only requires 

information on the respondents. Another difference is that the cross-classification cells 

require that stratum population totals are known with certainty. Thus, the purpose of post-

stratification is to weight each cross-classification cell so that it agrees with the known 

population totals, which will therefore reduce non-coverage bias.  

Post-stratification adjustments should be used when response rates vary across 

subgroups and subgroup respondents differ in their survey responses (Pike 2007). If some 

subgroups are over- or under-represented, and if subgroups members tend to answer survey 

questions in a particular way or have traits relevant to variables of interest, results could be 

skewed. For instance, much research in the U.S. has found that socio-demographic 

characteristics such as age, education, gender, race, socioeconomic status, and so on correlate 

with survey participation (Pike 2007). If youth are less likely to respond to a survey about 

political preferences, and they are also more likely to align with a particular political party, 

failing to weight the subgroup of young respondents back into proper proportion with the 

total population will likely result in non-coverage error.  
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However, when post-stratifying it is important to have theoretical justification: one 

should be judicious when selecting cross-classification cells, ensuring that they are correlated 

with the outcome (Biemer and Christ 2008). In that vein, I do not post-stratify my survey 

data at the first stage because, other than sector and region, which are already accounted for 

in the sampling design as unique strata, there are no other school-level variables that I 

suspect will unduly influence survey responses. For the sake of example, though, if a 

particular subgroup such as rural schools were underrepresented and theoretical evidence 

suggested schools in this subgroup were likely to have different survey responses, I could 

then use the post-stratification adjustment to weight into proper proportion the number of 

rural schools that responded to the survey with the total population of rural schools.  

As the goal of post-stratification weighting is to correct for non-coverage and realign 

the sample with the population, the post-stratification adjustment weight for Cell f (wp(f) ) is 

calculated as the population proportion (ppf) divided by the respondent proportion (rp f)—

that is, it is the proportion that each cell makes up of the total population divided by the 

proportion that each cell makes up of the number of respondents. The numerator for the post-

stratification adjustment weight is calculated as the population size of Cell f (Nf) divided by 

the sample size of Cell f (n f):  

𝑝𝑝𝑝𝑝𝑓𝑓 =  𝑁𝑁𝑓𝑓
𝑟𝑟𝑓𝑓

      [10] 

The denominator or the post-stratification adjustment weight is calculated as the total 

number of respondents in the subpopulation in which Cell f is embedded (Rf), such as a 

school, divided by the number of respondents in the subpopulation Cell f (r f), such as a 

demographic group in that school: 

𝑟𝑟𝑝𝑝𝑓𝑓 =  𝑅𝑅𝑓𝑓
𝑟𝑟𝑓𝑓

      [11] 
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Following that, the post-stratification adjustment weight is calculated by dividing the 

former by the latter: 

𝑤𝑤𝑝𝑝(𝑓𝑓) =  𝑝𝑝𝑝𝑝𝑓𝑓
𝑟𝑟𝑝𝑝𝑓𝑓

      [12] 

Table B.3 provides an example of how to calculate the post-stratification weight for 

each cell, using the aforementioned six strata as example of weighting cells. In this example, 

schools in the central region compose 35.3 percent of the population of public schools 

(18/51) and 40.6 percent of the population of private schools (13/32). The population 

proportions are calculated separately for each sector instead because the ultimate analyses of 

interest have the sector as the unit of analysis. Following that, of those schools that 

responded to the survey, respondents in the central region compose 42.3 percent of the public 

sector sample population (11/26) and 47.8 percent of the private sector sample population 

(11/23). As schools in the central region compose larger than expected proportions, given 

knowledge of the actual population of schools, both the public and private sector schools 

have post-stratification adjustment weights less than one (0.834 and 0.849, respectively), to 

bring the weight of their impact in the analyses into alignment with the actual population 

totals.  

As with the base weight and non-response adjustment weight, the post-stratification 

weights should be summed to check for accuracy. Here, the sum of the post-stratification 

weights (∑wp(f) ) should sum to the respondent population (r f), which can be checked by 

simply multiplying the post-stratification weight (wp(f) ) by the respondent population (r f): 

∑𝑤𝑤𝑝𝑝(𝑓𝑓) =  𝑤𝑤𝑝𝑝(𝑓𝑓) × 𝑟𝑟𝑓𝑓      [13] 

Summing the post-stratification weights using Equation 13 reveals that public schools in 

the east are weighted higher than one whereas public schools in the central and west are 
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weighted lower than one, but that summing up all schools in the public sector results in a 

total that matches the actual number of respondents in that sector (26 public schools). 

 

 
 
Table B.3 – Level 2 (School) Post-Stratification Weights 

 
Total 

Population 
Number of 
Respond. 

Population 
Proportion 

Respondent 
Proportion 

Post-
Stratification 

Weight Sum of Weights 

formula N f r f 
pp f=N f  / 

N 
rp f=r f  / R wp(f)  = pp f  

/rp f 

∑w p(f)  = wp(f)  * 
r f 

equation   eq. 10 eq. 11 eq. 12 eq. 13 
       

Stratum       
Public       

east 18 7 0.353 0.269 1.311 9.2 
central 18 11 0.353 0.423 0.834 9.2 

west 15 8 0.294 0.308 0.956 7.6 
subtotal 51 (N) 26 (R) 1.000 1.000  26 

       
Private       

east 9 4 0.281 0.174 1.617 6.5 
central 13 11 0.406 0.478 0.849 9.3 

west 10 8 0.313 0.348 0.898 7.2 
subtotal 32 (N) 23 (R) 1.000 1.000  23.0 
Total 83 49    49 

 
 

Stage 1 Final Weight 

All of the weights are then combined to create a final weight. If, the base weight is 

wb (Equation 3), the non-response adjustment weight is 𝑤𝑤𝑟𝑟 (Equation 7), and the post-

stratification adjustment weight is 𝑤𝑤𝑝𝑝 (Equation 11), the final weight, 𝑤𝑤𝑓𝑓, is the product of 

the three (Biemer and Christ 2008): 

𝑤𝑤𝑓𝑓 = 𝑤𝑤𝑏𝑏 × 𝑤𝑤𝑟𝑟 × 𝑤𝑤𝑝𝑝     [14] 

In the previous section, I stated why post-stratification adjustments are not necessary for this 

study, but I still posted an example of how to calculate post-stratification adjustment weights. 
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Here, I will continue with that example in order to show how final weights can be rescaled to 

match the true population totals for each stratum or weighting class cell.  

Table B.4 displays the final weight (wf) and the constituents it is produced from, the 

base weight (wb), non-response weight (w r), and post-stratification weight (wp). Multiplying 

the constituents together results in the final school-level weight. An adapted version of 

Equation 13’s sum of weights formula can be used to check the computation accuracy, 

multiplying the number of respondents in stratum h (r h , a column in Table B.3) by the final 

weight for that stratum (wf(h) ). In doing so it becomes clear that the sector populations and 

total population are slightly inflated, summing to 88 schools from 53 public and 35 private, 

which differs slightly from the actual population totals (Nh) of 83 schools from 51 public and 

32 private.  

 
 
Table B.4 – Level 2 (School) Final Weights 

 
Base 

Weight 

Non-
Response 
Weight 

Post-
Strat. 

Weight 
Final 

Weight 
Sum of 
Weights 

Rescaled 
Weight 

Sum of 
Rescaled 
Weights 

formula wb wr wp 

wf = 
(wb )(wr )(w

p ) 

∑w f  = 
(w f)(r) 

r wf  = 
(w f)(N h )/ 

∑w f   

∑ r wf  = 
( r wf) )(r) 

equation eq. 3 eq. 6 eq. 12 eq. 14 eq. 13 eq. 15 eq. 13 
        

Stratum        
Public        

east 1.50 1.71 1.31 3.37 24 2.57 18 
central 1.50 1.09 0.83 1.37 15 1.64 18 

west 1.50 1.50 0.96 1.79 14 1.88 15 
subtotal     53  51 

        
Private        

east 1.00 2.25 1.62 3.64 15 2.25 9 
central 1.00 1.18 0.85 1.00 11 1.18 13 

west 1.00 1.25 0.90 1.12 9 1.25 10 
subtotal     35  32 
Total     88  83 
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This inflation can be corrected for my rescaling the weights to realign them with the 

population totals. Rescaling the final weight for stratum h ( rwf(h) ) involves multiplying the 

final weight for stratum h (wf(h) ) by the population total for stratum h (Nh) and then dividing 

by the sum of the final weights for stratum h (∑w f(h) ).  

 𝑟𝑟𝑤𝑤𝑓𝑓(ℎ) =
𝑤𝑤𝑓𝑓(ℎ)×𝑁𝑁ℎ
∑𝑤𝑤𝑓𝑓(ℎ)

     [15] 

This rescaling method has been shown via simulations to work better than other rescaling methods 

(Pfeffermann et al. 1998) and has been used in multiple contexts (Clogg and Eliason 1987; Rabe-

Hesketh and Skrondal 2006). Following the calculation of the rescaled final weights, once again it is 

advisable to sum the weights to check for computational errors. This can be done by multiplying the 

rescaled final weight for stratum h ( r wf(h) )by the number of respondents for stratum h (r h ), which is 

simply an adaption of Equation 13. Doing so reveals that sum of weights once again equals the 

population totals for each stratum, totaling up to 83 schools comprising 51 public schools and 32 

private schools. One may also notice that the rescaled final weights calculated here are equal to the 

non-response adjustment weights calculated in Equation 8 and displayed in Table B.2. This is because 

the post-stratification calculations were exemplary only, and merely repeated the corrections that the 

previously calculated weights had already addressed. 

In reality, though, because no post-stratification adjustments were made at the school 

level, 𝑤𝑤𝑝𝑝 equals 1.0 (Biemer and Christ 2008). Thus, using Equation 12 to calculate the final 

weights, central public schools would have a final weight of 1.64 (1.50 x 1.09 x 1.0) and 

central private schools would have a final weight of 1.18 (1.0 x 1.18 x 1.0).  

Or, at least that would be the case with a one-stage sampling design. Multi-stage 

sampling designs require additional weighting calculations to address each stage of the 

sampling process.  
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Stage 2 Weights 

 Recall that the sampling design of this study is a disproportional stratified random 

sample without replacement of normal high schools, stratifying on sector (public, private) 

and region (east, central, west). Questionnaires were randomly distributed to teachers within 

those schools, thereby making schools the primary sampling units (PSUs) and teachers the 

secondary sampling units (SSUs). Thus, this is a multi-stage survey. Schools are classified as 

Stage 1, since, as PSUs, they were sampled first, and teachers are classified as Stage 2, since, 

as SSUs, they were sampled second. This also means these are multilevel data, since teachers 

(Level 1) are nested in schools (Level 2). To calculate the true final weights for analyses, the 

three weights described above (base weight, non-response adjustment weight, and the post-

stratification adjustment weight) for the first stage of the sample also need to be calculated 

for the second stage of the sample, and then combined. As Rabe-Hesketh and Skondral 

(2006) note, many multilevel studies confound Level 1 and Level 2 weights into one Level 1 

weight that incorporates Level 2 design issues, but doing so can result in biased estimates. 

In a multi-stage sample, the selection probability is the product of the probability that 

a PSU (school) will be selected and the probability that an SSU (teacher) will be selected 

given that the PSU was selected (Pike 2007). In a type of multi-stage sample known as a 

cluster sample, where all elements within a PSU are selected for inclusion, the selection 

probability at the second stage is the same as at the first stage. For instance, if 50 out of 100 

schools are sampled (a selection probability of 0.5) and all teachers within each school are 

sampled (1.0), the probability that a teacher is sampled is equal to the probability that the 

school is sampled (0.5 x 1.0 = 0.5). In a two-stage sampling design where not all SSUs are 



 

293 
 

sampled, there will be variation in the probability selection at each stage. In the example 

above, where 50 out of 100 schools are sampled, if one school has 100 teachers but only 75 

teachers are sampled, this results in a combined Stage 2 base weight of 0.375 (0.5 x 0.75) for 

a teacher in that school. 

Put differently, for a two-stage sampling design, the raw base weights must be 

computed as the selection probability at each stage of sampling (Biemer and Christ 2008)—

that is, the joint probability of selection (Asparhouhov and Muthen 2006). For example, in a  

two-stage design such as this in which a school is selected with a probability of 𝑝𝑝𝑟𝑟 at the first 

stage and the teacher embedded in that school is selected with a probability of 𝑝𝑝𝑡𝑡 RR at the 

second stage, the overall probability of selection for that teacher (𝑝𝑝𝑟𝑟𝑡𝑡) is the product of the 

two:  

𝑝𝑝𝑟𝑟𝑡𝑡 = 𝑝𝑝𝑟𝑟 × 𝑝𝑝𝑡𝑡      [16] 

Thus, to create the final base weights in a multilevel study, the raw base weight must 

be calculated as the product of the inverse of the probability that a given school was sampled 

and the inverse of the probability that a given teacher was selected given the probability that 

that school was selected. That is, the multi-stage base weight is the product of the inverse of 

the probability of selection at the first stage (i.e. school-level) and the inverse of the 

probability of selection at the second stage (i.e. the teacher-level) given the probability of 

selection at the first stage:  

𝑤𝑤𝑟𝑟𝑡𝑡 = �𝑁𝑁𝑠𝑠
𝑟𝑟𝑠𝑠
� �𝑁𝑁𝑡𝑡

𝑟𝑟𝑡𝑡
�     [17] 

 As an example, consider a specific public school in the central region with 85 

teachers, 70 of whom received questionnaires. This results in a second-stage selection 

probability of .82 (70/85), the inverse of which results in a second-stage raw base weight of 
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1.21 (85/70). This value then needs to be multiplied with the first-stage raw base weight, 

calculated previously as 1.50 using Equation 3. Thus, the multi-stage raw base weight (wst ) 

for this particular schools would be 1.82 (1.21 x 1.50).  

The product of Equation 17 in the previous paragraph suffices if base weights are the 

only weights implemented, as it is merely the combined raw base weights for a particular 

public school in the central region. It does not include first- or second-stage (i.e. school-level 

and teacher-level) non-response adjustment weights. Likewise, it also does not include first- 

or second-stage post-stratification adjustment weights. Thus, the true final multilevel weight 

(wm) is the product of all of these weights: the base weights (wbs  x wbt ), the non-response 

adjustment weights (wrs  x wrt ), and the post-stratification adjustment weights (wps  x wpt ) at 

both levels of the sample. Or, put more simply, the final multilevel weight (wm) is the 

product of the first-stage final weight (wfs ) and the second-stage final weight (w ft ) (Foy 

1997):  

𝑤𝑤𝑠𝑠 =  𝑤𝑤𝑓𝑓𝑟𝑟 × 𝑤𝑤𝑓𝑓𝑡𝑡     [18] 

With modern statistical software programs, though, it is often not necessary to manually 

combine the disparate weights at each stage, as such software programs have the capabilities 

to handle multilevel weights.  

 Furthermore, the analyses conducted in this paper are unique in that, although, the 

sample is multi-stage, producing multi-level data, the ultimate unit of analysis is the sector 

(public or private), comprising schools which, in turn, comprise teachers. Thus, for the 

analyses in this paper, it is necessary to weight sequentially, first by calculating the Level 1 

(i.e. Stage 2) weights for teachers nested in schools, aggregating their individual values on 

key variables to create school-level averages, and then subsequently calculating the Level 2 
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(i.e. Stage 1) weights for schools, nested in sector, aggregating their mean values on key 

variables to create sector-level averages. Following that, building on the previous section in 

which construction of each of the four sampling weights—base weight, non-response 

adjustment weight, post-stratification weights and the product of those three, the final 

weight—were detailed with formulas and examples, hereafter I will provide a breakdown of 

the second-stage, teacher-level, weights. 

 

Stage 2 Base Weights 

 Calculating the base weights at Stage 2 is the same as calculating at Stage 1: using 

Equation 3 to divide the actual number of teachers in a school (Nt) by the number of those 

teachers who received questionnaires (n t ). This can be seen in Table B.5 below, for two 

private schools: School 133 and School 136. In the table, each row is a unique case—a 

teacher embedded in the school who responded to the survey. The data are in long format, 

with school-level variables such as the total population of teachers per school (Nt) and the 

number of teachers sampled (n t ). School 133 is a small school, comprising a mere 13 

teachers, all of whom received questionnaires. This results in a base weight of 1.00 (13/13) 

for each teacher in that school. In contrast, School 136 is larger, comprising 34 teachers, 20 

of whom were randomly selected to receive a questionnaire. This results in a base weight of 

1.70 (34/20) for each teacher in School 136.  

 As was recommended with other weights, the Stage 2 base weights can be checked 

for computational accuracy by summing them using Equation 4 to multiply the base weight 

for school s (wbt(s) ) by the number of sampled teachers (n t(s) ). Doing so reveals that the base 
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weights were calculated correctly, as the sum of the base weights equal the total population 

of teachers for each school (i.e. 13 for School 133 and 34 for School 136). 

 
 
Table B.5 – Level 1 (Teacher) Base Weights 

 Teacher 
Population 

Teachers 
Sampled Base Weight Sum of Weights 

formula N t n t wbt  = N t / n t ∑w bt  = wbt  * n t 

equation   eq. 3 eq. 4 
     

School ID     
133 13 13 1.00 13 
133 13 13 1.00 13 
133 13 13 1.00 13 
133 13 13 1.00 13 
133 13 13 1.00 13 
133 13 13 1.00 13 
133 13 13 1.00 13 
133 13 13 1.00 13 
133 13 13 1.00 13 
133 13 13 1.00 13 
133 13 13 1.00 13 

     
136 34 20 1.70 34 
136 34 20 1.70 34 
136 34 20 1.70 34 
136 34 20 1.70 34 
136 34 20 1.70 34 
136 34 20 1.70 34 
136 34 20 1.70 34 
136 34 20 1.70 34 
136 34 20 1.70 34 
136 34 20 1.70 34 
136 34 20 1.70 34 
136 34 20 1.70 34 
136 34 20 1.70 34 
136 34 20 1.70 34 
136 34 20 1.70 34 
136 34 20 1.70 34 
136 34 20 1.70 34 
136 34 20 1.70 34 
136 34 20 1.70 34 

 
 

Stage 2 Non-Response Adjustment Weights 
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The non-response adjustment weights for the second stage (teacher level) is 

calculated with the same formula used to calculate the non-response adjustment at the first 

stage (school level)—the inverse of the response rate (calculated in Equation 5), as listed in 

Equation 6. This value then needs to be multiplied with the base weight, as delineated in 

Equation 7, to produce the non-response adjustment weight. For example, for School 133 has 

a response rate of 0.85 (11 respondents out of 13 sampled teachers), the inverse of which is 

1.18 (1/.85). This product of the non-response adjustment of 1.18 and the base weight of 1.00 

(13 teachers sampled out of a population of 13 teachers) results in a non-response adjustment 

weight of 1.18 for School 133. School 136 has a response rate of 0.95 (19/20), the inverse of 

which is 1.05 (1/.95). The product of the non-response adjustment of 1.05 and the base 

weight of 1.70 (20 teachers sampled out of a population of 34 teachers) results in a non-

response adjustment weight of 1.79 for School 136. 

However, as with the Stage 1 non-response adjustment weight calculations, this can 

be produced more simply using Equation 8, which simply divides the base weight for school 

s (wbt(s) ) by the response weight for school s (rr t(s) ). Doing so results in the same non-

response adjustment weight calculated in the previous paragraph, as displayed in Table B.6 

below. 

 As were done with the Stage 1 non-response adjustment weights, summing the Stage 

2 non-response adjustment weights by multiplying the non-response adjustment weight for 

school s (wnt(s) ) by the number of teachers who responded in school s (r t(s) ), as per Equation 

9 provides a simple check of the weight’s computational accuracy. As displayed in Table 

B.6, the sum of the non-response adjustment weights for each school equal the frame 
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population for each school (i.e. 13 for School 133 and 34 for School 136), as they should 

(Biemer and Christ 2008). 

 

 
 
Table B.6 – Level 1 (Teacher) Non-Response Adjustment Weights 

 Teacher 
Sampled 

Teachers 
Responded 

Base 
Weight 

Response 
Rate 

Non-
Response 
Weight 

Sum of Weights 

formula nt r t 
wbt  = N t / 

n t 

rr t  = r t / 

n t 

wnt  = wbt  / 
rr t 

∑w bt  = wnt  * r t 

equation   eq. 3 eq. 5 eq. 8 eq. 9 
       

School ID       
133 13 11 1.00 0.846 1.18 13 
133 13 11 1.00 0.846 1.18 13 
133 13 11 1.00 0.846 1.18 13 
133 13 11 1.00 0.846 1.18 13 
133 13 11 1.00 0.846 1.18 13 
133 13 11 1.00 0.846 1.18 13 
133 13 11 1.00 0.846 1.18 13 
133 13 11 1.00 0.846 1.18 13 
133 13 11 1.00 0.846 1.18 13 
133 13 11 1.00 0.846 1.18 13 
133 13 11 1.00 0.846 1.18 13 

       
136 20 11 1.70 0.846 1.79 34 
136 20 19 1.70 0.950 1.79 34 
136 20 19 1.70 0.950 1.79 34 
136 20 19 1.70 0.950 1.79 34 
136 20 19 1.70 0.950 1.79 34 
136 20 19 1.70 0.950 1.79 34 
136 20 19 1.70 0.950 1.79 34 
136 20 19 1.70 0.950 1.79 34 
136 20 19 1.70 0.950 1.79 34 
136 20 19 1.70 0.950 1.79 34 
136 20 19 1.70 0.950 1.79 34 
136 20 19 1.70 0.950 1.79 34 
136 20 19 1.70 0.950 1.79 34 
136 20 19 1.70 0.950 1.79 34 
136 20 19 1.70 0.950 1.79 34 
136 20 19 1.70 0.950 1.79 34 
136 20 19 1.70 0.950 1.79 34 
136 20 19 1.70 0.950 1.79 34 
136 20 19 1.70 0.950 1.79 34 
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Stage 2 Post-Stratification Weights 

Introduction to Post-Stratification Weighting 

Unlike at the first stage, where post-stratifications were not technically calculated 

(although, an example of such a calculation was provided), at the second stage, as 

information is known about key subgroups—here, gender (male or female) and full-time 

teacher status (full-time teachers versus full-time lecturers, part-time lecturers, student 

teachers, etc.)—shown by extant research to be correlated with the outcome of interest—

teacher quality—it is possible to use post-stratification weights to bring the respondent 

distributions of these classes in line with their population distribution. Thus, at the second 

stage, because school population data are known for these two subgroups of teachers—

gender and full-time teacher status—post-stratification weights can be calculated so that the 

respondent population agrees with the actual population per school of those groups. This is 

accomplished by pairing auxiliary information with the respondents’ demographic 

information, allowing respondents in those weighting class cells to be weighted back into 

proper proportion by using Equation 12 above. 

Consider a generic example of a school with 85 teachers, 70 of whom received 

questionnaires and 49 of whom responded (70.0 percent). Of these 49, 38 are male (77.6 

percent), higher than the actual percentage of male teachers at the school, 72.9 percent 

(62/85). To compensate for non-response bias by gender, the population proportion of male 

teachers at this school (Nm) is divided by the respondent proportion (rm), resulting in a post-

stratification weight (wp) of .939 (.729/.776). Correspondingly, female respondents at this 

school will be weighted by 1.20 (.271/.225). This means that the impact of male respondents 
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at this school will be slightly decreased and the impact of female respondents at this school 

will be slightly increased, to more accurately represent reality. 

 To further reduce bias, post-stratification weights can be calculated for other 

characteristics as well. If such information is available, these traits can be combined into a 

single calculation—for example, by gender and full-time teacher status if the number of 

female full-time teachers, male full-time teachers, female part-time teachers, and male part-

time teachers are known. If only the separate distributions are known (e.g. the number of 

female teachers is known, and the number of full-time teachers is known, but the number of 

full-time female teachers are not known), the weights can be calculated sequentially using an 

iterative weighting technique known as raking (Scheuren 2013).  

 

Raking 

Raking is an iterative proportional fitting procedure, operating on the marginal 

distributions of the auxiliary variables (Kalton and Flores-Cervantes 2003:86). As I know the 

marginal distributions for gender and full-time teacher status but not the distribution for 

gender by full-time teacher status, I rake the weights, which works the same way as post-

stratification but does so iteratively until the sample population closely approximates the 

actual population (Scheuren 2013). Raking weights requires that subsequent calculations use 

the weighted data from the prior iteration. As an example, consider Table B.7 below, which 

has the sample and total populations for both auxiliary variables (gender, occupying the 

rows, and full-time teacher status, occupying the columns), for a school in the sample, School 

57. 
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Kalton and Flores-Cervantes (2003:86) describe the raking process as follows: “first, 

the sample rows totals are forced to conform to the population row totals; then the sample 

adjusted column totals are forced to conform to population column totals; then the row totals 

 
 
Table B.7 – Example of Raking on Two Auxiliary Variables for School 57 

FT = full-time teacher; PT = non-full-time teacher; RW1 = raked weight for Step 1  
M = male; F = female; RW2 = raked weight for Step 2; NA = unknown data 
 

Cell A B C D E F G H I J 
1 Respondent Population  School Population RW1 
2  FT PT Total   FT PT Total I3/D3↓ 
3 M 9 3 12  M NA NA 20 1.67 
4 F 4 3 7  F NA NA 10 1.43 
5 Total 13 6 19  Total 17 13 30 I4/D4↑ 
6           
7 Step 1 Data  Step 1 Formulas  
8  FT PT Total   FT PT Total  
9 M 15.00 5.00 20.00  M B3*J3 C3*J3 B9+C9  
10 F 5.71 4.29 10.00  F B4*J4 C4*J4 B10+C10  
11 Total 20.71 9.29   Total B9+B10 C9+C10   
12 RW2 0.82 1.40   RW2 G5/B11 H5/C11   
13           
14 Step 2 Data  Step 2 Formulas RW3 
15  FT PT Total   FT PT Total I3/D16↓ 
16 M 12.31 7.00 19.31  M B9*B12 C9*C12 B16+C16 1.04 
17 F 4.69 6.00 10.69  F B10*B12 C10*C12 B17+C17 0.94 
18 Total 17.00 13.00   Total B16+B17 C16+C17  I4/D17↑ 
19           
20 Step N Data  Step N Weights / Formula  
21  FT PT Total   FT PT Total  
22 M 12.66 7.34 20  M 1.41*B3 2.45*C3 B22+C22  
23 F 4.34 5.66 10  F 1.08*B4 1.89*C4 B23+C23  
24 Total 17 13 30  Total B22+B23 C22+C23   

 
 
are readjusted to conform; and so on until convergence is reached.” Here, convergence refers 

to the point in which the combined values of the weights for each teacher in a school sum to 

the correct number of male and female teachers in the school while simultaneously summing 

to the correct number of full-time and non-full-time teachers in the school. In examining the 
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excerpted raking process for School 57 in Table B.7 above it is first evident that the 

respondent population does not match the school population, by comparing the sub-table 

Respondent Population to the sub-table School Population. Regarding gender, the number of 

male teachers who responded equals 12 but the actual number of male teachers at the school 

is 20. Likewise, 7 female teachers responded but the known population data for the school 

indicates there are 10 female teachers. The same holds true for the other variable of interest, 

full-time teacher status: the number of full-time teachers who responded equals 13 but the 

known population total for School 57 is 17 full-time teachers. Correspondingly, only 6 of the 

respondents are non-full-time teachers even though it is known that 13 non-full-time teachers 

work at the school. Note the four NA cells in the School Population sub-table. This is 

because the separate distributions for these parameters are unknown; only their grand totals 

are known. If the former were known, the post-stratification weights could be calculated in 

one step rather than having to rake them.  

The first step to raking, then, is to calculate the raked weight for Step 1 (kw1(s) )—that 

is, the first iteration of the process—which is simply the population total of male teachers in 

school s (Ns(p) ) divided by the total number of male respondents in school s (r s(p) ). The 

formula for this calculation is as follows: 

 𝑘𝑘𝑤𝑤1(𝑟𝑟) =  
𝑁𝑁𝑠𝑠(𝑝𝑝)

𝑟𝑟𝑠𝑠(𝑝𝑝)
     [19] 

In Table B.7 this is done first for males by dividing Cell I3 by Cell D3 and second for 

females by dividing Cell I4 by Cell D4. These values, 1.67 for males and 1.43 for females, 

are then multiplied by the corresponding respondent population in each cell. Here, 9 full-time 

male respondents (Cell B3) and 3 part-time males (Cell C3) are multiplied by 1.67 (Cell J3), 

resulting in a value of 15 full-time males (Cell B9) and 5 part-time males (Cell C9), for an 
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adjusted male population of 20 (Cell D9), which concurs with the actual population of males 

(Cell I3). Likewise, the 4 full-time female respondents (Cell B4) and 3 part-time females 

(Cell C4) are multiplied by 1.43 (Cell J4), resulting in a value of 5.71 full-time females (Cell 

B10) and 4.29 part-time females (Cell C10), for an adjusted female population of 10 (Cell 

D10), in line with the actual female population (Cell I4).  

 Although the row cell values now align with the population totals, adjusting them via 

the Step 1 raked weight has the side effect of unbalancing the column cell values. For 

example, in the Step 1 Data sub-table, the full-time teacher column sums to 20.71 (Cell B11) 

and the part-time teacher column sums to 9.29 (Cell C11), compared to the actual 

populations for those parameters of 17 (Cell G5) and 13 (Cell H5). The second iteration of 

the raking process corrects for this by employing Equation 19, dividing the population total 

for full-time teachers (Cell G5) by the adjusted total following the first raking iteration (Cell 

B11), resulting in a Step 2 raked weight of 0.82 (17/20.71) for full-time teachers, and 

dividing the population total for part-time teachers (Cell H5) by the raked adjustment (Cell 

C11), resulting in a Step 2 raked weight of 1.40 (13/9.29) for part-time teachers.  

The weights from the second raking iteration are thereafter applied to column cells to 

realign the column cell values with the known population totals. For instance, the previously 

iterated values of 15 full-time male teachers (Cell B9) and 5.71 full-time female teachers 

(Cell B10) are multiplied with the Step 2 raked weight of 0.82 (Cell B12) to produce refined 

column values of 12.31 full-time male teachers and 4.69 full-time female teachers, which, 

together, sum to 17.00 (Cell B18), in line with the true population total of full-time teachers 

(Cell G5). The same is done to the part-time teachers column cells, aligning the refined 

column total of 13.00 (Cell C18) with the population total (Cell H5).  
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And, in doing so, as before, adjusting the cells of one of the parameters unbalances 

the cells of the other, in this case, unbalancing the row totals for gender. Thus, the iterative 

process is repeated until convergence is reached—that is, when all four column and row cell 

totals match their population totals. The final values for the raked variables are found in the 

Step N Data sub-table of Table B.7, showing that cell values of 12.66 full-time male teachers 

(Cell B22), 7.34 part-time male teachers (Cell C22), 4.34 full-time female teachers (Cell 

B23), and 5.66 part-time female teachers (Cell C23) achieved convergence by producing the 

correct population total of 30 teachers (Cell D24).  

 

Raking in Statistical Software Programs 

 Now that it is clear how raking works in theory, it is worth providing an example of 

how to set up survey data in statistical software programs for the raking of data that are 

nested in groups, as the example above only displayed the process manually, and for a single 

group. Using statistical software programs are preferable for raking, rather than doing so 

manually, which is tedious, labor intensive, and prone to errors. Consider the starting dataset 

below, for two schools in the data (School 57 and School 58). The raking process will 

involve two key variables—gender and full-time teacher status, as delineated in the previous 

section—but also require knowledge of the school each teacher is embedded in, and to which 

each population and respondent count variable refer to. Each row in the Table B.8 represents 

a unique teacher.  

Variable Operationalization 
  sid:   identification variable for the school 
  male:   binary variable where 1 = male, 0 = female 
  fulltime: binary variable where 1 = full-time teacher, 0 = otherwise 
  N_all:   true population of teachers, per school 
  n_all:   number of respondents in the sample, per school 
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  N_male:  true population of male teachers, per school 
n_male:  number of male respondents in the sample, per school 

  N_full:  true population of full-time teachers, per school 
  n_full:   number of full-time respondents in the sample, per school 
 
 
 
 
Table B.8 – Level 1 (Teacher) Raked Weight Calculations for School 57 and School 58 (1/2) 

sid male fulltime N_all n_all N_male n_male N_full n_full 
57 1 1 30 19 20 12 17 13 
57 1 1 30 19 20 12 17 13 
57 1 1 30 19 20 12 17 13 
57 1 1 30 19 20 12 17 13 
57 1 1 30 19 20 12 17 13 
57 1 1 30 19 20 12 17 13 
57 1 1 30 19 20 12 17 13 
57 1 1 30 19 20 12 17 13 
57 1 1 30 19 20 12 17 13 
57 1 0 30 19 20 12 17 13 
57 1 0 30 19 20 12 17 13 
57 1 0 30 19 20 12 17 13 
57 0 1 30 19 20 12 17 13 
57 0 1 30 19 20 12 17 13 
57 0 1 30 19 20 12 17 13 
57 0 1 30 19 20 12 17 13 
57 0 0 30 19 20 12 17 13 
57 0 0 30 19 20 12 17 13 
57 0 0 30 19 20 12 17 13 
58 1 1 33 15 20 9 25 14 
58 1 1 33 15 20 9 25 14 
58 1 1 33 15 20 9 25 14 
58 1 1 33 15 20 9 25 14 
58 1 1 33 15 20 9 25 14 
58 1 1 33 15 20 9 25 14 
58 1 1 33 15 20 9 25 14 
58 1 1 33 15 20 9 25 14 
58 1 1 33 15 20 9 25 14 
58 0 1 33 15 20 9 25 14 
58 0 1 33 15 20 9 25 14 
58 0 1 33 15 20 9 25 14 
58 0 1 33 15 20 9 25 14 
58 0 1 33 15 20 9 25 14 
58 0 0 33 15 20 9 25 14 
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Using the sample data above, I will hereafter provide an example, including sample 

code, on how to prepare the data set for raking in Stata.9 The first step is to label the 

dichotomous variables for gender and full-time teacher status, as it will be easier to combine 

them later on with the school identification variable, which is necessary in order to ensure 

that the raking functions correctly—that is, by group.  

* STEP 1: LABEL DICHOTMOUS VARIABLES, male AND fulltime 
gen gender = male 
label define GENDER 1 "Male" 0 "Female" 
label values gender GENDER 
 
gen timecat = fulltime 
label define TIMECAT 1 "Full-time" 0 "Part-time" 
label values timecat TIMECAT 

 
The second step is to create count variables for each of the four groups—male and female, 

full-time and non-full-time. The following code works because the dichotomous variables 

were labeled in Step 1.  

* STEP 2: CREATE WITHIN-SCHOOL GROUP TOTALS 
gen ngender = n_male if male 
replace ngender = n_all - n_male if !male 
egen scgender = group(school gender), label 
 
gen ntime = n_full if fulltime 
replace ntime = n_all - n_full if !fulltime 
egen sctime = group(school timecat), label 

 
 The previous two steps enable Table B.9, which complements Table B.8 and adds the 

labeled binary variables (gender and timecat) created above, count variables of the total 

number of teachers in a school for whichever group that particular teacher is in (ngender and 

ntime), and categorical variables tying teachers to schools by the groups they are nested in. 

Variable Operationalization 
  sid:   identification variable for the school 
  gender:  labeled binary variable, Male or Female 
                                                             
9 I thank Dr. Steven Samuels and Dr. Nicholas Cox for assisting in the development of this Stata code. 
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  timecat: labeled binary variable, Full-time or Part-time 
  ngender: total teachers per school of the same gender as the respondent 
  scgender: categorical variable of sid and gender 
  ntime:  total teachers per school of the same timecat as the respondent 
  sctime:  categorical variable of sid and timecat 
  oldwt:  the non-response adjustment weight (see Equation 7) 
  newt:  the final, raked weight for each teacher 
 
 
 
Table B.9 – Level 1 (Teacher) Raked Weight Calculations for School 57 and School 58 (2/2) 

sid gender timecat ngender scgender ntime sctime oldwt newwt 
57 Male Full-time 20 57 Male 17 57 Full-time 1.58 1.41 
57 Male Full-time 20 57 Male 17 57 Full-time 1.58 1.41 
57 Male Full-time 20 57 Male 17 57 Full-time 1.58 1.41 
57 Male Full-time 20 57 Male 17 57 Full-time 1.58 1.41 
57 Male Full-time 20 57 Male 17 57 Full-time 1.58 1.41 
57 Male Full-time 20 57 Male 17 57 Full-time 1.58 1.41 
57 Male Full-time 20 57 Male 17 57 Full-time 1.58 1.41 
57 Male Full-time 20 57 Male 17 57 Full-time 1.58 1.41 
57 Male Full-time 20 57 Male 17 57 Full-time 1.58 1.41 
57 Male Part-time 20 57 Male 13 57 Part-time 1.58 2.45 
57 Male Part-time 20 57 Male 13 57 Part-time 1.58 2.45 
57 Male Part-time 20 57 Male 13 57 Part-time 1.58 2.45 
57 Female Full-time 10 57 Female 17 57 Full-time 1.58 1.08 
57 Female Full-time 10 57 Female 17 57 Full-time 1.58 1.08 
57 Female Full-time 10 57 Female 17 57 Full-time 1.58 1.08 
57 Female Full-time 10 57 Female 17 57 Full-time 1.58 1.08 
57 Female Part-time 10 57 Female 13 57 Part-time 1.58 1.89 
57 Female Part-time 10 57 Female 13 57 Part-time 1.58 1.89 
57 Female Part-time 10 57 Female 13 57 Part-time 1.58 1.89 
58 Male Full-time 20 58 Male 25 58 Full-time 2.20 2.22 
58 Male Full-time 20 58 Male 25 58 Full-time 2.20 2.22 
58 Male Full-time 20 58 Male 25 58 Full-time 2.20 2.22 
58 Male Full-time 20 58 Male 25 58 Full-time 2.20 2.22 
58 Male Full-time 20 58 Male 25 58 Full-time 2.20 2.22 
58 Male Full-time 20 58 Male 25 58 Full-time 2.20 2.22 
58 Male Full-time 20 58 Male 25 58 Full-time 2.20 2.22 
58 Male Full-time 20 58 Male 25 58 Full-time 2.20 2.22 
58 Male Full-time 20 58 Male 25 58 Full-time 2.20 2.22 
58 Female Full-time 13 58 Female 25 58 Full-time 2.20 1.00 
58 Female Full-time 13 58 Female 25 58 Full-time 2.20 1.00 
58 Female Full-time 13 58 Female 25 58 Full-time 2.20 1.00 
58 Female Full-time 13 58 Female 25 58 Full-time 2.20 1.00 
58 Female Full-time 13 58 Female 25 58 Full-time 2.20 1.00 
58 Female Part-time 13 58 Female 8 58 Part-time 2.20 8.00 
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Using the data in Table B.9, the third step is to conduct the raking procedure, which 

requires Dr. Nicholas Winter’s (2015) survwgt add-on module, which is available via the 

Statistical Software Components archive (SSC).  

* STEP 3: RAKING PROCEDURE TO GENERATE FINAL LEVEL 1 WEIGHTS  
/* ssc describe survwgt */ 
survwgt rake oldwt, by(scgender sctime) totvar(ngender ntime) generate(newwt) 

 
The raking procedure requires the old weight, oldwt, described above and calculated via 

Equation 7 in this paper, which is then grouped by the categorical variables that identify 

teachers by school (sid) and group (gender and timecat), scgender and sctime. These 

categorical variables by school and group are necessary to ensure the correct weight is 

calculated for each teacher, given that there are multiple groups nested in multiple schools in 

the data set. Simpler survey designs would be able to group by single-level groups, such as 

gender alone. Finally, the variables ngender and ntime provide the population totals for the 

previous grouping variables, scgender and sctime, enabling the raking algorithm to weight 

each teacher appropriately so that the sum of those weighs in each group equal the population 

totals for those groups. The algorithm resulted in a final, raked weight, newwt, which should 

sum to the actual population totals for each group, for each school.  

 For instance, the weights for full-time status for each male teacher in School 57 sum 

to 20 (12.67 full-time and 7.33 part-time) male teachers, which matches the known total, as 

listed in the N_male variable in Table B.8, as well as the Step N Data sub-table of Table B.7. 

Likewise, the sums of the raked weights for the other variables and groups also agree with 

the known population totals, confirming they were calculated correctly. This satisfies Biemer 

and Christ’s (2008:531) proclamation that "a poststratification adjustment is needed that 

modifies the initial weight in such a way that the sum of the weights over all sampled 
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individuals in each of the age-sex subgroups is identical to the known population sizes within 

each of those subgroups." 

As the raked weight was calculated based off the non-response adjustment weight, 

which itself was the product of the base weight and the non-response adjustment, this raked 

weight calculated above is the final, Level 1 weight for each teacher, to be used in the 

analyses.  

 

Dealing with Missing Data 

Although not present in the examples above, when calculating these weights for all of 

the schools in the data set, some problems may arise in cases of missing data (e.g. it is not 

known if a teacher is male or female, making it impossible to calculate a raked weight). If 

only a small portion of cases are missing, multiple imputation can be used. For instance, in 

this data set, 29 of the 1480 respondents had missing data on gender. I use multiple 

imputation via chained regression to fill in these missing values, thereby enabling me to 

complete the raking process in full. 

In other situations, the raking process may fail not because of missing data for a 

respondent in the data but due to the complete absences of subgroups in the data. For 

instance, consider a school with a known population of 20 full-time teachers and 5 part-time 

teachers where all teachers are given a questionnaire but the respondents comprise 15 full-

time teachers and 0 part-time teachers. In this case, the raking procedure will fail entirely 

until the problematic schools are identified and corrected. To fix the issue, the known 

population totals for the problematic groups—in this example, full-time teacher status—can 

be manually adjusted. Using the example data above, this would entail manually recoding the 
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n_full variable to match the N_full variable for those teachers where the timecat variable 

equals “Full-time” (i.e. where fulltime = 1). This is akin to setting the weight equal to 1.0, or, 

put differently, unweighting it for this particular group.  

 

Conclusion 

 As noted, ultimately the final weight at Stage 1 should be multiplied with the final 

weight at Stage 2, to create the final multilevel weight. However, as most modern statistical 

software programs are designed to handle multi-stage weights for multilevel analyses, it is 

often not necessary to manually combine them. Furthermore, while the analyses in this paper 

involve multilevel data stemming from multi-stage surveying, because the analyses involve 

sector-level comparisons of aggregated, school-level data, the multi-stage weights should be 

calculated sequentially. First, the Level 1 teacher weights should be employed while 

aggregating the school-level data, and then the Level 2 school weights should be employed 

on the subsequent, sector analyses. In Stata, this would entail survey setting the data at the 

teacher level, using the final, raked weight: 

    * LEVEL 1 SURVEY SET 
     svyset id [pweight=newwt], strata(sid) 
 
where id is a numerical identification variable for each teacher in the data set, newwt is the 

final, raked teacher-level weight delineated above, stratified by sid, which is the unique 

numerical identifier for each school.  

Following that, the analyses for calculating the school-level aggregated scores for the 

variables of interest are conducted for each school, using the survey prefix command in 

Stata: 

* CONDUCT LEVEL 1 ANALYSES  
     svy: mean var, over(sid) 
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where mean is the command to obtain the mean of a variable called var, grouped by school 

(i.e. sid). The results are then collapsed to the school level in a new, aggregated data set 

where the data are then survey set for the school level, as described earlier in the Stage 1 

explanation in this paper:  

    * LEVEL 2 SURVEY SET 
     svyset sid [pweight=sweight], strata(stratum) 
 
where sid is, again, the unique numerical identifier for each school, sweight is the rescaled 

final, school-level weight, stratified by stratum, which is one of six strata demarcated by 

sector and region: public east, central, and west; private east, central, and west.  

Once the data are survey set, the Level 2 analyses can be conducted using the same 

survey prefix described above, except the grouping variable would now be at the sector 

instead of at the school: 

* CONDUCT LEVEL 2 ANALYSES  
     svy: mean var, over(sector) 
 
where mean is the command to obtain the mean of a variable called var—a variable 

aggregated at the school-level, previously calculated from the Level 1 analyses—grouped by 

sector (i.e. public or private). 
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APPENDIX C – POWER ANALYSES FOR MULTILEVEL DATA 

Power Analyses in General 

When drawing samples for quantitative data analysis it is important to determine 

beforehand the minimum sample size needed to ensure statistical power (Salkind and 

Rasmussen 2011). Statistical power is “the probability of detecting an effect when it does 

exist” (Scherbaum and Ferreter 2009:348). That is, it is “the probability of obtaining a 

statistically significant result” (Cohen 1992:98). Put differently, power is the probability of 

correctly rejecting a false null hypothesis (Cohen 1992; Kenny 1987; Salkind and Rasmussen 

2011). Incorrectly rejecting a true null hypothesis is known as a Type I error, whereas 

incorrectly accepting an untrue null hypothesis is a Type II error (Peat et al. 2002). The 

maximum risk one is willing to take of making a Type I error is represented by α and is 

conventionally set at .05, and the probability of making a Type II error is represented by β 

and is conventionally set at .20 (Cohen 1992), which results in a power of .80 since power 

equals 1 - β (Kenny 1987; Peat et al. 2002). 

power = 1- β    [20] 

One use of a power analysis is to determine the sample size needed to detect a 

significant effect, according to pre-specified criteria (Cohen 1992). The criteria for 

computing power in single-level research are the aforementioned desired level of α (the 

probability of making a Type I error), the sample size (N), the desired level of power (1-β), 

and the effect size (ES) (Scherbaum and Ferreter 2009:348). The effect size is the difference 

between the null (H0) and the alternate hypothesis (H1)—or, rather, it represents “just how 

wrong the null hypothesis is likely to be” (Cohen 1992:92). Cohen (1992) offers an example: 

if a researcher believes that boys are more prone to dyslexia than are girls, in a sample of 
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dyslexic children, the null hypothesis states that the number of dyslexic boys and girls should 

be the same (i.e., boys should represent .50 of the sample). The alterative hypothesis 

specifies a different proportion (e.g., boys should represent .60 of the sample). The ES is 

therefore .10 (the difference between .50 and .60) 

 When conducting power analyses, typically the α and ES are fixed, and the level of 

power and the N are varied to determine how they impact each other (Scherbaum and 

Ferreter 2009:349). Thus, once the researcher decides on the fixed level for the ES, she can 

conduct a power analysis to determine the minimum N needed to satisfy the other criteria. 

According to Cohen (1992:99), the value of the ES should be posited from the researcher’s 

knowledge of the field—from the values founds in previous studies using similar variables—

or from the researcher’s intuition. To aid researchers in their specifications, Cohen (1977, 

1992) specified three conventional effect sizes: small = .2, medium = .5, and large = .8. A 

small ES is so small that it cannot be detected without statistical analyses, such as the 

difference in height between 15- and 16-year old girls (Cohen 1977). A medium ES is large 

enough to be detected by the naked eye of a careful observer, such as the difference in height 

between 14- and 17-year old girls. A large ES is so large that statistics are usually 

unnecessary to detect the difference, such as the difference in height between 13- and 18-year 

old girls. As another example, Cohen (1992:99) states that “the .20 ES is exemplified by the 

mean IQ difference between twins and nontwins (the latter being larger), the .50 ES by the 

mean IQ difference between clerical and semiskilled workers, and the .80 ES by the mean IQ 

difference between PhDs and college freshmen.” 

 In addition to the α and ES, the researcher needs to posit a desired power to determine 

the necessary sample size (Cohen 1992:100). As Cohen (1992) notes, ideally, all studies 
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would be able to use an α of .01 and a power of .99, but that is not cost-effective: few 

researchers could afford that since sampling requires resources. Following that, Cohen 

(1992) proposes as a convention a value of .80 for power. This is because it is usually more 

serious to make an incorrect positive claim (Type I error) than an incorrect negative claim 

(Type II error). And, given the inverse relationship between α and β (Scherbaum and Ferreter 

2009:348), the conventional significance of α=.05 amounts to β = .20 (thus, a power of .80), 

which makes a Type II error four times as likely as a Type I error. 

 However, the aforementioned procedure is intended for single-level research models. 

If researchers plan to analyze survey data using multilevel models, this requires a more 

complicated approach since additional factors need to be accounted for (Cohen 1998; 

Scherbaum and Ferreter 2009). According to Scherbaum and Ferreter (2009), the difficulty in 

conducting power analyses in multilevel models stems from the multiple types of parameters 

involved. First, the data on the dependent variable within a Level 2 unit are not statistically 

independent—that is, “there is a relationship between the data provided by different 

individuals within a group” (2009:351). Consequently, a measure of this relationship, such as 

the intraclass correlation (ICC), must be considered in power analyses for multilevel 

research. The ICC is “the ratio of the between group variability to the total variability” 

(2009:351). Put differently, “the ICC is a relative estimate of the proportion of variance that 

can be attributed to ‘true’ differences between the subjects” (Peat et al. 2002:143). The ICC 

(ρ) is calculated as  

ρ = τ00  / (τ00  + σ2)    [21] 

 where τ00  = the variance component for level-1 error term; and σ2= the variance component 

for level-2 error term in the intercept (Scherbaum and Ferreter 2009). Multilevel models 
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allow for more accurate parameter estimates by mitigating the impact of within-group 

dependence (Scherbaum and Ferreter 2009). Maas and Hox (2005) found that these 

parameter estimates are biased when Level 2 sample sizes are small (less than 30) and the 

ICC is middling to large (.10 to .30), which is characteristic of “most organizational 

research” (Scherbaum and Ferreter 2009:351), and thus, the reason why it is important to 

estimate statistical power in multilevel organizational research by using techniques that 

factor in the multiple parameters involved. 

 Because variances are not known beforehand, the ICC is typically estimated using 

extant research (Scherbaum and Ferreter 2009). ICC values typically range from .05 to .20 

(Bliese 2000; Snijders and Bosker 1999), with a median of .12 (James 1982). ICC greater 

than .30 are rare (Bliese 2000). Thus, Scherbaum and Ferreter (Scherbaum and Ferreter 

2009:351) conclude that “a value between .10 and .15 will provide a conservative estimate of 

the ICC when it cannot be precisely computed.” 

 Unlike single-level research, where “power is a monotonic function of the sample 

size” (meaning that as sample size increases so does the statistical power of the model), 

power is not a simple monotonic function in multilevel models (Scherbaum and Ferreter 

2009:352). Thus, in some cases simply increasing the N at either level will not substantially 

affect the power of the model. Estimating power is therefore an “optimization problem” in 

which the researcher determines the proper N for each level (2009:352). Most simulation 

estimates that increasing the N at Level 2 more effectively increases power than increasing it 

at Level 1 (Brown and Daper 2000; Mok 1995; Scherbaum and Ferreter 2009). 

 Scherbaum and Ferreter (2009) examine past simulation studies for general 

conclusions about sample sizes and statistical power, finding that most researchers advocate 
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a Level-2 N of at least 30. Kreft (1996) posited the 30/30 rule of thumb: suggesting the need 

to sample 30 Level-2 units (i.e. organizations) and 30 Level-1 units (i.e., individuals within 

those organizations), for a total sample size of 900. Hox (1998) advocates a 50/20 rule, but a 

Level-2 N of 30 is the more common recommendation (Maas and Hox 2005). In fact, 

Scherbaum and Ferreter (2009:354) contend that “the 30/30 rule may lead to high levels of 

power but is probably excessive for most organizational research” since this leads to a 

sample size of 900, which is greater than typical organizational research (Scandura and 

Williams 2000). Thus, they assert that while past simulation studies can provide general 

guidance, they should not be a substitute for conducting power analyses.  

For single-level analyses, estimating power is a simple function of the level of α, the 

ES, and the N (Scherbaum and Ferreter 2009:355). Multilevel analyses add to those criteria 

the standard errors (SE) of the parameters of interest. Snijders and Bosker (1993, 1999) 

utilized the following formula to identify the maximum standard errors that will attain a 

given level of power for a specified two-tailed α and ES: 

SE ≤ ES / (Z1-α/2  + Z1-β)    [22] 

where SE = standard error; ES = effect size; Z1-α/2  = the z score for the chosen level of Type 

I error for a two-tailed test (typically 1.96); and  Z1-β  = the desired level of power (typically 

≥ .80). The researcher can use this formula to determine the maximum allowed SE.  

Scherbaum and Ferreter (2009) rewrite this formula to estimate the model’s statistical power: 

Z1-β   ≤ (ES / SE) - Z1-α/2    [23] 
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Thus, as delineated by Scherbaum and Ferreter (2009), to estimate power for a multilevel 

sample for fixed effects requires three steps.10 First, estimate the variance for the parameter 

of interest by using the following equation from Raudenbush et al. (2005):  

    var(γ 01 ) = 4(ρ + [(1 – ρ) / n]) / J   [24] 

where var(γ 01 ) is the variance for the fixed effects for the slope term in Level 2 equation for 

the Level 1 intercept (γ 01 ) in the standard Level 2 equation for multilevel models (β0j  = γ 00  + 

γ 01Wj + u0j); ρ is the ICC (see Equation 21); n is the Level-1 sample size; and J is the Level-

2 sample size.  

Second, estimate the L1 and L2 sample sizes that will achieve the desired SE for the 

given variance. The maximum allowed SE can be calculated by taking the square root of 

var(γ 01 )(which was calculated in the previous step):  

SE(γ 01 ) = √var(γ 01 )    [25] 

 Third, use the SE in the Equation 3 to estimate statistical power. In conclusion, 

Scherbaum and Ferreter (2009) recommend using the previous equations to conduct power 

analyses, varying the criteria to estimate the minimum sample sizes needed at each level to 

attain the desired level of power.   

 

Power Analyses in this Paper 

Because my dissertation research project involves multilevel data, it is important to 

conduct these power analyses before drawing my stratified random sample, so as to ensure I 

have an adequate sample size at both Level 2 (schools) and Level 1 (teachers) to conduct 

                                                             
10 Scherbaum and Ferreter (2009) also describe power analyses for analyses of variance components and 
cross-level interactions, but because these are not the focus of my dissertation, I rely on the more basic power 
analyses for fixed effects. 
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valid statistical analyses. I examine several research questions in this paper, such as 1. the 

relationship between the teacher rotation system (jinji idou) and the distribution of quality 

teachers, and 2. how that distribution is related to the distribution of school performance. 

Because these research questions involve multiple outcome variables at multiple levels, the 

power analyses will not perfectly match each outcome. In this case, the sample size should be 

calculated for the primary outcome of interest (Peat et al. 2002). I identify the latter research 

question listed above as the primary outcome of interest since it is most closely related to the 

primary purpose of education systems: student achievement.  

Following that, using the aforementioned equations, I conduct power analyses to 

determine the minimum sample size needed for my research project. I use the typical 

conventions for α (.05, for a two-tailed test) and power (.80), and I select a conservative 

estimate of the ICC as .18, following Scherbaum and Ferreter’s (2009) recommendation. I 

select an ES of .5 since I am interested in detecting medium-sized effects—those that are 

“likely to be apparent to the naked eye of a careful observer” (Cohen 1992:99)—as I believe 

the ‘naked eye’ test is representative of how most people make decisions on where to send 

their children for schooling (i.e., by what they see in the real world). In this case, a small ES 

would be too stringent since it is used to identify differences that can only be detected with 

statistical analyses rather than by everyday observation. This decision is further justified by 

the most recent results from the Program for International Student Assessment (PISA), which 

examines high school students’ performance among dozens of countries, finding that the 

reading performance gap between private and public high school students is noticeably larger 

in Japan than the OECD average, even after accounting for student background traits, school 

autonomy, and school competition for students (PISA 2011). 
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Table C.1 – Selected Statistical Power Estimates of a Medium Effect Size for γ 01  Under 
Varying Sample Sizes 
 
  

 

 

 

 

 

 

 

 
 
 

 

The power estimates of a medium effect size indicate that the minimum sample size 

needed to achieve a power of .80 is 30/15: 30 schools (L2) and at least 15 teachers (L1) 

within each school. See Table C.1 for selected combinations of sample sizes and their 

estimated power. See Figure 1 for a visual representation of other estimates based on varying 

sample sizes11. To achieve a power of .80 at least 30 schools must be sampled, for even 

larger sample sizes at L1 cannot raise the power enough to reach .80 for L2 sample sizes less 

than 30. Since, in a two-group research design (here, public versus private schools), the 

sample sizes should be equal or nearly equal (Kenny 1987), this would require 15 schools 

                                                             
11 I thank Dr. Charles Scherbaum for assisting in the creation of this figure. 

n (L1 sample size) J (L2 sample size) Estimated Power 
15 15 .513 
30 15 .566 
15 20 .633 
30 20 .686 
15 25 .729 
30 25 .780 
15 30 .804 
30 30 .850 
15 35 .860 
30 35 .899 
15 40 .902 
30 40 .933 
15 45 .932 
30 45 .956 
15 50 .953 
30 50 .972 
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from each sector. If 40 schools are sampled, this would be enough to raise power to 

above .90, whereas a sample of 50 schools would likely constitute a power above .95.  

 
 
Figure C.1 –Statistical Power Estimates of a Medium Effect Size for γ 01  Under Varying 

Sample Sizes  

 

 

 

 

 

 

 

 

 

 

 

 

nota bene: predicted power is based on a conservative estimate of a 0.18 ICC 

 
 

Accordingly, I planned my sample to collect approximately 50 schools. I randomly 

sampled 68 of the 83 schools from the sampling frame. With an overall school response rate 

of 77.8 percent, my sample comprised 53 schools (28 public and 25 private). Four of those 

schools were dropped due to low Level 1 response rates (that is, less than 20 percent), two 
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from each sector, resulting in a final Level 2 sample size of 49 schools (26 public and 23 

private). The Level 1 sample of teachers embedded in those schools ranged from 11 (this 

particular school only employs 13 total teachers, so 11 of 13 respondents is a high Level 1 

response rate) to 85, with quartiles at 22, 34, and 47. The mean Level 1 sample was 37.4 

teachers per school. Examination of intraclass correlation coefficients, stemming from 

multilevel regression models on each of the eight dependent variables of interest (described 

elsewhere), revealed a maximum ICC of 0.146. Consequently, with a Level 2 sample size of 

49, an average Level 1 sample size of 37, and a maximum ICC of 0.146, my final sample has 

an approximate power of 0.988—a conservative estimate well above the standard threshold 

of 0.80.  
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APPENDIX D – RANDOM ASSIGNMENT ANALYSES 

Introduction 

When seeking to conduct group comparisons in which the two groups are composed 

of potentially different subject, there is the concern that differences in these two groups may 

affect the comparisons of these two groups. There are multiple ways to address this concern, 

such as only comparing across groups those differences which exist within-groups or by 

using relative variation measures, such as the coefficient of variation. I employ both 

techniques in the core analyses of Chapter 5. However, for the sake of robustness, I now 

consider a third option: difference-in-difference (DiD) models via random assignment. Past  

education research has also employed random assignment methods (Chetty et al. 2011; 

Jackson 2012), but the implantation here is different, being more in line with DiD models 

common to experimental research (Abadie, Diamond, and Hainmueller 2010; Buckley and 

Shang 2003; Card and Krueger 1994; Puhani 2012). 

Using a difference-in-differences model is essentially a fixed-effects model that 

“allows for the presence of unobserved confounders but restricts the effect of those 

confounders to be constant” (Abadie et al. 2010:495). The most common set up is where 

outcomes are recorded for two groups across two time periods. One group—the treatment 

group—is exposed to some type of treatment in between Time 1 and Time 2. In contrast, the 

other group—the control group—is not exposed to the treatment at all. Because the same 

subjects are recorded at the start and end of the experiment, for each group, the average 

change in scores from Time 1 to Time 2 in the control group can be subtracted from the 

average change in scores from Time 1 to Time 2 for the treatment group. This, in essence, 

eliminates concerns of biases stemming from group differences, and enables researchers to 
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isolate the effect of the treatment. As an example of this method in the education literature, 

Jackson (2012) utilizes a DiD strategy to compare the change in outcomes within schools 

after they become a charter school to the change in outcomes within school that remain non-

charter schools over that same period. In this sense, becoming a charter school is this 

treatment, those schools that became charter schools compose the treatment group and those 

schools that did not compose the control group.  

 

Random Assignment in Statistical Software Programs 

 To assist readers interested in conducting random assignment analyses in statistical 

software programs, and to provide an overview of the process I used in the analyses that 

follow, in this section I provide Stata code on how to take a normal data set with observations 

nested in two groups and create randomized clones for comparison. In this example, teachers 

are nested into schools belonging to one of two groups: the public sector or the private sector. 

There are 23 private schools and 26 public schools in the sample.  

Variable Operationalization 
  sid:   identification variable for the school 
  public:  labeled binary variable, public or private sector school 

The first step is to count the number of teachers in each sector, first using the list 

command to determine their position in the data set, and then using the count command to 

confirm the exact number of teachers per group. The results of the commands are enclosed in 

comments after each command, for reference, revealing that there are 794 teachers nested in 

23 schools in the private sector and 662 teachers nested in 26 schools in the public sector. 

* STEP 1: COUNT THE NUMBER OF TEACHERS PER SECTOR 
list public if public==0 /* 663-1456 */; 
list public if public==1  /* 1-662 */; 
count if public==0   /* N = 794 */; 
count if public==1  /* N = 662 */; 
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The second step is to count the number of teachers per school, using the bysort command to 

sort by the school-level grouping variable (sid). The output is suppressed, for brevity, but 

should provide the exact number of teachers embedded in each school. I provide the first 

three schools as an example, revealing that School 3 has 23 teachers, School 5 has 17 

teachers, and School 12 has 20 teachers. 

* STEP 2: COUNT THE NUMBER OF TEACHERS PER SCHOOL 
bysort sid: count if public==0; 
bysort sid: count if public==1; 
 
/* SID 3 = 23 
     SID 5 = 17 
     SID 12 = 20  
     …             */ 

 
The next series of steps is to separate the two datasets by sector (Step 3), generate a random 

variable and then sort on it (Step 4), and, finally, assign observations to groups (Step 5). For 

this fifth step, there are two ways to do this: assign schools proportionally (Step 5P, below), 

based on the actual number of teachers per school in the real data, or uniformly (Step 5U 

below), by assigning teachers to each school evenly, without consideration of differences in 

school size.  

* STEP 3: SEPARATE GROUPS INTO DISPARATE DATA SETS 
use "C:\Users\...\dataset.dta", clear  /* load the data */ 
keep if public==1    /* keep only public schools */ 
save "C:\Users\...\publict.dta", replace  /* save the public school dataset */ 
 
* STEP 4: GENERATE RANDOM VARIABLE, THEN SORT ON IT 
set seed 54646    /* set a seed to replicate your work later on */ 
gen rannum = runiform() /* create a uniformly distributed random variable */ 
sort rannum   /* sort the data set on that new variable */ 
 
* STEP 5P: ASSIGN OBSERVATIONS TO GROUPS, PROPORTIONALLY 
gen group = .    /* generates a new grouping variable, like sid */ 
replace group = 1 in 1/23 /* randomly assigns 23 teachers to Group 1 */ 
replace group = 2 in 24/40  /* randomly assigns 17 teachers to Group 2 */ 
replace group = 3 in 41/60  /* randomly assigns 20 teachers to Group 3 */ 
/* … continue to do this for all 662 teachers for all 26 random groups */ 
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* STEP 5U: ASSIGN OBSERVATIONS TO GROUPS, UNIFORMLY 
egen egroup = cut(rannum), group(26) /* generates equally allotted groups */ 
egen egroup2 = egroup + 1  /* remove the problem of a 0 group */ 
drop egroup  
rename egroup2 egroup 
save "C:\Users\...\public.dta", replace  /* save the public school dataset */ 

 
Step 5 above works because the data were sorted by rannum, the random variable. In 

essence, what random assignment does here is to dissociate teachers from the actual schools 

they work at, jumble them up, and then randomly re-assign them to those schools. These 

steps would then be repeated for the private sector, resulting in two new data sets created 

(public.dta and private.dta) from the original dataset (dataset.dta). 

 Following that, the next step are to append the newly created, randomized data sets 

for each sector. This can be done for both the proportionally allocated version and for the 

uniformly allocated version, but, for exemplary purposes, I will focus on the proportionally 

allocated version.  

* STEP 6: APPEND THE RANDOM PUBLIC AND RANDOM PRIVATE DATA SETS 
use "C:\Users\...\public.dta", clear  /* load the random public data set */ 
count     /* count the number of observations */ 
append using "C:\Users\...\private.dta" /* append the public with the private */ 
count      /* count the number of observations */ 
save "C:\Users\...\random.dta", replace  /* save the combined random dataset */ 
 

With the randomized data sets for each sector combined, the data can then be collapsed from 

the teacher level to the school level and then labeled, in preparation for the DiD analyses. 

* STEP 7: COLLAPSE AND LABEL THE DATA BY RANDOMIZED GROUP 
collapse var1 var2, by(group)   /*aggregates var1 and var2 to the group level */ 
gen musakui = .    /* generates a new ‘sector’ variable, musakui */ 
replace musakui = 3 if public==1  /* identifies this group as ‘public, random’ */ 
replace musakui = 4 if public==0 /* identifies this group as ‘private, random’ */ 
label define MUSAKUI /// 

1 "pub. actual" /// 
2 "priv. actual" /// 
3 "pub. random" /// 
4 "priv. random", replace  
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label values musakui MUSAKUI   /* labels the new sector variable, musakui */ 
save "C:\Users\...\random.dta", replace  /* saves the combined random dataset */ 

Now that the random data sets for each sector have been combined, collapsed and labeled, 

the next step is to prepare the original data set—that is, the one with the actual data for public 

and private schools—to be combined with the randomized versions. As the actual data are 

already proportionally grouped by school (sid), it is easy to assign them comparable group 

values by simply creating the new group variable (or, the new egroup variable if using a 

uniform allocation) via adding a sum to the existing sid variable. Any number can be used, as 

long as the end result does not overlap with the group identification numbers already applied 

to the randomized data sets above. 

* STEP 8: PREPARE THE ORIGINAL DATA SET FOR APPENDING 
use "C:\Users\...\dataset.dta", clear  /* load the original data set */ 
gen group = sid + 1000   /creates group variable for later use */ 
 
gen musakui = .          / creates the musakui sector variable for later use */ 
replace musakui = 1 if public==1  /* identifies this group as ‘public, actual’ */ 
replace musakui = 2 if public==0 /* identifies this group as ‘private, actual’ */ 
label define MUSAKUI /// 

1 "pub. actual" /// 
2 "priv. actual" /// 
3 "pub. random" /// 
4 "priv. random", replace  

label values musakui MUSAKUI   /* labels the new sector variable, musakui */ 
save "C:\Users\...\actual.dta", replace  /* saves the combined original dataset */ 

With both sets of data—the randomized version and the original version—prepared, they can 

now be combined into one large data set, and then re-separated by original sector.  

* STEP 9: COMBINE ALL FOUR DATA SETS 
use "C:\Users\...\actual.dta", clear  /* load the original data set */ 
count 
append using "C:\Users\...\random.dta" /* append the actual with the random */ 
count       
save "C:\Users\...\combined.dta", replace /* save the combined dataset */ 
 
* STEP 10: RESEPARATE THE DATA SETS INTO PUBLIC AND PRIVATE SECTORS 
use "C:\Users\...\combined.dta", clear  /* load the combined data set */ 
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keep if musakui==1 | musakui==3 /* drop random & actual private schools */ 
save "C:\Users\...\public.dta", replace  /* save the public sector dataset */ 
 
use "C:\Users\...\combined.dta", clear  /* load the combined data set */ 
keep if musakui==2 | musakui==4 /* drop random & actual public schools */ 
save "C:\Users\...\public.dta", replace  /* save the private sector dataset */ 
 
 

The end result should leave the research with four data sets: 1. the original data set, 

consisting of the actual data for the public and private sectors, 2. the public sector data set, 

consisting of the actual data for the public schools and the randomized version of those data, 

3. the private sector data set, consisting of the actual data for the private schools and the 

randomized version of those data, 4. the randomized data set, consisting of the randomized 

version of the public school data and the randomized version of the private school data. The 

first data set, the original one, is the data set used in Chapter 5 to examine inter-sector 

differences. The remaining data sets are used in the random assignment analyses that follow, 

as sensitivity analyses, in complement of the analyses in Chapter 5. 

 In relation to the DiD method described previously, with note of a treatment, 

treatment group, and control group. Here the treatment is jinji idou, the mandatory teacher 

rotation system present in the actual public school data set. These data, then, are akin to Time 

2 of the treatment group in the example above, with the randomized version of the public 

school data akin to the treatment group at Time 1. Correspondingly, private schools, lacking 

jinji idou, represent a control group, with the actual private school data translating to Time 2 

of the control group and the randomized version of the private school data translating to 

Time 1 of the control group. Following that, the difference in differences between these four 

data points can be used to determine the efficacy of the treatment (i.e. a teacher rotation 

system).  
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 Additionally, the randomized versions of the two data sets (i.e. the random private 

and random public) can also be tested against each other in the same fashion that the actual 

versions of the data set (i.e. the actual private and actual public) were in Chapter 5, as a 

further sensitivity analyses. This can be done for both the between-school and within-school 

analyses, as delineated in Chapter 5, and all of these analyses are included in the tables that 

conclude this appendix. However, for the sake of brevity, as the between-school analyses—

that is, the inter-sector comparisons of intra-sector, between school variation in school-level, 

mean teacher quality—were the core analyses in the paper, hereafter I provide a brief 

summary of the results of these analyses only.  

 

Summary of Results 

 The results of the analyses listed in the tables that conclude this appendix follow the 

same methodological setup as in Chapter 5. Specifically, I will hereafter discuss the inter-

sector comparisons of intra-sector differences in relative variation between schools, as found 

in Table 5.3 in the first section of Chapter 5, where I analyzed sector-level differences in 

within-sector, between-school variation in teacher quality by conducting likelihood-ratio and 

Pitman-Morgan tests for the equality of sector-level grand coefficients of variation. The 

results of these tests, which were conducted between the actual private school distribution 

and actual public school distribution, largely showed the private sector to have more variance 

in teacher quality distribution, supporting Hypothesis 2 for seven out of the eight variables.  

The results of Table D.6 below serve as a sensitivity analysis for the results of Table 

5.3, comparing the randomized private school distribution to the randomized public school 

distribution. If self-selection bias is a concern, the expectation is that the outcomes of the 
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comparison of the randomized data sets would be identical to the outcomes of the actual data 

sets. Put differently, if seven out of the eight measures in the actual analyses revealed that the 

private sector was significantly more variable than the public sector, and if these differences 

were due to self-selection bias, then the randomized analyses should corroborate these 

results. However, as seen in Table D.6, some of the results are counter to this expectation, 

meaning that self-selection bias is not a concern for these measures. Three of the seven 

measures found to be significantly more variable in the private sector for the actual analyses 

are also significantly more variable in the private sector for the randomized analyses as well: 

full-time teacher status, alma mater prestige, and the Teacher Quality Index (TQI), 

suggesting the possibility that the differences found in the actual analyses may be due to self-

selection bias for these three measures. However, the remaining four teacher quality 

measures reveal that self-selection bias is likely not a concern, as the randomized analyses 

saw either no significant difference between sectors even though the actual analyses did—as 

is the case with the credentialization, years of experience, and in-field teaching status—or, 

even more interestingly, showed that the randomized version of the public sector actually had 

a significantly larger between-school variance in the distribution of teachers holding an 

advanced degree, which is the opposite of the actual analyses that found the private sector to 

have a larger between-school variance for this measure. This implies that the teacher rotation 

system in the public sector has been effective at distributing teachers more equitably across 

schools, compared to the more laissez-faire education labor market of the private sector.  

The next set of analyses worth examining is the DiD analyses, as described above. 

Table D.2 provide the results of the private sector analyses—that is, the actual private data 

set versus the randomized private data set—for differences in variation in mean teacher 
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quality between schools. Unlike those done in Chapter 5 in Table 5.3, because the 

randomized and actual private data sets comprise the exact same pool of teachers, it is not 

necessary to use relative variation (i.e. the coefficient of variation), since the mean teacher 

quality for each group is practically identical. Instead, the regular standard deviation can be 

used, and with that, a shift from the likelihood-ration and Pitman-Morgan significance tests 

to Bartlett’s test for the homogeneity of sector-level grand standard deviations. 

Unsurprisingly, as seen in Table D.2, the actual private sector is significantly more variable 

than the randomized version for every variable. This is true for the corresponding public-

sector comparison as well, as listed in Table D.4. The purpose of those analyses is to setup 

the DiD analyses in Table D.7, which are similar in construction to past research using 

difference-in-differences analyses (see Card and Krueger 1994:780). These results show that 

the difference between the actual public school sample and the randomized public school 

sample are always more favorable, from an educational egalitarianism perspective, compared 

to the difference between the actual private school sample and the randomized private school 

sample.  

This suggests that the public sector, likely because it has a centrally controlled teacher 

labor market with a mandatory, prefecture-wide teacher rotation system, is more effective 

than the public sector at distributing teachers more equitably across schools. Consequently, 

given the results of these random assignment and difference-in-difference analyses, it seems 

unlikely that the results of the analyses in Chapter 5, which largely found that teacher quality 

distribution was more clustered in the private sector compared to the public sector, were the 

consequence of self-selection bias, rather than due to organizational differences such as jinji 

idou. 
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Analyses     

In the pages that follow, I provide the full output for the randomized assignment 

analyses for proportionally allocated groupings. These analyses mirror those of Chapter 5, 

including visualizations, and the reader should refer to that chapter for an explanation of the 

methods and rationale behind each one. Table D.0 below provides a guide for matching the 

tables in this appendix with their comparable originals in Chapter 5. 

 
 
Table D.0 – Table Comparison Guide, Matching Analyses in Appendix D to Chapter 5 

Randomized Analysis Table Comparable Table 

Between-School Comparisons 

D.1, D.3, D.5 5.1 

D.2, D.4, D.6 5.3 

D.7 NA 

  

Within-School Comparisons 

D.8, D.10, D.12 5.4 

D.9, D.11, D.14 5.6 

D.13 5.5 
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Between-School Comparisons 
 
 
Table D.1 – Random Assignment: Summary Statistics of School-Level, Mean Teacher Quality 
Measures among Randomized and Actual Samples 
 

Private Sector Actual Sample versus Private Sector Randomized Sample 
 

Teacher 
Quality Vars. Private Mean Std. 

Dev. Min 25th 50th 75th Max 

Full-Time % 

Actual 0.7283 0.1428 0.5059 0.6061 0.6897 0.8571 1.0000 

Random 0.7178 0.0330 0.6311 0.6996 0.7213 0.7370 0.7817 

Overall 0.7231 0.1026 0.5059 0.6825 0.7192 0.7490 1.0000 

Highly 
Credentialed % 

Actual 0.1247 0.1138 0.0000 0.0238 0.0984 0.2188 0.3429 

Random 0.1476 0.0144 0.1179 0.1382 0.1475 0.1551 0.1792 

Overall 0.1362 0.0810 0.0000 0.0984 0.1430 0.1628 0.3429 

Years of 
Experience 

Actual 16.2553 3.9495 4.4667 14.6316 17.6207 18.3617 22.0455 

Random 16.8553 0.5764 15.9003 16.3575 16.7599 17.3868 17.7744 

Overall 16.5553 2.8072 4.4667 16.0648 16.8668 17.7037 22.0455 

Novices % 

Actual 0.1448 0.1139 0.0000 0.0833 0.1364 0.1852 0.5333 

Random 0.1354 0.0189 0.1022 0.1237 0.1359 0.1470 0.1835 

Overall 0.1401 0.0809 0.0000 0.1053 0.1361 0.1543 0.5333 

In-Field % 

Actual 0.8682 0.0632 0.7222 0.8444 0.8667 0.9048 1.0000 

Random 0.8738 0.0119 0.8577 0.8647 0.8723 0.8821 0.9007 

Overall 0.8710 0.0451 0.7222 0.8585 0.8696 0.8889 1.0000 

Graduate 
Degree % 

Actual 0.1471 0.1062 0.0000 0.0476 0.1500 0.2381 0.3243 

Random 0.1733 0.0134 0.1497 0.1657 0.1711 0.1802 0.2015 

Overall 0.1602 0.0760 0.0000 0.1497 0.1704 0.1897 0.3243 

Alma Mater 
Prestige 

Actual 7.7894 0.8426 5.8333 7.2500 7.7632 8.5000 9.2963 

Random 7.8636 0.1778 7.4612 7.7353 7.8936 7.9361 8.2595 

Overall 7.8265 0.6033 5.8333 7.6250 7.8864 8.0612 9.2963 

Teacher 
Quality Index 

Actual 3.2280 0.5479 2.0000 2.9412 3.1177 3.5758 4.3333 

Random 3.2968 0.0948 3.1069 3.2418 3.2975 3.3709 3.4854 

Overall 3.2624 0.3904 2.0000 3.1069 3.2834 3.4006 4.3333 
N = 46 (23 Actual, 23 Random) 

n.b. unweighted data; proportionally allocated groups 
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Table D.2 – Random Assignment: Inter-Sector Comparison of Intra-Sector, Between-School 
Differences in Teacher Quality Variation among Randomized and Actual Samples 
 

Bartlett’s Test for the Homogeneity of Sector-Level Grand Standard Deviations 
Private Sector Actual Sample versus Private Sector Randomized Sample 

 
Teacher Quality Vars. Private Std. Dev. χ2 p-value Outcome of Sig. Test 

Full-Time % 
Actual 0.1428 

35.3944 0.000*** 
Actual distribution is 

significantly more 
variable than random Random 0.0330 

Highly Credentialed % 
Actual 0.1138 

59.7136 0.000*** 
Actual distribution is 

significantly more 
variable than random Random 0.0144 

Years of Experience 
Actual 3.9495 

53.8823 0.000*** 
Actual distribution is 

significantly more 
variable than random Random 0.5764 

Novices % 
Actual 0.1139 

48.5419 0.000*** 
Actual distribution is 

significantly more 
variable than random Random 0.0189 

In-Field % 
Actual 0.0632 

43.5378 0.000*** 
Actual distribution is 

significantly more 
variable than random Random 0.0119 

Graduate Degree % 
Actual 0.1062 

59.7836 0.000*** 
Actual distribution is 

significantly more 
variable than random Random 0.0134 

Alma Mater Prestige 
Actual 0.8487 

39.0004 0.000*** 
Actual distribution is 

significantly more 
variable than random Random 0.1837 

Teacher Quality Index 
Actual 0.5479 

46.9213 0.000*** 
Actual distribution is 

significantly more 
variable than random Random 0.0948 

N = 52 (26 Actual, 26 Random)                        p < .05*   p < .01**   p < .001*** 
n.b. unweighted data; proportionally allocated groups; 2-tailed tests 
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Table D.3 – Random Assignment: Summary Statistics of School-Level, Mean Teacher Quality 
Measures among Randomized and Actual Samples 
 

Public Sector Actual Sample versus Public Sector Randomized Sample 
 

Teacher 
Quality Vars. Public Mean Std. 

Dev. Min 25th 50th 75th Max 

Full-Time % 

Actual 0.8834 0.1052 0.6800 0.8214 0.9212 0.9643 1.0000 

Random 0.8870 0.0131 0.8589 0.8779 0.8870 0.8960 0.9155 

Overall 0.8852 0.0742 0.6800 0.8707 0.8897 0.9244 1.0000 

Highly 
Credentialed % 

Actual 0.1627 0.0770 0.0000 0.1111 0.1678 0.2174 0.3158 

Random 0.1641 0.0148 0.1300 0.1550 0.1678 0.1725 0.1933 

Overall 0.1634 0.0549 0.0000 0.1404 0.1678 0.1836 0.3158 

Years of 
Experience 

Actual 19.4280 4.5625 9.3158 17.1111 20.2436 22.2632 26.0952 

Random 19.9513 0.6734 18.9086 19.5072 19.8815 20.4825 21.1079 

Overall 19.6897 3.2398 9.3158 19.1429 20.0060 20.9084 26.0952 

Novices % 

Actual 0.0850 0.0810 0.0000 0.0263 0.0691 0.1053 0.2941 

Random 0.0769 0.0128 0.0594 0.0660 0.0736 0.0876 0.1023 

Overall 0.0809 0.0576 0.0000 0.0629 0.0728 0.0914 0.2941 

In-Field % 

Actual 0.9163 0.0502 0.8235 0.8824 0.9231 0.9512 1.0000 

Random 0.9108 0.0111 0.8905 0.9043 0.9108 0.9169 0.9358 

Overall 0.9136 0.0361 0.8235 0.8976 0.9123 0.9292 1.0000 

Graduate 
Degree % 

Actual 0.1644 0.0873 0.0000 0.1026 0.1559 0.2353 0.3500 

Random 0.1627 0.0170 0.1278 0.1516 0.1665 0.1758 0.1853 

Overall 0.1635 0.0623 0.0000 0.1381 0.1659 0.1819 0.3500 

Alma Mater 
Prestige 

Actual 8.7328 0.5169 7.6154 8.4583 8.7303 9.1053 9.5156 

Random 8.8094 0.1034 8.5519 8.7690 8.8134 8.8539 8.9965 

Overall 8.7711 0.3711 7.6154 8.6908 8.8046 8.9064 9.5156 

Teacher 
Quality Index 

Actual 3.8333 0.3294 3.0833 3.6667 3.8541 4.0909 4.4000 

Random 3.8485 0.0494 3.7275 3.8261 3.8533 3.8731 3.9447 

Overall 3.8409 0.2334 3.0833 3.7831 3.8533 3.9177 4.4000 

N = 52 (26 Actual, 26 Random)                     n.b. unweighted data; proportionally allocated groups 
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Table D.4 – Random Assignment: Inter-Sector Comparison of Intra-Sector, Between-School 
Differences in Teacher Quality Variation among Randomized and Actual Samples 
 

Bartlett’s Test for the Homogeneity of Sector-Level Grand Standard Deviations 
Public Sector Actual Sample versus Public Sector Randomized Sample 

 
Teacher Quality Vars. Public Std. Dev. χ2 p-value Outcome of Sig. Test 

Full-Time % 
Actual 0.0131 

69.0040 0.000*** 
Actual distribution is 

significantly more 
variable than random Random 0.1052 

Highly Credentialed % 
Actual 0.0148 

48.5103 0.000*** 
Actual distribution is 

significantly more 
variable than random Random 0.0770 

Years of Experience 
Actual 0.6734 

60.8652 0.000*** 
Actual distribution is 

significantly more 
variable than random Random 4.5625 

Novices % 
Actual 0.0128 

57.6012 0.000*** 
Actual distribution is 

significantly more 
variable than random Random 0.0810 

In-Field % 
Actual 0.0111 

42.1637 0.000*** 
Actual distribution is 

significantly more 
variable than random Random 0.0502 

Graduate Degree % 
Actual 0.0170 

48.0413 0.000*** 
Actual distribution is 

significantly more 
variable than random Random 0.0873 

Alma Mater Prestige 
Actual 0.1437 

46.8387 0.000*** 
Actual distribution is 

significantly more 
variable than random Random 0.5744 

Teacher Quality Index 
Actual 0.0494 

60.1389 0.000*** 
Actual distribution is 

significantly more 
variable than random Random 0.3294 

N = 52 (26 Actual, 26 Random)                        p < .05*   p < .01**   p < .001*** 
n.b. unweighted data; proportionally allocated groups; 2-tailed tests 
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Table D.5 – Random Assignment: Summary Statistics of School-Level, Mean Teacher Quality 
Measures among Randomized and Actual Samples 
 

Private Sector Randomized Sample versus Public Sector Randomized Sample 
 

Teacher 
Quality Vars. Random Mean Std. 

Dev. Min 25th 50th 75th Max 

Full-Time % 

Private 0.7178 0.0330 0.6311 0.6996 0.7213 0.7370 0.7817 

Public 0.8870 0.0131 0.8589 0.8779 0.8870 0.8960 0.9155 

Overall 0.8076 0.0887 0.6311 0.7225 0.8703 0.8874 0.9155 

Highly 
Credentialed % 

Private 0.1476 0.0144 0.1179 0.1382 0.1475 0.1551 0.1792 

Public 0.1641 0.0148 0.1300 0.1550 0.1678 0.1725 0.1933 

Overall 0.1564 0.0167 0.1179 0.1453 0.1551 0.1705 0.1933 

Years of 
Experience 

Private 16.8553 0.5764 15.9003 16.3575 16.7599 17.3868 17.7744 

Public 19.9513 0.6734 18.9086 19.5072 19.8815 20.4825 21.1079 

Overall 18.4981 1.6809 15.9003 16.8289 19.0049 19.8891 21.1079 

Novices % 

Private 0.1354 0.0189 0.1022 0.1237 0.1359 0.1470 0.1835 

Public 0.0769 0.0128 0.0594 0.0660 0.0736 0.0876 0.1023 

Overall 0.1043 0.0335 0.0594 0.0733 0.0996 0.1349 0.1835 

In-Field % 

Private 0.8738 0.0119 0.8577 0.8647 0.8723 0.8821 0.9007 

Public 0.9108 0.0111 0.8905 0.9043 0.9108 0.9169 0.9358 

Overall 0.8934 0.0219 0.8577 0.8728 0.8954 0.9110 0.9358 

Graduate 
Degree % 

Private 0.1733 0.0134 0.1497 0.1657 0.1711 0.1802 0.2015 

Public 0.1627 0.0170 0.1278 0.1516 0.1665 0.1758 0.1853 

Overall 0.1677 0.0162 0.1278 0.1580 0.1698 0.1798 0.2015 

Alma Mater 
Prestige 

Private 7.8636 0.1778 7.4612 7.7353 7.8936 7.9361 8.2595 

Public 8.8094 0.1034 8.5519 8.7690 8.8134 8.8539 8.9965 

Overall 8.3654 0.4975 7.4612 7.8993 8.5946 8.8154 8.9965 

Teacher 
Quality Index 

Private 3.2968 0.0948 3.1069 3.2418 3.2975 3.3709 3.4854 

Public 3.8485 0.0494 3.7275 3.8261 3.8533 3.8731 3.9447 

Overall 3.5895 0.2877 3.1069 3.2993 3.7659 3.8534 3.9447 

N = 49 (23 Private, 26 Public)                        n.b. unweighted data; proportionally allocated groups 
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Table D.6 – Random Assignment: Inter-Sector Comparison of Intra-Sector, Between-School 
Differences in Teacher Quality among Randomized Versions of the Sample 
 

Private Sector Randomized Sample versus Public Sector Randomized Sample 
 

Likelihood Ratio (LR) and Pitman-Morgan (PM) Tests for the  
Equality of Sector-Level Grand Coefficients of Variation (CV) 

 

Teacher Quality Vars. Random CV LR Test 
p-value 

PM Test 
p-value Outcome of Sig. Test 

Full-Time % 
Private 0.0460 

0.0000*** 0.0000*** 
Private sector is 

significantly more 
variable Public 0.0147 

Highly Credentialed % 
Private 0.0978 

0.7111 0.5783 No significant difference 
between sectors Public 0.0904 

Years of Experience 
Private 0.0342 

0.9588 0.9258 No significant difference 
between sectors Public 0.0338 

Novices % 
Private 0.1399 

0.3907 0.2130 No significant difference 
between sectors Public 0.1668 

In-Field % 
Private 0.0136 

0.6040 0.4451 No significant difference 
between sectors Public 0.0122 

Graduate Degree % 
Private 0.0775 

0.1443 0.0367* 
Mixed support: Public 

sector may be more 
variable Public 0.1046 

Alma Mater Prestige 
Private 0.0226 

0.0016** 0.0000*** 
Private sector is 

significantly more 
variable Public 0.0117 

Teacher Quality Index 
Private 0.0288 

0.0001*** 0.0000*** 
Private sector is 

significantly more 
variable Public 0.0128 

N = 49 (23 Private, 26 Public)                                p < .05*   p < .01**   p < .001*** 
n.b. unweighted data; proportionally allocated groups; 2-tailed tests 
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Table D.7 – Random Assignment: Magnitude of the Difference in Differences between Measures of 
Variation in the Actual and Randomized Samples 
 

Absolute Values (ABS) of the Difference (DIFF) between the standard deviations (SD)  
and coefficient of variations (CV) for the randomized and actual samples,  

for the private (Priv) and public (Pub) sectors 
 

Teacher Quality Vars. Measures 

ABS 
(PrivRANDO

M  - 
PrivACTUAL ) 

ABS 
(Pub RANDO

M  - 
Pub ACTUAL ) 

PrivDIFF

 - 
Pub DIFF 

Outcome of CV 
Comparison 

Full-Time % 
SD 0.1097 0.0921 0.0176 Private more variable 

than expected, 
compared to public CV 0.1500 0.1043 0.0457 

Highly Credentialed % 
SD 0.0994 0.0622 0.0372 Private more variable 

than expected, 
compared to public CV 0.8144 0.3827 0.4317 

Years of Experience 
SD 3.3731 3.8891 -0.5160 Private more variable 

than expected, 
compared to public CV 0.2088 0.2011 0.0077 

Novices % 
SD 0.0950 0.0682 0.0268 Public more variable 

than expected, 
compared to private CV 0.6467 0.7860 -0.1393 

In-Field % 
SD 0.0513 0.0391 0.0122 Private more variable 

than expected, 
compared to public CV 0.0592 0.0426 0.0166 

Graduate Degree % 
SD 0.0927 0.0703 0.0224 Private more variable 

than expected, 
compared to public CV 0.6443 0.4266 0.2177 

Alma Mater Prestige 
SD 0.6649 0.4307 0.2342 Private more variable 

than expected, 
compared to public CV 0.0862 0.0495 0.0367 

Teacher Quality Index 
SD 0.4531 0.2801 0.1730 Private more variable 

than expected, 
compared to public CV 0.1410 0.0731 0.0679 

N = 49 (23 Private, 26 Public)                                n.b. unweighted data; proportionally allocated groups 
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Within-School Comparisons 
 
 
 Table D.8 – Random Assignment: Summary Statistics of School-Level, Variance in Teacher Quality 
among Randomized and Actual Samples 
 

Private Sector Actual Sample versus Private Sector Randomized Sample 
 

Teacher 
Quality Vars. Private Mean 

SD 
Std. 
Dev. Min 25th 50th 75th Max 

Full-Time % 

Actual 0.4114 0.1317 0.0000 0.3536 0.4667 0.4962 0.5222 

Random 0.4154 0.0234 0.3688 0.4039 0.4124 0.4271 0.4796 

Overall 0.4134 0.0935 0.0000 0.4039 0.4223 0.4692 0.5222 

Highly 
Credentialed % 

Actual 0.2678 0.1717 0.0000 0.1543 0.3003 0.4200 0.4816 

Random 0.3110 0.0219 0.2557 0.2974 0.3177 0.3267 0.3420 

Overall 0.2894 0.1230 0.0000 0.2700 0.3139 0.3419 0.4816 

Years of 
Experience 

Actual 11.4507 2.3949 5.1667 10.8556 12.2267 12.6939 13.8615 

Random 11.8837 0.2787 11.4289 11.6690 11.8746 12.0477 12.6244 

Overall 11.6672 1.7000 5.1667 11.6468 11.9444 12.3768 13.8615 

Novices % 

Actual 0.3113 0.1423 0.0000 0.2821 0.3513 0.3959 0.5164 

Random 0.3088 0.0287 0.2486 0.2902 0.3100 0.3284 0.3596 

Overall 0.3101 0.1015 0.0000 0.2833 0.3163 0.3586 0.5164 

In-Field % 

Actual 0.3266 0.0933 0.0000 0.3008 0.3509 0.3665 0.4609 

Random 0.3256 0.0174 0.2881 0.3168 0.3304 0.3397 0.3478 

Overall 0.3261 0.0664 0.0000 0.3153 0.3353 0.3509 0.4609 

Graduate 
Degree % 

Actual 0.3101 0.1516 0.0000 0.2182 0.3616 0.4364 0.4746 

Random 0.3517 0.0191 0.3039 0.3424 0.3565 0.3646 0.3767 

Overall 0.3309 0.1089 0.0000 0.3153 0.3572 0.3744 0.4746 

Alma Mater 
Prestige 

Actual 1.6276 0.3078 0.8350 1.5244 1.7246 1.8340 2.1927 

Random 1.6355 0.0585 1.5073 1.6095 1.6465 1.6820 1.7424 

Overall 1.6315 0.2191 0.8350 1.5784 1.6479 1.7315 2.1927 

Teacher 
Quality Index 

Actual 1.1340 0.2041 0.8165 0.9376 1.1547 1.3416 1.4676 

Random 1.1771 0.0376 1.1060 1.1472 1.1856 1.2026 1.2657 

Overall 1.1556 0.1467 0.8165 1.1060 1.1758 1.2082 1.4676 

N = 46 (23 Actual, 23 Random)                     n.b. unweighted data; proportionally allocated groups 
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Table D.9 – Random Assignment: Inter-Sector Comparison of Intra-Sector, Between-School 
Differences in Within-School Teacher Quality Variation among Randomized and Actual Samples 
 

Bartlett’s Test for the Homogeneity of Sector-Level Grand Standard Deviation of Mean Standard 
Deviations among Private Sector Actual Sample and Private Sector Randomized Sample 

 

Teacher Quality Vars. Private SD of 
Mean SD χ2 p-value Outcome of Sig. Test 

Full-Time % 
Actual 0.1317 

45.8757 
 

0.000*** 
 

Actual distribution is 
significantly more 

variable than random Random 0.0234 

Highly Credentialed % 
Actual 0.1717 

59.5298 
 

0.000*** 
 

Actual distribution is 
significantly more 

variable than random Random 0.0219 

Years of Experience 
Actual 2.3949 

63.2919 
 

0.000*** 
 

Actual distribution is 
significantly more 

variable than random Random 0.2787 

Novices % 
Actual 0.1423 

40.7282 
 

0.000*** 
 

Actual distribution is 
significantly more 

variable than random Random 0.0287 

In-Field % 
Actual 0.0933 

43.9668 
 

0.000*** 
 

Actual distribution is 
significantly more 

variable than random Random 0.0174 

Graduate Degree % 
Actual 0.1516 

60.0927 
 

0.000*** 
 

Actual distribution is 
significantly more 

variable than random Random 0.0191 

Alma Mater Prestige 
Actual 0.3078 

43.1134 0.000*** 
Actual distribution is 

significantly more 
variable than random Random 0.0585 

Teacher Quality Index 
Actual 0.2041 

44.3966 0.000*** 
Actual distribution is 

significantly more 
variable than random Random 0.0376 

N = 46 (23 Actual, 23 Random)    df = 22, 25       p < .05*   p < .01**   p < .001*** 
n.b. unweighted data; proportionally allocated groups; 2-tailed tests 
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Table D.10 – Summary Statistics of School-Level, Variance in Teacher Quality among Randomized 
and Actual Samples 
 

Public Sector Actual Sample versus Public Sector Randomized Sample 
 

Teacher 
Quality Vars. Public Mean 

SD 
Std. 
Dev. Min 25th 50th 75th Max 

Full-Time % 

Actual 0.2680 0.1613 0.0000 0.1890 0.2762 0.3900 0.4776 

Random 0.2755 0.0216 0.2169 0.2657 0.2746 0.2914 0.3081 

Overall 0.2717 0.1140 0.0000 0.2408 0.2746 0.3061 0.4776 

Highly 
Credentialed % 

Actual 0.3572 0.0993 0.0000 0.3203 0.3828 0.4258 0.4776 

Random 0.3591 0.0249 0.2960 0.3535 0.3662 0.3756 0.3930 

Overall 0.3581 0.0717 0.0000 0.3352 0.3706 0.3907 0.4776 

Years of 
Experience 

Actual 9.8576 1.6781 6.1230 8.8948 10.2559 11.1119 11.9272 

Random 9.7776 0.3485 8.9610 9.5752 9.8020 9.9684 10.5218 

Overall 9.8176 1.2006 6.1230 9.5071 9.9031 10.3355 11.9272 

Novices % 

Actual 0.2326 0.1476 0.0000 0.1622 0.2627 0.3153 0.4697 

Random 0.2203 0.0285 0.1582 0.2032 0.2218 0.2365 0.2764 

Overall 0.2265 0.1055 0.0000 0.2005 0.2279 0.2730 0.4697 

In-Field % 

Actual 0.2572 0.1096 0.0000 0.2182 0.2746 0.3270 0.3850 

Random 0.2689 0.0211 0.2275 0.2591 0.2671 0.2859 0.3086 

Overall 0.2631 0.0784 0.0000 0.2442 0.2685 0.2970 0.3850 

Graduate 
Degree % 

Actual 0.3493 0.1219 0.0000 0.3074 0.3722 0.4372 0.4894 

Random 0.3525 0.0261 0.2857 0.3368 0.3586 0.3737 0.3821 

Overall 0.3509 0.0873 0.0000 0.3348 0.3640 0.3809 0.4894 

Alma Mater 
Prestige 

Actual 1.3071 0.4892 0.4595 1.0866 1.2793 1.5663 2.2434 

Random 1.2453 0.1026 1.0505 1.1835 1.2224 1.2726 1.4949 

Overall 1.2762 0.3514 0.4595 1.1746 1.2291 1.3867 2.2434 

Teacher 
Quality Index 

Actual 1.0039 0.2684 0.4787 0.8170 0.9817 1.1678 1.5035 

Random 0.9982 0.0410 0.9000 0.9746 0.9992 1.0349 1.0668 

Overall 1.0011 0.1901 0.4787 0.9401 0.9938 1.0529 1.5035 

N = 52 (26 Actual, 26 Random)                     n.b. unweighted data; proportionally allocated groups 
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Table D.11 – Random Assignment: Inter-Sector Comparison of Intra-Sector, Between-School 
Differences in Within-School Teacher Quality Variation among Randomized and Actual Samples 
 

Bartlett’s Test for the Homogeneity of Sector-Level Grand Standard Deviation of Mean Standard 
Deviations among Public Sector Actual Sample and Public Sector Randomized Sample 

 

Teacher Quality Vars. Public SD of 
Mean SD χ2 p-value Outcome of Sig. Test 

Full-Time % 
Actual 0.1613 

65.5136 0.000*** 
Actual distribution is 

significantly more 
variable than random Random 0.0216 

Highly Credentialed % 
Actual 0.0993 

36.8643 0.000*** 
Actual distribution is 

significantly more 
variable than random Random 0.0249 

Years of Experience 
Actual 1.6781 

45.1403 0.000*** 
Actual distribution is 

significantly more 
variable than random Random 0.3485 

Novices % 
Actual 0.1476 

48.4769 0.000*** 
Actual distribution is 

significantly more 
variable than random Random 0.0285 

In-Field % 
Actual 0.1096 

48.4741 0.000*** 
Actual distribution is 

significantly more 
variable than random Random 0.0211 

Graduate Degree % 
Actual 0.1219 

43.7131 0.000*** 
Actual distribution is 

significantly more 
variable than random Random 0.0261 

Alma Mater Prestige 
Actual 0.4892 

44.6916 0.000*** 
Actual distribution is 

significantly more 
variable than random Random 0.1026 

Teacher Quality Index 
Actual 0.2684 

59.2173 0.000*** 
Actual distribution is 

significantly more 
variable than random Random 0.0410 

N = 52 (26 Actual, 26 Random)    df = 22, 25       p < .05*   p < .01**   p < .001*** 
n.b. unweighted data; proportionally allocated groups; 2-tailed test 
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Table D.12 – Summary Statistics of School-Level, Variance in Teacher Quality Measures among 
Randomized Samples 
 

Private Sector Randomized Sample versus Public Sector Randomized Sample 
 

Teacher 
Quality Vars. Random Mean 

SD 
Std. 
Dev. Min 25th 50th 75th Max 

Full-Time % 

Private 0.4154 0.0234 0.3688 0.4039 0.4124 0.4271 0.4796 

Public 0.2755 0.0216 0.2169 0.2657 0.2746 0.2914 0.3081 

Overall 0.3412 0.0740 0.2169 0.2733 0.3045 0.4095 0.4796 

Highly 
Credentialed % 

Private 0.3110 0.0219 0.2557 0.2974 0.3177 0.3267 0.3420 

Public 0.3591 0.0249 0.2960 0.3535 0.3662 0.3756 0.3930 

Overall 0.3365 0.0336 0.2557 0.3102 0.3325 0.3662 0.3930 

Years of 
Experience 

Private 11.8837 0.2787 11.4289 11.6690 11.8746 12.0477 12.6244 

Public 9.7776 0.3485 8.9610 9.5752 9.8020 9.9684 10.5218 

Overall 10.7662 1.1076 8.9610 9.7787 10.3654 11.8454 12.6244 

Novices % 

Private 0.3088 0.0287 0.2486 0.2902 0.3100 0.3284 0.3596 

Public 0.2203 0.0285 0.1582 0.2032 0.2218 0.2365 0.2764 

Overall 0.2619 0.0529 0.1582 0.2209 0.2580 0.3088 0.3596 

In-Field % 

Private 0.3256 0.0174 0.2881 0.3168 0.3304 0.3397 0.3478 

Public 0.2689 0.0211 0.2275 0.2591 0.2671 0.2859 0.3086 

Overall 0.2955 0.0345 0.2275 0.2662 0.2938 0.3252 0.3478 

Graduate 
Degree % 

Private 0.3517 0.0191 0.3039 0.3424 0.3565 0.3646 0.3767 

Public 0.3525 0.0261 0.2857 0.3368 0.3586 0.3737 0.3821 

Overall 0.3521 0.0229 0.2857 0.3410 0.3565 0.3710 0.3821 

Alma Mater 
Prestige 

Private 1.6355 0.0585 1.5073 1.6095 1.6465 1.6820 1.7424 

Public 1.2453 0.1026 1.0505 1.1835 1.2224 1.2726 1.4949 

Overall 1.4285 0.2139 1.0505 1.2157 1.4390 1.6349 1.7424 

Teacher 
Quality Index 

Private 1.1771 0.0376 1.1060 1.1472 1.1856 1.2026 1.2657 

Public 0.9982 0.0410 0.9000 0.9746 0.9992 1.0349 1.0668 

Overall 1.0822 0.0983 0.9000 0.9979 1.0600 1.1761 1.2657 

N = 49 (23 Private, 26 Public)                      n.b. unweighted data; proportionally allocated groups 
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Table D.13 – Random Assignment: Inter-Sector Comparison of Intra-Sector, Mean Within-School 
Teacher Quality Variation among Randomized and Actual Samples 

 
Wald Test for the Equality of Sector-Level Grand Mean Within-School Standard Deviations  

for the Randomized Private Sector Sample and the Randomized Public Sector Sample 
 

Teacher Quality Vars. Random Mean 
SD 

Std. 
Dev. F-value p-value Outcome of Sig. 

Test 

Full-Time % 
Private 0.0234 0.0234 

474.89 0.0000*** 
Private sector is 

significantly more 
variable Public 0.0216 0.0216 

Highly Credentialed % 
Private 0.0740 0.0740 

51.16 0.0000*** 
Public sector is 

significantly more 
variable Public 0.0219 0.0219 

Years of Experience 
Private 0.0249 0.0249 

536.17 0.0000*** 
Private sector is 

significantly more 
variable Public 0.0336 0.0336 

Novices % 
Private 0.2787 0.2787 

116.88 0.0000*** 
Private sector is 

significantly more 
variable Public 0.3485 0.3485 

In-Field % 
Private 1.1076 1.1076 

103.60 0.0000*** 
Private sector is 

significantly more 
variable Public 0.0287 0.0287 

Graduate Degree % 
Private 0.0285 0.0285 

0.01 0.9039 
No significant 

difference between 
sectors Public 0.0529 0.0529 

Alma Mater Prestige 
Private 0.0174 0.0174 

257.91 0.0000*** 
Private sector is 

significantly more 
variable Public 0.0211 0.0211 

Teacher Quality Index 
Private 0.0345 0.0345 

250.91 0.0000*** 
Private sector is 

significantly more 
variable Public 0.0191 0.0191 

N = 49 (23 Private, 26 Public)        df = 47      p < .05*   p < .01**   p < .001***        
n.b. weighted data; proportionally allocated groups; 2-tailed tests 
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Table D.14 – Random Assignment: Inter-Sector Comparison of Intra-Sector, Between-School 
Differences in Within-School Teacher Quality Variation among Randomized and Actual Samples 

 
Bartlett’s Test for the Homogeneity of Sector-Level Grand Standard Deviation of Mean Standard 

Deviations among the Private Sector Randomized Sample and the Public Sector Randomized Sample 
 

Teacher Quality Vars. Random SD of 
Mean SD χ2 p-value Outcome of Sig. Test 

Full-Time % 
Private 0.0234 

0.1500 0.699 No significant difference 
between sectors Public 0.0216 

Highly Credentialed % 
Private 0.0740 

0.3773 0.539 No significant difference 
between sectors Public 0.0219 

Years of Experience 
Private 0.0249 

1.1230 0.289 No significant difference 
between sectors Public 0.0336 

Novices % 
Private 0.2787 

0.0018 0.966 No significant difference 
between sectors Public 0.3485 

In-Field % 
Private 1.1076 

0.8682 0.351 No significant difference 
between sectors Public 0.0287 

Graduate Degree % 
Private 0.0285 

2.2252 0.136 No significant difference 
between sectors Public 0.0529 

Alma Mater Prestige 
Private 0.0174 

6.7200 0.010** 
Public sector is 

significantly more 
variable Public 0.0211 

Teacher Quality Index 
Private 0.0345 

0.1753 0.675 No significant difference 
between sectors Public 0.0191 

N = 52 (26 Actual, 26 Random)    df = 22, 25       p < .05*   p < .01**   p < .001*** 
n.b. unweighted data; proportionally allocated groups; 2-tailed tests 
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Visualizations 

Between-School Comparisons 
 
 
Figure D.1 – Randomized Analyses: Mean Plots of School-Level Teacher Quality Measures, By 
Sector 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Notes: Compare to Figure 5.2 
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Figure D.2 – Randomized Analyses: Histogram Box Plots of School-Level Teacher Quality 
Measures, By Sector 
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Notes: Compare to Figure 5.3 
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Within-School Comparisons 
 
 
 
Figure D.3 – Randomized Analyses: Beam Plots of Sector-Level, Grand Mean Within-School 
Standard Deviation 
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Notes: Compare to Figure 5.4 
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Figure D.4 – Randomized Analyses: Dropline Plots of Sector-Level, Grand Mean Within-School 
Standard Deviation 
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Notes: Compare to Figure 5.5 
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