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ABSTRACT 

This study examines the effects of collective bargaining 

and the different levels of bargaining power associated with 

the nature of the bargaining laws of the state on teacher 

salaries and salary changes; and on teachers" quit behavior. 

A large scale micro data set, specific to public school 

teachers is utilized—"Longitudinal Career Histories of 

Public School Teachers from Colorado, Michigan, and North 

Carolina, 1972-1986." The data also includes information on 

the socioeconomic characteristics of the individual's work 

place. Its longitudinal capabilities also allow for the 

investigstion of the dynamics involved in the process. The 

Ordinary Least Squares estimation techniques are used for 

the statistical analysis of salaries and salary changes. 

Logistic regression techniques are used for determining the 

factors affecting the quit probability of teachers. 

The study shows that the performance of the models for 

salary determination are improved significantly over 

previous studies, due to the unique qualities of the data 

used. However, data problems weakened the robustness of the 

quit regressions. Collective bargaining increased the 

teachers" salaries by approximately 20% in a strong 

bargaining state, and by 6% in a weak bargaining state. 

Collective bargaining also increased the rate of salary 

rises. Contrary to previous research, collective bargaining 
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is not found to be associated with a reduction in a 

teacher's probability to quit. 
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CHAPTER 1 

INTRODUCTION 

Public sector labor markets have been the focus of a 

considerable body of work in labor economics. The 

particular characteristics of the public sector and the 

significant share of public sector employment in total 

employment are among the reasons that were often cited to 

explain the amount of research that had been directed to the 

subject. 

For example, it is often argued that since profit 

maximization is an unlikely objective of governmental units, 

labor market analyses based on the assumption of profit 

maximization may prove to be inappropriate, and hence 

alternative approaches were needed to be developed 

[Ehrenberg and Smith, 1988; Ehrenberg and Schwarz, 1988]. 

The rapid expansion of employment in the public sector 

during the post-war period and its significant share in 

total nonagricultural employment also prompted this 

substantial body of research on public sector labor markets. 

In 1992, approximately 17 percent of the total nonfarm 

payroll employment was made up of government employment in 

the U.S., with almost 18.5 million employees [Monthly Labor 

Review, 1992]. 

Similarly, a significant amount of labor research is 

targeted toward investigating the nature and the effects of 

labor unions on the economy. Thus, it naturally followed 



that the analysis of the effects of public sector unions on 

various economic variables such as salaries, productivity, 

turnover, and even on the quality of the product has become 

a widely researched topic in the field. 

What makes public sector unions an attractive topic for 

research? In addition to the reasons mentioned above, the 

growth of public sector unions both in absolute and 

percentage terms, especially during a time period in which 

private sector unions have been in a decline, made the 

analysis of unions in the public sector an attractive topic 

for researchers of the subject. In 1980, about 43 percent 

of government employees were represented by some type of a 

labor organization, whereas only 22 percent of private 

sector employees were represented [Freeman, 1984], This is 

also true for other developed economies. In OECD countries, 

the average share of union members in the public sector has 

risen by almost 10 percentage points during the last two 

decades--29.6% in 1970, to 38.1% in 1988 [OECD, 1991]. 

During the same period, however, the share in private sector 

has shown a decline by almost the same magnitude--70.4% in 

1970 to 61.9% in 1988 [OECD, ibid.]. 

Last, but not least, is the institutional framework 

that surrounds the public sector unionization in this 

country. The laws governing public sector labor relations 

are quite different from those of the private sector. 

Moreover, there are substantial differences among different 



branches of the public sector in terms of the procedures in 

labor relations. For example, the laws and procedures 

addressing federal employees are different from the laws for 

state or local government workers. Furthermore, the laws 

and procedures have always been changing; in 1955, there 

were 45 states with "no" law for collective bargaining 

rights of the public sector employees; in 1984, there were 

only 3 states which are "no-law," and 30 states had "duty-

to-bargain" laws. In 4 states bargaining was prohibited and 

the remaining 13 states were spread across the wide spectrum 

of different bargaining procedures [Farber, 1988]. Texas 

prohibits state employees from engaging in collective 

negotiations, but fire fighters have the "duty-to-bargain" 

provision; in North Carolina, teacher bargaining is 

prohibited, whereas in Michigan, teachers have the provision 

for "duty to bargain" [Sethi et al., 1990]. As these 

examples clearly portray, there are differences among the 

states, among the cities within a state, even between 

different types of employment in the same location. Hence, 

there is a rich variety of issues to investigate about 

public sector bargaining. 

What difference does it make to have one type of 

bargaining structure as opposed to having another type? 

More specifically, what effects does it have to be under 

favorable collective bargaining laws on the terms and 

conditions of employment, and the characteristics of 



employees? How would those differ in a "no-bargaining" 

setting? If there exist differences, what are the 

magnitudes of those differences? What has been the behavior 

of the terms and conditions of employment and the 

characteristics of the employees over time? What are the 

policy implications of those? 

The main focus of this study will involve questions of 

this nature. But, before going into the specific 

objectives, the reason for focusing on public school 

teachers should be made clear. 

In a time when the competitiveness of the economy is 

being widely discussed with frequent references to the 

productivity of the workforce; from presidential campaigns 

to talk show hosts, more people than ever are focusing their 

discussions on the educational system of the country. It is 

no coincidence that, at the same time, budget crunches, cut 

backs, program eliminations and even lOU's (the "California 

State Treasury" experiment of last summer) are becoming 

ordinary news items. Kalkaska School District in Michigan, 

had to end its school year in March, three months earlier 

than the regular schedule [Hallanan and Whitaker, 1993]. It 

is also by now obvious that any educational policy which 

lacks a thorough understanding of the system of public 

education would fail to succeed. Hence, studies that 

examine any aspect of the workings of the public school 

systems are much needed contributions to the formulation and 



implementation of policies which are not prone to be 

stillborn. In this context, as the following discussion 

will illustrate, collective bargaining has become a very 

important aspect of public education in this country. 

It has been estimated that, as of 1984, 65 percent of 

the public school teachers were union members and 75 percent 

of the total were covered by some type of collective 

bargaining agreement [Freeman et al., 1988]. The following 

table (Table 1.1) illustrates the coverage and the nature of 

the state bargaining laws for public school teachers. 

It is obvious that over the years, collective 

bargaining has become a very important element of labor 

relations in public schools, hence the effects of collective 

bargaining and the differentials resulting from different 

bargaining structures need to be thoroughly understood. 

If one can compare states with different collective 

bargaining structures, while controlling for as much of the 

other relevant factors as possible, investigating the 

differentials resulting from those different bargaining 

regimes may become feasible. Starting from this premise. 



Table 1.1 State Bargaining Laws and Coverage for Public 
School Teachers 

BARGAINING 
STRUCTURE 

Strike Permitted 

Arbitration 

Duty to Bargain 

Bargaining 
Permitted 

No Provision 

Bargaining 
Prohibited 

Number of 
States 

8 

5 

18 

12 

3 

4 

Number of 
Teachers 

215,749 

32,396 

897,742 

556,951 

43,862 

253,456 

%Covered 

88 

90 

85 

58 

47 

48 

Source: Freeman et al., 1988. 



three states with distinctively different bargaining 

structures will be analyzed in this study: Michigan, 

Colorado, and North Carolina. In terms of both the 

bargaining rights of teachers and numbers covered, Michigan 

is a very "pro-bargaining state," Colorado is a "weak-

bargaining state," and North Carolina prohibits teacher 

bargaining. So, it can be argued that those three states 

can reasonably represent the wide spectrum of bargaining 

structures, two of them from the two extremes of the 

spectrum, and one representing the moderate range. 

In light of these bargaining structure differences, 

this study intends to analyze the effects of collective 

bargaining and different levels of bargaining power on 

public school teachers" sslsries and their quit 

propensities. The specific objectives can be listed as: 

1. To investigate the determinants of teacher salaries 

in terms of the quantitative and qualitative effects from 

teacher-specific and district-specific variables, and from 

collective bargaining coverage. 

2. To investigate the effects of different levels of 

bargaining power on teacher salaries. 

3. To investigate whether a teacher's test score, 

which can be used as a proxy for the teacher's academic 

ability, has an effect on salary. 

4. To investigate the determinants of the changes in 

teacher salaries in terms of the quantitative and 



8 

qualitative effects from the changes in teacher-specific and 

district-specific variables, and from collective bargaining 

coverage. 

5. To investigate the determinants of teacher quit 

behavior in terms of the quantitative and qualitative 

effects on the probability of quitting; from teacher 

specific and district specific factors, and from collective 

bargaining and from different levels of bargaining power. 

Those objectives will be pursued by conducting multi

variate statistical techniques. The framework for the 

statistical analysis consists of two sections: Salary 

Regressions, and Quit Regressions. In the first section, 

salary and salary change regressions are estimated. In the 

second section, the quit probability of a teacher is 

estimated with the use of the logistic regression method. 

All statistical analyses are conducted on Texas Tech's IBM 

3081 Mainframe computer by using Statistical Analysis 

Software (SAS). 

The data set used in this study is "Longitudinal Career 

Histories of Public School Teachers from Colorado, Michigan, 

and North Carolina, 1972—1986." It is in machine-readable 

file format and contains data on public school districts and 

teachers in those three states. It is a large scale micro-

data set containing a total of approximately 26,000 

teachers, which makes it possible to analyze individual 

specific effects. In addition, it has certain longitudinal 



capabilities, following the given sample of individuals over 

a certain period of time allowing the analysis of the 

behavior of the variables over time. 

Full-time public school teachers in Colorado, Michigan, 

and North Carolina between the years of 1975-1986 make up 

the broad scope of the study. However, the scope is further 

narrowed, as the data dictated for certain parts of the 

empirical analysis. 

As far as the outline of the study is concerned; 

following this introduction. Chapter 2 will present the 

theoretical background on the issue, with specific reference 

to previous studies on teacher bargaining. 

Chapter 3 provides a discussion of the data and the 

methodology. First, the data are introduced and the reasons 

why it is chosen for this study are discussed. Some 

problems associated with the data are also described. Then, 

the methodology that is utilized in the empirical analysis 

is introduced. The models and their purposes are described. 

In Chapter 4, the empirical investigation of the 

teachers" salaries is presented. The regression models and 

the variables are explicitly introduced. The results of 

salary determination and salary change regressions are 

presented and discussed. 

Chapter 5 presents the empirical analyses on quits. 

Here, the results from the logistic regressions on teachers" 

quits are presented and discussed. 
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In Chapter 6, findings of this research are summarized. 

The potential policy implications from those findings are 

considered and suggestions for further research are stated. 

The study concludes with a bibliography. 



CHAPTER 2 

REVIEW OF THE LITERATURE 

In this section, previous studies related with the 

effects of collective bargaining on teacher salaries and on 

teacher turnover will be reviewed. First, studies dealing 

with the effects of collective bargaining on teacher 

salaries will be addressed. Then, studies dealing with the 

effects of collective bargaining on teachers" quit behavior 

will be presented. The chapter will conclude with a 

discussion of the remaining unresolved issues and the 

differences of this study from the previous studies. 

2.1 Salary Studies 

The effects of collective bargaining on salaries, or 

union-nonunion wage differentials have been a popular 

subject among labor researchers. However, the wide variety 

of studies could not establish a consensus on either the 

magnitude or, in most cases, even on the qualitative aspect 

of collective bargaining's effects on salaries. 

An early survey of the studies on union wage effects is 

by Parsley [1980]. According to this, the union effect 

ranges from -8 percent up to 70 percent depending on the 

scope of the study with respect to the occupational group 

concerned, where the higher gains are observed in crafts and 

lower gains or losses are observed for managerial and 

professional categories. 

11 
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The most comprehensive survey of the studies on that 

topic is the one by H. Gregg Lewis [1986] in which he 

presents a detailed exposition of related research. Note 

that his work not only includes the studies concerning 

public sector, or teachers, but also almost all varieties 

including macro studies dealing with the entire economy. A 

review of Lewis" study quickly reveals that estimates of 

union-nonunion salary differences vary widely and mostly 

depend on the data and methodology used. A more focused 

version of Lewis" study is found in the Freeman-Ichniowski 

book [Freeman and Ichniowski, 1988]. In that article, Lewis 

reviews union-nonunion wage differentials specifically in 

the public sector. A list containing 35 previous studies 

was presented, and the estimates of union wage differential 

seem to vary widely from -4 percent to 23 percent [Lewis, 

1988]. An excellent survey article by Freeman on unions in 

the public sector also reiterates the disparity of empirical 

results related to the effects of collective bargaining on 

salaries [Freeman, 1986]. 

A more recent work is by Linneman et al. [1990] where 

they used the CPS Data for 13 years to review the effect of 

unions on employment and wages for the economy in general. 

They use a weighted index to adjust the union wage gap for 

the employment growth in different industries. Their 

estimates reflect the general disparity in findings varying 

from -6.6 percent to 48 percent in certain industries. 
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Other studies include Benham's [1987] study which uses the 

NLS Young Men Cohort Data which finds a 22 percent union 

wage differential; and Ashraf's [1990] study which uses the 

PSID Data to report union wage gains around 20 to 30 percent 

in general. 

Previous research with respect to teacher bargaining is 

no different than this. An excellent review of the research 

from 1970's and early 80's is presented in Lipsky [1982] 

which also includes some papers which were not published, 

such as special reports. Lipsky's survey illustrates the 

general trend that a thorough understanding of the effects 

of collective bargaining on teacher salaries has not been 

established, which is evident from the results he presents 

from those previous studies. Among the 16 studies reviewed, 

variations of the variable capturing the bargaining effect 

turns out to be insignificant in 8 cases, implying that 

bargaining has had no impact on teacher salaries. In the 

studies where the collective bargaining variable was 

significant, its effects vary widely from having a negative 

effect up to 28.8 percent. 

Indications of a similar disparity are clearly 

illustrated even in a more recent work, in Delaney's 

findings. According to this, the effects of collective 

bargaining on teacher salaries vary from -2.3 percent to 13 

percent in Iowa and Illinois [Delaney, 1985]. In this 

study, which focuses mainly on the spillover effects, the 
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average salary in the district, as well as certain salary 

steps such as the base salary are used as the dependent 

variable. 

One of the earlier studies is by Kasper [1970] in which 

he uses a sample of 51 states, including Washington D.C. 

This is also the study which lays out the most of the common 

arguments used in the discussion of collective bargaining 

and teacher salaries. The dependent variables are the state 

average of the teacher salaries and the average salary for a 

teacher with two years of tenure. The independent variables 

are state per capita income, degree of urbanization in the 

state, state expenditures for education and some other 

average variables at the state level. He uses several 

variables to capture the effects of collective bargaining 

none of which is a direct measure. Those variables are the 

percentage of teachers represented by a teachers" 

organization, percentage of districts represented, and 

percentage of teachers covered. His findings illustrate 

that collective bargaining has little or no effect on 

teacher salaries in public schools. He argues that since it 

may be more difficult to raise the price of the product for 

public officials, thus it might be difficult to raise 

teacher salaries or reduce the quality or the quantity of 

the product. He also notes the fact that spillover effects 

may be particularly strong in the public sector which makes 

it more difficult to raise the salaries of a certain group. 
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i.e., teachers, without causing increases across the board. 

His final argument for the ineffectiveness of collective 

bargaining relates to the idea that teacher unions do not 

have the level of aggressiveness of their counterparts in 

the private sector since unionization may have a negative 

connotation, or be viewed as unprofessional or inappropriate 

for educators. 

A critique of Kasper's study is presented in Baird and 

Landon [1972]. They argue that Kasper's definition of the 

unionization variable, i.e., using the percentage of 

districts organized is inappropriate. It is argued that 

according to Kasper's measure of collective bargaining 

coverage, two completely different situations related with 

coverage would be observed as the same. For example, if all 

of the teachers are organized in only 1/5 of the districts 

in a state, or 1/5 of the teachers in a district are 

organized in every district, Kasper's variable would treat 

those two situations as the same. Whereas in fact, the two 

situations represent entirely different intensities of 

unionization, especially with respect to the spillover 

effects. They also point to the fact that the salary 

determination process takes place at the district level, 

thus, using state average as the dependent variable cannot 

be an accurate representation. Another problem with 

Kasper's study is noted as the lack of control for the 

market structure, namely, the monopsony effect which may be 
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present in the larger urban districts. Baird and Landon 

[1972] present their estimates which are obtained from a 

sample of 44 large districts, having student enrollment 

between 25000-50000. Their dependent variable is the 

district's starting salary. According to the Baird and 

Landon study, collective bargaining raises the starting 

salary by about 5 percent. However, their study suffers 

from small sample sizes which may deem the statistical 

results questionable in terms of their robustness. Since 

its scope encompasses larger districts, the study is not 

general enough. 

A study that estimates a system of equations for the 

teacher labor market is by Thornton [1971]. He uses a 

sample of 83 cities with a population of at least 100,000 

people. The dependent variables are the minimum and maximum 

salaries for the teachers with bachelors or masters degree. 

According to his findings, collective bargaining raises the 

salaries by 2.3 percent at the minimum salary level, and by 

28.8 percent at the maximum salary level. His model also 

compares the differences between AFT and NEA representation, 

and finds no difference between those two major 

organizations. Thornton study reflects a common problem, in 

the sense that it uses an average as the dependent variable 

and the narrow scope renders it not general enough. 

Hall and Carroll's [1973] study is an example of within 

state estimates. They use a sample of 118 school districts 
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in a single suburban county in Illinois and investigate the 

effects of collective bsrgsining on salsries ss well ss 

class size. The dependent variable is the mean sslsry in 

the district and the independent variables are averages for 

some district characteristics. Their results indicate that 

collective bargaining increases teacher salaries and class 

size. The magnitude of the collective bargaining effects is 

argued to be within the range that has been observed for 

teacher organizations in the private sector. The positive 

relationship of bargaining and the student/teacher ratio is 

asserted as evidence for the compensating effect of higher 

salaries from the school boards" perspectives. Furthermore, 

the authors use these findings to disprove the claim that 

public sector unions have stronger bargaining powers than 

their private sector counterparts. It has been argued that 

since public sector employers do not have a profit 

maximization objective and their unions can exert some 

degree of political pressure, these unions may get more 

favorable agreements more easily than private sector unions. 

Based on their results, especially on the trade off between 

salaries and class size. Hall and Clayton assert that their 

study does not reveal such an advantage. 

Another within state study is the Lipsky-Drotning 

[1973] work, which looks at 700 New York State districts, 

except the districts in New York City. Their dependent 

variables are the first year salary in the district, and two 
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other salary steps in the district, one for seven years of 

experience and the other for eleven years of experience. 

Their results indicate that collective bargsining has no 

effect on teacher salaries in New York. They attribute this 

to spillover effects, and they argue that in New York, 60 

percent of the districts are organized, and the existence of 

collective bargaining in those may have heavily influenced 

the salary levels in the remaining 40 percent. It is argued 

that spillover is a function of the geographic proximity of 

the districts, in the sense that the more dense the 

distribution of the districts at a given area, the spillover 

would be stronger. Spillover effects would be relatively 

lower in the isolated districts. In order to control the 

spillover effects, the authors examine a subsample of 

relatively isolated districts, isolation determined 

depending on the geographical location of the particular 

district. However, this would introduce another problem 

since isolated districts may also exhibit some type of 

monopsony power which is unaccounted for. The estimates 

from that model indicate that collective bargaining 

increases the mean salary in the district by 2.41 percent 

and the base salary by 1.12 percent. The Lipsky-Drotning 

[1972] paper also looks at the salary changes in one year. 

According to this, collective bargaining is associated with 

15 percent higher salary increases. 
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Frey [1975] models the salary determination of teachers 

within the framework of a school district's objective 

function which is determined by the desired quality of the 

service produced and budgetary constraints. This aspect of 

the study, deriving the theoretical background of the salary 

determination at the district level, makes it a unique 

study. In the empirical section of the study however, he 

estimates the usual wage equation for a sample of 298 school 

districts in New Jersey, for six different time periods. 

The dependent variable is the base salary in the district. 

The bargaining dummy is not statistically significant, 

implying that collective bargaining has no effect on teacher 

salaries. 

A study dealing with the salary structure, more 

specifically with the effects of collective bargaining on 

the size of the salary differences between secondary and 

elementary teachers is by Moore [1976]. Moore argues that 

in general, collective bargaining has a narrowing effect on 

intraindustry wage differences by negotiating a uniform wage 

package which may also reduce intraoccupational or personal 

wage differentials. He goes on to argue that collective 

negotiations might have had a similar equalizing effect in 

education by narrowing the secondary-elementary salary 

differentials. Using a sample of 201 school districts from 

Nebraska, he estimates a model where the dependent variable 

is the difference between the average secondary and average 
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elementary teacher sslsry in the district. His estimstes 

suggest thst collective bsrgsining is associated with a 6 

percent reduction in the secondary-elementary salary 

differential. 

One of the few studies that used individual data is by 

Holmes [1976]. Holmes uses a sample of 24,916 teachers from 

Oklahoma to estimate an earnings function model similar to 

the one that is used in our study. The dependent variable 

is the individual's salary. The independent variables are 

an individual's gender, race, total experience, tenure in 

the district, and education; and the district's revenue from 

property taxes. Note that no information is utilized about 

the size or the socioeconomic characteristics of the 

district. Two indicator variables are used for the 

bargaining impact. One is a simple zero/one dummy for 

negotiations, and the other is a four- level dummy variable 

based on the bargaining structure of the district. 

According to the estimates obtained, collective bargaining 

is observed to increase teacher salaries by 7 percent on the 

average. Holmes also estimates separate models for each 

different structure of the bargaining activity, one for 

"weak," one for "strong," and so on. His purpose is to 

investigate whether different bargaining structures create 

any differences in salary determination, especially in terms 

of the differences in the per unit value of teacher 

characteristics. He demonstrates that per unit value for 
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educational attainment is almost twice as high in bargaining 

districts than it is in the nonbargaining districts. Tenure 

in the district is also has greater weight in the bargaining 

districts compared to nonbargaining districts. Based on 

those results, he argues that collective bargaining not only 

creates a lump sum salary difference, but a structural shift 

of the parameters of the earnings function depending on the 

level of bargaining activity. 

In a later study where he uses the same sample and a 

very slightly altered model. Holmes [1979] finds similar 

results. In that paper, a measure of the district's 

monopsony power is included based on the number of the 

districts in a county and is interacted with the bargaining 

intensity dummies. He concludes that the highest level of 

bargaining intensity creates a salary gain for teachers 

where the monopsony power of the district is not strong. In 

addition, along the lines of the Moore study. Holmes looks 

at the impact of bargaining intensity on secondary-

elementary salary differences; however, not by creating 

additional variables in his models, but by simply looking at 

the predicted salaries evaluated for the average values of 

the variables in his models. He concludes that bargaining 

reduces the differences between secondary and elementary 

teachers, as well as the male-female differences in 

salaries. 
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Another study that used the average salary as the 

dependent variable is the Gustman-Clement paper [1977]. Two 

different samples are used: a sample of 83 central cities, 

and a sample of 48 contiguous states. Their model contains 

two dummies for collective bargaining, one for the presence 

of a comprehensive agreement, i.e., "strong" bargaining; and 

another for the presence of a negotiated agreement, i.e., 

"weaker" bargaining. Both variables turn out to be 

statistically insignificant, but negative in both the city 

and the state models, adding to the stock of the wide 

variety of the estimates of the bargaining effects on 

teacher salaries. 

Perry [1979] studies nine school systems which have 

diverse characteristics in terms of bargaining structure and 

socioeconomic make up. He collects interviews from both the 

union and school officials in those districts. He gathers 

information about the nature, the course and the effects of 

the bargaining procedure. Then, this information is 

combined with the district's contract and financial data. 

However, no statistical analysis other than some descriptive 

statistics are presented. On the other hand. Perry's study 

constitutes a very thorough review of different bargaining 

structures and procedures. Nevertheless, the author argues 

that the impact of collective bargaining on average teacher 

salaries had not been substantial at the aggregate level. 
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In their frequently cited study, Baugh and Stone [1982] 

start by reviewing the two common arguments about public 

sector unions. According to the "strong" union argument, 

public sector unions tend to have substantial market power 

originating from their political pressure potentials, 

whereas the "weak" union argument asserts that public sector 

unions do not possess as much leverage as their private 

sector counterparts since "tax revolts" and budgetary crises 

may impose tight constraints on excessive union demands. 

They go on to restate the fact that results from most of the 

previous research which tends to support the "weak" union 

view of the public sector bargaining. Using the Current 

Population Survey data set, they estimate salary and salary 

change equations for teachers for two different time 

periods. Sample sizes vary from 617 to 1037 in salary 

regressions, and 233 to 317 in the salary change 

regressions. The dependent variable is the salary reported 

by the survey participant. The union variable is a dummy, 

which is defined depending on whether the individual is a 

member of a union. Note that such a definition may involve 

serious potential problems, since union membership does not 

guarantee coverage. A teacher may be a union member, but 

she is ultimately bound by the bargaining laws of the state 

she is working for. As is the case in Texas where 

bargaining is prohibited, for example, being a union member 

does not have any relationship to an individual's salary 
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determination. Therefore, it can be argued that Baugh and 

Stone's union variable might have the potential for serious 

misrepresentation problems. Nevertheless, they estimate 

that collective bargaining is associated with a 7 to 21 

percent increase in teacher salaries, and with a 4 to 12 

percent in salary gains. They also check for the possible 

simultaneity bias problem, for it is argued by some 

researchers that union membership and wages are 

simultaneously determined. To check for this, the authors 

estimate a model with selection process where first, the 

probability of being a union member is estimated from the 

sample by using a logistic regression; and then those 

estimated probabilities are used as instruments to estimate 

the salary and salary change equations. They obtain 

estimates which are not statistically different from the 

simple Ordinary Least Squares results and conclude that the 

simultaneity bias may not be important within teaching. The 

authors, then, conclude by stating thst their results 

suggest the "strong" union view, and that the effect of 

bargaining getting stronger as time passes and bargaining 

becomes more and more established as an institution in the 

education market. 

In a related study, Eberts and Stone [1985] investigate 

the relationship between bargaining and salary changes in 

New York State using a sample of 7905 teachers. The 

dependent variable is the change in the log of the annual 
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salary of the individual. They argue that since almost all 

districts are covered by collective bargaining contracts for 

teachers in New York State, a "bargaining strength" variable 

rather than the usual "union" dummy would be more 

appropriate for their analysis. Innovatively, they use the 

"change in the share of district budget allocated to teacher 

salaries and benefits" as the proxy for bargaining strength. 

According to Eberts and Stone's estimates, bargaining 

strength is found to be associated with approximately 28 

percent of the increase in the teacher salaries. Their 

results are also restated in their book, which also contains 

a slightly different version of the above study [Eberts and 

Stone, 1984]. Using the same data on New York State school 

districts, they reestimate the salary change model with a 

set of new dummy variables representing the changes in the 

scope of bargaining along with the original "budget share" 

variable. They obtain similar results in the sense that as 

the bargaining position gets stronger, teacher salaries are 

found to increase faster. 

The principal investigator of the data set used in our 

study, Richard J. Murnane presents an analysis of teacher 

salaries in Michigan [Murnane et al. 1987]. Although this 

study does not make any reference to collective bargaining, 

it is reviewed due to the fact that Michigan is one of the 

states that this study is concerned with; and even if the 

authors did not make an explicit statement about the data 
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set used, hence it is difficult to assume that their sample 

is a part of the Michigan sample used in our study, the 

Murnane study is included to gain familiarity with the 

workings of the teacher labor market in Michigan. Likewise, 

another study by Levinson, which used the same data set is 

also reviewed for the same purpose, although not reported 

here since it focuses on the Antos-Rosen type racial 

discrimination/compensating differentials issue, rather than 

the effects of bargaining on salaries [Levinson, 1988]. The 

models in the Murnane et al. [1987] study use the starting 

salary and the maximum salary as the dependent variable, and 

the independent variables are tenure with the district and a 

dummy for masters degree; and district characteristics. 

Their findings show that districts in which enrollment 

declined, salaries have fallen in real terms, and although 

the salaries declined for all teachers in real terms, the 

decline was lower at the higher end of the salary schedule 

than it was for the starting salary. 

Using the length of time that a district has had 

collective bargaining as a proxy for bargaining power, 

Delaney's [1988] study looks at the effects of bargaining on 

various outcomes. He uses a sample of Illinois and Iowa 

school districts, and the dependent variable is once again 

the average teacher salary in a given district. The results 

with respect to the wage/fringe tradeoff issue are discussed 

in Chapter 4; however it should be noted that the 
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coefficient of the dummy variable indicating the district 

had collective bargaining less than 3 years is negative both 

for Illinois and Iowa, by a very small amount; and the 

coefficient of the dummy variable indicating the district 

had collective bargaining at least for five years or more, 

is positive again by a very small amount, and significant 

only for Iowa. 

The distinctive framework in which the teacher 

salaries, per pupil expenditures of the district, and pupil-

teacher ratio in the district is modelled to be determined 

simultaneously, constitutes the methodology used in the 

Easton paper [Easton, 1988]. Easton's methodology is a new 

approach, and his methodology seems especially appropriate 

for studies that use district averages, i.e., macro data for 

their empirical analysis. He uses a sample of 55 school 

districts from the state of Oregon, in different time 

periods, before and after collective bargaining has been 

established in Oregon. The dependent variable is, again, 

the average teacher salary in the district. Moreover, 

Easton does not have a bargaining variable. His study, 

therefore, amounts to a before-after comparison of the 

salary determination process for teachers in Oregon with 

respect to collective bargaining no matter if the particular 

district was covered or not. Easton's mostly inconclusive 

findings; inconclusive perhaps due to small sample size, 

although sample sizes in his empirical models is never 
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reported in the study; show that there is no evidence that 

the presence of collective bargaining induces higher 

increases in the per pupil expenditures of wealthier 

districts which may cause significant salary differences 

between rich and poor districts, which in turn may hamper 

the ability of poorer districts to hire higher quality 

teachers. 

One of the most comprehensive studies is by Woodbury 

[1985] in which he uses a sample of 4851 school districts to 

estimate the effects of different levels of collective 

bargaining on class size, and the tradeoff between salary 

and class size. Since he does not examine the effect on 

salaries specifically, detailed review of the Woodbury study 

will not be presented here; however, his conclusions with 

respect to the tradeoff between the class size and salary 

are revisited in Chapter 4. 

Another study looks at the impact of Indiana Teacher 

Collective Bargaining Act, which gave teachers the right to 

form and join unions and be represented by a union of their 

choice, on teacher salaries [Walsh and Witney, 1990]. 

However, this study does not use multivariate statistical 

analysis, but only some descriptive statistics, namely the 

average teacher salaries for certain salary steps, before 

and after the enactment of the law. The authors then 

examine the averages and make comparisons and reach 

conclusions based on those comparisons. According to those. 
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teacher salaries declined in real terms for all steps of the 

salary schedule in Indiana, but the decline before the 

enactment of the law was lower, ranging around 6 percent for 

various salary steps, compared to the decline after 

collective bargaining was legalized, which ranges around 9 

percent for the period under question. 

The final study reviewed is also the only one that 

deals with another country, Canada [Currie, 1991]. However, 

the author could not estimate the bargaining effect on 

salaries, since all teachers are required to be union 

members. Instead, she estimates a simultaneous equations 

model of wage and employment determination model to test if 

unions have the power to influence the demand for their 

labor, and if unions prefer higher wages to higher 

employment. She concludes that unions have the power to 

raise the wage without losing too much employment. 

2.2. Quit Studies 

Unions are argued to reduce the labor turnover by being 

a collective "voice" for the employees, a direct channel of 

communication between workers and management that replaces 

quitting with the direct expression of discontent. This is 

the frequently referred "exit-voice" argument of labor 

unions and is developed in Freeman's well known paper 

[Freeman, 1976; Freeman and Medoff, 1984]. Freeman, then, 

goes on to present empirical evidence using four micro data 

sets, the NLS Older Male Sample, the PSID, the CPS, and the 
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NLS Younger Male Cohort Data Set [Freeman, 1980]. He 

estimates logistic regression equations for those data sets 

that model the probability of an individual employee 

quitting his job. His results show that being a union 

member is associated with a lower probability of quitting. 

There is an enormous body of literature addressing the 

issue of quits in general which will not be dealt here as 

the present review will be limited to studies dealing with 

teacher quits and specifically the effect of collective 

bargaining on teacher quits. 

The most widely accepted theoretical framework to 

explain worker turnover is the human capital theory of labor 

mobility. Along the lines of the traditional human capital 

approach, it is argued that each individual is endowed with 

the valuable economic resource called human capital that 

generate returns to this individual throughout her lifetime. 

This resource consists of two components, the specific human 

capital and the general human capital. Specific human 

capital is the knowledge and skills that are valuable or 

have a higher return only in one occupation or in a specific 

task involved in that occupation. General human capital is 

the body of knowledge or skills that are of value to any 

type of job. Keeping in mind that those concepts are rather 

relative; for example, experience or training in a certain 

area of special education may be considered as specific 

human capital. Also, knowledge of the idiosyncracies of 
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the administration of a certain school or of the 

organizational characteristics and procedures of a certain 

school district can be considered as specific human capital. 

Increased share of specific human capital in an individual's 

total stock of human capital is argued to reduce the 

individual's propensity to quit, since he is less likely to 

receive as high a return on her investment on the specific 

component of her human capital elsewhere, hence longer 

tenure at a certain job is thought to be negatively related 

to quits. 

Demographic characteristics are also argued to 

influence labor mobility. Among those, gender, marital 

status, and age are often cited to be effective in the quit 

decision of an individual. Female employees are expected to 

be more mobile since their labor force participation is 

often influenced by a variety of domestic factors. Females 

are often the second income earners, hence if the principal 

income earner moves, so does the female. The role of 

females as the principal caretakers also increases their 

quit incidence, especially in the case of childbearing and 

childrearing or illness in the family. Also, propensity to 

quit is often found to be higher among younger age groups 

and unmarried individuals. An excellent review and 

discussion is presented in the Grissmer and Kirby [1987] 

study. 
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Another major factor influencing one's decision to quit 

is the difference between current and alternative, or the 

opportunity salary. All things equal, individuals will 

obviously move to jobs which will bring higher earnings. 

However, it may be interesting to note that, many of the 

quit studies reviewed here do not take this into account, 

perhaps due to lack of data. 

Finally, the amenities, or the disamenities of a job 

effects the decision to quit. Jobs with higher pressure, or 

with less pleasant environmental factors will have higher 

turnover rates. 

One implication for our immediate concern is the 

productivity issue; persons with higher experience are shown 

to have a higher productivity than those with lower 

experience in general. As problematic as an issue to 

measure one's productivity or the "quality" of education, it 

can be argued that districts with higher turnover rates are 

susceptible to teachers with less experience, which in turn 

may have some significant consequences for the quality of 

education. Therefore, it seems necessary to have a better 

understanding of the teacher turnover process, especially to 

empirically identify the factors affecting individual's 

decision to quit in terms of personal and workplace 

characteristics, if one wants to design or implement 

policies to deal with the quality of education. For 

instance, a shortage of mathematics and science teachers is 
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often referred to as an alarming trend concerning the 

quality of education in this country [Murnane, 1985]. As 

important as it is to use policies to increase the supply of 

mathematics and science teachers, it may be as important to 

raise the retention rate for existing teachers in those 

fields, which makes the investigation of the relationship 

between being a mathematics or science teacher and the 

decision to quit an attractive question of research. 

An early study to address this issue looks at the 

school system in the city of San Diego [Greenberg and 

McCall, 1974]. The authors use a sample of approximately 

6000 teachers and estimate the individual's probability quit 

using an undisclosed "regression" technique, whether it is a 

linear probability model, or a non-linear model; no explicit 

explanation is provided on the model used. Their model 

includes some individual demographics, information on the 

district characteristics, but no salary variable. Moreover, 

there is no reference to collective bargaining. 

Nevertheless, the authors" findings suggest that new 

teachers are placed in schools that have a larger number of 

students from poorer families, and that teachers tend to 

transfer from those schools to schools with higher 

socioeconomic status. While this causes schools with higher 

socioeconomic status to eventually end up with more 

experienced faculty, schools with lower socioeconomic status 

are left with a higher rate of turnover and a less 
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experienced faculty pool which may imply some serious policy 

considerations. 

The relationship between individual ability and quits 

is investigated by analyzing teachers" test scores and their 

quit behavior in North Carolina [Schlechty and Vance, 1981]. 

The authors use a sample of 32,131 teachers who entered 

teaching in the North Carolina school system. Since the 

National Teachers" Examination (NTE) was a requirement for 

certification in North Carolina, the data set contains 

individual's NTE scores, except for certain years during 

which NTE was suspended as a certification requirement in 

response to lawsuits challenging its validity. Individual's 

NTE scores are used as a proxy for academic ability. Rather 

than regression analyses, the authors mainly use descriptive 

statistics in their empirical work and conclude that the 

academic ability of entering teachers in North Carolina 

showed a decline, especially that of white females. It is 

also argued that higher scores are negatively related with 

retention and teachers with higher scores are also the ones 

who are more likely to leave teaching. 

Here, it seems appropriate to give some background on 

the NTE. A comprehensive discussion is found in Haney et 

al. [1987]. According to this, NTE was designed in 1940's, 

a time when there was a surplus of teacher candidates, as an 

instrument to cover the "general quality of intellectual 

performance" as well as professional information. In later 
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years, however, NTE became more and more subjected to 

intense criticism from various external sources; especially 

from teacher unions and minority group educators. As a 

result of this external pressure, in 1970, NTE underwent a 

major revision and more materials that reflected "minority 

experience and culture" was incorporated into the exam. 

After another set of comprehensive "revisions" in the 80's, 

NTE further lost what remained of its already weakened 

reputation, and several states including Texas and 

California devised their own proficiency exams. It should, 

however, be noted that NTE still is the most common device, 

used in 22 states for initial certification. 

Murnane [1981] carries out a longitudinal analysis of 

teacher mobility in a large city school system, Midcity, for 

a sample of approximately 2500 teachers over six years. 

However, the sample is pooled over the time periods under 

investigation, and the actual number of observations for 

each year is not reported. Murnane estimates two different 

logistic regressions; in one, the dependent variable is 

whether the teacher is transferred or stayed at the same 

school. In the second regression, the dependent variable is 

whether the teacher left the school system or remained in 

the system for another year. Independent variables are 

experience, gender, and some school district characteristics 

only; again there is no salary data. Note that, the first 

model excludes teachers who left the school system and the 
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second model only considers those who left the school 

system, while neglecting internal transfers; also there is 

no reference to collective bargaining. Another disturbing 

aspect of the empirical work is that it does not utilize one 

of the specific pooled data methods to eliminate the 

correlation among the error terms that may cause bias as 

suggested in Hsiao [1991]. The findings reflect that 

leaving the school system or transferring within the system 

do not seem to be determined by totally different factors, 

and experience seems to be the most important factor in 

reducing the probability of either transferring or leaving 

the system. 

The only study that deals with the teacher quits in a 

collective bargaining framework is by Eberts [1987], in 

which he examines a sample of 12,000 teachers in the state 

of New York. He uses a logistic regression model to 

estimate the probability of separation of an individual 

teacher. However, since almost all of the districts are 

covered under a collectively negotiated agreement in New 

York, Eberts" study amounts to an examination of the effects 

of certain work rules on quits in a bargaining environment; 

rather than explaining the union-nonunion differential on 

quits. His findings demonstrate that teachers who are 

working for a district that has negotiated rules for class 

size and layoff procedures have a lower probability of 
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quitting relative to those who are working in districts that 

do not have negotiated rules for such issues. 

Another study addressing the relationship between 

teachers" earnings and quits is by Rumberger [1987]. In 

this study, which also does not address the issue of 

collective bargaining, the author uses a sample of 346 

larger school districts located in SMSA's to estimate a 

model of teacher demand and supply, particularly the 

shortage of science and mathematics teachers. Note that 

this study is using macro data, and rather than modelling 

individual quit behavior; it is examining the relationship 

between turnover and district and labor market 

characteristics using a measure of turnover rate as the 

dependent variable in a linear regression. The author 

concludes by arguing that the salary difference between 

teaching and other occupations that require science and 

mathematics training which may compete with teaching as the 

alternative employment opportunity, such as engineering; is 

positively associated with teacher turnover and shortage. He 

goes on to propose that eliminating the engineering-teaching 

salary differential would help to reduce the teacher 

shortage in the areas of mathematics and science. 

Murnane and Olsen [1989 (a)] investigate the 

relationship between individual and district 

characteristics, and the duration of first spell, i.e., the 

length of stay in teaching, for the teachers in Michigan by 
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using the data set which is also used in our study. The 

dependent variable is the number of years the individual 

teacher was continuously employed in Michigan public 

schools. The results from their waiting time regression 

model indicate that salary is positively related with the 

length of stay in teaching, and high school teachers and 

females have a shorter duration in teaching. In a second 

paper [Murnane and Olsen, 1989 (b)], the authors discuss 

some of the policy implications of their research in which 

they use the same analysis for all of the three states in 

our data set, Colorado, Michigan and North Carolina. After 

obtaining results similar to those from the above paper, the 

authors argue that applying the same salary schedule 

uniformly to all teachers in the district without 

considering pay differentials for certain subject areas that 

may be in short supply or are considered to be fundamentally 

important for the quality of education, may create 

recruitment and retention difficulties in the districts. In 

their third paper, the authors use exactly the same 

methodology for North Carolina and obtain similar results 

[Murnane and Olsen, 1990]. However, it should be noted that 

there is no reference either to collective bargaining or to 

the differences between states in any of the above studies. 

In a related study for North Carolina, Murnane looks at the 

characteristics of entrants by using a logistic regression 

where the dependent variable is whether the individual who 
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has earned the teaching certificate entered teaching or not 

[Murnane and Schwinden, 1989]. The focus of that study is 

not directly related with our purposes here, however that 

paper has been studied to help better understand the nature 

of the education market, and the data set for North 

Carolina. 

Finally, Theobald [1990] investigates the effects of 

personal and professional characteristics as well as the 

effects of financial and demographic characteristics of the 

school district on teachers" decisions to stay. Using a 

sample of approximately 38,000 teachers from the stste of 

Washington, he proceeds to estimate a probit model of the 

individual's probability to stay for three different time 

periods. This study is the closest one to ours in terms of 

the methodology used; and the results indicate that age, 

salary, experience, and expenditure per pupil are positively 

related with the decision to stay, whereas the unemployment 

rate and graduate degrees for males are observed to be 

negatively associated with the dependent variable. An 

interesting finding is that the proxy to represent district 

wealth, assessed valuation, is found to be negatively 

associated with the decision to stay. The author tries to 

explain this by arguing that the valuation variable may be 

capturing the urbanization effects and urban districts may 

be offering positions with low non-pecuniary benefits that 

in turn induces teachers to leave. Note that, this study 
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also does not investigate the effects of collective 

bargaining, even though Washington is a state where 

collective bargaining is present. 

2.3 Unresolved Issues 

After this extensive review of the previous research on 

teacher salaries and quits, it seems that several unanswered 

questions remain. 

As for the effects of collective bargaining on teacher 

salaries, previous studies present a wide variety of 

estimates, with very different results, mostly originating 

from the data or the methodology used. 

Most of the studies used macro data, that is, some type 

of average salary for the district or even the state was 

used as the dependent variable. Most of the time, the 

majority of independent variables were also averages. First 

of all, state averages cannot be accurate representations 

since teacher salaries are definitely determined at the 

district level, and using state averages of the salary would 

not reflect the variations among the districts. The use of 

district averages can produce only an incomplete picture, 

since the effects from personal characteristics, which are 

important determinants of teacher salaries, are completely 

neglected. Therefore, an analysis which uses both 

individual salary and individual characteristics in 

conjunction with workplace characteristics is needed. 
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Another commonality among the studies reviewed was the 

fact that most of them were within the state comparisons of 

the simple union salary effect. Very few of them examined 

the effects and differences from different bargaining 

structures—not across states, but only within a state. 

Studies that did examine these have other problems, such 

that some of them amounted to a before-and-after comparison 

regardless of the bargaining status of the district, because 

of the lack of a bargaining variable. None of them 

specifically examined the differences between states that 

have different bargaining laws. Therefore, a study that 

provides a more comprehensive specification of the salary 

determination as described in the previous paragraph, but 

also examines salary determination under different 

bargaining regimes, as well as the effects of those 

different bargaining laws on salaries is needed. 

There were also problems involving some of the 

collective bargaining variables used. Some had no direct 

information, so they used indirect, and potentially 

inaccurate measures to define that variable, such as the 

percentage of districts covered or the innovative, "share of 

expenditures to teachers in total district expenditures." 

Therefore, a study which has relatively well-defined 

bargaining and bargaining strength variable is needed. 

Some studies suffered from small sample size, and some 

were not general enough with respect to their scope. 
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focusing only on larger districts or cities. Therefore, a 

study with a large enough sample so that the robustness of 

its statistical results will not be questionable, which also 

is comprehensive and general, is needed. 

Very few studies used data at the individual level, 

hence those are the closest ones to our study. On the other 

hand, those few remained as within the state studies, simple 

analyses of union-nonunion differentials, not comparing the 

effects of different bargaining laws. Besides, they 

suffered from data problems, many did not have information 

on the workplace characteristics or the socioeconomic 

characteristics of the district which happen to be effective 

factors in teacher salary determination. 

As will be discussed in a more detailed fashion in the 

next chapter, the data set used in our study is pristine. 

It has never been used in a salary determination study. 

Moreover, it has almost all the capabilities that the 

previous research lacked in one way or the other; to ask the 

questions some of which have never been asked, or have been 

answered incompletely as reflected by the review of the 

literature. 

Empirical findings with respect to teacher quits seem 

to be much more consistent than for salaries. However, as 

the review of previous research demonstrates, neither the 

effects of collective bargaining nor the effects of 

different bargaining laws have been investigated. 
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Therefore, a study that investigates the relationship 

between collective bargaining and different bargaining laws, 

and teacher quits is needed. 

Furthermore, only few studies attempted to empirically 

identify a model of teacher quits with reference to personal 

and workplace characteristics. Those that did utilize very 

limited information, only a couple of variables, due to lack 

of data, and no reference was made to bargaining in those 

studies. Therefore, a study which uses a more comprehensive 

approach to identify the determinants of the quit behavior 

of teachers together with the effects of collective 

bargaining and different bargaining laws on quits is needed. 

One study which is very close to this study in terms of its 

methodology and data neglected the effect of bargaining, 

even though it was conducted in a strong bargaining state. 

The works of Murnane utilized the data set which is 

used in this study. However, there are significant 

contrasts. First and foremost, none of those addressed the 

effects of bargaining. In addition, their methodology was 

completely different; instead of modelling the individual 

teacher's probability to quit, they analyzed the 

determinants of the duration of stay. 

In the next chapter, the data set and methodology will 

be discussed. 



CHAPTER 3 

DATA AND METHODOLOGY 

The general purpose of this study is to examine the 

effects of collective bargaining on teacher salaries and 

quits, both quantitatively and qualitatively. It was not 

meant to be a theoretical study, but one which is set out to 

examine the empirical outcomes. In order to pursue this, a 

series of specific objectives which were listed in Chapter 1 

have been identified. Realization of those objectives 

depends on the availability of data. A data set which has 

some rarely found qualities was obtained and objectives were 

specified around the idea of utilizing the full potential of 

the data. 

In this section, first, the data will be introduced and 

discussed. The discussion of the methodology will follow. 

3.1 Data 

The data set used in this study is "Longitudinal Career 

Histories of Public School Teachers from Colorado, Michigan, 

and North Carolina, 1972-1986." It has been published by 

ICPSR (Inter-University Consortium for Political and Social 

Research) and is on magnetic tape, in computer-readable file 

format. 

This data set contains information about the public 

school teachers and school districts in Colorado, Michigan, 

and North Carolina. For Colorado, the data set contains 

44 
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information for the years 1979 and 1982. For Michigan, the 

data set contains information between 1972 and 1985. For 

North Carolina, the data set contains information between 

1974 and 1984. The limited number of years for the Colorado 

data set has imposed the most binding restrictions for the 

empirical analysis. However, there were many aspects of the 

data set which made it uniquely suitable for this research. 

First of all, large-scale micro data, i.e., data which 

contains information on an individual's demographic 

characteristics, human capital accumulated, and the annual 

salary reported by the individual, is not easy to find. It 

can be considered as a large data set by all means: it hss 

approximately 26,000 individuals. In addition, it is 

specific to teachers and that aspect makes it especially 

attractive for this research. 

Moreover, as seen from its title, the data set has 

longitudinal capabilities which enables one to examine the 

dynamics of the issue by looking at the changes over time. 

However, the most striking aspect of the data for use 

in this study was the availability of some detailed 

information on an individual's workplace, i.e., the district 

variables. Improvements in empirical outcomes resulting 

from the incorporation of this information has become very 

clear throughout the empirical analysis. It is very rare to 

have information on an individual's workplace in large-scale 

micro data sets which are widely used across all fields of 
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labor research, such as Current Population Survey (CPS), 

National Longitudinal Study (NLS), Panel Study of Income 

Dynamics (PSID), and National Science Foundation (NSF). 

Having information on district characteristics, including 

some aspects of the financial situation and the size of the 

district, and the socioeconomic characteristics of the 

district, is like having information on the sales volume, 

the size of the work force and even on the profits of the 

company that the individual works for. Such information is 

almost never available in the commonly used large-scale data 

sets mentioned above. 

Among those large-scale data sets, CPS, the most 

commonly used data set in social sciences has no 

longitudinal capabilities. NLS and PSID are longitudinal 

data sets, but there are serious sample size limitations in 

NLS; and PSID seems remarkably difficult to decipher. In 

addition, as large as those data sets are, when one wants to 

look at a particular group, i.e., an occupation or an 

industry, the sample size deteriorates very rapidly. 

Given those problems, the current data set has 

attractive features. Like the large-scale micro data sets 

mentioned above, it has individual information. Unlike any 

others, it also has workplace information. It is specific 

to a particular group, teachers; and finally, it has 

longitudinal capabilities. 
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Needless to say, there are shortcomings of the data 

set, some of which were uncovered during the current 

research. All the strengths mentioned above aside, the data 

set had some serious limitations which in some cases led to 

modifying the original objectives, and in other cases some 

objectives that seemed possible from the onset, turned out 

to be impossible and had to be given up. Before discussing 

those difficulties, a brief look into the contents and the 

organization of the data set that will be presented here. 

The data consists of two groups of files, teacher and 

district files; and each group contains separate files for 

each state. The files are: teacher file for Colorado, 

teacher file for Michigan, teacher file for North Carolina; 

district file for Colorado, district file for Michigan, and 

district file for Colorado. Teacher files contain 

information about the individual characteristics of the 

teacher including demographics, work history, teaching field 

and position, and salary. District files contain 

information about the size and finances of the district, and 

the socioeconomic setting of the district. 

Collective bargaining information, either for the 

districts or for the individuals, was unavailable in the 

data set. That information was personally obtained, for the 

district level, from the State Education Departments and 

Teachers" Associations of each state [Michigan Education 

Association, 1992; Michigan State Board of Education, 1992; 
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Colorado State Department of Education, 1992; Colorado 

Education Association, 1992; North Carolina Department of 

Public Instruction, 1992]. Since data was unavailable for 

the individual's bargaining status and could only be 

obtained at the district level, an assumption had to be made 

about the collective bargaining status of the individual. 

Throughout this study, an individual is considered to be 

covered by a collective bargaining contract if he was 

working for a district which was engaged in collective 

negotiations as identified from the data gathered from the 

above cited sources. As it will be discussed in greater 

length in Chapter 4, this is not an unrealistic sssumption 

since districts negotiate the "salary structures" and the 

"salary steps" as well as other issues, rather than 

negotiating individual salaries with every single teacher. 

The negotiated salary structure and "steps" are applied to 

all full-time teachers in the district regardless of union 

status. Hence, it was assumed that a teacher was "covered" 

if the district for which he was working was "covered," and 

this assumption was supported by many representatives of the 

teachers" associations in those states, as well as the 

officials in the National Headquarters, with whom this issue 

has been discussed. 

The limitations of the data set were mentioned above. 

The most restrictive ones can be listed as follows. 
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3.1.1 The "Experience" Variable 

The data set consists of only the teachers who entered 

the public school systems of the states involved during the 

years of data collection. Hence, it does not include 

teachers who have already been working in the school 

systems. This limits the range of the education variable 

down to the years of data collection. 

Moreover, for the teachers in the data set, there is no 

information about their labor market history elsewhere; 

neither their general labor market experience, nor teaching 

experience in another state's school system. 

3.1.2 NTE Score 

National Teachers" Examination scores of teachers are 

only available for North Carolina. Therefore, it has been 

impossible to analyze the effects of teachers" scores for 

the other states or make comparisons across states with 

respect to the effects of NTE scores. 

3.1.3 Missing Variables 

Compared to other large-scale data sets, the missing 

value problem was by far less severe in this data set. 

However, it did not have all of the variables for all years. 

Hence, the empirical analysis had to be limited to those 

years which all of the important variables were available. 
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3.1.4 Previous Quits 

Given the nature of the experience variable mentioned 

above. Information about the individual's previous quits was 

unavailable. As will be discussed in Chapter 5, this may 

seriously hamper the results of the quit regressions. 

3.1.5 Inability to Identify the 
Current Situation of the Returners 

Besides the unavsilsbility of psst quit history of the 

individual, it was not possible to identify the status of 

the individual if he returned to teaching following a career 

interruption. For example, if a teacher quit in 1975 and 

returned in 1980, it was not clear whether she worked after 

1980. Because of this, all individuals who have returned to 

teaching after a quit were deleted from the samples, leaving 

only the individuals who have been working without a career 

interruption since they have entered the school system of 

the state. This has further limited the range of the 

experience variable. 

3.1.6 Socioeconomic Variables for 
the Districts 

Variables concerning the socioeconomic make up of the 

district such as population, income level, ethnic 

composition, etc., belong to the county in which the 

district is located, not specifically to the district 

Itself. It is very likely that two districts in the same 
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county might have significantly different socioeconomic make 

up which may cause some misrepresentation. 

In addition, those variables are mapped to the 

districts from the 1980 Census. Considering the fact that 

most of the empirical analyses in this research are 

conducted for the years 1980 to 1985, this time discrepancy 

adds to the problems related with those variables. 

However, those variables can be assumed to change 

slowly over time. Also, the improvements in model fit 

resulting from the inclusion of those variables will be 

discussed later in Chapter 4, to justify their inclusion. 

3.1.7 Unavailability of Information 
on Fringe Benefits and on Other 
Aspects of Negotiations 

Wage-fringe trade off is a very important issue in the 

context of collective bargaining. There is no information 

on the fringe benefits package. Information on other issues 

common to any negotiated agreement such as class size or 

student-to-teacher ratio, in class time, and many other 

aspects of employee relations is also unavailable. 

3.1.8 Difficulty of Data Manipulation 
Due to Unusual Layout 

As mentioned above, the information for teachers in 

each state is stored in a separate file on tape and the 

information for the districts in each state is also stored 

on separate files. In addition, each observation; each 

teacher in the teachers file and each district in the 
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districts file, is stacked by the years in a panel data 

framework. For example, if the data for a particular state 

spans the ten-year period from 1975 to 1985, a certain 

district has ten rows of observations, one for each year. 

Then, there is other district with another set of ten rows 

of observations, and so on. The divided layout of the data 

set between the teacher and district files coupled with the 

row/year-based framework described above, proved to be 

somewhat inconvenient for the type of analysis that was 

planned to be undertaken. Commonly used large-scale data 

sets, on the contrary, are laid out in a row mode, where all 

the information for one observation is given in a single 

row, no matter what year the information belongs to, and 

this makes it much easier to manipulate the data as needed. 

To get the complete information for one state; first, 

the teacher file for that state had to be matched and merged 

with the district file for that state, by districts. In the 

case of looking at all the three states together as one 

sample, the task became even more cumbersome. By going 

through the merge procedure described above, first, the 

sample for one state for that particular year was 

constructed. After repeating this process one by one for 

the other two states, the sub-samples of states which would 

together make up the whole sample would have been obtained. 

Then those sub-samples were concatenated to get the whole 

sample as intended. It was not possible to simply replicate 
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the computer programs to generate this process for another 

year or another state once it was prepared for a state or a 

year, since not all of the same variables were available 

across the states or for all years. Therefore, obtaining a 

sample for a different year or for a different state 

required a step-by-step repetition of that long process 

described above. That has consumed a significant portion of 

the total time spent for the project. 

The detailed description of the variables and problems 

associated with the limitations of the data set is given 

throughout Chapter 4 and Chapter 5. 

Nevertheless, it was still worth the trouble as the 

advantages seem to outweigh the disadvantsges, which will 

become more apparent when the results of the empirical 

analyses are discussed. As was discussed in length in 

Chapter 2, this is one of the very few studies that utilized 

a data set of this nature. Many of the previous studies 

used what can be described as "macro" data which contain 

information not on the individual level, but at the district 

level. Such studies use some average measure for the 

variables, particularly for the salary. Another common 

approach is to use the maximum and the minimum salary for 

the district besides the average district salary. 

Utilization of macro data, especially using average salary, 

inadequately substitutes for the wealth of information that 

can be received at micro levels. Macro data studies also 
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forego observing the effects from individual characteristics 

which are essential to any wage or quit study. Micro nature 

of the "Teacher..." data set allows utilization of the 

advantages of having observations at the individual level. 

Studies that use micro data such as the large-scale 

data sets of CPS and alike, lack the information from 

workplace variables, which might also be important 

determinants of individual salary or quit behavior. This 

data set has that information and more—in the form of 

socioeconomic variables for the district. Even those large-

scale data sets usually yield weak sample sizes when a 

particular group is analyzed. This data set is specifically 

for teachers, and amidst all the limitations, sample size 

has never been a problem for the empirical analyses 

conducted here. 

In addition to being an almost complete cross-sectional 

data set, the "Teacher..." data has longitudinal 

capabilities that allowed for the examination of the 

dynamics of the process, which is also very rare in the 

literature; and the few longitudinal studies that have been 

done suffer either from the disadvantages of macro data or 

inadequate micro data as described above. 

Few studies have used "augmented micro data," augmented 

in the sense that the data was at the individual level and 

there was some information on workplace characteristics. 

However, these did not conduct longitudinal analyses and 
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were mostly involved in within the state comparisons. As 

will be explained in the following section, the distinctive 

characteristics of the three states in the "Teacher..." data 

with respect to their bargaining power will provide this 

study with one of its unique contributions; by allowing it 

to make comparisons across three distinctly different 

bargaining structures. 

Finally, some variables like the NTE score, although 

limited to just one state, are unique to this data set. 

That constitutes another significant contribution from this 

study by allowing for the investigation of the effects from 

teachers" test scores while simultaneously utilizing the 

wealth of other available information. 

3.2 Methodology 

This study will examine the effects of collective 

bargaining on teacher salaries, and the effects of different 

bargaining structures or "bargaining power" on salaries. 

Not only the salary determination at a point in time, but 

the determinants of salary changes over time, and the 

effects of collective bargaining on salary changes will also 

be analyzed. 

The determinants of the teachers" quit behavior will be 

investigated; and the effects of collective bargaining on 

quits as well as the effects of different levels of 

bargaining power on quits will be examined. 

First, the methodology for the salary studies will be 
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discussed. The methodology for the quit studies will be 

presented following that section. 

3.2.1 Salary Analyses 

The determinants of the teacher salaries and the salary 

changes, as well as the effects of collective bargaining and 

different levels of bargaining power on salaries and salary 

changes, were empirically investigated. 

First, the determinants of teacher salaries and the 

effects of collective bargaining on teacher salaries for 

each state in the data set were examined separately. These 

analyses were conducted for two different time periods for 

each state to check for the robustness of the results. 

Then, salary changes were also analyzed separately by each 

state in order to be able to examine the effects of 

collective bargaining and other factors on salary changes. 

Finally, all three states were pooled together and the 

effects of collective bargaining and different collective 

bargaining regimes on teacher salaries were analyzed. 

Ordinary Least Squares Regression Analysis was the 

statistical technique of choice given its desirable 

properties for such an investigation. 

The empirical specification is based on the following 

simple model, which can be called as "the 'augmented" 

earnings function approach." The data set used in this 

analysis included some characteristics of the individual's 

workplace, which usually are not included in other commonly 
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used data sets in previous studies. Hence, it has been 

possible to "augment" the earnings function by considering 

the effects of workplace characteristics. The term 

"augmented" is used in this sense. The basic model can be 

described as: 

Wi-F{X^,DSEi,CBi) , 

where, 

Ŵ  = individual's salary, 

X̂  - individual specific characteristics, 

DSE^ = socioeconomic characteristics of the district, 

and 

CBi = extent of Collective Bargaining. 

The basic model and its modifications were estimated 

for the salary determination and the salary change analyses. 

3.2.1.1 Salary Determination and 
the. Effects of Collective 
Bargaining on Salaries 

Here, the following regression model was estimated, 

separately for each state. Estimations were repeated for a 

different time period to establish the robustness of the 

results. If similar results would be obtained at the end of 

repeated estimates, it could be more confidently argued that 

the estimates were robust. 

Because of the limitations of the data set, different 

points in time had to be chosen for different states. 
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The regression models were of the form: 

and 

These models were estimated for Colorado in 1982, 

Colorado in 1984; Michigan in 1982, Michigan in 1984; North 

Carolina in 1980, and North Carolina in 1984. 

The purpose was to specify and estimate a robust 

empirical model for teacher salary determination, and to 

examine the effects of collective bargaining on teachers" 

salaries where the indicator varisble of sn individusl's 

collective bargaining status would be capturing the 

bargaining effects. 

In order to utilize as much of the available 

information as possible, different models had to be 

estimated for each state. Those models differed not in 

their basic make up, but only in the variables that they 

contained; not all states had the same variables. Because 

of those differences, it had been impossible to make 

statistically meaningful comparisons across states, even 

across two models within the same state, since at times 

different models were used for the estimation of different 

time periods even within the same state. Nevertheless, it 

was still possible to develop some informal arguments based 
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on the patterns that emerged from those estimates. Those 

models would also give some idea about how well the models 

perform under distinctively different bargaining regimes. 

3.2.1.2 Pooled Models: The Effects of 
Different Bargaining Laws on Salaries 

Here, the three states were pooled together and two 

different models were estimated for 1983; a model with the 

collective bargaining dummy, and another model with dummy 

variables based on the different bargaining structures under 

which each individual is covered. Because of the data 

limitations, i.e., only in 1983 did all three states have 

the major variables collectively; this estimation could not 

be repeated for a different time period as it had been done 

for the salary determination model for individual states. 

Since the states differed somewhat in the availability of 

variables, the model was estimated to a least common 

denominator; only the variables that were present in all 

three states could be included in the model. 

Estimating a model which pools all the states with 

different bargaining structures in one sample would enable 

statistically meaningful comparisons and would eliminate the 

discrepancies from time differences. 

The model with the collective bargaining dummy would 

give the effect of collective bargaining on teacher 

salaries. It would also provide another test for the 

performance of the basic model as the estimation was carried 
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out for an entirely different time period than those that 

were estimated under 3.2.1.1. 

The regression model was in the form, 

and was estimated for 1983. 

One specific objective of this study was to examine the 

effects of different collective bargaining laws, which 

determine the "bargaining power," on teacher salaries. In 

order to do this, dummy variables, based on the particular 

collective bargaining structure that the individual belonged 

to were created. To be more specific, five groups were 

identified: "strong/covered," "strong/not covered," 

"weak/covered," "weak/not covered," and "no bargaining," the 

last one being the reference group. 

According to this, the individual was identified as 

having "strong" bargaining power if he was covered under a 

collectively negotiated agreement in a heavily organized 

state, and was grouped under "strong/covered." An 

individual was grouped under "strong/not covered" if he was 

in a heavily organized state, but was not covered under a 

collectively negotiated agreement. The purpose of creating 

this group has originated from the idea that even though the 

individual was not covered, working in a heavily organized 

state might still have caused some salary difference 

compared to an individual working in a "weakly organized" 
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state, covered or not, or working at a state that had "no 

bargaining" at all. Covered teachers in a "weakly 

organized" state were identified as the "weak/covered" 

group, and uncovered teachers in that state were identified 

as the "weak/not covered." Teachers working in the state 

where collective bargaining was prohibited were identified 

as the "no bargaining" group and that was chosen as the 

reference group in the regressions. 

The way the states were categorized in the above manner 

may seem arbitrary and subjective. However, in labor 

research, similar categorizations are not so unusual. First 

of all, there is a widely used data base called QES (Quality 

of Employment Survey) which asks questions to participants 

about job attributes and job satisfaction which are purely 

subjective. In addition, there is evidence suggesting the 

above categorization from published material. One is the 

"NBER Public Sector Collective Bargaining Law Data Set," 

compiled by NBER (the National Bureau of Economic Research) 

one of the most respected associations in the profession. 

This data set provides information about the status of state 

public sector collective bargaining policies for five major 

public sector occupational groups: state employees, police, 

fire, teachers, and local government employees, in all 50 

states from 1955 to 1985. Based on this data set. Freeman 

and Valletta published a ranking of the states according to 

the dimensions and the scope of their bargaining laws. 
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higher rankings indicating a more conducive environment for 

public sector bargaining [Freeman and Valletta, 1988]. 

Ranks were determined considering the legal structure of the 

states with respect to bargaining rights, union recognition, 

union security, impasse procedures, and strike policy. The 

scope of bargaining—whether it includes compensation or not 

and whether there is a provision in the law that address 

bargaining—was also taken into consideration. 

According to this, Michigan was ranked number 7 

overall, with a score of 5 for each group, 6 being the 

highest possible score. For teachers only, Michigan is 

ranked in number 7 again, with the same score: 5. 

Colorado has the overall ranking of 42 in the nation, 

with zero points for all of the four employment groups other 

than teaching. For teachers, Colorado is ranked in number 

33, with a score of 2. However, Colorado state laws do not 

have a provision addressing collective bargaining for their 

public employees, which makes Colorado's position even 

weaker. 

North Carolina is ranked last, in Number 50, both 

overall and in teachers, with a score of 1 for all of the 

five employment groups. Bargaining for any public employee, 

including teachers, is simply prohibited in North Carolina. 

That article also gives the states' status almost 20 

years earlier, in 1969. According to this, Michigan's score 

for teachers was still 5, indicating that Michigan not only 
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has "strong" bargaining, it also has been very well 

established. Colorado, on the other hand, had zero points 

for teachers in 1969, indicating that teacher bargaining is 

not only "weak," but it also is a relatively new development 

in Colorado. The district bargaining data that was obtained 

from Colorado supports this argument; a significant portion 

of all bargaining districts in Colorado had their first 

major agreement settled in the early eighties. 

Moreover, if one has to categorize the states depending 

on the percentage of teachers or districts covered, as will 

be illustrated in Chapter 4, Michigan is the most widely 

covered state. Over 90 percent of the districts and 

teachers in the sample are covered in Michigan; while in 

Colorado, only 20 percent of the districts and approximately 

50 percent of the teachers are covered. 

However, there are some methodological problems with 

those "bargaining power" dummies. Those dummies were 

actually created as the interactive variables of the state 

and bargaining status of the individual. For example, if 

the individual was working in Colorado and was not covered, 

he was identified as "weak/not covered." Following the 

discussion above, one can argue about identifying Colorado 

as the "weak" state with some degree of persuasive power. 

But, one cannot argue with the same confidence that the 

estimated coefficients on those variables truly represent 

the salary differences exclusively associated with the 
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individual's bargaining status. This is the "confounding 

variable" problem and contaminates not only this study, but 

almost all empirical studies as shown in Chapter 2. Those 

coefficients may be representing the differences in the cost 

of living, climate, and any other factor which is not 

accounted for in these models. 

The regression model with the "bargaining power" 

dummies was in the form, 

and was estimated for 1983. 

3.2.1.3 Determinants of Salary 
Changes, and the Effects of 
Collective Bargaining on 
Salary Changes 

Factors affecting the changes in teacher salaries and 

the effects of collective bargaining on teacher salaries 

were also empirically investigated, in order to examine the 

dynamics of the process. 

Teacher salaries usually increase by a certain 

percentage with each year of service. Aside from this, 

other factors that affect the salary changes—such as the 

changes in an individual's formal education, changes in the 

employer's financial situation, and the magnitudes of those 

effects--were attempted to be identified in this section. 

As far as collective bargaining is concerned, it might 

create a difference in salary levels between covered and 
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uncovered groups at a point in time; it might also create a 

difference in the rate of change of the salaries, either 

offsetting or expanding the level difference. 

A derivative of the basic model was utilized to 

empirically specify a model of the determinants of the 

salary changes and to investigate the effects of various 

factors on salary changes including the effect of collective 

bargaining. The dependent variable was the change in sslsry 

over the period of investigation. The intercept in the 

model would capture the effects from simple time trends. 

However, as discussed earlier in 3.1, it was impossible to 

determine if an individual, who has returned to teaching 

after a career interruption, has been working at a certain 

point in time after his reentry. Therefore, only the 

individuals who have been continuously working through the 

period were kept in the sample. This caused all individuals 

to have the same constant values for the change in age and 

the change in experience variables. Hence, those variables 

are excluded from the model, while their effects would be 

captured by the intercept, thus it would not possible to 

decompose it into its components. Changes in the 

explanatory variables of the salary regressions constituted 

the independent variables of the salary change model. In 

addition, the "level" variables were also kept in the model 

to examine their effects on the rate of salary change, 

collective bargaining dummy being one of those. 
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Because of the limitations of the data set, different 

time intervals had to be chosen for each state. 

The regression model was in the form, 

[f*̂ i(t)-f»̂ i(t-.)l-a + P'[«>i(t)-<>i(t-̂ )ln'[Qi(t)l+v,, 

and it was estimated for Colorado (1985-1982), Michigan 

(1984-1980), and North Carolina (1984-1980). 

Data limitations did not allow for the estimation of 

the pooled sample for the salary change model. 

3.2.2 Quit Analyses 

Factors affecting teachers" quit behavior and the 

effect of collective bargaining on teachers" quits will be 

investigated in Chapter 5. Also, the effects of different 

levels of bargaining strength as they relate to the 

bargaining laws of the state on quits will be investigated. 

Modelling the probability of an event can be carried 

out in various ways. Advances in computer technology have 

made the estimation of non-linear models feasible, and hence 

logistic regression has become the technique of choice in 

such applications. Its desirable properties over other 

techniques, such as the linear probability model, made it 

the technique used in this study also. According to this, 

the dependent variable is of the binary nature taking on the 

value of one if the individual has quit during the year 

under investigation; and zero, if otherwise. The 
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independent variables are the same as the salary 

regressions, since there was no a priori specification, and 

since one major premise of this section was the empirical 

specification of the quit probability. The logistic 

regression model was in the form, 

Quit^-a + px^+yDSE^+bCB^+t i. 

Data limitations hindered the analyses in this section 

most severely. Those are discussed in greater length in 

Chapter 5, together with the results of the analyses. 

However, there was one aspect of the data which was uniquely 

advantageous. No salary was reported for the individuals in 

the year that they quit. In order to use salary as an 

independent variable, salary for the year before the quit 

was used as the proxy. Although not a perfect substitute, 

it would still represent the salary effects; moreover, it 

helped to avoid the simultaneity problem of the decision to 

quit and individual salary common to quit studies. The 

above model was estimated for Colorado 1983, Michigan 1983, 

and North Carolina 1981. 

The quit versions of the pooled models described in 

3.2.1.2 were also estimated. The model with the bargaining 

dummy was estimated to examine the effects of collective 

bargaining on the probability of one's quitting. It was 

also anticipated that the larger size of the pooled sample 

would provide a better definition of the model than the 
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estimation of individual states separately. That model was 

in the form. 

Qui t^j'a-t-^X^j+yDSE^j+bCB^j+t ^j, 

and it was estimated for 1983. 

Finally, the model with the bargaining power dummies 

was estimated. The dummies were created in the same way as 

described in 3.2.1.2, and the regression model was in the 

form. 

Quit^j-a + px^j+yDSE^j+bDiPOWER) ^^^t ^j, 

and it was estimated for 1983 also. The coefficients on 

those bargaining power dummies would represent the effects 

of different levels of bargaining power on the probability 

of quitting. 

In the next chapter, results from the salary analyses 

are presented and discussed. 



CHAPTER 4 

EMPIRICAL INVESTIGATION OF THE SALARIES 

In this section, the determinants of teachers" salaries 

and the salary changes, as well as the effects of collective 

bargaining on salaries and salary changes, are empirically 

investigated. 

First, the determinants of teacher salaries and the 

effects of collective bargaining on teacher salaries for 

each state in the data set are examined separately. These 

analyses are conducted for two different time periods for 

each state to check for the robustness of the results. 

Then, salary changes are also analyzed separately by 

each state to enable examination of the effects of 

collective bargaining and other factors on salary changes. 

Finally, all three states are pooled together and the 

effects of collective bargaining and different collective 

bargaining regimes on teacher salaries were analyzed. 

A series of equations based on the "augmented earnings 

function" and its variations described in Chapter 3 are 

estimated as follows. 

1. Salary determination for teachers, were made 

separately for each state, in different time periods. These 

models could not be estimated for the same time periods for 

all states due to deficits in data. These models were 

estimated for: Colorado in 1982, Colorado in 1984, Michigan 

69 
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in 1982, Michigan in 1984, North Carolina in 1980, and North 

Carolina in 1984. 

2. Determinants of salary changes for teachers were 

made separately for each state. Because of the limitations 

of the data set, i.e., lack of important variables in some 

years for one state and in other years for another state, 

different time intervals had to be chosen for each different 

state. The salary change models were estimated for Colorado 

1985-1982, Michigan 1985-1982, and North Carolina 1984-1980. 

3. Salary determination for teachers, all three states 

pooled together, for 1983, to investigate: (a) the effects 

of collective bargaining and (b) the effects of different 

collective bargaining regimes on salaries. The limitations 

of the data set restricted the estimation of this model to 

one time period only, not enabling the repetitive estimation 

in another time period to check for the robustness of the 

results. Lack of data also did not permit for the 

estimation of the pooled model for the salary change model. 

It should be noted that the full regression model was 

explicitly written out for each estimation. However, only 

the significant variables (p <= 0.05) of that full model 

were reported in the tables. 
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4.1 Salary Determination and the Effects 
of Collective Bargaining 

on Salaries 

The scope of analysis is limited to full-time teachers 

who have been active, either in class or in a school 

administration position, and have been working without 

interruption since they have started. Support personnel or 

specialists, such as psychologists, are excluded. 

4.1.1 Definitions of the Variables 

During the preliminary model diagnostics, logarithmic 

transformation was observed to fit the data fairly well. 

Hence, all quantitative variables, both the dependent and 

the independent variables were expressed in logs, except a 

few variables that were already expressed as percentages in 

the data set. 

Also, the "experience" variable was not transformed, in 

order not to lose the individuals who started working in the 

year in question (experience=0) during the logarithmic 

transformation. 

Abbreviations in parenthesis next to the definition of 

the variable indicate the name of that variable as it was 

used in the estimation. 

The Dependent Variable is (LSAL) Salary of the 

individual in the year in question. 

The independent variables are defined in 4.1.1.1. 
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4.1.1.1 Individual Characteristics 

These variables are expected to capture the traditional 

human capital and demographic effects on salaries as well as 

the effects specific to the type of work the individual is 

involved in. 

Age. (LAGE) Age of the individual. 

Experience. (EXP) Number of years the individual has 

worked in the school system in that state, cslculsted ss 

Exp = (Current Year—Year of entry into the school 

system in that state). 

Note that this variable does not contain any 

information about the work history of the individual prior 

to the individual's entry into the school system of that 

state. 

Gender. (FEM) Dummy variable. (=1) if the individual 

is a female. 

Race. (BLACK) Dummy variable. (=1) if the individual 

is of African-American origin. 

Educational Attainment. (MA) Dummy variable. (=1) if 

the individual had at least a masters degree in the year in 

question. 

Only the North Carolina sample had specific information 

about the Ph.D. degree status of the individual. 

Subject Specialty. (MATHSCI) Dummy variable. (=1) if 

the individual was teaching Mathematics or Sciences in the 

year in question. 
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Teaching Specialty. (SPEC) Dummy variable. (=1) if 

the individual was a "Special Education" teacher. 

Teaching Position. (HGH) Dummy variable. (=1) if the 

individual was teaching high school in the year in question. 

North Carolina sample did not contain this variable. 

Administrative Position. (ADMIN): Dummy variable. 

(=1) if the individual was in an administrative position in 

the year in question. 

Note that "administrative position" applies only to 

school administrators such as the principal; district 

administrators are excluded from the sample. 

North Carolina sample did not contain this variable. 

4.1.1.2 Workplace Characteristics 

These variables reflect various economic and social 

characteristics of the district that the individual was 

working for during the year in question. 

They are expected to capture effects such as employer's 

actual and potential ability to pay. 

District Expenditures. (LEXPD) Per pupil expenditures 

of the district in the year in question. 

This variable was given explicitly only in the North 

Carolina Sample. For Michigan and Colorado it was 

calculated as 

Expd = (Total District Expenditures/District 

Enrollment). 
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District Size. (PCHENR) Percentage change in student 

enrollment in the school district for the last two years, 

calculated as 

Pchenr = [ (Enrollments^) - Enrollment̂ .̂j))/ 

Enrollment(̂ _2)] • 

This variable was observed to perform better than the 

"district student enrollment" itself, especially in terms of 

multicollinearity. It also reflects the dynamics associated 

with the size of the district, which may better capture the 

"ability to pay" effect by reflecting the time trend of 

student enrollment in the district, rather than the static 

effect of enrollment at a point in time. 

4.1.1.3 Socioeconomic Profile of the Workplace 

These variables represent the socioeconomic make up of 

the county, in which the district that the individual was 

working for, is located. 

There are two potential problems with those variables. 

First, it may be the case that two districts in a given 

county may have quite different characteristics which may 

result in "errors in variables" type of bias associated with 

those. 

Second, these variables are derived from the 1980 

Census and mapped to each district on the data tape. Our 

analyses, on the other hand, are concerned with years after 

1980, the period spanning 1980 to 1985. This may also add 



75 

some misrepresentation in addition to the one mentioned 

above. 

However, previous research indicate that such problems 

are commonly ignored, perhaps for the tradeoff in benefits 

in model improvement [Delaney, 1988; Easton, 1988; Gustman 

and Clement, 1977] which were apparent also in our analysis. 

Hence, these variables are kept in the model. 

They are expected to serve mainly as proxies, rather 

than direct effects, for the district's ability to pay; and 

they are also expected to represent the socioeconomic 

effects which may reflect as equalizing (compensating) 

differentials in salaries. 

Racial Composition. (MINRTY) Minority population in 

the county as a percentage of the total population, 

calculated as 

Minrty = [(% Black) + (%Hispanic)]. 

Personal Income. (LINC) Average personal income level 

of the population in the county. 

Population. (LPOPL) Population of the county. 

Education Level. (LMED) Median level of years of 

education of the population in the county. 

4.1.1.4 Collective Bargaining 

(COLNEG) Dummy variable. (=1) if the individual is 

covered under a collective bargaining agreement. 

If the individual's school district had a formal, 

collectively negotiated agreement during the year in 
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question, all the teachers working in that district are 

assumed to be covered under the collective bargaining 

contract. 

This is not an unrealistic assumption since school 

districts bargain for the "salary schedule" and "salary 

steps," which apply to all teachers in the district 

regardless of the individuals" union status. This is 

assumed rather than the negotiation of individual salaries. 

CEXP. Interaction variable of Collective Bargaining 

and Experience (COLNEG x EXPERIENCE). 

4.1.2 Colorado Salary Regressions 

4.1.2.1 Colorado 1982 

In 1982, 37 (20.4%) districts had collectively 

negotiated employment contracts for teachers out of the 181 

districts in Colorado. Out of the 757 teachers, 422 (53.4%) 

are covered under a formal bargaining agreement. 

The basic characteristics of the sample are presented 

in the Table 4.1. 
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Table 4.1 Colorado 1982 Salary Regression Sample Profile 

N = 757 

1 VARIABLE 

FEMALE 

BLACK 

MASTERS 

MATH. SCI. 

SPECIAL 
EDUC. 

ADMNSTR. 

HIGH SCH. 

NO EXP. 

MEANS 

SALARY 

AGE 

EXPERIENCE 

STUDENT 
ENROLLMENT 

% CHANGE IN 
ENROLLMENT 

PER PUPIL 
EXPENDITURES 

AVG. INCOME 

MEDIAN EDUC. 

POPULATION 

% MINORITY 

SAMPLE 

FREQ 

529 

30 

109 

55 

91 

17 

255 

520 

14344 
.08 

27.65 

0.941 

3012 

— 

3090 
.81 

20015 
.87 

12.67 

15967 

— 

% 

69.2 

4 

14.4 

7 

12 

2.2 

33.6 

68.6 

— 

-

-

— 

-0.86 

-

— 

— 

— 

5 

COLL. 

FREQ 

301 

28 

80 

23 

70 

9 

137 

240 

BARG. 

% 

71.7 

6.7 

19 

5.5 

16.7 

2.1 

32.6 

57.1 

NO BARG. 

FREQ 

— 

-

— 

— 

— 

— 

— 

— 

% 

— 

— 

— 

-

— 

-

— 

— 

14820 
.95 

28.41 

1.285 

11199 

— 

2484 
.54 

21893 
.57 

12.78 

61225 

— 

-

-

-

-

-1.74 

-

-

— 

— 

8.6 

13751 
.53 

26.70 

05.15 

908 

-

3246 
.59 

19533 
.41 

12.64 

4338 

— 

— 

-

— 

-

-0.63 

— 

-

— 

-

* 
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The regression model and the estimates are as follows: 

In SALARY 19 82^ = PQ + P i ( ln AGE J + PzCEXPJ + P3(MASTERJ 

+ p4(ADMNSTRi) + p5(FEMJ + P6(BLACKJ 

+ P7(SPEC.EDJ + P8(MATH-SCIJ + P9(HIGH-SCHJ 

+ Pio(ln PER-PUPIL EXPND ĵ) 

+ Pii(% CHNG.ENRLLiJ + P,2(ln INC^J 

+ Pi3(% MINRTYiJ + p , , ( ln MED.ED^J 

+ P,5(ln POPLiJ + P,6(C0LL.NEG,J 

+ Pi7(C0LL.NEGid X EXP J + c^, 

where s u b s c r i p t s i and d r e p r e s e n t the i n d i v i d u a l 

o b s e r v a t i o n and t h e d i s t r i c t t h e i n d i v i d u a l i s working f o r , 

r e s p e c t i v e l y (Table 4 . 2 ) . 

The i n s i g n i f i c a n t v a r i a b l e s t h a t were not r e p o r t e d here 

a r e : Female , B lack , S p e c . E d . , M a t h . - S c i . , High-Sch, and 

Med.Ed. 

4.1.2.2 Colorado 1984 

In 1984, the same 37 districts had collectively 

negotiated employment contracts for teachers in Colorado. 

Out of the 557 teachers, 340 (54.8%) were covered under a 

collectively negotiated contract. 

The basic characteristics of the sample are presented 

in the following table (Table 4.3). 



79 

Table 4.2 Colorado 

N 

757 

1982 Salary Regression Estimates 

R2 

0.766 

VARIABLE 

Int. 

In Age 

Exp 

Master 

Admnstr 

% Chg.Enrl 

In P. Pup. Expnd 

% Minrty 

In Inc 

In Popl 

COLL. NEG. 

COLL. NEG. X EXP 

F Value 

142.26 

COEFF. 

7.899 

0.046 

0.036 

0.120 

0.485 

0.002 

0.051 

0.178 

0.089 

0.014 

-0.047 

0.013 

P Value 

0.0001 

T VAL. 

50.790 

3.551 

12.138 

16.56 

11.289 

7.678 

4.047 

3.641 

4.937 

5.878 

-6.147 

3.766 

P VALUE 

0.0001 

0.0004 

0.0001 

0.0001 

0.0001 

0.0001 

0.0001 

0.0003 

0.0001 

0.0001 

0.0001 

0.0002 
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Table 4.3 Colorado 1984 Salary Regression Sample Profile 

N = 757 

VARIABLE 

FEMALE 

BLACK 

MASTERS 

MATH. SCI. 

SPECIAL 
EDUC. 

ADMNSTR. 

HIGH SCH. 

2 YRS EXP. 

SAMPLE 

FREQ 

392 

21 

91 

40 

57 

12 

195 

392 

MEANS 

SALARY 

AGE 

EXPERIENCE 

STUDENT 
ENROLLMENT 

% CHANGE IN 
ENROLLMENT 

PER PUPIL 
EXPENDITURES 

AVG. INCOME 

MEDIAN EDUC. 

POPULATION 

% MINORITY 

16661 
.67 

29.70 

2.892 

3030 

— 

3145. 
69 

20015 
.87 

12.67 

15967 

-

% 

70.3 

3.8 

16.3 

6.4 

10.2 

2.1 

34.9 

70.3 

-

-

-

— 

-1.25 

-

-

— 

-

5 

COLL. 

FREQ 

243 

19 

70 

22 

43 

8 

127 

205 

17437 
.76 

30.24 

3.164 

11153 

— 

2512 
.46 

21893 
.57 

12.78 

61225 

-

BARG. 

% 

72.5 

5.7 

20.9 

6.5 

12.8 

2.3 

37.9 

61.2 

-

-

— 

— 

-0.02 

— 

— 

— 

-

8.6 

NO BARG. 

FREQ 

— 

-

— 

-

-

— 

-

-

% 

— 

— 

— 

— 

— 

— 

— 

— 

15495 
.78 

28.90 

2.484 

928 

-

3309 
.53 

19533 
.41 

12.64 

4338 

-

— 

— 

-

— 

-1.57 

— 

— 

— 

-

4 
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The regression model and the estimates are as follows: 

In SALARY 1984^ = Po + Pi(ln AGE J + P2(EXPJ + P3(MASTERJ 

+ p4( ADMNSTR J + P5(FEMJ + P6(BLACKJ 

+ P7(SPEC.EDi) + Pg(MATH-SCIi) + p9(HIGH-SCHi) 

+ Pio(ln PER-PUPIL EXPND^J 

+ Pii(% CHNG.ENRLLiJ 

+ Pi2(ln INCiJ + Pi3(* MINRTYiJ 

+ Pi4(ln MED.EDiJ 

+ Pi5(ln POPL^J + P,6(C0LL.NEGiJ 

+ Pi7(C0LL.NEGid X EXPJ + e^, 

where subscripts i and d represent the individual 

observation and the district the individual is working for, 

respectively (Table 4.4). The insignificant variables that 

were not reported here are: Female, Spec.Ed., Math.-Sci., 

High-Sch, and Med.Ed. 

Both regressions yielded mostly similar results. Most 

coefficients changed only at the third decimal, and most 

preserved their level of significance. Traditional human 

capital variables such as age, experience and education 

(MASTERS) were positive and significant as expected. 

Individual demographics did not seem to have an effect on 

teacher salaries, except for the negative coefficient on 

(BLACK) which is only marginally significant, and only in 

the 1984 model. 
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Table 4.4 Colorado 1984 Salary Regression Estimates 

N 

557 

R2 

0.798 

VARIABLE 

Int. 

In Age 

Exp 

Master 

Black 

Admnstr 

In P. Pup. Expnd 

% Minrty 

In Inc 

In Med. Educ 

In Popl 

COLL. NEG. 

COLL. NEG X EXP 

F Value 

125.825 

COEFF. 

7.341 

0.034 

0.033 

0.110 

-0.032 

0.303 

0.044 

0.365 

0.131 

0.157 

0.018 

-0.102 

0.027 

P Value 

0.0001 

T VAL. 

33.882 

2.088 

8.008 

13.407 

-2.037 

6.522 

2.309 

5.010 

5.789 

2.101 

5.528 

-6.147 

5.711 

P VALUE 

0.0001 

0.0372 

0.0001 

0.0001 

0.0421 

0.0001 

0.0213 

0.0001 

0.0001 

0.0361 

0.0001 

0.0001 

0.0001 
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Workplace variables and socioeconomic variables did not 

present any unexpected results either. 

In terms of model fit, and multicollinearity which is a 

common problem of most cross-sectional estimates, models 

performed remarkably well with unusually high coefficients 

of determination, and low "Variance Inflation Factor" [Neter 

et al., 1989]. 

4.1.2.3 The Effect of Collective 
Bargaining on Teacher Salaries 
in Colorado 

In both the 1982 and 1984 models, being covered by a 

collectively negotiated agreement had negative and 

significant coefficients. Both models yielded similar 

results. Both models yielded positive and significant 

coefficients for the interaction term of the collective 

bargaining experience, while the valuable C B had negative 

and significant coefficients. 

However, note that the estimated model was in the form 

ln{SALi)'f^Q+P^{EXPi)+P2^C0LL.NEG.ai)+P:^[{EXPi)x(C0LL.NEG.a^)] 

which would yield different response functions for different 

levels of experience, namely 

a. For no experience, covered under collective 

bargaining: 

EiSAL. lE^P.-O.COLL.iVEG.-D-^A'+rPo + Pa] • 
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b. For some experience, covered under collective 

bargaining, 

E(5AL. l£^P.>0,COLL.iVEG.-l)-^Z+[Po + P2] + [(£'XPi) (P1 + P3)] . 

Hence, other things equal, the difference of being 

covered under a collective bargaining agreement for 

different levels of experience can be explicitly expressed 

as illustrated (Table 4.5). According to this, other things 

equal, the following estimates were obtained from the models 

(Tables 4.6 and 4.7). 

As can be seen from the above results, for very low 

levels of experience collective bargaining has a negative 

effect on teacher salaries. However, as experience 

increases, or in other words, as seniority is gained, 

collective bargaining is observed to create s sslsry gsin 

for covered teachers. A point to be noted is that the range 

of the experience variable is very limited due to the 

construction of the data set. This causes higher levels of 

experience, hence the wage gain region for collective 

bargaining to be out of the range for the experience 

variable. Therefore, caution is due in interpreting these 

results. 
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Table 4.5 The Effects of Collective Bargaining in Colorado 
on Teacher Salaries, For Different Levels of Experience 

EXP. 
LEVEL 

EXP. = 0 

EXP. = 0 

EXP. > 0 

EXP. > 0 

COLL. 
NEG. 

NO 

YES 

NO 

YES 

EFFECT 

0 

P,̂ ., (EXPJ 

P(EXP.) (EXP,) 
I "(INTERACTION) (EXP,)] 

P(COLL. NEG.) 

DIFFERENCE 

— 

PJCOLL. NEG.]. 

-

[ P flNTERACTION) ( E X P , ) J 

P(COLL. NEG.) 

Table 4.6 Estimates of the Effects of Collective Bargaining 
on Teacher Salaries in Colorado, 1982 

EXPERIENCE 
LEVEL 

No Exp. 

3 yrs. Exp. 

4 yrs. Exp. 

10 yrs. Exp. 

20 yrs. Exp. 

% SALARY GAIN FROM 
COVERAGE 

-0.047 

-0.007 

+0.007 

+0.088 

+0.223 

Equalization Point: 

$ DIFF.ON THE 
AVG. 

-674.17 

-100.40 

+100.40 

+1262.28 

3198.73 

3.48 yrs. experience 

Table 4.7 Estimates of the Effects of Collective Bargaining 
on Teacher Salaries in Colorado, 1984 

EXPERIENCE 
LEVEL 

No Exp. 

4 yrs. Exp. 

10 yrs. Exp. 

% SAL. GAIN FROM 
COVERAGE 

-0.103 

+0.01 

+0.19 

1 Equalization point: 

$ DIFF.ON 
THE AVG. 

-1716.15 

+166.67 

3165.72 

3.43 yrs. experience 
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At any rate, these results are consistent with the 

well-known "seniority" argument in the unions and bargaining 

literature. Seniority is observed to be the "sole" or 

"primary" determinant of promotions in union negotiated 

agreements [Tracy, 1986; Abraham and Farber, 1987]. In the 

context of the "median voter" argument of the union 

behavior, unions are argued to give greater weight to the 

preferences of the older, relatively permanent employee 

relative to those of the younger, more mobile one [Freeman, 

1983]. Considering the nature of the samples resulting from 

the construction of the data set, it might be argued that 

the negative effect of collective bargaining on teacher 

salaries in Colorado is a reflection of this seniority-

favoring characteristic of the union behavior, since the 

samples used consist of relatively younger teachers with 

very low experience levels: mesn age 27.65, mean experience 

0.94 years, age group 21-30 being 77% of the sample, and 

teachers with no experience being 68.6% of the sample, in 

the 1982 regression; snd mean age 31.51, and mean experience 

being 4 years for the sample in 1985 regression. In other 

words, the construction of the data set, and therefore the 

samples used in the empirical investigation here, does not 

enable observation of the salary gains from collective 

bargaining which would appear for the senior members without 

having to project out of range. 
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Another important point is the lack of information in 

our data set on fringe benefits and non-wage compensation in 

terms of working conditions. Previous research clearly 

indicates that there exists a wage-fringe trade-off in union 

negotiated contracts [Smith and Ehrenberg, 1981; Delaney, 

1988], and in the case of class size, or student-teacher 

ratio to be more specific, it is found that bargaining 

reduced the student-teacher ratio by 3.46 to 6.29%, while 

resulting in 8.65 to 15.7% lower pay for teachers [Woodbury, 

1985]. 

In the case of fringe benefits, especially those that 

are most desired by older workers (which once again points 

to the above seniority argument), such as pensions or more 

comprehensive health insurance coverage, positive and 

significant differences were observed between union and 

nonunion employees [Freeman, 1983; Gustman and Steinmeier, 

1986]. Freeman and Medoff [1984] found that fringe benefits 

are approximately 30% higher for the union job than the non

union job, and also that unions alter the composition of the 

fringe benefits in a way that benefits older workers. 

None of the relevant information with respect to those 

issues was present in our data set. Therefore, the effects 

of fringe and non-wage compensation packages on salaries, 

thus perhaps the true effect of collective bargaining could 

not be observed. Given all those inevitable omissions, 

collective bargaining is still observed to create salary 
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gain after a certain level of seniority, even in a "weak" 

bargaining state such as Colorado. 

4.1.3 Michigan Salary Regressions 

In addition to the variables that were described in 

4.1.1, all of which were used in the Colorado regressions, 

the Michigan data set contains one more "workplace" 

variable: 

Tax. (LTAX) Tax revenue in the school district. 

This variable is expected to capture the direct effects 

of the employers" "willingness to pay," as well as the 

ability to pay. 

4.1.3.1 Michigan 1982 

In 1982, 525 (92%) districts had collectively 

negotiated employment contracts for teachers out of the 572 

districts in Michigan. Out of the 9756 observations, 9666 

(99.1%) were covered. 

The basic characteristics of the sample are presented 

in the following table (Table 4.8). 
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Table 4.8 Michigan 1982 Salary Regression Sample Profile 

N = 757 

VARIABLE 

FEMALE 

BLACK 

MASTERS 

MATH. 
SCI. 

SPECIAL 
EDUC. 

ADMNSTR. 

HIGH SCH. 

SAMPLE 

FREQ 

6060 

443 

4241 

916 

1826 

34 

545 

% 

62.1 

4.5 

43.5 

9.4 

18.7 

0.3 

5.6 

COLL. 

FREQ 

6011 

438 

4209 

909 

1810 

34 

539 

BARG. 

% 

62.2 

4.5 

43.5 

9.4 

18.7 

0.4 

5.6 

NO BARG. 

FREQ 

49 

5 

32 

7 

16 

3 

6 

% 

53.8 

5.5 

35.2 

7.7 

17.6 

0.01 

6.6 

MEANS 

SALARY 

AGE 

EXPERIENCE 

STUDENT 
ENROLLMENT 

% CHANGE IN 
ENROLLMENT 

PER PUPIL 
EXPENDITURES 

AVG. INCOME 

MEDIAN EDUC. 

POPULATION 

% MINORITY 
' 

18657 
.79 

32.66 

6.72 

3046 

— 

1479. 
04 

22271 
.14 

12.43 

16184 

— 

— 

-

— 

— 

-5.5 

-

— 

— 

— 

5 

18678 
.13 

32.65 

6.99 

3231 

— 

1503. 
73 

22439 
.89 

12.44 

17111 

-

-

-

-

— 

-6 

-

— 

— 

— 

3 

16497 
.00 

33.13 

6.99 

982 

— 

1203. 
74 

20341 
.57 

12.21 

5582 

— 

— 

-

— 

— 

0.13 

-

— 

— 

— 

1 
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The r e g r e s s i o n model and the es t imates are as f o l l o w s : 

I n SALARY 1 9 8 2 , = Po + P i ( l n AGEJ + p2(EXPJ + P3(MASTERJ 

+ P4(ADMNSTRi) + P5(FEMJ + p6(BLACKJ 

+ P7(SPEC.EDJ + P8(MATH-SCIi) + P9(HIGH-SCHJ 

+ Pio( ln PER-PUPIL EXPNDi^) 

+ Pii(% CHNG.ENRLLi^) 

+ p ,2 ( ln TAX,,) + p ,3 ( ln INC,,) 

+ p,,(% MINRTY,,) 

+ p ,5 ( ln MED.ED„)+ p ,g( ln POPL,,) 

+ P,7 (COLL. NEG,,) 

+ P18(COLL.NEG,, X EXP,) + c,, 

where subscripts i and d represent the individual 

observation and the district the individual is working for, 

respectively, (see Table 4.9). The insignificant variables 

that were not reported here are: Age, Black, Admnstr., 

Math.-Sci., High-Sch, and Coll.Neg x Exp. 

4.1.3.2 Michigan 1984 

In 1985, the same 520 districts had collectively 

negotiated employment contracts for teachers in Michigan. 

The sample consisted of 8802 teachers, 8714 of whom (99%) 

were covered. 

The basic characteristics of the sample are presented 

in the following table (Table 4.10). 
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Table 4.9 Michigan 1982 Salary Regression Estimates 

N 

9557 

VARIABLE 

Int. 

Exp 

Master 

Female 

Spec. 

In P.Pup. 
Expnd 

% Chg. in 
Enroll. 

In Tax 

% Minrty 

In Inc 

In Med. Educ 

In Popl 

COLL. NEG. 

R2 

0.8265 

COEFF. 

6.426 

0.035 

0.104 

-0.005 

0.006 

0.24 

0.003 

0.044 

-0.133 

0.18 

-0.582 

0.039 

0.062 

F Value 

2577.860 

T VAL. 

82.873 

10.562 

64.685 

-3.324 

3.134 

37.806 

19.057 

7.808 

-15.22 

35.707 

-24.20 

40.403 

2.57 

P Value 

0.0001 

P VALUE 

0.0001 

0.0001 

0.0001 

0.0009 

0.0017 

0.0001 

0.0001 

0.0001 

0.0001 

0.0001 

0.0001 

0.0001 

0.010 
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Table 4.10 Michigan 1984 Salary Regression Sample Profile 

N = 757 

VARIABLE 

FEMALE 

BLACK 

MASTERS 

MATH. SCI. 

SPECIAL 
EDUC. 

ADMNSTR. 

HIGH SCH. 

MEANS 

SALARY 

AGE 

EXPERIENCE 

STUDENT 
ENROLLMENT 

% CHANGE IN 
ENROLLMENT 

PER PUPIL 
EXPENDITURES 

AVG. INCOME 

MEDIAN EDUC. 

POPULATION 

% MINORITY 

SAMPLE 

FREQ 

5360 

391 

4543 

840 

1635 

45 

490 

20200 
.20 

34.85 

8.82 

2960 

-

1527. 
46 

22279 
.20 

12.43 

16295 

— 

% 

60.9 

4.4 

51.6 

9.5 

18.6 

0.5 

5.6 

-

-

-

-

-2.63 

— 

-

— 

— 

3.08 

COLL. 

FREQ 

5313 

387 

4509 

833 

1621 

45 

483 

20223 
.38 

34.81 

8.82 

3141 

-

1533. 
72 

22450 
.61 

12.45 

17243 

— 

BARG. 

% 

61.0 

4.4 

51.7 

9.6 

18.6 

0.5 

5.5 

-

-

— 

-

-2.64 

-

-

— 

-

3.2 

NO BARG. 

FREQ 

— 

— 

-

-

— 

-

-

% 

— 

— 

— 

— 

— 

-

— 

17930 
.65 

35.35 

9.19 

953 

-

1458 
.17 

20341 
.57 

12.21 

5582 

— 

— 

-

-

— 

-2.49 

— 

— 

— 

— 

1.4 
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The regression model and the estimates are as follows: 

In SALARY 1984, = PQ + Pi(ln AGE,) + P2(EXP,) + P3(MASTER,) 

+ P4( ADMNSTR,) + p5(FEM,) + P6( BLACK,) 

+ P7(SPEC.ED,) + p8(MATH-SCI,) + P9(HIGH-SCH,) 

+ Pio(ln PER-PUPIL EXPND,,) 

+ Pi,(% CHNG.ENRLL,,) 

+ P,2(ln TAX,,) + P,3(ln INC,,) 

+ p,4(% MINRTY,,) + p,5(ln MED.ED,,) 

+ p,6(ln POPL,,) + p,7(COLL.NEG,,) 

+ P18(COLL.NEG,, X EXP,) + c,, 

where subscripts i and d represent the individual 

observation and the district the individual is working for, 

respectively (Table 4.11). The insignificant variables that 

were not reported here are: Age, Black, Admnstr., Math.-

Sci., High-Sch, and Coll.Neg x Exp. 

The performance of models was sufficiently well that 

two models yielded almost identical estimates, varying only 

at the third decimal in most cases. Relatively high R^'s 

indicate that the models fit the data quite well. 
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Table 4.11 Michigan 1984 Salary Regression Estimates 

N 

8802 

VARIABLE 

Int. 

Exp 

Master 

Female 

Spec. 

In P.Pup. 
Expnd 

% Chg. in 
Enroll. 

In Tax 

% Minrty 

In Inc 

In Med. Educ 

In Popl 

COLL. NEG. 

R2 

0.8112 

COEFF. 

6.447 

0.036 

0.095 

-0.005 

0.007 

0.153 

0.001 

0.071 

-0.097 

0.20 

-0.565 

0.041 

0.085 

F Value 

2097.317 

T VAL. 

76.950 

11.361 

59.905 

-3.168 

3.234 

26.632 

9.829 

12.742 

-9.961 

37.816 

-22.22 

41.816 

2.841 

P Value 

0.0001 

P VALUE 

0.0001 

0.0001 

0.0001 

0.0015 

0.0012 

0.0001 

0.001 

0.0001 

0.0001 

0.0001 

0.0001 

0.0001 

0.0045 
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One difference from the Colorado estimates was that 

Females were observed to have an earnings disadvantage, 

although on a small scale (0.5%), in Michigan. The subject 

specialty (MATH-SCI) did not seem to matter in Michigan as 

well as in Colorado. Teaching specialty, namely, being a 

special education teacher (SPEC) was observed to have a 

positive effect on salary in Michigan. Another contrast 

with the Colorado results was that the percentage of 

minority population in the district (MINRTY) had a negative 

and significant effect in Michigan, but it was positive in 

Colorado. 

4.1.3.3 The Effects of Collective 
Bargaining on Teacher Salaries in 
Michigan 

In Michigan, the interactive term of bargaining and 

experience was not significant, as well as other 

interactions that were tried, such as bargaining and age. 

However, as expected, bargaining itself was observed to have 

a positive and significant effect on teacher salaries in 

Michigan, by approximately 6% in the 1982 model, and 8.5% in 

the 1984 model. On the average, this translates into a 

salary gain of $1119.47 in 1982, and $1717.00 in 1984. 

One way to explain this difference in the interactive 

term between the Michigan and Colorado models may be to 

revisit the basic characteristics of those samples. As 

explained earlier, due to the construction of the data set, 

the Colorado samples were relatively younger, and hence 
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mostly consisted of individuals who were just beginning 

their careers in that state. On the other hand, Michigan 

samples were relatively more "mature" with average age 

around 35, and with only around 15% of the samples with less 

than five years of experience. If the structure of the 

collective bargaining process for teachers and the relative 

"strengths" of the processes in those two states are also 

factored in, only then can the reason bargaining is found to 

have a positive effect on salaries regardless of the 

experience level in Michigan, while having a positive effect 

only after a certain level of experience in Colorado (after 

gaining approximately 3.5 years of seniority) be better 

realized. 

4.1.4 North Carolina Salary Regressions 

North Carolina Data Set contains some additional 

variables to those described earlier in 4.1.1. 

Test Score. (LSCR) Individuals score on the NTE 

(National Teachers" Examination) specialty area test. This 

"personal characteristic" variable is expected to capture 

the effects from the person's academic ability, which is 

assumed to reflect some indication of the individual's 

productivity or quality in teaching. As much as it is a 

blessing to have this variable for making this data set a 

unique one, it was equally disappointing to find out that it 

was only limited to the North Carolina sample. 
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Plv^. Dummy variable. ( = 1) if the individual had a 

Ph.D. degree in the year in question. 

Minority Students. (LMINST) The number of minority 

students in the district in the year in question. Note that 

the North Carolina sample contains this variable in addition 

to the "percentage of minority population in the district" 

(MINRTY) variable. This variable was available only for the 

years after 1981. Therefore it could not be included in the 

1980 regressions. 

On the other hand, the North Carolina data set does not 

contain some of the variables that were described earlier in 

4.1.1. Those are the variables that are related to the 

position of the individual in the year in question such as 

teaching high school or not (HGH), and being in an 

administrative position (ADMIN). 

Since bargaining is prohibited by law in North 

Carolina, there is no collective bargaining variable. 

The purpose of estimating the models for North 

Carolina, in spite of the fact that bargaining is prohibited 

there, is to challenge the robustness and performance of our 

basic salary determination model, examine the relationship 

between teacher quality, reflected in (LSCR), and salaries; 

and to investigate any notable difference in salary 

determination in a non-bargaining setting. 
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4.1.4.1 North Carolina 1980 

The basic characteristics of the sample are presented 

in Table 4.12. 

The regression model and the estimates obtained 

are as follows: 

In SALARY 1980, = Po + Pi(ln AGE,) + p2(EXP,) + P3(MASTER,) 

+ P,(PHD,) + p5(FEM,) + p6( BLACK,) 

+ P7(SPEC.ED,) + P8(MATH-SCI,) + P9(LSCR,) 

+ Pio(ln PER-PUPIL EXPND,,) 

+ P„(% CHNG.ENRLL,,) 

+ P,2(ln INC,,) + p,3(% MINRTY,,) 

+ p „ ( l n MED.ED,,) 

+ P,5(ln POPL,,) + €„ 

where subscripts i and d represent the individual 

observation and the district the individual is working for, 

respectively (Table 4.13). The insignificant variables that 

were not reported here are: Age, Female, Math.-Sci., LSCR., 

and Mintry. 



Table 4.12 North Carolina 1980 Salary Regression Sample 
Profile 

99 

N =15708 

VARIABLE 

FEMALE 

MASTERS 

PHD 

MATH. 
SCI. 

SPECIAL EDUC. 

SAMPLE 

FREQ 

12806 

2076 

23 

1111 

1891 

% 

81.5 

13.2 

0.1 

7.1 

12.0 

BLACK 

FREQ 

2075 

274 

2 

123 

182 

% 

81.8 

10.6 

0.1 

4.8 

7.0 

MEANS 

SALARY 

AGE 

EXPERIENCE 

STUDENT ENROLLMENT 

% CHANGE IN 
ENROLLMENT 

PER PUPIL 
EXPENDITURES 

AVG. INCOME 

MEDIAN EDUC. 

POPULATION 

% MINORITY 

12677.2 
4 

27.43 

2.73 

7843 

-

1316.40 

18078.2 
1 

11.67 

39609 

— 

-

— 

-

-

-4.64 

-

— 

-

-

24.2 

-

— 

-

— 

-

— 

-

— 

-

-

— 

-

-

— 

-

-

— 

— 

-
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Table 4.13 North Carolina 1980 Salary Regression Estimates 

N 

13549 

VARIABLE 

Int. 

Exp 

Master 

Ph.D. 

Black 

In P.Pup. 
Expnd 

% Chg. in 
Enroll. 

In Inc 

In Med. Educ 

In Popl 

R2 

0.8276 

COEFF. 

7.916 

0.019 

0.082 

0.161 

-0.002 

0.086 

-0.0003 

0.092 

-0.073 

0.010 

F Value 

4332.050 

T VAL. 

294.34 

153.46 

124.7 

22.406 

-2.457 

28.482 

-4.134 

35.252 

-12.37 

35.252 

P Value 

0.0001 

P VALUE 

0.0001 

0.0001 

0.0001 

0.0001 

0.0140 

0.0001 

0.0001 

0.0001 

0.0001 

0.0001 
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4.1.4.2 North Carolina 1984 

The basic characteristics of the sample are presented 

in the following table (Table 4.14). 

The regression model and the estimates obtained are as 

follows: 

In SALARY 1984, = PQ + P,(ln AGE,) + p2(EXP,) + P3(MASTER,) 

+ P4(PHD,) + p5(FEM,) + p6( BLACK,) 

+ p7(SPEC.ED,) + P8(MATH-SCI,) + p9(LSCR,) 

+ Pio(ln PER-PUPIL EXPND,,) 

+ P„(% CHNG.ENRLL,,) + P,2(ln INC,,) 

+ P,3(% MINRTY,,) + p„(ln MED.ED,,) 

+ p,5(ln POPL,,) + p,g(ln MINST,,) + c,, 

where subscripts i and d represent the individual 

observation and the district the individual is working for, 

respectively (Table 4.15). The insignificant variables that 

were not reported here are: Age, Female, Math.-Sci., and 

LSCR. There is a different characteristic of the North 

Carolina models that should be mentioned before the results 

are examined. In order to use all the available information 

in the data set, another variable, the "number of minority 

students in the district" (MINST), was included in the 1984 

model, and turned out to be significant. This was a 

diversion from the other two states" models, since within 

states estimations had been done with identical models. 
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Table 4.14 
Profile 

North Carolina 1984 Salary Regression Sample 

N =17380 

VARIABLE 

FEMALE 

BLACK 

MASTERS 

PHD 

MATH. 
SCI. 

SPECIAL EDUC. 

SAMPLE 

FREQ 

14130 

2833 

3570 

98 

1315 

2179 

% 

81.5 

16.3 

20.5 

0.6 

7.6 

12.5 

MEANS 

SALARY 

AGE 

EXPERIENCE 

STUDENT ENROLLMENT 

% CHANGE IN 
ENROLLMENT 

PER PUPIL 
EXPENDITURES 

AVG. INCOME 

MEDIAN EDUC. 

POPULATION 

% MINORITY 

MINORITY STUDENTS 

17205.42 

30.21 

4.96 

7633 

-

2096.55 

18078.21 

11.67 

39609 

— 

2517 

-

— 

— 

-

-1.43 

-

-

-

— 

24.2 

-
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Table 4.15 North Carolina Salary Regression Estimates 

N 

15492 

VARIABLE 

Int. 

Exp 

Master 

Ph.D. 

In P.Pup. 
Expnd 

% Chg. in 
Enroll. 

In Minrty 
Students 

% Minority 

In Inc 

In Med. Educ 

In Popl 

R2 

0.8844 

COEFF. 

7.799 

0.016 

0.083 

0.15 

0.118 

0.0001 

0.001 

-0.013 

0.097 

-0.057 

0.012 

F Value 

7400.170 

T VAL. 

297.49 

198.91 

149.57 

50.312 

39.690 

2.561 

3.108 

-3.716 

35.954 

-9.904 

22.962 

P Value 

0.0001 

P VALUE 

0.0001 

0.0001 

0.0001 

0.0001 

0.0001 

0.0105 

0.0019 

0.0002 

0.0001 

0.0001 

0.0001 
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Therefore, North Carolina estimates that were obtained from 

two different time periods belong to different models, 

unlike the other two states. 

However, even though this difference exists between the 

1980 and 1984 models for North Carolina, the results are 

still similar. As was the case for Michigan, age is not 

significant, perhaps due to the fact that the range of the 

experience variable is wide enough to capture almost the 

entire effect. Among the demographic variables, black is 

marginally significant only at one period, like Colorado, 

and has a negligible negative effect, 1%. Of the new 

variables, having a doctorate is observed to increase the 

salary by 16%. The percentage of minority population in the 

district (MINRTY) had a positive but very small effect in 

1980. When the number of minority students was included in 

the 1984 model, however, it changed sign and became 

negative. This can be attributed to the fact that, a 

measure of the effect of the racial mix of the student body 

(MINST) is controlled for, and it is positive and 

significant. It can be argued that in the 1984 model, the 

true effect of the racial mix of the student body is 

captured by (MINST) suggesting evidence for a compensating 

salary differential [Antos and Rosen, 1975]; while minority 

population (MINRTY) reflects the true effect of the socio-

demographic make up of the district. This was further 

probed by including the number of white students in the 
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district into the model, instead of minority students 

(MINST). Results consistent with the above comments and 

with Antos and Rosen's findings were obtained; i.e., 

(MINRTY) was negative and significant, and the number of 

white students was also negative and significant. 

Teacher's score in the NTE exam did not seem to be a 

factor in salary determination. This may prompt to some 

serious issues involving the educational policies of the 

nation with respect to the quality in teaching, and although 

may be perceived as a disappointing finding by some, should 

not be a surprise following the history of the exam and 

controversies surrounding it mentioned earlier in Chapter 2. 

4.1.5 Discussion 

It can be argued that the basic salary determination 

model used in this study performs as well in a non-

bargaining setting as it does in a bargaining one. 

Comparing the results obtained from the North Carolina 

regressions with the ones that were obtained from the other 

two states, it is observed that a significantly different 

process does not exist in the determination of teacher 

salaries between different bargaining structures. The 

factors that were postulated in our basic "augmented 

earnings function" model were observed to be effective in 

salary determination regardless of being in a strong, weak 

or non-bargaining environment. 
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In Colorado and Michigan regressions, the same models 

were estimated for two different time periods, and as 

reported earlier, very close results were obtained over 

those two different time periods of estimation within the 

state. As stated in the paragraph above, in terms of the 

basic model, the results were similar even across the 

states, despite the fact that there were some different 

variables in the models from one state to another. 

Based on those results it can be argued that as the 

basic model predicts, a teacher's salary is determined by 

the individual's productivity, measured in the traditional 

fashion as the level of human capital accumulated by the 

individual both as formal educational and training, and 

labor market experience. It is also determined as well by 

the employer's ability and willingness to pay, measured as 

the financial situation and size of the district, and the 

socioeconomic mix of the district. 

Subject specialty or teaching position did not seem to 

have an effect on salaries. Teaching mathematics or 

sciences did not change the salary. Teaching at a high 

school had no effect on salaries, either. Only in Michigan, 

being a special education teacher seemed to increase 

salaries only by a negligible percentage. Race or gender 

did not seem to have a consistent effect on salaries. Only 

in Michigan, females were observed to earn less than males, 

by only one-half of one percent. 
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Among the socioeconomic variables, an interesting 

outcome was concerning the racial mix of the population 

(MINRTY). In Michigan, it showed a negative effect, while 

in Colorado and North Carolina it seemed to affect the 

salaries positively, in the sense of a compensating 

differential. Moreover, when the racial mix of the student 

body was controlled for, as in the case of North Carolina, 

this compensating differential was illustrated more clearly. 

Since the robustness of the estimate was challenged by the 

inclusion of the number of white students instead of 

minorities, the results obtained were consistent with those 

of the initial model. It was not possible to test the 

robustness of the estimate in Michigan or Colorado this in 

this manner, because those data sets did not contain 

information about the racial mix of the student body, but 

only about the racial mix of the population of the district. 

In addition, that information was in the form of "the 

percentage of" minorities, which is mutually inclusive of 

"the percentage of" whites. However, as noted earlier, the 

number of minority and white students, which can be assumed 

to be mutually exclusive, was given in North Carolina, hence 

it was possible to pursue the matter further. A more 

methodologically precise test of this issue could only be 

possible by controlling the interaction of the race of the 

teacher with the racial mix of the student body. However, 

this, in itself is an entirely different arena of research. 
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thus it is laid to rest for the time being to be pursued 

later. 

One other result worth noting was the coefficient on 

"median level of education of the population of the 

district" (MEDIANED). Initially, it was expected that this 

variable would reflect a community's, hence the employer's, 

willingness to pay. The implication is that communities 

with higher levels of education would attach a higher value 

on education and be more concerned with the quality of the 

education; therefore, they would be willing to pay more for 

it, and a positive relationship would be observed of this 

variable with salaries. Also, higher levels of education 

might imply that the incomes would be higher and would 

effect the district's ability to pay. In Colorado, it 

turned out to be positive, as reasoned above. However, both 

in Michigan and North Carolina it was consistently negative. 

The only feasible explanation is the possibility of another 

factor in compensating differentials, in the sense that a 

community's higher levels of education may be an indication 

of a better environment for teaching, which is in turn 

reflected as that compensating differential on the salary. 

In any case, as reported earlier in 4.1.1, those 

socioeconomic variables did not belong genuinely to the 

district, but were mapped from the county that the district 

was in, from Census data. Additionally, unlike other 

variables, those did not belong to the immediate period that 
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was analyzed; but belonged to years earlier than the period 

of investigation. Considering all of these confounding 

factors, it may suffice to consider them as vital elements 

in the determination of the model, contributing as much as 

20% of R2 in many cases, but it seems difficult to derive 

solid judgments from the estimates on those variables. 

As for collective bargsining, it wss positive and 

significant in Michigan, the "strong bargaining state"; and 

positive and significant after the threshold level of 

seniority of about 3.5 years in Colorado, the "weak 

bargaining state." Other things equal, teachers covered 

under a collectively negotiated employment contract were 

observed to have a salary gain of 6% to 8.5% in Michigan, 

regardless of their experience; and 8.8% to 19% in Colorado, 

with 10 years of experience. The concerns with the range of 

experience variable and projecting out of the range in 

Colorado aside, two other points need to be addressed. 

First, as stated earlier in the discussion of the 

Colorado results, it may be argued that due to not 

accounting for the wage-fringe trade-off issue, our results 

may be an underestimation of the true effect of collective 

bargaining on the compensation package. Moreover, when 

other important parts of the compensation package such as 

class size and other contract provisions relating to working 

conditions, such as promotions and grievance procedures, are 

considered, not only this study, but all those which precede 
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and may follow which do not take these factors into account 

may well be argued to seriously underestimate the true 

salary effect of collective bargaining. 

The second concern is the magnitude of the effect 

across states. Initially, it was expected that since 

Michigan is the "strong" bargaining state and Colorado is 

the "weak" bargaining state, collective bargaining would 

have a stronger, larger impact on salaries in Michigan than 

it would in Colorado. Just by comparing the percentage 

differences in those states one could argue otherwise, as 

the percentage impact was observed to be significantly 

higher in Colorado than was in Michigan. This may be 

misleading as one also has to take the "spillover" effects 

of collective bargaining into account. Since Michigan has a 

long and well established history of teacher bargaining with 

more conducive legal structure than Colorado—which is 

exactly why other studies as well as this study term 

Michigan a "strong bargaining state" and Colorado a "weak" 

bargaining state for reasons such as the percentage of 

districts or teachers covered, among others—it can be 

argued that the spillover effect in Michigan is stronger 

than Colorado. Therefore, it can further be argued that the 

Michigan estimates of the effect of collective bargaining 

are underestimated relative to Colorado because of stronger 

spillover. There was no means to control for the spillover 

effect in this study, assuming that it can ever be feasible 
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to control. However, since different models are estimated 

for different states, it is not statistically meaningful to 

compare especially the magnitudes of the estimated 

coefficients. One way of probing the comparative effects 

may be estimating the same model, in the same time period 

for all three states. This is precisely the topic of the 

next section. 

4.1.6 The Effect of Different 
Bargaining Laws on Teacher 
Salaries: Pooled Models, 
1983 

In order to examine the effects of different bargaining 

laws on teacher salaries, the basic salary determination 

model was estimated by pooling the three states together at 

a point in time. This enables better comparability as the 

same model is estimated and differences due to time 

disparities are eliminated. 

Since all the states did not contain all the same 

variables, the model was estimated for the least common 

denominator, i.e., only the variables that were avsilsble 

for all three states were included in estimation. The only 

year that contained most of the important variables for the 

three states was 1983. Therefore, the model was estimated 

for 1983 only. 

First, the model with just the bargaining dummy 

(COLNEG) was estimated (4.1.6.1). Then, the model that 
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contains the dummies for different bargaining structures was 

estimated (4.1.6.2). 

4.1.6.1 Bargaining Effect 

There were 12051 observations (41.3%) covered under a 

collectively negotiated employment contract. 

The basic characteristics of the sample are presented 

in the Table 4.16. 

The regression model and the estimates are as follows: 

In SALARY 1983, = Po + P,(ln AGE,) + p2(EXP,) + P3(MASTER,) 

+ p4(FEM,) + P5( BLACK,) + p6(SPEC.ED,) 

+ P7(MATH-SCI,) 

+ p8(ln PER-PUPIL EXPND,,) + Pg(ln ENROLL,,) 

+ p,o(% CHG. ENRLL,,) + p„(ln INC,,) 

+ P,2(% MINRTY,,) + p,3(ln MED.ED,,) 

+ p,4(lnP0PL„) + p,5 (COLL. NEG,,) + e,, 

where subscripts i and d represent the individual 

observation and the district the individual is working for, 

respectively. 

Severe multicollinearity did not enable the use of any 

interactive term. The only insignificant variable that was 

not reported is Pop. 

As the estimates indicate, being covered under a 

collectively negotiated agreement will increase the salary 

by approximately 16%. However, this result does not give 

much information about the effects from the nature of 
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Table 4.16 Pooled Model with Bargaining Dummy Only Sample 
Profile 

N = 29146 

VARIABLE 

FEMALE 

BLACK 

MATH. 
SCI. 

SPECIAL 
EDUC. 

SAMPLE 

FREQ 

21377 

3688 

2471 

4527 

MEANS 

SALARY 

AGE 

EXPERIENCE 

STUDENT 
ENROLLMENT 

CHANGE IN 
ENROLLMENT 

PER PUPIL 
EXPENDITURES 

AVG. INCOME 

MEDIAN EDUC. 

POPULATION 

% MINORITY 

16748.7 
1 

31.41 

5.78 

3744 

— 

1895.03 

21162.8 
6 

12.36 

19891 

— 

% 

73.3 

12.7 

8.5 

15.5 

— 

— 

-

-

-2.59 

— 

-

-

-

6.74 

COLL. 

FREQ 

7542 

942 

1167 

2326 

1936 
3.72 

33.8 
2 

7.53 

3141 

-

1553 
.56 

2242 
6.00 

12.4 
7 

2010 
1.91 

-

BARG. 

% 

62.6 

7.8 

9.7 

19.3 

-

-

-

— 

3.61 

-

— 

-

— 

3.58 

NO BARG. 

FREQ 

— 

— 

— 

— 

% 

— 

— 

-

— 

15295 
.24 

29.71 

4.55 

3801 

— 

2469. 
29 

19025 
.82 

12.17 

19535 

-

-

— 

— 

— 

-5.29 

— 

-

-

— 

12.1 
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Table 4.17 Pooled Model with Bargaining Dummy Only 
Regression Estimates 

N 

26234 

VARIABLE 

Int. 

In Age 

Exp 

Master 

Female 

Black 

Math-Sci. 

Spec. 

In P.Pup. 
Expnd 

% Chg. in 
Enroll. 

In Enroll. 

In Inc 

In Med. Educ 

COLL. NEG. 

R2 

0.8663 

COEFF. 

7.064 

0.005 

0.025 

0.099 

-0.006 

-0.003 

0.003 

0.006 

0.159 

0.0003 

0.02 

0.174 

-0.285 

0.161 

F Value 

11328.199 

T VAL. 

280.61 

2.163 

160.64 

114.06 

-7.151 

-2.642 

2.101 

6.091 

51.11 

4.435 

14.100 

59.173 

-30.26 

107.39 

P Value 

0.0001 

P VALUE 

0.0001 

0.0306 

0.0001 

0.0001 

0.0001 

0.0082 

0.0356 

0.0001 

0.0001 

0.001 

0.0001 

0.0001 

0.0001 

0.0001 
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different bargaining structures. In order to get at least 

some idea about how different bargaining regimes affect 

salary determination, indicator variables about the nature 

of the bargaining structures were introduced and the model 

was reestimated in the next section by using those variables 

instead of a simple bargaining dummy. 

4.1.6.2 Effects of Different 
Bargaining Laws 

In this section, indicator variables representing the 

bargaining structure under which each teacher was covered 

were introduced and the model was reestimated with those 

dummies. 

The criteria for identifying the nature of the 

bargaining process were discussed in Chapter 3. Briefly 

recall that North Carolina, where teacher bargaining is 

prohibited, was obviously the weakest state. Michigan was 

identified as a "strong bargaining" state, since it has a 

long and well-established history of teacher bargaining; and 

also was identified as such in previous research. In 

addition, the subjectivity in judgments notwithstanding, 

Michigan has a legal environment conducive for public sector 

bargaining. Also, either by looking at the percentage of 

teachers (or districts) covered in comparison to other 

states in our study (and nationwide) persuades one to 

classify Michigan as a "strong bargaining" state. Colorado, 

on the other hand, was identified as a "weak bargaining" 
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state, again according to the above criteria. Besides, 

Colorado does not have a statue addressing public sector 

bargaining yet. 

It should be added that classifying states in this 

manner was also encouraged as a result of several phone and 

personal interviews with various top level officials in 

Michigan and Colorado Teachers" Associations, National 

Education Association (NEA), and North Carolina State 

Education Board. 

Those new dummy variables can be listed as follows: 

Strong/Yes. (=1) If the teacher was covered in a 

"strong bargaining" state (MICHIGAN). [11680 observations 

(40.1%)]. 

Strong/No. (=1) If the teacher was not covered, but 

was in a "strong bargaining" state (MICHIGAN). [256 

observations (0.9%)]. 

Weak/Yes. (=1) If the teacher was covered, but in a 

"weak bargaining" state (COLORADO). [371 observations 

(1.3%)]. 

Weak/No. (=1) If the teacher was not covered and was 

in a "weak bargaining" state (COLORADO). [294 observations 

(1%)]. 

The reference group was NO BARGAINING and contained all 

teachers in North Carolina. [16545 observations (56.8%)]. 

The regression model and the estimates are as follows: 

In SALARY 1983, = Po + Pi(ln AGE,) + P2(EXP,) + P3(MASTER,) 
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+ p4(FEM,) + p5( BLACK,) + P6(SPEC.ED,) 

+ P7(MATH-SCI,) 

+ P8(ln PER-PUPIL EXPND,,) + P9(ln ENROLL,,) 

+ P,o(% CHG. ENRLL„)+ p„(ln INC,,) 

+ p,2(% MINRTY,,) + P,3(ln MED.ED,,) 

+ P,4(ln POPL,,) + p,5(STRONG/YES,,) 

+ P,6( STRONG/NO,,) 

+ P,7 (WEAK/YES,,) + p,8(WEAK/N0,,) + e,, 

where subscripts i and d represent the individual 

observation and the district the individual is working for, 

respectively (Table 4.18). The only insignificant variable 

that was not reported is Pop. 
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Table 4.18 Pooled Model with Bargaining Structure Dummies 
Regression Estimates 

N 

26234 

VARIABLE 

Int. 

Exp 

Master 

Female 

Black 

Math-Sci. 

Spec. 

In P.Pup. 
Expnd 

% Chg. in 
Enroll. 

In Enroll. 

% Minority 

In Inc 

In Med. Educ 

STRONG/YES 

STRONG/NO 

WEAK/YES 

WEAK/NO 

R2 

0.8777 

COEFF. 

7.064 

0.024 

0.097 

-0.005 

-0.004 

0.003 

0.002 

0.205 

0.0007 

0.028 

-0.014 

0.157 

-0.324 

0.196 

0.117 

0.058 

0.075 

F Value 

10453.143 

T VAL. 

280.61 

159.57 

117.88 

-5.968 

-3.384 

1.967 

2.311 

57.83 

10.48 

20.25 

-4.35 

54.611 

-35.45 

118.62 

19.218 

18.71 

19.83 

P Value 

0.0001 

P VALUE 

0.0001 

0.0001 

0.0001 

0.0001 

0.0007 

0.0492 

0.0208 

0.0001 

0.0001 

0.0001 

0.0001 

0.0001 

0.0001 

0.0001 

0.0001 

0.0001 

0.0001 
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4.1.6.3 Analyzing the Results 

These estimates are another indication of how robust 

the basic model appears. Due to the wide dispersion of 

observations, micro cross-section data usually yields 

relatively low levels of determination. In spite of the 

deficiencies and limitations of the data set used here, 

there was one strong attribute that made it possible for the 

"augmented earnings function" model to perform so remarkably 

well. That was the presence of district and socioeconomic 

variables in addition to the individual characteristics. 

Large scale data sets commonly used in Labor studies, such 

as CPS, NLS and others usually do not contain much 

information about "workplace characteristics." Since a 

firm's size and financial situation are closely associated 

with wages paid, wage studies and their extensions such as 

studies of gender or race discrimination, are observed not 

to explain the data very well in terms of model fit. 

Meanwhile, the estimates obtained in this study show that 

when workplace characteristics are available in the model, 

the explanatory capabilities and the robustness of the model 

are improved significantly. In this study, the district 

variables relating to the size and financial potential of 

the district, usually only two or three in number, 

contributed to model fit as much as the personal 

characteristics did. 
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As mentioned above, not only the model fit, but the 

robustness of the model was also greatly improved. When 

dealing with micro data, it is not uncommon to see the 

estimates of a model widely fluctuate by the inclusion or 

exclusion of just one variable, or by the estimation of the 

same model for a different time period. In this study, 

variations of the basic model were estimated for different 

states with entirely different legal structures for 

bargaining; they were estimated for different time periods 

for the same state; and finally the basic model was 

estimated pooling three states, yet for an entirely 

different time period. It remains that except for a few 

minor differences, almost all estimations yielded very 

similar results. Even the coefficients and their 

significance were very similar across all different sub

models. 

If improved empirical analysis is indeed essential for 

the improvement of our understanding of how the economy 

works, then one item this study reveals is that as crucial 

it is to develop sophisticated methodology and advanced 

theory, it is as much or more important to avail high-

quality, comprehensive data. Start up, hence fixed costs, 

should constitute the bulk of data-gathering costs which are 

already committed once the data gathering begins; and the 

marginal costs involved in adding ten more questions to the 
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questionnaire or processing them can be easily offset by the 

gains in obtaining sounder results from empirical analysis. 

In light of this, what do above the results reveal? 

First, as the "augmented" model predicted, a teacher's (or 

perhaps, any individual's) salary depends not only on her 

level of human capital, but also on the ability and 

willingness of her employer to pay, and even on the 

socioeconomic setting of that particular market. Those 

socioeconomic variables may directly influence the earnings 

as equalizing differentials, or may only reflect more on the 

employer's ability or willingness to pay. 

In teacher compensation, the size of the district and 

its financial potential are known to be closely associated 

with the compensation package. They, or close proxies for 

them, were already included in our estimations. Since 

multicollinearity has not been a crippling problem here, it 

may be argued that those socioeconomic variables do reflect 

mainly some form of compensating differentials. 

It also seems that bargaining in a "strong" state 

increases the teacher salaries by almost 20%, in comparison 

to a "non-bargaining" state. Bargaining, even in a "weak" 

state, makes an approximate 6% difference in salaries 

relative to a non-bargaining state. 

It should also be noted that most of the factors that 

can have an impact on teacher salaries are already accounted 

for in the models. Once again, the high coefficients of 



122 

determination can be interpreted as one reflection of that. 

Moreover, if a relationship exists between the cost of 

living; one unobserved factor and one that can be argued to 

create all or part of the effect captured by the bargaining-

law dummies; and incomes, it can be argued that at least 

part of this effect was captured by the sversge income 

variable and other socioeconomic variables that were 

included in the estimation process. To account for the 

effects from the cost of living differences the pooled 

salary model was rerun by deflating the relevant variables 

using a measure for the cost of living. Unfortunately, it 

was not possible to obtain an accurate deflator, i.e., a 

price deflator for individual states. The closest deflator 

obtained was the regional deflator. For North Carolina, the 

deflator for South was used; for Michigan, the deflator for 

North-Central was used; and for Colorado, the deflator for 

West was used. It is, however, a very imprecise measure to 

use. The results from that model were very similar to the 

one that is reported here. 

Finally, it can be further argued that until proven 

otherwise, the findings obtained here stand. Acknowledging 

the potential problems, but also acknowledging that those 

problems do not involve only this study, but any previous 

and current other studies using similar methodology, 

collective bargaining is observed to create an approximately 

16% salary gain for the covered teachers. Following the 
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above arguments about the methodology, it can be said that 

there seems to be some evidence about the relationship 

between the nature and the strength of the bargaining 

structure and salary gains. Whereas, the widest spillover 

effect is suspected in the strongest state, as mentioned 

earlier in 4.1.5, reflected as the differential gain being 

lower in the "strong" state than in a "weak" state; when 

three different structures are examined together at the same 

time, the "strong" state was observed to have the highest 

salary gain, and even non-bargaining teachers in a "weak" 

state were observed to have a 7% sslsry gsin relstive to 

teschers in a non-bargaining state. 

4.2 Determinants of Salary Changes and 
the Effects of Collective Bargaining 

on Salary Changes 

All quantitative variables were expressed in logs. Not 

only the independent variables that change over the 

investigated period such as student enrollment, but also the 

variables that do not change over time, i.e., "level 

variables" such as gender or ethnicity of the individual, 

were included in the models. Whereas the change variables 

are expected to explain the change in the dependent 

variable, level variables are included to examine their 

effects on the rate of the change in the dependent variable. 

As discussed in Chapter 3, level variables should be 

interpreted with due care that they do not represent the 
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difference on the dependent variable, but the difference on 

the rate of change of the dependent variable. 

The change variables indicate the change in terms of 

the difference in logs between the value of the variable in 

the beginning of the period and at the end of the period. 

The scope is limited to teachers who have worked full-

time without interruption through the period under 

investigation. One note about the scope is that according 

to the data obtained about the bargaining status of the 

districts, it has been seen that there has been no change in 

the bargaining status of the districts during the 

observation period. A few districts have been merged with 

others and observations from those districts were deleted. 

It is problematic to include level variables in a 

change regression, since it is impossible to decide which 

level to include in the model. To be more explicit: if one 

presumes older age reduces the rate of change of salaries, 

then age, as a level variable, will be included in the 

model. Then the question becomes what level is to be 

included, the age in (t) or the age in (t+n). This question 

becomes more caustic if one gets into thinking about the 

variables about the district characteristics. If, in 

addition, the individual has changed districts, and for 

example moved from a wealthier district to a poorer 

district, can it be confidently said that the "DELTA 

district wealth" variable is not mis-measured? Because it 
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is extremely cumbersome to identify when the individual 

moved from one district to another mis-measurement problem 

may occur on that variable. Additionally, if the individual 

moved in (t+n), is district wealth in (t) or district wealth 

in (t+n) used as the level variable? It should be 

considered that this problem is not only specific to level 

variables but to change variables also. For example, if the 

individual has earned a master's degree between (and 

including) (t) and (t+n), the "DELTA Masters Degree" 

variable will take on the value of one. But, is it safe to 

assume that the coefficient on this variable is estimating 

the effect of change in master's degree status on the change 

in the dependent variable, if that individual received his 

degree just in (t+n)? Considering such problems inherently 

associated with change regressions and the fact that the 

collective bargaining status of the districts did not 

exhibit any change based on the data, a remedial measure was 

made to delete individuals who changed districts (125 

observations in the total sample). This is expected to 

relieve part of the constriction from the mis-measurement 

problem involving the district variables, and particularly 

help to get an uncontaminated reading on the bargaining 

variable. 

To sum it up, the sample is also limited to individuals 

who not only worked uninterrupted through the period, but 

worked in the same district throughout. 
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Since only the individuals who have continuously worked 

during the period under investigation were included, change 

in age or experience are not included as independent 

variables, since they would have the same, constant values 

for all individuals. The intercept term would be capturing 

the total effects from such variables and simple time 

trends, although impossible to break down to its components. 

The model that was explained in 3.3.3 was estimated 

for: Colorado 1985-1982, Michigan 1984-1980, and North 

Carolina 1984-1980. Data deficiencies did not permit the 

pooled estimation of three states. 

4.2.1 Definitions of the Variables 

The Dependent Variable is the change in the log of 

salary of the individual during the years in question: 

AlnSAL-lnSALf.-lnSAL^f._n) 

which is approximately equal to the percentage change in 

salary during the period. 

The Independent Variables are defined in 4.2.1.1. 

4.2.1.1 Changes (A's) 

A Masters. Indicating that the individual has earned a 

Masters degree during the period. 

A Admin. Indicating that the individual has moved to 

an administrative position during the period. 

A Hgh. Indicating that the individual has moved to 

teaching high school during the period. 



127 

A Nohigh. Indicating that the individual has left 

teaching high school for teaching at the primary level 

during the period. 

A In Per-Pupil Expend. Change in the log of the per-

pupil expenditures of the district. 

A In Enroll. Change in the log of the student 

enrollment of the district. 

4.2.1.2 Levels 

In Exp, the years of experience the individual has at 

the end of the period. 

In Age, the age of the individual at the end of the 

period. 

Female. Gender of the individual, (=1) if female. 

Black. Race of the individual, (=1) if Afro-American. 

Master. Indicating that the individual already had a 

masters degree entering the period. 

Mathsci. Indicating that the individual taught math or 

sciences during the period. 

Special. Indicating that the individual taught special 

education during the period. 

Admin. Indicating that the individual was already at 

an administrative position entering the period. 

Hgh.. Indicating that the individual taught high 

school during the period. 

In Expenditures. Total expenditures of the district at 

the end of the period. 



128 

In Enroll.. Student enrollment at the district at the 

end of the period. 

Concerning the above two variables, note that the 

sample is restricted to teachers who worked in the same 

district throughout. 

Minrty. Percentage of minority population in the 

district. 

in Inc. the average level of income in the district. 

In Pop, the population in the district. 

In Medianed. the median level of education in the 

district. 

Note that the above four socioeconomic variables are 

mapped to each district from the 1980 Census, on the data 

tape. 

COLL.NEG.. Indicating that the district had collective 

bargaining during the period. During the periods 

investigated, both in Michigan and Colorado, the same 

districts had bargaining. Therefore, no change variable is 

included for collective negotiation. Since teachers who 

changed districts were deleted for reasons discussed above, 

this variable certainly indicates the bargaining status of 

the individual. 

4.2.2 Colorado 1985-1982 Salary Change Regression 

Out of the 375 teachers, 234 (62%) had collective 

bargaining. The basic characteristics of the sample are 

displayed in Table 4.19. 
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Table 4.19 Sample Profile of Colorado 1985-82 Salary Change 
Regression (N=375) 

VARIABLE 

FEMALE 

BLACK 

MATH. 
SCI. 

SPECIAL 
EDUC. 

EARNED 
MASTERS 

HAD MASTERS 

BECAME 
ADMINSTR. 

WAS 
ADMINSTR. 

BECAME HIGH 
SCH. 

LEFT 
HIGH SCH. 

WAS HIGH 
SCH. 

FREQ 

264 

18 

28 

39 

25 

52 

1 

1 

18 

7 

109 

% 

70.4 

4.8 

7.5 

10.4 

6.7 

13.9 

0.3 

0.3 

4.8 

1.9 

29.1 

COLL 
BARG. 

— 

— 

-

-

-

— 

-

-

-

-

-

COLL. 
BARG. 

— 

— 

-

-

-

— 

— 

-

-

— 

— 

MEANS 

A SALARY 

A ENROLL. 

A PER PUPIL 

5468.86 

557 

615 

-

-

— 

6191.96 

711 

600 

4268.82 

303 

641 
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The regression model and the estimates are as follows: 

A In SALARY,985-82 i = Po + Pi(ln AGE,) + p2(ln EXPERIENCE,) 

+ P3(MASTER,) + P4(ADMIN.,) + P5(FEMALE,) 

+ P6(BLACK,) + P7(SPEC.ED.,) + P8(HIGH.,) 

+ P9(MATH-SCIENCE,) 

+ Pio(ln AVG. INC.,,) + P„(% MINORITY,,) 

+ Pi2(ln MEDIANED,,) + Pi3(ln PER-PUPIL .,,) 

+ Pi4(ln ENROLL.,,) 

+ p,5(A In PER-PUPIL .,,) + P,6(A InENROLL.,,) 

+ P,7(A MASTER,) + P,8(A ADMIN,) + P,g(A HGH,) 

+ P2o(A NOHGH,) 

+ P2i(COLLECTIVE NEGOT.,,) + u,. 

The insignificant variables that were not reported are: 

Age, Exp., Master, Admin., Female, Spec.Ed., High., Math-

Science, A Per Pupil, A Enroll, A HGH., and A NOHGH. 

As can be seen from those results (Table 4.20), 

collective bargaining does not seem to have an effect on the 

rate of increase of salaries in Colorado. Among the 

demographic variables, being black seemed to reduce the 
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Estimates 
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N 

374 

R2 

0.5921 

VARIABLE 

Intercept 

A MASTER 

A ADMIN 

BLACK 

In Per Pupil 
Expend. 

In Enroll. 

% Minority 

In Avg. Income 

In Median Ed. 

COLL. NEG. 

ESTIMATE 

-1.525 

0.06 

0.39 

-0.03 

0.081 

0.018 

0.168 

0.069 

0.144 

0.004 

F Value 

24.399 

T VALUE 

-7.650 

5.633 

7.158 

-2.197 

3.813 

4.840 

2.358 

2.972 

2.087 

0.385 

P Value 

0.0001 

P VALUE 

0.0001 

0.0001 

0.0001 

0.0287 

0.0002 

0.0001 

0.0189 

0.0032 

0.0376 

0.70 
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percentage increase in salaries. One interesting finding is 

that, consistent with the findings from the earlier salary 

regressions in 4.1.2, percentage of minority population in 

the district seems to have a positive effect on the rate of 

change of salaries. It can be said that not only teachers 

in Colorado receive higher salaries as the percentage of 

minority population gets higher; but their salaries will 

also rise faster. 

4.2.3 Michigan 1984-1980 Salary Change Regression 

In addition to the variables defined above in 4.2.1, 

Michigan sample contains the following variables. 

A No Admin. Indicating that the individual left an 

administrative position for a teaching position during the 

period. 

A In Tax. Change in the log of the tax revenue in the 

district. 

Among 8255 observations, 8179 (99%) had collective 

bargaining. The basic characteristics of the sample are in 

the following table (Table 4.21). 
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Table 4.21 Sample Profile of Michigan 1984-80 Salary Change 
Regression (N=8255) 

VARIABLE 

FEMALE 

BLACK 

MATH. SCI. 

SPECIAL EDUC. 

EARNED MASTERS 

HAD MASTERS 

BECAME ADMINSTR. 

LEFT ADMINSTR. 

WAS ADMINSTR. 

BECAME HIGH SCH. 

LEFT HIGH SCH. 

WAS HIGH SCH. 

FREQ 

5018 

376 

786 

1478 

1531 

2820 

20 

6 

14 

133 

75 

310 

% 

60.8 

4.6 

9.5 

17.9 

18.5 

34.2 

0.2 

0.1 

0.2 

1.6 

0.9 

3.8 

COLL. 
BARG. 

— 

— 

-

-

-

-

-

-

-

-

-

-

NO BARG. 

— 

— 

-

-

-

— 

-

-

— 

-

— 

— 

MEANS 

A SALARY 

A ENROLL. 

A PER PUPIL 
EXPEND. 

A TAX 

3105.82 

-689 

122.74 

24152.67 

-

-

-

-

3120.69 

-695 

123.44 

24225.72 

1505.50 

-1 

48.21 

16291.12 
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The regression model and the estimates are as follows: 

A In SALARY,93,.3o , = P̂  + p,(ln AGE,) + p2(ln EXPERIENCE,) 

+ P3( MASTER,) + P4( ADMIN.,) + p5( FEMALE,) 

+ P6(BLACK,) + p7(SPEC.ED.,) + p8(HIGH.,) 

+ P9(MATH-SCIENCE,) 

+ Pio(ln AVG.INC.,,) + P„(% MINORITY,,) 

+ P,2(ln MEDIANED,,) + P,3(ln PER-PUPIL .,,) 

+ Pi4(ln ENROLL.,,) + P,5(ln TAX.,,) 

+ Pi6(A In PER-PUPIL .„) + p,7(A InENROLL.,,) 

+ P,8(A TAX.,,) + p,9(A MASTER,) 

+ P2o(A ADMIN,) 

+ p2i(A NOADMIN,) + P22(A HGH,) 

+ P23(A NOHGH,) 

+ P24(COLLECTIVE NEGOT.,,) + u,. 

The insignificant variables that were not reported are: 

Black, Math-Science, A Per Pupil, A NOADMIN., A HGH., and 

A NOHGH. 

The estimates (Table 4.22) indicate that the salaries 

of teachers who are covered under a collectively-negotiated 

agreement rise approximately 3.2% faster than the teachers" 

who are not covered. Recall that in the "weak" bargaining 

state, Colorado, collective bargaining did not seem to have 

any effect on salaries. Other estimates, however are mostly 

similar to the ones that were obtained from the Colorado 

model and are mostly as expected. 



Table 4.22 Michigan 1984-1980 Salary Change Regression 
Estimates 
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N 

8255 

R2 

0.3448 

VARIABLE 

Intercept 

A MASTER 

A ADMIN 

A In ENROLL 

A In TAX 

FEMALE 

MASTER 

HIGH SCH. 

ADMIN 

SPECIAL 

In Age 

In Experience 

In Per Pupil 
Expend. 

In Enroll. 

In Tax 

% Minority 

In Avg. Income 

In Median Ed. 

COLL. NEG. 

ESTIMATE 

0.2915 

0.09 

-0.111 

0.024 

0.098 

0.017 

0.01 

0.01 

-0.237 

-0.007 

-0.103 

-0.111 

0.022 

0.015 

0.015 

-0.057 

0.015 

-0.08 

0.032 

F Value 

180.429 

T VALUE 

2.909 

34.986 

-5.854 

2.129 

7.170 

8.627 

4.583 

2.043 

-10.431 

-2.701 

-15.852 

-31.082 

2.660 

11.561 

2.009 

-4.576 

2.202 

-2.448 

3.228 

P Value 

0.0001 

P VALUE 

0.0036 

0.0001 

0.0001 

0.0333 

0.0001 

0.0001 

0.0001 

0.0410 

0.0001 

0.0069 

0.0001 

0.0001 

0.0078 

0.0001 

0.0446 

0.0001 

0.0277 

0.0144 

0.0013 
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One thing to note is that the coefficient of female in 

Michigan is positive, implying that females" salaries rise 

faster. If the salary estimates for Michigan in 4.1.3 are 

recalled, females were found to have a salary disadvantage. 

The findings here may be an indication that, even if females 

have lower salaries at some point in time, their salaries 

rise faster than males, thus eventually the salary 

differential might be eliminated. 

Among other demographic variables, age and experience 

seem to slow the growth rate of salaries as indicated by 

their negative coefficients. This is nothing other than the 

negative age-squared or experience-squared coefficient 

usually included in a wage equation. 

4.2.4 North Carolina 1984-80 
Salary Change Regression 

North Carolina sample did not contain variables about 

the individual's teaching position, i.e., (HIGH SCH.) and 

(ADMIN). Therefore, those variables and the changes 

associated with those could not be included in the model. 

However, in addition to the variables described in 

4.2.1, North Carolina sample contained the individual's 

Ph.D. degree status and the following variables were 

constructed: 

A PhD. Indicating that the individual earned the Ph.D. 

degree during the period. 
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EhiR^ Indicating that the individual already had the 

Ph.D. degree during the period. 

In Score. Teacher's NTE score as a level variable, to 

investigate its effect on the rate of salary change. 

The basic characteristics of the sample are presented 

in Table 4.23. 

The regression model and the estimstes are as follows: 

A In SALARY,98,.3o i = Po + Pi(ln AGE,) + p2(ln EXPERIENCE,) 

+ P3(MASTER,) + P,(PH.D.,) + P5(FEMALE,) 

+ P6(BLACK,) + P7(SPEC.ED.,) 

+ Pa (MATH-SCIENCE,) + p9(ln Score,) 

+ Pio(ln AVG.INC.,,) + p„(% MINORITY,,) 

+ Pi2(ln MEDIANED,,) + P,3(ln PER-PUPIL .,,) 

+ Pi4(ln ENROLL.,,) 

+ P,5(A In PER-PUPIL .,,) + p,g(A InENROLL.,,) 

+ P,7(A MASTER,) + p,3(A PH.D.,) + D,. 

The insignificant variables that were not reported are: 

Age, Female, PH.D., Spec. Ed., Math-Science, In Score, snd 

MEDIANED. 

North Carolina estimates (Table 4.24) exhibit the same 

pattern for the salary change as the previous ones in 

general. One that stands out is the coefficient of the 

(A Enrollment) variable which, contrary to expectations, is 

negative. 
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Table 4.23 Sample Profile of North Carolina 1984-80 Salary 
Change Regression (N=10030) 

VARIABLE 

FEMALE 

BLACK 

MATH. SCI. 

SPECIAL EDUC. 

EARNED MASTERS 

HAD MASTERS 

EARNED PH.D. 

HAD PH.D. 

FREQ 

8163 

1894 

683 

1025 

1276 

1325 

62 

17 

% 

81.4 

18.9 

6.8 

10.2 

12.7 

13.2 

0.6 

0.2 

MEANS 

A SALARY 

A ENROLL. 

A PER PUPIL EXPEND. 

5087.68 

-472 

626.03 

-

— 

-
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Table 4.24 North Carolina 1984-1980 Salary Change Regression 
Estimates 

N 

9980 

R2 

0.5236 

VARIABLE 

Intercept 

A MASTER 

A PH.D. 

A In ENROLL 

A In Per Pupil 
Expenditures 

MASTER 

BLACK 

In Experience 

In Per Pupil 
Expend. 

In Enroll. 

% Minority 

In Avg. Income 

ESTIMATE 

-0.476 

0.062 

0.058 

-0.027 

0.056 

-0.002 

0.002 

-0.004 

0.056 

0.004 

-0.006 

0.034 

F Value 

644.099 

T VALUE 

-18.089 

91.175 

20.243 

-8.480 

8.033 

8.627 

2.685 

-5.107 

16.929 

11.048 

-2.940 

11.727 

P Value 

0.0001 

P VALUE 

0.0001 

0.0001 

0.0001 

0.0001 

0.0001 

0.0097 

0.0073 

0.0001 

0.0001 

0.0001 

0.0033 

0.0001 
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Among the individual productivity variables, earning a 

master's or Ph.D. degree seems to cause the salary to 

increase as expected. While having a Ph.D. degree did not 

have an effect on the rate of change, having a masters 

degree was found to reduce the growth rate of salaries. 

Experience had a negative coefficient as it had in Michigan, 

implying once again that the salary curve becomes less steep 

as experience increases. 

Consistent with the estimate from the salary 

determination models in 4.1.4, NTE score did not seem to 

have an effect on salary change. 

4.2.5 Discussion 

Results from the salary change models reveal some 

information about the dynamics of the teachers" earnings. 

As explained above, data did not enable estimating a pooled 

model and since there are differences in estimates in terms 

of both significsnce snd signs, it would be difficult to 

make strong generalizations. Therefore, it might be better 

to focus the discussion on the common findings across states 

at least to get a profile of the salary change process. 

In general, it can be said that improvements in one's 

productivity, as measured in the level of formal education 

acquired, and as the coefficients of (A MASTER) or (A Ph.D.) 

imply, increases the individual's salary. Individual 

demographics presented a mixed picture. Each state's 

results differed in terms of the effects of individual 
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demographics on the rate of salary changes. However, 

increases in age or experience were observed to reduce the 

growth rate of salaries. 

As it was the case in the salary determination models, 

workplace characteristics and socioeconomic characteristics 

were found to change teachers' salaries or affect the rate 

of change. There are differences across the states, but it 

is not presumptuous to say that increases in district 

expenditures increase the salary, and teachers working in 

districts with higher incomes have their salaries rise 

faster than those working in districts with lower incomes on 

the average. 

Simply looking at the averages may be misleading in 

terms of understanding the effect of collective bargaining 

on salary changes. North Carolina, the "no-bargaining" 

state had the highest percentage and the second highest 

absolute increase with about $5100 average increase (33%). 

Next is Colorado, the "weak" bargaining state with the 

highest absolute and the second-highest percentage increase, 

about $5500 (31%). Michigan, the "strong" bargaining state, 

is the one that exhibits the lowest absolute and percentage 

increase with about $3100 (17%). 

It should, however, be noted that the opportunity to 

estimate the pooled model for the salary change model was 

unavailable due to data problems. Although the models are 

fundamentally same, they are empirically different, hence it 
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is statistically meaningless to engage in direct comparisons 

across those models. Since the inability to pool the states 

with different bargaining structures together resulted in 

the inability to perform the kind of comparative experiment 

that was performed in 4.1.6, estimates in this section 

should be taken as a probe into the sslsry dynsmics, rsther 

than an illustration of the effects of collective bargaining 

on salary dynamics. However, without assigning undue 

weight, it may still be worthwhile to note that collective-

bargaining coverage raises salaries faster for the covered 

teachers in Michigan, the "strong" bargaining state, while 

it had no effect in Colorado, the "weak" bargaining state. 



CHAPTER 5 

EMPIRICAL INVESTIGATION OF THE QUITS 

In this secondary section of our current study, 

determinants of the teacher quit behavior and the effects of 

collective bargaining on quit behavior were empirically 

investigated. It is, however, not intended to give a 

complete analysis of the quit behavior, but rather an 

illustrative probe into the issue. It should be appreciated 

that analysis of quit behavior can easily constitute a 

dissertation by itself. Moreover, as discussed earlier in 

Chapter 3 and is mentioned throughout this section, 

incomplete data prevented the conduction of a full-scale 

analysis. Therefore, this section should be viewed simply 

as an exploratory effort on this important research 

question. 

First, the determinants of teacher quit behavior were 

analyzed for each state separately, by way of modelling the 

quit probability as explained in Section 3.2. Those single-

state models would also demonstrate the effects of 

collective bargaining on teacher quits. The "exit-voice" 

view of labor unions, which was discussed in Chapter 2, 

assert that the presence of unions would reduce the quits on 

the average. One expectation from this section is to 

investigate if the presence of collective bargaining has an 

impact for teacher quits consistent with the "exit-voice" 

argument. It is also expected to demonstrate what factors 

143 
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influence a teacher's decision to quit and further, develop 

a profile of quitters. This may provide some insight for 

understanding the factors involved in teacher turnover 

behavior and may help develop policies to increase teacher 

retention rates. 

To carry out this analysis, the logistic probability 

model introduced in Section 3.2 was estimated separately for 

each state. The results that were obtained are examined to 

probe teacher turnover behavior within each state. 

Estimation of different models for different states mskes 

mesningful statistical comparisons across states impossible. 

However, even if direct comparisons would not be valid, the 

overall profile and comparing the major differences from 

this baseline can still give some idea about the 

differentials across the states in terms of quit behavior. 

Within this framework, the following models were 

estimated: Colorado 1983, Michigan 1983, and North Carolina 

1981. 

As can be seen from the above list, data constraints 

did not allow replicating the estimates for other time 

periods to check for the robustness of the model estimates 

as was done for the salary regressions in Chapter 4. This 

also prohibited the investigation of the dynamics of the 

process of the incorporation of a time element from another 

period. 

Secondly, all three states were pooled together and the 
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basic model was re-estimated with this pooled sample for the 

year 1983. 

It may be worth recalling that almost 50 percent of the 

Colorado sample was included into the data set in the year 

1982, hence 1983 has turned out to be the only year that 

yielded a meaningful sample size for Colorado. 

The purposes in this pooled estimation can be briefly 

explained as the following: 

First, it gives another opportunity to look into 

teachers' quit behavior. The results from the separate 

models can be informally compared to see if there is an 

overall pattern in quit behavior. 

Secondly, in a cautious manner similar to the one used 

in the pooled salary estimation of 4.1.6, the effects of 

different collective bargaining structures on quits can be 

examined, as well as the effect of collective bargaining 

itself. 

It should be noted that the full regression model was 

explicitly written out for each estimation. However, only 

the significant variables (p <= 0.05) of that full model 

were reported in the tables. 
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5.1 Determinants of Quit Behavior 
and the Effects of Collective 

Bargaining on Quits 

5.1.1 Definitions of the Variables 

All quantitative variables were expressed in logs, 

except a few variables that were already expressed as 

percentages in the data set, and "experience," in order not 

to lose the individuals who started working in the year in 

question (experience=0) during the logarithmic 

trans formation. 

The Dependent Variable is defined as: (QUIT) (=1) If 

the individual has quit in the year in question. 

The Independent Variables are defined in 5.1.1.1. 

5.1.1.1 Independent Variables 

Salary. Individual's salary in the last year before he 

quit. Since no salary is reported for the year the 

individual quit (t), this has been used as the closest 

proxy. 

Age. Age of the individual. 

Experience. Number of years the individual has worked 

in the school system in that state. 

Female. Dummy variable. (1 = Female) 

Black. Dummy variable. (1 = Black) 

MA. Whether the individual has masters degree in the 

year in question. (1 = Yes) 
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Mathsci. Whether the individual is teaching 

Mathematics or Science in the year in question. (1 = Yes) 

Spec. Whether the individual is a "Special Education" 

teacher. (1 = Yes) 

Hgh. Whether the individual is teaching high school in 

the year in question. (1 = Yes) 

Admin. Whether the individual is in an administrative 

position in the year in question. (1 = Yes) 

Enrll. Student enrollment in the school district for 

which the individual works. 

Expd. Per pupil expenditures of the district in the 

year in question. 

Minirty. Minority population in the district as a 

percentage of the total population. 

Inc. Average income level in the district. 

Popl. Population of the district. 

Med. Median level of education in the district. 

Colneg. Whether the district is covered under a 

collectively negotiated contract. (1 = Yes) 

It may be worthwhile to recall some aspects of the data 

constraints before reviewing the empirical results of this 

section. Some variables that are of vital importance to a 

quit study were not present in the data. Among those were 

the information about the labor-market history of the 

Individual. Note that the experience variable here refers 

to the individual's experience within the school system of 
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that particular state and does not reveal any information 

about past experience in teaching or in general elsewhere. 

Coupled with the lack of such crucial information is the 

lack of information about any previous quits, which also is 

an essential part of any quit study in general, because it 

has been demonstrated that the likelihood of quitting 

significantly increases for individuals who quit in the 

past. 

Moreover, according to the "life-cycle" approach to 

quit behavior described in Chapter 2, individual 

demographics is a very important determinant of quit 

behavior. Hence, it is not uncommon to see information 

about marital status, number of children, ages of children, 

whether the children live with parents or not, and the like, 

included in quit regressions to capture the "life-cycle" 

effects. No information was available with respect to those 

individual characteristics. 

Considering the deficit involving those two fundamental 

components of any quit study, the empirical results 

themselves may not be very robust. 

5.1.2 Colorado Quit Regression 

Out of the 758 observations in the sample, 130 (17 %) 

have quit in 1983. 

The basic characteristics of the sample are presented 

in the Tables 5.1 and 5.2. 
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Table 5.1 Colorado Quit Regression Sample Profile (N=758) 

N = 758 

VARIABLE 

COLL.NEG. 

FEMALE 

BLACK 

MASTERS 

MATH-SCI 

HIGH SCH. 

SPEC. ED. 

EXP.= 0 

EXP.= 3 

AGE < 30 

SAMPLE 

FREQ 

420 

529 

30 

109 

55 

255 

91 

520 

238 

551 

% 

55.4 

69.8 

3.9 

14.3 

7.2 

33.6 

12.0 

68.6 

31.4 

72.7 

QUITTERS 

FREQ 

75 

92 

6 

21 

13 

54 

18 

80 

50 

101 

% 

57.7 

70.8 

4.6 

16.7 

10.0 

41.5 

13.8 

61.5 

38.5 

77.7 

Table 5.2 Colorado Quit Regression Selected Means (N=758) 

VARIABLE 

AGE 

EXP. 

SALARY 

SAMPLE MEAN 

27.65 

0.94 

14344.08 

QUITTERS' MEAN 

27.81 

1.15 

14672.90 
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At first glance, it is difficult to detect a strong 

pattern of characteristics for the individuals who quit. 

Most variables have similar means and percentages for the 

total sample and for the quitters. The only notable 

difference between those two groups, the total sample and 

the sample of quitters, is for high school teachers; they 

constituted approximately 34% of the sample, but they make 

up approximately 42% of the quitters. 

The estimated model is as follows: 

QUIT 1 = Po + P,(ln AGE,) + p2(EXP.,) + P3(MASTER,) 

+ P4(ADMIN.,) + p5(FEMALE,) + P6(BLACK,) + P7(SPEC. ED.,) 

+ P8(MATH-SCI.,) + P9(HIGH-SCH.,) + Pio(ln SAL.) 

+ Pii(ln PER-PUP.EXPND.,,) + P,2(ln ENROLL.,,) 

+ Pi3(ln AVG.INC.,,) + p,4(% MINORITY,,) 

+ P,5(ln MED.ED.,,) + p,6(P0PLT.„) 

+ P,7(COLLECTIVE NEGOT.,,) + €,, 

where subscripts i and d represent the individual 

observation and the district the individual is working for, 

respectively. 

As will be seen in the following sections, the Colorado 

model performed very poorly. Several variations of the 

model were tried, but none gave any significantly better 

performance than the other. The X̂  for the log-likelihood 

statistic of the model determination was 18.7 with "p-Value" 

0.26, indicating poor fit. Among the above 17 variables. 
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only (HIGH-SCH.) turned out to be statistically significant, 

and only at 0.01 level. All others were insignificant. 

According to the estimates from this poorly-fitted 

model, being a high-school teacher is found to increase the 

probability of quitting by 57%. Collective bargaining did 

not seem to have any effect on the probability of quitting. 

5.1.3 Michigan Quit Regression 

Out of the 9760 observations in the sample, 631 (6.5 %) 

have quit in 1983. 

The basic characteristics of the sample are presented 

in Tables 5.3 and 5.4. 

The same model used in the Colorado case was estimated 

here, and the estimates are in Tables 5.5. 

This model yielded much better estimates compared to 

the Colorado model, and also demonstrated a much more 

improved fit. According to this, in Michigan a teacher was 

found more likely to quit if he is teaching high school as 

was the case in Colorado. Age and experience were found to 

be negatively related with the probability of quitting, and 

females were found more likely to quit, as expected. 

Administrators were also found to have a higher probability 

of quitting, while special education teachers were observed 

to have a lower probability to quit. 

For our main purpose, collective bargaining seemed to 

have no impact on a teacher's probability of quitting in 

Michigan, as was also the case in Colorado. 
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Table 5.3 Michigan Quit Regression Sample Profile (N=9760) 

N = 9760 

VARIABLE 

COLL.NEG. 

FEMALE 

BLACK 

MASTERS 

MATH-SCI 

HIGH SCH. 

SPEC. ED. 

ADMINSTR. 

EXP.< 3 

AGE < 30 

SAMPLE 

FREQ 

9605 

6064 

443 

4241 

916 

545 

1828 

34 

678 

2783 

% 

98.4 

62.1 

4.5 

43.5 

9.4 

5.6 

18.7 

0.3 

6.9 

28.5 

QUITTERS 

FREQ 

593 

448 

41 

225 

54 

47 

139 

6 

107 

292 

% 

95 

71.0 

6.5 

35.7 

8.6 

7.4 

22.0 

1.0 

17.0 

46.3 

Table 5.4 Michigan Quit Regression Selected Means (N=9760) 

VARIABLE 

AGE 

EXP. 

SALARY 

SAMPLE MEAN 

32.67 

6.71 

18656.83 

QUITTERS" MEAN 

31.32 

5.46 

17824.55 
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N 

9760 

VARIABLE 

In Age 

Experience 

Female 

Administration 

High School 

Special Ed. 

% Minority 

In Avg. Income 

In Median Educ. 

COLL. NEG. 

X̂  

290.948 

ESTIMATE 

-0.812 

-0.171 

0.343 

1.150 

0.386 

-0.278 

2.616 

1.479 

-5.265 

-0.035 

P Value 

0.0001 

X̂  

8.691 

36.952 

12.692 

5.684 

5.213 

6.236 

52.546 

22.755 

12.579 

0.067 

P VALUE 

0.0001 

0.0001 

0.0004 

0.0171 

0.0224 

0.0125 

0.0001 

0.0001 

0.0004 

0.7951 
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5.1.4 North Carolina Quit Regression 

Out of the 13551 observations in the sample, 1370 

(10.1%) have quit in 1981. 

The North Carolina sample did not contain information 

on a teacher's position such as (HIGH) or (ADMIN), however 

it had information on the individual's Ph.D. degree status 

(PH.D). 

In addition, the North Carolina sample had teachers" 

NTE scores, and including this information into the model 

would give the opportunity to understsnd the relstionship 

between teacher quality and the probability of quitting. 

The basic characteristics of the sample are presented 

in the following Tables 5.6 and 5.7. 

The same model used for Michigan and Colorado was 

estimated here, except (HGH) and (ADMIN), which are omitted 

and with (LSCORE) and (PH.D) included. The estimates are in 

Table 5.8. 

This model also demonstrated a sstisfsctory fit. 

However, some unexpected results were observed. 
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Table 5.6 North Carolina Quit Regression Sample Profile 
(N=13551) 

N = 13551 

VARIABLE 

FEMALE 

BLACK 

PH.D. 

MASTERS 

MATH-SCI 

SPEC. ED. 

EXP.< 3 

AGE < 30 

SAMPLE 

FREQ 

12835 

2600 

23 

2081 

1113 

1900 

7609 

13107 

% 

94.7 

19.2 

0.17 

15.4 

8.2 

14.0 

56.2 

96.7 

QUITTERS 

FREQ 

1286 

41 

2 

189 

113 

218 

990 

1324 

% 

93.7 

13.4 

0.15 

13.8 

8.2 

15.9 

72.3 

96.6 

Table 5.7 North Carolina Quit Regression Selected Means 
(N=13551) 

VARIABLE 

AGE 

EXP. 

SALARY 

SAMPLE MEAN 

27.44 

2.72 

12677.14 

QUITTERS" MEAN 

26.42 

2.08 

12546.95 
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N 

13551 

X̂  

294.607 

VARIABLE 

In Age 

Experience 

Black 

Ln Score 

Ln Avg. Income 

ESTIMATE 

-1.062 

-0.205 

-0.300 

0.708 

0.743 

P Value 

0.0001 

X̂  

21.950 

54.822 

8.696 

7.296 

4.031 

P VALUE 

0.0001 

0.0001 

0.0032 

0.0069 

0.0447 
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First of all, higher NTE scores were observed to be 

associated with a higher probability to quit. If NTE scores 

are to be taken as a proxy for teacher quality by any means, 

this implies the discouraging notion that "better" teachers 

are more likely to quit. If these individuals are indeed 

"better" teachers, this may also imply that they have a 

higher probability or at least possess some tools that 

generate this signal in the market, which in turn present 

better job alternatives for teaching. Whereas, explaining 

the observed positive relationship between NTE scores and a 

teacher's probability of quitting may indeed be effortless 

in this fashion, this outcome may itself be carrying a 

significantly heavy signal for the individuals concerned 

with the quality of education in this country. 

The positive relationship between the average income 

level in the district and quits can be explained as the 

presence of more and better alternative employment 

opportunities in localities with higher income levels. 

Age and experience are negatively related with quits as 

expected. However, contrary to traditional sign, being 

black was observed to reduce the probability of quitting. 

This may imply that blacks have a perception of lower 

likelihood of finding better alternative employment, 

particularly given their educational attainment. 

Looking back at the previous three models, it is 

difficult to say that a pattern for the probability of 
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quitting has emerged. While much of this can be attributed 

to the differential quality of the data and the resulting 

specification problems discussed in the beginning of this 

section, for a more comprehensive and perhaps a better look, 

investigation of the pooled models will follow. 

5.1.5 Pooled Model 

From the results obtained so far, collective bsrgsining 

did not seem to have an effect on teacher quits. However, 

also so far, within the state differences between 

individuals who were covered and not were being examined. 

In this section, similar to the approach taken in 

Section 4.1.6, individuals from all three states were pooled 

together and the effect of collective bargaining and 

different bargaining structures on teacher quits were 

analyzed. 

First, a logistic regression model with a bargaining 

dummy only, similar to the ones that have been estimated 

throughout this chapter was estimated. 

Then, utilizing the dummy framework from Section 

4.1.6.2, the model with the bargaining-law dummies was 

estimated in order to examine the effects of different 

bargaining structures on teacher quit behavior. 

The sample contained 26353 observations 2048 (7.8%) of 

whom quit in 1983. 

Out of those 2048 teachers who quit in 1983: 1312 

(63.3%) were from a non-bargaining state, 55 (2.7%) were 
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teachers from a "weak bargaining" state who were not 

covered, 75 (3.6%) were covered teachers from the "weak 

bargaining" state. From the "strong bargaining" state, 626 

(30.2%) covered teachers and 5 (0.2%) uncovered teachers 

have quit. 

The basic characteristics of the sample can be 

presented in the following table (Table 5.9). 

5.1.5.1 Pooled Model, Bargaining Dummy 
Only 

The model and the estimates are as follows: 

QUIT i = Po + Pi(ln AGE,) + P2(EXP.,) + P3(MASTER,) 

+ p4(FEMALE,) + P5(BLACK,) + P6(SPEC.ED.,) 

+ P7(MATH-SCI.,) + P3(ln SAL.) + P9(ln PER-PUP.EXPND.,,) 

+ Pio(ln ENROLL.,,) + Pn(ln AVG. INC.,,) 

+ p,2(% MINORITY,,) + P,3(ln MED.ED.,,) 

+ P,4(P0PLT.„) 

+ P,5(COLLECTIVE NEGOT.,,) + c,. 

The table following (Table 5.10) displays the 

regression sample profile. 
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Table 5.9 Pooled Model, Quit Regression Sample Profile 
(N=26353) 

N = 26353 

VARIABLE 

COLL.NEG. 

FEMALE 

BLACK 

MASTERS 

MATH-SCI 

SPEC. ED. 

EXP.< 3 

AGE < 30 

Sample 

FREQ 

10090 

19664 

3111 

7168 

2148 

1828 

5625 

14092 

% 

38.3 

74.6 

11.8 

27.2 

8.2 

15.0 

21.3 

53.5 

Quitters 

FREQ 

701 

1643 

183 

439 

176 

348 

776 

1419 

% 

33.8 

79.3 

8.8 

21.2 

8.5 

16.8 

37.4 

68.5 
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(Bargaining Dummy Only) 
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N 

26353 

VARIABLE 

Int. 

In Age 

Experience 

Female 

Black 

% Minority 

In Avg. Income 

COLL. NEG. 

X̂  

637.641 

ESTIMATE 

-9.201 

-0.847 

-0.174 

0.208 

-0.449 

1.204 

0.4 

0.435 

P Value 

0.0001 

X̂  

8.886 

27.481 

136.188 

12.261 

27.495 

39.969 

4.356 

16.671 

P VALUE 

0.0029 

0.0001 

0.0001 

0.0005 

0.0001 

0.0001 

0.0369 

0.0001 
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The model was observed to fit the data fairly well. As 

the theory predicts, age and experience were once again 

observed to reduce the probability of quitting. Females 

have a higher probability of quitting than males, and blacks 

have a lower probability of quitting than whites. The 

percentage of minority population in the district and the 

average income level of the district were observed to be 

factors that also increase a teacher's probability of 

quitting. 

Contrary to what the "exit-voice" approach asserts, 

collective bargaining was observed to increase the 

probability to quit by almost 44%. 

5.1.5.2 Pooled Model, With Bargaining 
Structure Dummies 

Following the framework introduced in Section 4.1.6.2, 

the collective bargaining dummy in the above model was 

replaced with the following dummy variables: 

STRONG / YES. (=1) If the teacher was covered in a 

"strong bargaining" state (Michigan). 

STRONG / NO. (=1) If the teacher was not covered, but 

was in a "strong bargaining" state (Michigan) 

WEAK / YES. (=1) If the teacher was covered, but in a 

"weak bargaining" state (Colorado). 

WEAK / NO. (=1) If the teacher was not covered and was 

in a "weak bargaining" state (Colorado). 
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The reference group was (NO BARGAINING) and contained 

all teachers in North Carolina. 

The model and the estimates are as follows: 

QUIT , = Po + p,(ln AGE,) + P2(EXP.,) + P3(MASTER,) 

+ P4(FEMALE,) + P5(BLACK,) + pg(SPEC.ED.,) 

+ P7(MATH-SCI.,) + P3(ln SAL.) 

+ p9(ln PER-PUP.EXPND.,,) + P,o(ln ENROLL.,,) 

+ Pn(ln AVG.INC.,,) + p,2(% MINORITY,,) 

+ P,3(ln MED.ED.,,) + P,,(POPLT.„) 

+ Pi5( STRONG/YES,,) + P,6( STRONG/NO,,) + p,7( WEAK/YESid) 

+ p,3( WEAK/NO,,) + €,. 

This model also exhibited satisfactory fit, and most 

estimates were very similar to the previous model in terms 

of magnitude and significance. 

The coefficients on the bargaining structure dummies 

indicate that covered teachers in Michigan and all teachers 

in Colorado, are more likely to quit than teachers in North 

Carolina. In terms of quit probability, being sn uncovered 

teacher in a "strong bargaining" state did not seem to have 

an impact. While the coefficient on this variable, 

STRONG/NO, was not statistically significant, but it was 

positively related to the probability of quits as others and 

its magnitude was also very close to those (Table 5.11). 
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Table 5.11 Pooled Model, Quit Regression Estimates 
(Bargaining Structure Dummies) 

N 

26353 

VARIABLE 

Int. 

In Age 

Experience 

Female 

Black 

% Minority 

In Avg. Income 

WEAK / NO 

WEAK / YES 

STRONG / NO 

STRONG / YES 

X̂  

643.692 

ESTIMATE 

-6.932 

-0.852 

-0.166 

0.212 

-0.453 

1.298 

0.461 

0.428 

0.49 

0.526 

0.496 

P Value 

0.0001 

X̂  

4.490 

27.722 

117.370 

12.767 

27.872 

42.078 

5.419 

5.269 

11.311 

1.205 

11.419 

P VALUE 

0.00341 

0.0001 

0.0001 

0.0004 

0.0001 

0.0001 

0.0199 

0.0217 

0.0008 

0.272 

0.0007 
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5.1.6 Discussion 

As was discussed in the beginning of the chapter, data 

problems introduced inherent handicaps into the quit 

regressions. Given the obvious impact from omitted 

variables, the results from this section should be 

interpreted with due care. 

Keeping those in mind, nevertheless, what has this 

section showed about the quit behavior of teachers? 

Age and experience are factors that reduce the 

probability of quitting. If one takes this as the idea that 

"more experienced teachers are staying in teaching," 

encouraging implications follow. 

Females have a higher probability of quitting than 

males. This is not an unusual finding also. Given the role 

of females in the society as the principal care providers, 

quits in the form of career interruptions are more likely 

for females. Also, female teachers are usually the second 

income earners in the family, and as the primary income 

earner moves, so does the female. 

Blacks have a lower probability to quit than whites. 

This may be the result of perceived or actual difficulties 

in finding better, or as secure, alternative employment 

opportunities. 

Collective bargaining increases the probability of 

quitting by about 40%. As discussed in detail in Chapter 2, 

there is a significant body of research demonstrating 
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evidence that by providing a less hostile, more pleasant 

work environment, improved grievance procedures, and the 

like, then collective bargaining reduces employee turnover, 

thus the propensity to quit. 

However, this study presents evidence which suggests 

otherwise. 

First of all, in Michigan, collective bargaining simply 

did not have any effect on quits. The same could be said 

for Colorado, however poor the fit was for that model. It 

should be noted that in those single state models the 

comparison was between peers working in the same state. 

Whenever the individuals were pooled, those models showed 

that collective bargaining increased the probability to 

quit. Now, the teachers who were covered were being 

compared with teachers who were not, no matter which stste 

they were in. 

By reducing the actual in class time, by allowing 

longer paid absences, collective bargsining msy be 

subsidizing a teacher's job search. We did not have the 

ability to investigate those issues, since our data did not 

contain any information on those. 

On the other hand, collective bargaining may be 

establishing a very strictly structured fabric of employee 

relations, knit very closely with a myriad of rules and 

procedures to be closely followed, leaving very little room 

for flexibility and hence blocking any input from 
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individual's creative powers. Such rigidly structured 

atmospheres may make schools in bargaining districts 

somewhat undesirable work environments for teachers with 

certain types of tastes and personalities. 

Moreover, it is well established that in bargaining 

districts, rewards, especially those thst sre economic, sre 

based mostly on seniority. As explained above, not many 

avenues exist for one to express his creativity or to be 

rewarded for extra effort or merit are left open. This may 

induce certain types of teachers to quit and pursue their 

careers in a different environment or pursue a different 

career altogether. 

At any rate, teachers who work in the bargaining 

districts were observed to have a higher probability to 

quit, while different bargaining structures seemed to have 

similar effects on quits in the sense that teachers from 

bargaining states were more likely to quit than those in a 

non-bargaining state. 



CHAPTER 6 

CONCLUSIONS 

This study is concerned with determining the effects of 

collective bargaining on the salaries and quit behavior of 

public school teachers. 

Teachers are the primary factor in the production of 

education, and labor costs make up the largest item in the 

total educational expenditures. Therefore, the process by 

which the teacher salaries are determined need to be 

thoroughly understood. As theory and previous research 

indicate there is a relationship between quits and 

individual's productivity; therefore, factors affecting the 

quit behavior of teachers need to be examined. This is not 

only important in terms of its relation to the immediate 

quality of education, it has other policy implications in 

terms of eliminating the teacher shortages in certain 

subject areas. 

On the other hand, collective bargaining has become a 

very important factor affecting the labor relations in 

public schools over the years. Therefore, determining the 

effects of collective bargaining on teacher salaries and 

quit decisions emerge as important research questions. 

Moreover, there are a wide variety of laws governing the 

collective bargaining in the public school system which in 

turn determine the bargaining power of the teachers. 

Therefore, understanding the effects resulting from 

168 
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different bargaining structures need to be thoroughly 

understood as well. 

As the extensive review of the related research 

revealed, several unanswered questions remain involving the 

bargaining effects on teacher salaries and quits, which the 

current study attempts to address. 

In order to do this, three states with distinctively 

different collective bargaining structures were analyzed in 

this study: Michigan, Colorado, and North Carolina. A 

large-scale micro data set with longitudinal capabilities 

was utilized. 

The specific objectives of the study can be listed as: 

1. To investigate the determinants of teacher 

salaries in terms of the quantitative and qualitative 

effects from teacher-specific and district-specific 

variables. 

2. To examine the effects of collective bargaining 

coverage on teacher salaries. 

3. To examine whether different collective bargaining 

structures make any difference in the salary determination 

process. 

4. To investigate the effects and differentials 

resulting from different levels of collective bargaining 

coverage on teacher salaries. 

5. To examine the determinants of the changes in 

teacher salaries in terms of the quantitative and 
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qualitative effects from teacher-specific and district-

specific variables. 

6. To examine the effects of collective bargaining 

coverage on the changes in teacher salaries. 

7. To investigate whether different collective 

bargaining structures make any difference in the changes in 

teacher salaries. 

8. To examine the determinants of teacher quit 

behavior, in terms of the qualitative and qusntitstive 

effects of teacher-specific and district-specific factors on 

the probability of quitting. 

9. To examine the effects of collective bargaining 

coverage on teachers' decisions to quit. 

10. To examine whether different collective bargaining 

structures make any difference in the teacher quit behavior. 

11. To investigate the effects and differentials 

resulting from different levels of collective bargaining 

coverage on the quit decisions of teachers. 

Those objectives were pursued by conducting 

multivariate statistical techniques. The framework for the 

statistical analysis consisted of two sections: Salary 

Regressions and Quit Regressions. In the first section, 

salary and salary change regressions were estimated by using 

the ordinary last squares method. In the second section, 

the quit probability of a teacher is estimated with the use 

of the logistic regression method. 
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The results of the empirical analysis can be summarized 

as follows. 

It has been observed that the financial situation and 

the socioeconomic characteristics of a district are factors 

that affect a teacher's salary in addition to the 

individual's human capital and professional characteristics. 

Collective bargaining coverage was found to create a 

salary gap between the covered and uncovered teachers in 

Michigan, and the same outcome was observed for the covered 

teachers in Colorado after a certain level of seniority is 

gained. According to the results from the pooled model, 

collective bargaining coverage was found to be associated 

with an approximately 16 percent salary difference, 

regardless of the bargaining power. 

Salary determination process did not exhibit large 

variations under different bargaining structures. Most of 

the same factors seemed to contribute in the same direction 

in determining the teacher salaries, regardless of the 

bargaining structure governing the particular state's public 

sector labor relations. In Michigan, the strong bargaining 

state, collective bargaining was observed to create a salary 

gap regardless of the experience level of the individual. 

However, in Colorado which was defined as a weak bargaining 

state, collective bargaining was found to create a salary 

gain only after a certain level of experience is reached. 

Until the individual teacher reaches that threshold level of 
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experience which is approximately 4 years, collective 

bargaining was found to create a salary disadvantage in 

Colorado. 

Being covered in a strong bargaining state was observed 

to create the highest salary gap. Even the uncovered 

teachers in the strong state were observed to have a salary 

advantage over the teachers who work in a nonbargaining 

state. 

The changes in teacher salaries were found to be 

associated with the changes in the individual's human 

capital, particularly her formal education, and the changes 

in district characteristics. In addition, certain factors 

seemed to affect the rate of change in salaries. Among 

those factors, variables reflecting the district's ability 

to pay were observed to have a positive effect on the rate 

of change of the salaries. 

In Colorado, black teachers' sslsries were found to 

increase slower, whereas in North Carolina they were 

increasing at a higher rate. Female teschers' sslsries 

were found to incresse at a higher rate than their male 

counterparts in Michigan. 

Collective bargaining coverage did not seem to have an 

effect on the salary changes in the weak bargaining state, 

Colorado. However in Michigan, the salaries of the covered 

teachers were observed to increase at a faster rate than the 

salaries of the uncovered teachers. 
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As discussed earlier, due to factors involving the data 

limitations, those results should be interpreted with care. 

The availability of data only for two separate years in 

Colorado has been the primary restriction on the empirical 

analysis. It has also seriously limited the range of the 

experience variable for Colorado. Nevertheless, at least 

the salary determination models were subjected to repeated 

estimation in two different time periods to establish the 

robustness of the estimates. Besides, the determination of 

the models were observed to be significantly improved over 

previous studies, especially considering the fact that a 

micro data set was used. 

The data does not contain any information on the fringe 

benefits package which is a very important component of the 

collective negotiation process. Following previous 

research, it can be argued that the bargaining differentials 

on teacher salaries that were obtained here might be 

underestimated because of the inability to account for the 

fringe benefits. 

Furthermore, the inability to identify some variables 

which may be significant factors in the quit behavior might 

have hampered the robustness of the estimates from the quit 

regressions. The results from those regressions were not as 

consistent as the ones from the salary regressions and the 

model performed poorly for Colorado. Neyertheless, note 
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that most of the results were consistent with the findings 

of previous research. 

Being female was observed to increase the probability 

to quit as did the percentage of minority students in the 

district. The average income level of the district was 

observed to be positively related to the probability of 

quitting. Higher experience and age were seen to be 

negatively associated with the quit propensity. Black 

teachers were observed to have a lower probability of 

quitting. 

In Colorado, high school teachers had a higher 

propensity to quit. As demonstrated in previous research, a 

teacher's academic ability was found to increase her quit 

propensity. However, this could be observed only for North 

Carolina since it was the only state which had the relevant 

information in the data set. 

Collective bargaining did not seem to have any effect 

on a teachers' decision to quit in either state that had 

bargaining. However, when all the states were combined, a 

teacher's probability of quitting was found to be higher if 

they were is covered under collective bargaining. 

Furthermore, the highest probability of quitting was found 

for the covered teachers in the strong bargaining state. 

Teachers in the weak bargaining state also had a higher 

probability of quitting relative to those in a nonbargaining 

state. The results with respect to the effects of 
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collective bargaining on teacher quits may seem to 

contradict the results from previous studies on quits in 

general as those assert that collective bargaining reduces 

labor turnover. However, it should be noted that there is 

not a single study investigating the effects of collective 

bargaining on teacher quits, therefore the current findings 

are difficult to dismiss despite the potential flaws most of 

which are related with the data. 

This study has attempted to accomplish a few goals; it 

asked a few questions which have not been asked before, 

which it attempted to answer by empirical analysis. The 

quit analyses were plagued with data problems. On the other 

hand, the salary analyses, besides asking a couple of new 

questions, did what Freeman ststed ss his snswer to the 

question of what an empirical economist should to do extend 

the boundary of knowledge of a nonexperimental social 

science: " . . . Probe empirical findings with different 

data sets and alternative specifications . . .," and 

" . . . In economics, it is the cumulation of disparate 

lines of evidence, not the elegance of the statistical 

technology for a single estimator, that is compelling." 

[Freeman, 1989]. 

Still much remains to be studied. Considering the 

vital importance of the quality of education for the welfare 

of the economy, research dollars spent in favor of a better 

understanding of the entire process of education should be 
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viewed as solid investments for the brighter future of the 

country. A topic of particular importance is investigating 

the relationship between teacher pay and teacher quality, 

and student achievement. In addition, the stock of research 

also reveal that there is much to be done in the area of 

teacher quits. The inevitable effect of collective 

bargaining on public education should be thoroughly probed, 

especially in a synergetic framework which encompasses the 

interrelationships of the above issues. 

Lack of appropriate data seems to be the major 

handicap. On the other hand, it can be argued that the 

costs of gathering and organizing more complete data sets 

will be greatly outweighed by the benefits that research 

would yield. Moreover, most of the needed data is already 

being gathered by someone, someplace. A negligible effort 

of putting it together, orgsnizing thst process, and perhaps 

throwing in a couple of additional questions would not mean 

much in terms of the marginal costs. 
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