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ABSTRACT

Educator Supply, Demand, Attrition, and

Out-of-Field Teaching in Utah

by

Danie! Joseph Robertson, Doctor of Philosophy
Utah State University, 2002

Major Professor: Ron Thorkildsen, Ph.D.
Department: Interdepartmental Doctoral Program in Education

This monograph reports the results of a comprehensive study of teacher supply and
demand conditions in Utah. This research was conducted under contract with the Utah State
Office of Education. The objectives of this research were as follows: (a) analyze year 2000
staffing patterns of Utah schools and estimate the potential effects of future retirement on current
teacher pools; (b) use enrollment projections and base-year pupil-teacher ratios to predict teacher
need for each geographic area and content area; (c) assess the supply of educators from Utah
colleges of education and identify reasons why newly prepared teachers do not teach in Utah; (d)
assess rates of early attrition among new teachers and identify reasons why new teachers leave;
(e) assess the extent of unqualified teaching in Utah schools; (f) compare results from this study
with results of nationally representative research; (g) make recommendations for future data
collection. Information for this study was obtained from the deans of Utah's colleges of
education, the Utah State Office of Education teacher licensure database (CACTUS), Utah State

Office of Education enrollment projections, Utah Governor’s Office of Planning and Budget

demographic projections, and two opinion surveys.



Results indicate that between 2001 and 2005 teacher need from enrollment growth will
be greatest in elementary teaching and special education assignments; that approximately 50% of
new teachers educated in Utah between 1995 and 1998 did not teach in Utah within 3 years, and
that most of these graduates either did not seek a teaching position or sought but did not obtain a
teaching position in Utah; that 40% of new Utah teachers leave their positions during the first five
years of employment, but that few leave because of dissatisfaction with teaching; that most
former teachers and nonteaching graduates would consider teaching in Utah in the future; and that
nearly 5% of teachers statewide have not been formally qualified for their assignments.
Comparisons with findings from nationally representative studies reveal that the reasons for
attrition among Utah educators are very similar to those of educators in other parts of the nation.
This report concludes with a set of recommendations for making ongoing assessments of Utah

teacher supply and demand conditions.

(207 pages)
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INTRODUCTION

Introduction

Americans have high expectations of our public education system. Not only do we
expect our schools to teach our children to be literate, skilled, and able to read, write, work and
appreciate, but we also expect our schools to teach broader skills and values. We want our
schools to teach our children to be productive in a modern society, to believe in something, to
respect each other, and to be safe. In short, we expect public schools to facilitate the birth of a
better society. The results of recent public opinion polls have indicated that Americans see the
state of public education as one of the most critical problems facing our nation (Gallup News
Service, 2001a, 2001b), and consequently it is no surprise that issues related to quality and
effectiveness of public schooling always receive considerable popular attention.

Few issues related to educational quality have received more attention in recent years
than the possibility that a “graying” teacher workforce, attrition among new teachers, and
increasing enrollments could result in a disastrous teacher shortage (Ingersoll, 2001). Recently,
the issue of teacher supply and demand has been the subject of magazine and newspaper articles,
editorials, and political campaign promises (Winters, 2000). The potential for a teacher shortage
has been labeled in the media as one of the more critical problems facing American public
schools (e.g., Archer, 2000; Blair, 2000; Fields & Galloway, 2000; Henry, 2000; Keller, 2000;
Lord, 2000; Sandham, 2000; “Teacher Recruitment,” 2000). Teacher advocacy groups have used
this media attention to seek support for their claims that better working conditions and higher pay
are needed (e.g., National Education Association, no date; Nelson & Schneider, 1998). At the
same time, however, some educational researchers have argued that the available evidence does
not point to an impending and ruinous teacher shortage (Ingersoll, 1997; Wayne, 2000) and have

suggested that the issues may be more subtle and complex than commonly supposed.



This is not the first time that a catastrophic teacher shortage has been projected and
debated. In the mid 1980s, policymakers and researchers concluded that a projected rise in
student enrollments and teacher retirements, coupled with decreases in the number of college of
education graduates, would create an insurmountable shortage of teachers. At the time, these
projections of mass teacher shortages were enthusiastically embraced by teacher advocacy
groups, yet they proved to be premature and inaccurate, due to inadequate data and statistical
modeling techniques of the time (Baker & Smith, 1997; Grissmer & Kirby, 1997; Ingersolli,
1997).

Although other education-related issues may have garnered more attention in Utah, the
issue of teacher shortage is present. Some local media and advocacy groups have claimed
evidence of localized teacher shortages (Estes, 2000; May, 2000; Smith, 2000; Sorensen, 2000),
while others have not (e.g., Brunson, 2000). This variation in such anecdotal reports as these
suggests that shortages, if they exist, may vary by area and degree.

Is there or will there be a shortage of teachers in Utah? Although anecdotal reports
abound, no study has been conducted of statewide supply and demand conditions by the State
Office of Education, nor anyone else, since 1994 (Utah State Office of Education, 1994).
Certainly there has been no systematically conducted research in this area for some time—the
1994 Utah report consisted almost entirely of large tables of numbers extracted from state
licensure databases, and offered no systematic interpretation or analysis of supply and demand

conditions. Therefore, the data by which one would be able to offer an informed opinion on the

subject has been largely unavailable.
Problem Statement

Given the importance of the issue, the virtual absence of current information, and the

failure of prior attempts to address the issue in a competent and systematic way, it is clear that



Utah’s educators need to assess the supply and demand problem. To be able to place a quality
teacher in every classroom, Utah’s educators need to frequently and consistently assess the most
relevant components of supply and demand. A study that assessed teacher supply, projected
teacher need, and assessed the movement of teachers out of the field would provide much needed
information and would contribute a great deal towards both assessing the current state of supply
and demand and providing a blueprint towards future data collection and analysis.

Through this study 1 sought to help solve this problem by addressing the following
research questions, organized under seven objectives. It should be noted that this study is
primarily the result of a contact with the Utah State Office of Education (USOE) and many of the
research questions were determined in consultation with USOE staff. (See Methods section for
details.)

The first objective was to analyze current Utah school enroliments and staffing patterns.
The following research questions were related to this objective:

1.1. How will Utah school enrollments change between 2000 and 2005?

1.2. What percentage of the current teacher pool will be eligible for early retirement in
each year between 2000 and 2005?

1.3. What are current staffing patterns of Utah’s schools, and how many full-time
equivalent teachers are teaching in each content area?

The second objective was to predict educator demand by geographic area and content
area. The following research questions were related to this objective:

2.1. Between 2000 and 2005, how many new teachers will be required to compensate for
the effects of enrollment growth?

2.2. How many teachers will be needed in each geographic area between 2000 and 2005,

and how many will be needed in each content area?
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The third objective was to estimate the supply of educators prepared by Utah colleges of
education. The following research questions were related to this objective:

3.1. How many new teachers were prepared by in-state colleges of education between
1995 and 2000?

3.2. Of these, how many took teaching positions in Utah?

3.3. What were the major reasons why graduates who obtained a Utah teaching license
did not seek teaching positions in Utah?

The fourth objective was to assess early attrition among new teachers. The following
research questions were related to this objective:

4.1. What percentage of new teachers leave during each of the first five years of their

careers?

4.2. What are the major reasons that new teachers leave teaching?

The fifth objective was to assess the extent of unqualified or out-of-field teaching. The
following research question was related to this objective:

5.1. How many teachers in each geographic and content area are teaching in assignments

for which they are not qualified?

The sixth objective was to compare results from this research with results of national
studies. The seventh and final objective was to develop a set of recommendations for future

assessments of teacher supply and demand in Utah.



REVIEW OF LITERATURE

Introduction to Teaching in Utah

Understanding the relationship between Utah teacher supply and demand and Utah
staffing conditions requires some background into Utah’s teacher training system. Accordingly,
this first section of the literature review describes the process of educator training and

certification in Utah. The review of literature pertinent to this study then follows.
Licensure and Endorsement Area

A teaching license is an official statement from the State of Utah that an individual has
met formal requirements for teaching in a particular field or content area. At the time of this
research, Utah operated on an “approved program” licensure system, whereby applicants
graduating from any of the eight approved teacher preparation programs in Utah colleges and
universities were issued teaching licenses upon request. Mere completion of the teacher
preparation curriculum (as opposed to state-administered supplemental evaluations of subject-
matter content or pedagogical skills) was considered adequate evidence of competence.
Possession of a valid license is a formal (but not always necessary) requirement for teaching in a
public school.

Utah issues four levels of licenses. A temporary or provisional license may be issued to
prospective educators enrolled in approved educator preparation programs. A Level 1 or initial
license is issued to a potential teacher upon completion of an approved teacher preparation
program, is valid for 3 years, and may be renewed once. A Level 2 or career license is issued
subsequent to the completion of 3 years of teaching (over a maximum 6-year period) and upon

the recommendation of the district superintendent. A Level 2 license must be renewed every 5



6
years. A Level 3 license may be issued to an educator holding a Level 2 license upon completion
of additional educational or certification requirements.

As of the 2000-2001 school year, USOE issued 26 kinds of teaching licenses within the
categories of elementary education, secondary education, special education, school counselor,
applied technology, library media, administration, and support services. To specify adequate
preparation in a particular content area, particularly at the secondary level, endorsements may be
added to existing licenses. For example, a “Math Level 4” endorsement may be added to a
secondary education license, and this would permit the endorsee to teach high-level mathematics
at the secondary level. It is common for a teacher who has met the requirements in multiple areas
to hold multiple licenses or endorsements. In fact, very few teachers hold only a single
endorsement. As of the 2000-2001 school year, the Licensure Division of USOE issued 243

endorsements within the eight major licensure areas.

Teaching Assignment Area

Teaching assignment refers to the content or subject area in which a teacher is assigned to
teach. As of the 2000-2001 school year, USOE recognized 525 individual assignments within 24
major and 68 minor categories. Teachers typically have multiple assignments (i.e., teach multiple
subjects) throughout the school day.

Officially, teachers can only be given a teaching assignment for which they are qualified.
In this context, qualified is a purely technical term that merely indicates whether a teacher in a
particular assignment possesses any combination of licenses and endorsements approved by the
state for that assignment. As a technical term, it should not be confused with the colloquial usage
of the word, which suggests acquisition of a broad range of skills and knowledge related to

effective teaching in a particular content area. It is just as possible for a teacher to be qualified in



the eyes of the state, yet not actually possess the expected skills and knowledge, as it is for a
perfectly capable teacher to lack formal authorization to teach in a particular area.

Under some circumstances, such as the absence of qualified teachers or for
accommodating preservice student teaching experiences, a teacher may be assigned to teach in an
area for which he or she is not qualified. In such a circumstance, district administrators may
document the need for the waiver with the state and request a letter of authorization (which may
also be called an emergency certificate). A letter of authorization authorizes an individual to
teach in an area in which he or she is not qualified for one year, whereupon a new waiver must be
requested. District administrators may, however, assign an unqualified teacher to a particular
assignment without a letter of authorization, but the district can be fined by the state for doing so
(J. Brittain, personal communication, October 15, 2000).

In other special cases, USOE personnel may formally authorize individuals who have not
completed a certification program to teach in a particular assignment. The “Alternative
Preparation for Teaching Program” allows individuals with a related college degree and some
teaching experience in the field to be issued a Level 1 license while completing additional course-
work leading to licensure (USOE, 2000).

Finally, there is one other way in which an unqualified teacher may teach in a given area.
Individuals who are skilled in special fields (normally in Applied Technology areas) but who lack
educator preparation training may be given eminence certificates that allow them to teach up to

two periods per day in their area of skill (Riley, 1999).
Teacher Preparatior: in Utah

The road to licensure typically involves the completion of a certain body of courses at an
approved educator preparation program. State approval of an educator preparation program

certifies that the body of experiences provided to preservice educators by that program meets



certain requirements in such areas as procedures for screening of potential students, breadth and
quality of coursework, provision for field experiences, and evaluation of learned competencies.
In Utah, eight institutions of higher education have educator preparation programs that have been
approved by USOE.

As stated previously, Utah currently operates on an approved program licensure system.
Upon successful completion of an educator preparation program at an institution, the institution
makes a recommendation to USOE that the prospective educator be licensed to teach, whereupon
a Level 1 license is issued to the prospective educator by the state. Currently, Utah is one of only
eight states that do not administer a statewide certification exam prior to licensure—a license is
issued solely at the recommendation of the institution—although Utah’s educational
administrators plan to implement statewide competency exams within the next three years (Utah

State Office of Education, 2000).

Review of Research on Educator Supply and Demand

The objective for this overview of the literature was to place the study in a context of
supply and demand issues at both the local and national level. The purpose of this review was to
assemble information that would both help guide the development of the study and help in
interpreting results. The results of this review should also support the formation of
recommendations for the Utah State Office of Education in their attempt to design an ongoing
method for assessing teacher supply and demand conditions on an ongoing basis. Further, this
study, in the context of a thorough literature review, should also provide valuable information to

other researchers conducting similar studies.



Literature Review Procedure

In conducting this review of literature, | attempted to synthesize and integrate the

research in each relevant topical area. This section describes the methods 1 used to collect and

summarize research reports.

Scope of Review

I searched for reports in the following five areas: (a) supply and demand studies from
other states, (b) projections of teacher need, (c) analyses of teacher attrition and turnover, (d)
analyses of the extent and nature of out-of-field teaching, and (e) analyses of the nature of the
supply of new teachers. For each area, I limited my review to high-quality reports of studies
involving analysis of primary or secondary data. Opinion pieces, newspaper articles, advocacy
pieces that did not report the results of primary research, and reports where the quality of the

research was poor were excluded from this review.

Locating Reports

I used a standard process to locate reports in each of the five topical areas. First, I used
computerized databases (ERIC, U.S. Department of Education publications, Psychological
Abstracts, and Educational Abstracts) to search for existing research reviews in each area. Next,
I used the same computerized databases to search for research reports in each area. Because of
the scarcity of articles, I used a variety of search terms (e.g., teacher shortage, educator shortage,
teacher supply and demand, teacher attrition, teacher turnover). Finally, upon locating reports, |

searched their bibliographies or literature reviews for additional reports.

Coding Reports

For each of the five topical areas, I developed a list of the information needed from each

study, which generally included the following: (a) bibliographical information, (b) data source
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and method of data collection, (c) level of study (local or national), (d) type of teacher population
being studied, (e) method of analysis used by researchers, (f) research questions addressed in

report, and (g) conclusions drawn by authors. I created a small electronic database to record this

information for each included report.
Literature Review Findings

Teacher supply and demand is a relatively new area of investigation to educational
researchers. The predicted teacher shortages of the 1980s prompted the National Center for
Educational Statistics to inaugurate widespread data collection efforts. However, the results of
these efforts have only recently become available to researchers (Ingersoll, 1997; Wayne, 2000),
and thus the amount of high-quality research on teacher supply and demand issues is relatively
thin when compared to other areas of interest to educational policymakers. In no case was I able
to locate existing research syntheses of even moderate quality or relevance on any of the five
areas targeted, and 1 was able to locate only a handful of reports in each of the areas. In the

sections that follow, I describe the results of my review in each of the five areas.

Supply and Demand Studies from Other States

The value of assessing supply and demand on a regular basis seems self-evident. Boe,
Bobbit, and Cook {1997) noted that the failure to prepare for teacher demand can resuit in
unexpected costs and time burdens due to teacher recruitment and disruptions of instruction
resulting from induction of new and inexperienced teachers. Findings from recent studies in
which investigators used regional and national school data have also demonstrated moderate
relationships between student achievement and teacher quality (Ballou & Podgursky, 1999;
Darling-Hammond, 2000a, 2000b), suggesting that a failure to maintain a qualified supply of

teachers can also compromise student learning.
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Evaluation of teacher supply and demand can be done in any number of ways, but at a
minimum such a study should include estimates of the number of teachers needed, along with the
capacity of primary supply sources to meet demand (Fetler, 1997). Examples of recent state level
supply and demand studies using these criteria include assessments from California (Fetler),
Oklahoma (Oklahoma State Regents for Higher Education, 1998), and Wisconsin (Wisconsin
Department of Public Instruction, 1998, 1999, 2000). Authors of each of these studies estimated
the effects of enrollment growth and teacher attrition on teacher demand, estimated the ability of
supply sources to meet demand, and attempted to analyze basic factors affecting supply and
demand in their respective states.

State supply and demand studies are tailored to meet the unique informational needs of
local educational organizations, and findings are not intended to be generalized or useful in other
contexts. For this reason, with the possible exception of the methodologies employed, the content
of these state studies is of little interest in the context of supply and demand in Utah. The
generalizable empirical research findings on supply and demand that would be most useful in
planning a supply and demand study largely come from studies in which investigators addressed
singular components of supply and demand. The major areas of research in the supply and
demand context are projections of teacher need, assessments of teacher supply, and assessments

of teacher attrition. These areas are discussed in the remainder of this section.

Projections of Teacher Need

As part of this review, 1 was unable to locate any published reports that included
projections of teacher need for Utah. For this reason, this section will deal with teacher need
projections made at the national level. Prior to the mid-1990s, the data and tools for projecting
project teacher need were not available on a national level. However, soon after the initial

teacher shortage scares of the 1980s, the U.S. Department of Education began a series of data
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collection projects with the intent to provide researchers with data for making more accurate
assessments of supply and demand (Ingersoll, 1997). Because these data have become available
only recently, few researchers have attempted to use them for predicting teacher demand. The
studies reviewed in the next paragraphs are the most sophisticated and comprehensive attempts to
project teacher need to date. Because the investigators of these studies projected national or
regional teacher need, rather than need for Utah or even for a single state, it is the methodology
described that is of most interest in the context of this review.

Econometric modeling. Gerard and Hussar (1998) were among the first to use nationally
representative data to project teacher demand. They used an econometric model to project the
number of teachers who would be hired (which, they suggest, is not necessarily the same as the
number of teachers needed) in 2008. Using data from the U.S. Department of Education and
Census Bureau surveys, Gerard and Hussar modeled elementary and secondary teacher hires as a
function of student enrollment, disposable income per capita, and education revenue receipts from
state sources per capita, under the assumption that pupil-teacher ratios would remain constant
over time. This model predicts increases in teacher hires when enrollment increases, disposable
income increases, or education revenue receipts increase. The benefit of this model is its ability
to take varying economic conditions into account, which is useful because of the self-evident
relationship between economic conditions and the ability of school administrators to hire new
teachers. Its disadvantage is the complexity of both the data required and the computational
procedures involved.

Enrollment projections and pupil-teacher ratios. Hussar (1999) also projected teacher
need using a common-sense approach: divide the number of projected students in a given year by
a selected pupil-teacher ratio (Fetler, 1997, used a similar model for projecting teacher need in
California). This method provides an estimate of the number of total teachers needed to achieve a

given staffing level. Hussar used enrollment projections developed by the U.S. Census Bureau
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and empirically derived pupil-teacher ratios obtained during previous U.S. Department of
Education studies. This method by itself does not take economic conditions into account. In
addition, it does not take into account the movement of teachers out of the teaching pool.
Consequently, it does not identify the number of new teachers that must be hired each year to
compensate for attrition.

Projections using estimated continuation rates. To alleviate this problem, Hussar (1999)
also developed a non-econometric method for modifying existing teacher need projections in
order to calculate the number of new teachers needed each year. The “Newly Hired Teacher
Model” used estimates of the number of teachers who continue teaching from year to year, then
applies these continuation rates to teacher-need projections. Estimates of continuation rates were
empirically derived from Department of Education survey data. This model is advantageous in
that it allows the researcher to distinguish between teacher need due to enrollment and teacher
need due to attrition. However, computing continuation rates requires data that may not be

available at the local level.

Analyses of Teacher Attrition and Turnover

One challenge in reviewing the research literature on teacher attrition is the
methodological variation among studies. Studies on teacher attrition can be classified into at least
three types: studies of yearly turnover, studies of long-term employment trends, and studies of
reasons for teacher attrition or turnover.

Studies of teacher turnover. Many investigators have examined yearly changes in the
employment status of teachers. The subject of such studies is “turnover.” Investigators of these
studies typically estimate continuation and attrition rates, which are useful for year-to-year

assessments of supply and demand conditions.
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Using nationally representative NCES data from 1994 and 1995, Whitener, Gruber,
Lynch, Tingos, & Fondelier (1997) counted the number of teachers continuing teaching from the
previous year in the same district (“stayers”) or a different district (“movers”) and the number
who left teaching in the last year (“leavers”). They found that the overall annual attrition rate
(i.e., rate of leavers) during this period was 6.6% (indicating an overall continuation rate of
93.4%). Unsurprisingly, they also found attrition rates to be highest among teachers with less
than 5 years experience (between 6% and 9%) or more than 25 years experience (about 11%) and
found attrition rates to be proportionally higher among women than men.

Findings from another study using nationally representative data from 1990 and 1991
revealed that teacher turnover occurred at a greater rate in smaller schools than in larger schools.
The authors reported that higher rates of teacher turnover were more common in rural or urban
schools than in suburban schools and that turnover was also more likely to occur in schools

serving low-income populations (Ingersoll & Rossi, 1995).

As for Utah, little recent information on teacher turnover is available. In 1994, the USOE
reported overall 1992 and 1993 turnover rates of 11.54% and 12.02%, respectively (Utah State
Office of Education, 1994). More recent or detailed Utah data are not available.

Studies using longitudinal teacher career history data. A second kind of attrition study is
longitudinal. In longitudinal studies, one or more cohorts of teachers are followed over the course
of at least several years of their careers, usually starting with their first teaching assignment.
Then, researchers estimate the percentage of teachers leaving at various intervals, producing
experience-based attrition rates and average career lengths.

Longitudinal studies of attrition require the use of sophisticated statistical techniques
because of a common characteristic of longitudinal data called censoring (Allison, 1984).
Censoring is a kind of incomplete data that occurs when, for example, the observation period

ends before some of the teachers leave. In such a case, the data set may include beginning
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employment dates for all teachers but termination dates for only those teachers who terminated
before the study ended.

Censored data precludes the use of standard linear regression methods. Instead,
statisticians have developed a class of methods called survival analysis, which is able to
compensate for and in fact maximize the information obtained from censored data. For this
reason, longitudinal studies are frequently called survival studies.

In contrast to turnover studies in which investigators identify rates of employment
transition among all teachers in a given year, investigators using longitudinal methods attempt to
identify attrition rates among teachers at specify career mileposts. A common statistic in survival
studies is the survival rate, or the estimated proportion of teachers still teaching after a given
amount of time. The inverse of the survival rate at a given tirne gives the proportion of teachers

leaving by that time (i.e., the attrition rate).

Another statistic of interest in survival studies is the hazard rate. The hazard rate can be
generally defined as the probability that a randomly selected teacher will terminate at a given
time or during a given time interval (Allison, 1984). Hazard rates can be computed for any time
or time interval. Comparing hazard rates across the career time frame allows the investigator to
identify periods at which a randomly selected teacher is at greatest risk of termination.

There are three main classes of survival methods (Allison, 1984). Life tables, a method
that has been used by demographers for many years, involve the use of actuarial techniques to
estimate survival and hazard rates (Gehan, 1975). Discrete-time methods, which are appropriate
when the time variable is discrete, involve the use of modified forms of log-linear models that
allow regression-type analysis of the hazard rate at different times. Finally, continuous-time
methods are special regression-type models are used when the time variable is continuous. Some
continuous time methods also permit predictors variables that vary by time, called time-varying

covariates.
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Table 1 displays results of studies in which investigators used longitudinal data and
survival analysis methods to study early teacher attrition. These results suggest that women are at
higher risk than men for early attrition, that the risk of leaving is highest during the first few years
of teaching, and that as teachers gain experience they are less likely to leave.

Studies of teacher opinion. A third kind of study, which is frequently used in conjunction
with studies of teacher attrition rates, involve the use of opinion surveys of teachers to identify
reasons why teachers leave. Using results from a nationally representative survey of teachers,
Whitener et al. (1997) found that the most common single reason for attrition among teachers at
all ages is retirement. However, among teachers with fewer than five years of experience and
who were younger, homemaking or child rearing and personal moves, rather than dissatisfaction
with teaching, were the most common reasons for leaving teaching.

Baker and Smith (1997) and Wayne (2000) reported similar results using nationally
representative data. Authors of both studies concluded that dissatisfaction is not a common
reason for attrition among new teachers. Instead, most new teachers leave because of family
responsibilities or personal moves. Although dissatisfaction does not appear to be a common
reason for attrition, authors of another report in which national data were used found that among
teachers who left because of dissatisfaction with teaching, the most common reasons for
dissatisfaction were concerns over student discipline problems, poor student motivation, and a
perceived lack of adequate recognition or support from administration (Henke et al., 1997).

The results of these studies suggest that the most common reasons for attrition among
new teachers are associated with person factors, not dissatisfaction with teaching. The Utah State
Office of Education has not historically analyzed either rates of teacher attrition or reasons for

teacher attrition, so no comparable data were available for Utah at the beginning of this study.
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Studies of Teacher Attrition
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Report

Data source

Conclusions

Adams (1996)

Heyns (1988)

Miller,
Brownell, &

Smith (1999)

Stinebrickner

(1998)

Willett &

Singer (1991a)

2,327 teachers

tracked for 6.5 years

NLS-72, cohort
tracked for 14 years
1,576 special
education teachers
tracked for two
years

NLS-72, cohort

tracked for 14 years

3,941 special
education teachers

tracked for 12 years

Attrition was least common among males, older
teachers, minority teachers, teachers with graduate
degrees, and teachers with aiternative certifications.
Attrition was most common among teachers with
better qualifications or preparation

The risk of leaving was highest among teachers with
inadequate certification, teachers who had higher
perceptions of stress, and teachers who had higher
perceptions of poor school climate

Attrition was least common among females, married
teachers, teachers with children, and teachers who
were paid less than average

Attrition was most common among female teachers,
younger teachers, and male or female teachers during
the first 5 years of teaching. The risk of leaving
declined sharply after the first few years of teaching.
The median career lifetime for this sample was 6 years

for women and more than 12 years for men

Note. NLS-72 = U.S Department of Education National Longitudinal Study of the High School

Class of 1972.
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Analyses of the Extent and Nature of
Out-of-Field Teaching

Teachers are sometimes placed in assignments for which they are not qualified. Because
the only rational reason to put an unqualified teacher in a particular assignment is because a
qualified teacher was not available, out-of-field teaching has been used as an indicator of
difficulty in recruiting qualified teachers (Ingersoll, 1997).

Because there is little consensus on what constitutes teacher quality (e.g., Ballou &
Podgursky, 1999; Darling-Hammond, 2000a), it can be difficult to define out-of-field teaching.
Ingersoll and Gruber (1996) listed several possible operational definitions of unqualified teachers:
(a) whether the teacher is certified by an educational agency to teach in a given assignment; (b)
whether the teacher has a college degree in the subject they are teaching; (c) whether the teacher
has a college degree in any subject; and (d) whether the teacher has at least a minor in the subject
they are teaching. Clearly, researchers studying the same set of teachers but using different
definitions could easily find different and even incompatible results.

There has been a small amount of research done on rates and effects of unqualified
teaching, but most studies have not been of very good quality or contain findings that are relevant
only to localized geographic areas. For this review, the only recent study of high quality that I
was able to locate was by Ingersoll and Gruber (1996). The authors of this frequently cited report
used national data from the 1990-91 Schools and Staffing Survey that had only just become
available. Ingersoll and Gruber defined out of field teaching rates as the percentage of students
who were taught by someone without at least an academic minor in the subject being taught.
They found that unqualfied teaching was relatively common in United States public schools. For
example, one fifth of English classes, one quarter of mathematics classes, and over half of
physical science classes were taught by teachers whose formal training did not prepare them to

teach those subjects. They also found that out-of-field teaching was more common in schools
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serving low-income or minority populations, and that student achievement tended to be lower in
schools with higher out-of-field teaching. In a later article, Ingersoll (1997) argued that this rate
of unqualified teaching was in fact not an indicator of a looming teacher shortage or of the
inability of colleges to prepare sufficient numbers of graduates, but rather of the low perceived
standing of the educational profession.

Authors of two recent reports have produced rates of out-of-field teaching in Utah.
Investigators in both cases defined out-of-field teaching as the numbers of emergency
authorizations of unqualified teachers. In 1994, 5.3% of Utah teachers overall were reported to
have been employed on letters of authorization (Utah State Office of Education, 1994) while in
1998, the percentage was reported to be only 1% (Riley, 1999). No data were available on out-
of-field teaching rates in specific geographic or content areas. Authors of neither report detailed
the procedure used by investigators to estimate these rates, so it is impossible to tell whether the
differences between the reported percentages are due to either an actual reduction in unqualified
teaching rates or merely to inconsistencies in data collection. Further, because unqualified
teachers may teach in Utah without emergency authorizations, and because it is possible for
teachers without formal licensure to actually have substantially adequate preparation to teach in a
given area, the percentage of teachers on emergency authorizations is not always a meaningful
measure of out-of-field teaching.

Analyses of the Nature of the Supply
of New Teachers

The supply of teachers into the current Utah teaching pool has three logically possible
sources: new graduates from Utah schools, experienced Utah teachers returning to teaching, and
teachers moving to Utah from other states. In 1995 the Utah State Office of Education stopped
requesting graduation and placement information from Utah’s teacher preparation institutions.

As a consequence of this unfortunate decision, there have been no reliable reports on the number
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of new teachers prepared in Utah between 1995 and 2000. The most recent information on
primary sources of Utah teachers comes from the 1994 USOE report, which indicated that 55% of
new teachers entering Utah schools in 1992-93 had graduated from Utah colleges of education,
and the rest were from other sources. Unfortunately, the report failed to distinguish between new
graduates and experienced teachers, although it did note that only 39% of the 1993 graduates
from Utah colleges accepted employment in Utah schools.

The effect of newly prepared teachers on the current teacher pool is presumably easiest to
identify. However, once teachers enter the pool, they may exit and reenter several times over the
courses of their careers. Therefore, the effects of the reserve teacher pool on supply are more
difficult to determine and predict. The reserve teaching pool is that set of teachers with active
licenses who do not currently hold a teaching assignment in Utah. Clearly, not everyone who
quits teaching can be considered equally a part of the reserve pool. For example, those who quit
teaching in Utah to take a position in another state, or who are terminated due to criminal
behavior, are far less likely to return to teaching in Utah than those who quit teaching due to
childbearing or to further their education. Without more information, it is simply impossible to
estimate the proportion of former teachers in the reserve pool who may be eligible or willing to
return to teaching.

Because the reserve teaching pool appears to be a cost-effective source of experienced
teachers, one would think that the characteristics of the reserve pool would be of key interest to
state and local educational administrators. However, most teacher recruitment is aimed at new
graduates of teacher preparation programs, not at experienced teachers who might consider
returning to the field. In fact, USOE administrators know little about the characteristics of the
reserve teaching pool in Utah (G. Carlston, personal communication, October 1, 2000). The
director of the State Teacher Licensing office recently placed the size of the reserve pool at

24,000 teachers (Brunson, 2000). However, because USOE staff have not tracked either the
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number of quitting teachers who would be eligible to teach again or the number of former
teachers who reenter teaching, nor have they recently made an effort to assess the attitudes of

former teachers towards returning, this statement appears to be without evidential support.
Summary of Literature Review

At least three implications emerge from the results of this review. The first implication is
that more research needs to be done. Systematic assessments of issues related to teacher supply
and demand are rare, and the body of research in each of the areas examined is in a formative
stage.

The second implication is that research findings in at least two areas do not support
common perceptions of the teacher shortage problem. The first area in which this is true is
research on reasons why teachers leave the profession. The research findings in this area do not
support the picture of teacher dissatisfaction alluded to in popular media reports. To the contrary,
it appears that most teachers do not leave because they are discouraged by poor teaching
conditions. In fact, across teachers of all age and experience levels, the most common reason for
leaving is retirement. The picture of mass migrations of frustrated teachers out of the workforce
cannot easily be reconciled with the fact that such a high number of teachers remain in the
teaching workforce until retirement age. Instead, it suggests that many teachers are dedicated to
their profession and find it sufficiently satisfying that they do not leave until retirement. Further,
while it is true that many new teachers leave early in their careers, most leave for personal
reasons, such as moves or childrearing, and not because of discouragement, and many return to
teaching at a later time. Consequently, while teacher attrition is a real problem, the

characterization of teachers as uncommitted or “burned-out” seems inaccurate and unfair in light

of the best available evidence.
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The second area in which research findings do not support popular belief is in regard to
the fear of an impending teacher shortage. Findings from none of the reports reviewed suggested
the possibility of a dramatic shortage of teachers in the near future. Instead, most authors
concluded that school administrators are generally able to meet their staffing needs in one way or
another. What is of concern, however, are the ways in which administrators are meeting their
staffing needs. Findings from many studies showed high rates of out-of-field teaching,
suggesting that the ways in which some school administrators are apparently meeting their
staffing needs—namely, by placing unqualified teachers in high-demand assignments—could
compromise students’ educational experiences. Consequently, the true nature of the supply and
demand problem appears to be more complex than commonly thought.

The third implication of this review relates to the best methodologies for studying supply
and demand questions. The body of research in most of these areas is formative, and many
researchers were using new techniques and were able to comment on how well those techniques

worked. This information was invaluable for planning several components of this study.
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METHODS

Purpose and Objectives

Because there has been no recent research on teacher supply and demand in Utah, this
study was exploratory to a large extent. The lack of research had implications on the
methodology, which was largely influenced by the review of literature, but also by the objectives
of this study and the availability of extant data sources. Accordingly, this project had three
overall goals: first, to fulfill the requirements of a contract with the Utah State Office of
Education to assess educator supply and demand; second, to collect and analyze additional
information needed to present a comprehensive picture of educator supply and demand in Utah;
and third, to identify effective data collection and analysis procedures to inform and assist future

research in this area.

The factors that initiated this project included my personal interest in teacher education
policy, the absence of useful information about teacher supply and demand in Utah, and a
contract awarded to Dr. Ron Thorkildsen and me by the Utah State Office of Education (USOE).
I was the author of the contract proposal. The contract was originally awarded to a private
company who ultimately decided they could not do the required work. The USOE administrators
subsequently asked if Dr. Thorkildsen and I were still interested. The change in awardees,
compounded with other factors, caused a delay of several months, and consequently we had to
work within a constrained timeline. For this reason, with the approval of my committee, a few of
the tasks described below, involving assembling only publicly available data provided by either
USOE or Utah colleges of education, were started prior to the submission of the dissertation
proposal. All data collection involving human subjects was done with the approval of the Utah

State University Institutional Review Board.
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The objectives for this dissertation study came largely but not entirely out of the
objectives of the USOE study. The USOE staff were mainly interested in factors related to
whether educator supply would meet demand. Addressing this issue required looking at a variety
of related factors, including school-age enrollment trends, placement of qualified teachers from
teacher preparation programs, retention and attrition of new teachers, retirement of current
teachers, and the extent of out-of-field teaching.

The report submitted to the State Office of Education was organized by the objectives as
ordered in the original Request for Proposal (RFP). Those objectives are presented in Appendix
G. Because the research reported in this dissertation report went beyond the objectives of the
USOE study, 1 have used a different order and grouping for this report. Descriptions of
methodology and results will be organized by the following objectives and research questions:

The first objective was to analyze current Utah school enrollments and staffing patterns.
The following research questions were related to this objective:

1.1. How will Utah school enrollments change over the next 5 years?

1.2. What percentage of the current teacher pool will be eligible for early retirement in
each of the next 5 years?

1.3. What are current staffing patterns of Utah’s schools, and how many full-time
equivalent teachers are teaching in each content area?

The second objective was to predict educator demand by geographic area and content
area. The following research questions were related to this objective:

2.1. Between 2000 and 2005, how many new teachers will be required to compensate for
the effects of enroliment growth?

2.2. How many teachers will be needed in each geographic area? How many will be

needed in each content area?



25

The third objective was to estimate the supply of educators prepared by Utah colleges of
education. The following research questions were related to this objective:

3.1. How many new teachers were prepared by in-state colleges of education between
1995 and 2000?

3.2. Of these, how many took teaching positions in Utah?

3.3. What were the major reasons why graduates who obtained a Utah teaching license
did not seek teaching positions in Utah?

The fourth objective was to assess early attrition among new teachers. The following
research questions were related to this objective:

4.1. What percentage of new teachers leave during each of the first 5 years of their
careers?

4.2. What are the major reasons that new teachers leave teaching?

The fifth objective was to assess the extent of unqualified or out-of-field teaching. The
following research question was related to this objective:

5.1. How many teachers in each geographic and content area are teaching in assignments
for which they are not qualified?

Objective 6 involved comparison of results from this research with results of national
studies. Specifically, I intended to compare results from my survey of former teachers with
results from the 1993-94 Teacher Follow-Up Study (Whitener et al., 1997) and to compare results
from my survey of nonteaching teacher preparation program graduates with results from the
1993-94 Baccalaureate and Beyond Follow-up Study (Henke et al., 1997). These comparisons
involved no additional data collection beyond information obtained from my surveys and from
my review of literature, and so they are not discussed further in this section. Results relating to

this objective are presented in the Results section.
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Objective 7 dealt with recommendations for future data collection and analysis. This

objective also involved no data collection and will be treated in the Discussion section.
Procedures

In producing this assessment of teacher supply, demand, attrition, and out-of-field
teaching, I collected data from several different sources: some data were publicly available, some
data were archival and required extraction, and some data were collected from primary sources.
For most of the research questions, the information requested by USOE staff suggested a general
approach to data collection or analysis, and from this I developed procedures based on results of

the literature review and on generally accepted research procedures.

Objective 1: Analyze Current Enrollments and

Staffing Patterns of Utah Schools

Current and Projected K-12 Enrollments

Source of data. Current enrollments and projected enrollments 2001-2005 for each
district at each grade level are prepared annually by the Finance and Statistics division of the
USOE, and were obtained from Patty Johansen, an economist at the USOE. The Demographic
and Economic Analysis Division of the Governor’s Office for Planning and Budget (GOPB)
produces 10-year population estimates of school-age children (e.g., between the ages of 5 and 17)
for each county. Therefore, overall K-12 enrollment projections can be made by geographic area,
but projections broken out by grade level cannot be made using these data. The GOPB
projections are publicly available, and projections for 2010 were already tabulated for each
district by the Finance and Statistics division of USOE.

Projections using 2010 demographic projections should be interpreted with some caution.

The GOPB projections are not directly comparable with USOE enrollment projections for two
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reasons. First, GOPB projections include all school age children living within county boundaries,
not only those attending public schools. The USOE does not have accuréte estimates of the
number of children living within county boundaries but who are not attending public schools (P.
Bowles-Johansen, personal communication, November 15, 2000). Second, the GOPB projections
are derived from a different model and use a different data source.

Procedure. The purpose of collecting enroilment data was to establish base year
conditions for use in projections. Projections are made in reference to the base year, and base
year data are used to create those projections. The USOE staff requested that projections and
assessments be made for geographic areas consisting of two or more districts; they also requested
that we determine reasonable geographic areas for this study.

The areas used in this study were constructed in an attempt to group districts into
relatively homogenous clusters based on factors such as location, enrollment, and geographic
locale. To determine groupings, I first tried to use cluster analysis procedure in SPSS, using as
independent variables enrollment and economic data for each district obtained from the U.S.
Department of Education’s Common Core of Data. Cluster analysis is a name for a body of
statistical techniques that attempt to assemble observations into groups based on quantitative
characteristics (Hair & Black, 2000). However, the cluster analysis procedure consistently
produced one cluster containing Granite School District and another cluster containing the other
39 districts, which was not a particularly useful grouping arrangement. Instead, I assembled
clusters based first on geographic area and second on Census Bureau urbanicity labels taken from
the Common Core of Data (e.g., urban, rural, etc.). However, because of the similarities between
some districts, the assignment of a particular district to one cluster or another was sometimes
arbitrary. The geographic area clusters were comprised as follows: (a) Central Wasatch Front,
comprised of Granite, Jordan, Murray, and Salt Lake Districts; (b) Northern Wasatch Front,

comprised of Davis, Ogden, and Weber Districts; (¢) Southern Wasatch Front, comprised of
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Alpine, Nebo, and Provo Districts; (d) Northwest Utah, comprised of Box Elder, Cache, Logan,
and Tooele Districts; (e) Southwest Utah, comprised of Beaver, Garfield, Iron, Kane, Millard, and
Washington Districts; (f) Northeast Utah, comprised of Daggett, Duchesne, Morgan, North
Summit, Park City, Rich, South Summit, Uintah, and Wasatch Districts; (g) Southeast Utah,
comprised of Carbon, Emery, Grand, and San Juan Districts; and (h) Central Utah, comprised of
Juab, North Sanpete, Piute, Sevier, South Sanpete, Tintic, and Wayne Districts.

For 2000-2005 data, I aggregated actual and projected enrollment counts for each grade
level and district by elementary (Grades K through 6) and secondary (Grades 7 through 12)
levels, and again by geographic areas of the state. Aggregation by educational levels was done
primarily for convenience, because the target teacher-need projections were going to be made at
licensure levels corresponding with these educational levels. Further, the USOE economist who
produced the enrollment projections agreed that, based on the nature of the source data,
meaningful results were more likely to be obtained when the enrollment projections were
aggregated in this way (P. Bowles-Johansen, personal communication, November 15, 2000). The
2010 enrollment projections were already aggregated by grade level, so I aggregated them by

geographic area.

Number of Educators in Each Licensure Area

Source of data. The source data for calculating the number of educators in each licensure
area, as well as for several other tasks, are collected by the USOE staff from districts on an annual
basis and are housed in the CACTUS system. The acronym CACTUS stands for “Computer
Accessed Credentials of Teachers in Utah Schools” and is a USOE database that contains teacher
licensure information. The CACTUS data are updated by districts at the beginning of each school
year, usually between September and October. At the time that this portion of the study was

initiated in early October 2000, staff from several districts had not yet completed updating their
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licensure information for the 2000-01 school year. The most recent data were from the 1999-00
school year, and these are what were used in this study.
Procedure. Data were extracted from CACTUS at the district level by USOE staff. 1

then aggregated licensure counts by geographic areas and tabulated the results.

Project Early Retirement Eligibility Rates

Source of data. 1t was important to predict rates of early retirement in order to assess the
effects of retirement on the teaching pool. Because there were no historical data on yearly
retirement rates, it was necessary to predict retirement rates from estimates of early retirement
eligibility. District administrators may set unique retirement policies, but all district policies are
based on or are similar to the Utah State Government retirement system eligibility policy, by
which an individual is eligible for early retirement when any of the following conditions are
satisfied: (a) the individual is 65 years of age with at least 4 years of experience, (b) the
individual is 62 years old with at least 10 years of experience, (c) the individual is 60 years old
with at least 20 years of experience, or (d) the individual is any age with 30 years of experience.
Therefore, using age and experience data housed in CACTUS, we were able to estimate the
number of in-service teachers, in total and by licensure area, who will be eligible for early
retirement under State of Utah retirement system policy for each year from 2001 to 2005.

Procedure. Retirement eligibility counts for each district and major licensure area were

extracted from CACTUS using the criteria specified above. Data were then aggregated by

geographic areas.

Number of Full-Time Equivalent Teachers in
Each Assignment Area in the Base Year

Source of data. Counts of teachers in each assignment are housed in CACTUS. Because

USOE wanted projections made by assignment/licensure area, it was necessary to extract in-
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assignment counts in full-time equivalent (FTE) units rather than in teacher headcount units.
Procedure. USOE staff extracted FTE counts from CACTUS for each district and

selected assignment area. The extracted data were then aggregated by geographic areas.

Objective 2. Predict Educator Demand by

Geographic Area and Content Area

Predicting Number of Needed Educators

Source of data. Teacher-need projections were made in reference to a base year of the
1999-00 school year. Base year district-level fall enrollments at each grade level and for special
education were obtained from the Finance and Statistics Division of the USOE. Base year fall
FTE-in-assignment counts for each district were obtained from the CACTUS database. Fall
enrollment projections for each year, 2001 through 2005, were obtained from the USOE. School-
age population projections for 2010 were obtained from data prepared by the Governor’s Office
of Planning and Budget.

Procedure. Projecting teacher need was computationally simple, requiring only algebraic
manipulations of existing data. The procedure involved basing teacher need projections on base
year pupil-teacher ratios and projected enrollments. Projections were made for each selected
assignment area and district. District projections for each assignment area were then aggregated
by geographic level.

Projecting teacher need was done in three steps. First, I computed pupil-teacher ratios for
each assignment area within each district. Pupil-teacher ratios (PTRs) indicate the number of
faculty resources allocated per student within a given domain. Pupil-teacher ratios are not the
same as measures of c/ass size, which identify the average number of students per classroom unit

within a domain. No effort was made in this study to compute class size measures.
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Pupil-teacher ratios are computed by dividing the number of pupils in a given domain by
the number of full-time equivalent teachers with assignments in that domain. The pupil-teacher
ratios used in this study differ from PTRs published by the USOE, which include student interns.
The FTE data extracted from CACTUS for this study did not include interns. Because the object
of this study was to project the number of regularly employed teachers required, it was necessary
to exclude student interns from computations.

Enrollment data (both base-year enrollments and projections for 2000 through 2005)
were provided by the USOE staff for each district and grade level. In computing PTRs, I first
aggregated K-12 enrollment counts by elementary and secondary grade levels. Elementary
enrollments were used for projecting FTE needs in elementary teaching assignments. Secondary
enrollments were used for projecting FTE needs in secondary assignments. Special education
enrollments were used for projecting FTE need in special education assignments. Total
enrollments were used for projecting FTE need in administrative and library assignments, and for
projecting total FTE need. I aggregated the enrollment counts by geographic areas and divided
the geographic enrollment counts by geographically aggregated FTE counts to produce the base-
year PTR's for each assignment area, grade level, and geographic area.

The second step was to produce teacher need projections by multiplying the base-year
PTRs by enrollment projections for each year to calculate the minimum number of FTEs needed
to maintain base-year staffing patterns given enrollment change. In order to make teacher need
projections meaningful and consistent, | found it necessary to make two assumptions. First, |
found it necessary to adjust the USOE’s requirement that all teacher need projections be produced
using stable PTRs. Instead, I assumed that if teacher need in a given district and assignment
decreases from year # to year t+1 due to decreased enrollments, that the surplus teachers will not
be eliminated—that is, rather than firing teachers to maintain year #’s PRTs, surplus teachers

would be retained and PTRs would be adjusted. Consequently, supposing that enrollment-based
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need (given a particular PTR) decreases by » units from year 7 to year 7+1, then increases n-1
units from year #+1 to year t+2, the net increase in enrollment-based need is -1, or one surplus
teacher. In other words, the total FTE need is still less than it was in year ¢, so demand can be
presumed to be met with existing supply, meaning that no new teachers will need to be hired.
Therefore, 5-year surpluses and deficits were computed in light of the minimum and maximum
needs during that period.

Second, when aggregating deficits within a geographic area, 1 assumed that a need in one
district would not be met by a surplus in another district. A district having a teacher surplus is
unlikely to temporarily transfer its surplus teachers to another district. Thus, I decided that except
for dramatic surpluses (of which, it turned out, there were none), a surplus would not be counted
as a negative need, but as the absence of need. Numerically, 1 represented all district-level
surpluses as a need of zero, rather than a need of -2 or -5. This way, no bias would be introduced
into aggregations when districts with deficits are aggregated with districts with surpluses.

The final step was to subtract projected FTE need for each year from the base year FTE.

The resulting value was the enrollment-based FTE deficit or surplus.

Objective 3: Assess the Supply of Educators

from Utah Colleges of Education

Number of Teacher Education Graduates
1995-2000 and Placement Rates

Source of data. Prior to 1994, staff within the Licensure Division of the USOE annually
collected graduation counts from each Utah teacher education program and disseminated the
results in an annual report (USOE, 1994). This report also contained limited placement data and
other limited pieces of information related to supply and demand. In 1995, the USOE decided to

discontinue this annual report, and between 1995 and 1999 no graduation or placement data were
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collected at the state level. Because the USOE administrators wanted historical graduation counts
as part of this study, it was necessary to obtain that information directly from the dean's office of
each teacher preparation program.

Materials. 1 modeled the data collection form after the instruments used in the last USOE
study in 1994. For that year and for prior years, each college was asked to report the number of
graduates, male and female, graduating in each major area (e.g., with degrees in elementary
education, secondary education, English teaching). Colleges were also asked to provide 1-year
placement information. In addition to graduation and placement data, I also included a form that
dealt with projected numbers of graduates for the next 5 years.

Procedure. 1n a September 2000 meeting of Utah college of education deans, the USOE
administrators told the deans about this study. The next month, Dr. Thorkildsen sent an email to
each college of education dean, reminding them of the study and informing them of the

information they would be asked to provide.

I mailed data collection forms and instructions to each dean's office during the last
week in October 2000 (a copy of the form in included in Appendix H). The cover letter
explained the purpose of the study and requested that the information be returned within two
weeks, if possible. The first reports were received within about 3 weeks, and the last report was
received January 10, 2001.

Given the fundamental utility of the data we were asking for, we expected that
completing the reports would only require readily available information and that the colleges
would have little difficulty complying with our request. To the contrary, we found that while
each college returned at least graduation counts for major elementary and secondary degree areas,
none returned a report that was as complete as even the 1994 study. Most colleges could not
provide exact graduation counts for many subject areas, and few provided any graduate follow-up

information at all. Some schools indicated that they no longer had access to the graduation data
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for past years and that the counts were only estimates, and most said that their graduate follow-up

activities were sporadic. This lack of follow-up is discussed in greater detail in the Results

section.

Reasons why Graduates Did Not Seek
Teaching Positions in Utah

Source of data. When 1 began this project, I presumed that much of the data needed for
determining the reasons why graduates did not seek teaching positions in Utah would come from
college of education follow-up activities. Because teacher preparation programs must engage in
extensive follow-up of its graduates to be accredited by the National Council for Accreditation of
Teacher Education (National Council for Accreditation of Teacher Education, 2002), it seemed
reasonable to presume that obtaining follow up data would be easy. As indicated above, this was
not the case. I soon discovered, however, that there was a great degree of inconsistency among
colleges of education in graduate-placement tracking. Because of this inconsistency and scarcity
of existing information, I determined that the only other way to get at this information was by
survey.

Between 1994 and 1998, Utah’s colleges of education reported 14,426 graduates from
their teacher preparation programs. During this same period, the CACTUS database had record
of 14,077 persons taking new teaching licenses. Because only 13% of all current Utah teachers
have one or more degrees from out of state (see Appendix Table A.7), it seemed likely that most
of those new licensees were Utah graduates (and at any rate, new licensees made up the only
possible sampling frame). Accordingly, with approval from USOE administrators, 1 defined the
accessible population as being all people who obtained a Utah teaching license during 1996,
1997, or 1998 but did not have a teaching assignment by the third year after they received their

license. A search of the CACTUS database revealed records for 6,526 persons who met these

criteria.
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When selecting an appropriate sample size for a survey, it is necessary to have an
estimate of the variance in the population on the variable of interest. This estimate is required
because the sample size required at a given level of accuracy is proportional not to the size of the
population, but also to the amount of variance in the population. Estimating a parameter for a
population with high variance on the variable of interest will require a large sample size, while
estimating a parameter from a homogenous population will require a somewhat smaller sample
(Sudman, 1976). When the parameter of interest is a proportion, the population variance on the
parameter is largest when n = .50 and the population is divided “half and half.” Therefore, if the
researcher can establish through either reviews of prior research or a small-scale pilot survey that
the population proportion is likely to be either greater or less than .50, he or she is justified in
selecting a smaller minimum sample size, which is of particular interest when resources are
limited. In the absence of such a priori information, however, accepted practice is to assume 7 =
.50, because for this case, other considerations being the same, the minimum required sample size
will be the largest that would possibly be required (Sudman, 1976; Thompson, 1992). Because
there were no prior empirical findings specific to Utah, and because time constraints did not allow
for a pilot survey, I had to assume a population proportion of .50.

1 set the confidence level at .90 and the acceptable difference at plus/minus six
percentage points. Using Thompson’s (1992) equations for calculating appropriate random
sample sizes for estimating a population proportion, I calculated the minimum sample to be 183.

When I met with Agency Computer Services staff to discuss using the CACTUS database
as the source for the survey mailing list, I was told that recent efforts had been taken to eliminate
bad addresses from the database and that we should plan for about 10% of the records in our

sample to have bad addresses. Therefore, in anticipation of 10% nonresponse due to bad
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addresses and anticipating an unknown amount of nonresponse for other reasons, and taking into
account budget limitations, I oversampled by about 66% and chose a sample size of 300.

Procedure. Under my direction, the USOE staff extracted a systematic sample of 378
members of the defined population from the CACTUS database. The following information was
extracted for each person: (a) name, (b) most recent mailing address on record, and (c) gender.

A systematic sample was drawn rather than a simple random sample because systematic
samples are easier to obtain when, as in this case, the complete sampling frame is available. A
systematic sample (not to be confused with a “purposive” sample, which is nonrandom, non-
probabilistic, and unlikely to be representative) is taken by numbering all members of the
sampling frame, picking a random starting point, and selecting sample members at equal
intervals. Thus, for a sampling frame consisting of 100 units a systematic sample of 10 units
could be taken by selecting a single unit at random (for example, element number 42) and by then
selecting each tenth unit to the right or left of it (for example, 12, 22, 32, 52, ..., 92).

A systematic sample is not technically a random sample: only one of the units in a
systematic sample is selected strictly at random, and all other units are necessarily included only
as a consequence. However, systematic samples do share with random samples some properties
that are critical to estimation, and so their use in estimation is justified. If there is no periodicity
in the sampling frame, a systematically drawn sample will produce unbiased population estimates
of the mean or variance. However, unless the ordering of the sampling frame itself can be
considered random, estimator variances (i.e., standard errors) cannot be expected to be unbiased,
and will tend to be too large (Thompson, 1992). Fortunately, the ordering of teachers in the
CACTUS database is arbitrary and therefore can be considered “random,” so no special
precautions needed to be made in this regard.

Some consideration was also given to drawing a stratified sample. In a stratified sample,

a simple random sample would be drawn from the populations of elementary teachers, secondary
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teachers, special education teachers, and so forth. Stratified samples are useful when estimates
are desired for each stratum but are more likely to be useful in reducing the required sample size
by lowering within-group variances (Thompson, 1992). All other factors being the same,
estimating a parameter at a given level of accuracy for a heterogeneous population will require a
larger sample than would be required for estimating a parameter for a homogenous population.
However, by dividing the population into several independent and relatively homogenous sub-
populations, a relatively small sample can be drawn from each (a similar principle is employed in
the randomized block design used in experimental research).

Although it would have been desirable to produce estimates for each of a number of
teaching assignment levels, two problems of equal potency made stratification impossible. First,
stratification requires independent categories, which would require in this case the existence of
independent teaching assignment categories from which to sample. However, even the most
basic teaching assignment categories are not independent, let alone more specific categories like
math and science.

Second, stratification can reduce the required sample size only when subpopulations are
sufficiently homogenous. Because there was no prior research in the area of interest, and no other
a priori reason to suppose that most attitudes would be markedly differential across content areas,
it could not be assumed that the subpopulations created by stratification would be more
homogenous than the total population. Therefore, given these factors, stratifying would actually
require a larger sample size than would be needed without stratifying. And although there are
ways of addressing these problems that would have made stratification reasonable, the limitations
of the project budget and timeline made stratification impossible.

After obtaining the initial sampling list from the USOE staff, I eliminated names with
incomplete or obviously incorrect address data and then randomly selected 300 names from the

remaining set (because a random sample drawn from a random sample is still a random sample).
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Then, for addresses that were out-of-state or appeared incomplete, 1 used the address lookup
feature on the United States Postal Service web page (http://www.usps.gov) to manually correct
the address format and add the four-digit ZIP-code extension.

Materials. So that results from this survey may be compared with national data, I used
the instrument from the 1993-94 Baccalaureate and Beyond Follow-up Study (B&B:93/94)
(Henke et al., 1997) as a model. This 1994 study provided national information on 1992-93
teacher preparation graduates who did not enter the teaching workforce. 1 hoped that by aligning
the content of this instrument with the previous national study, I could compare Utah data with
national data.

During instrument development, 1 pretested the instrument with a small group of people
to assess readability and utility. Pretest participants included the following: (a) four in-service
teachers, (b) one former teacher who also had extensive experience in instrument development,
(c) one current school district administrator, (d) the associate superintendent of the Utah State
Office of Education, (e) one faculty member in the college of education, and (f) three additional
persons. The suggestions of this group helped refine the instrument.

Following suggestions in Dillman’s (1978) survey design book, I designed the instrument
as a small booklet. Its dimensions were 5.5 inches by 8.5 inches, so that when flat it would fit
inside a 6-inch by 9-inch mailing envelope, and when folded lengthwise it would fit inside a
Number 8 return mailing envelope. 1 had the booklet duplicated directly from the electronic
postscript file on good-quality paper at the Utah State University copy center. A copy of the
instrument and accompanying materials are included in Appendix I.

Prior to the design of mailing envelopes I consulted with staff of the USU Central
Distribution office regarding optimal procedures for large quantity mailings. Following their
suggestions, | had envelopes and letterhead custom printed at USU Publication Design and

Production. Mailing envelopes included the Utah State University word mark in the return
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address and a “First-class Presort” mark where a stamp would normally be placed. Business
reply envelopes were prepared according to United States Postal Service specifications.
Although Dillman (1978) advised against the use of business reply envelopes, his
recommendations are now nearly 30 years old, and given their current widespread use, it seemed
reasonable that the stigma that may have once accompanied their use has lessened over time.

The cover letter was also prepared according to recommendations found in Dillman
(1978). The text of the cover letter briefly explained the purpose and importance of the survey,
stressed the confidentiality of the results, provided contact information in case of questions, and
requested that the survey be returned within 2 weeks. The cover letter was printed on color Utah
State University letterhead, which Dr. Thorkildsen and I signed.

Mailing the instruments. Once printing was completed, we assembled the mailing
packets. Each packet included a cover letter, a survey booklet, and a business reply envelope.

The USU Central Distribution operates postal processing machines that can automatically
address envelopes using a mailing list taken directly from an electronic file. The Central
Distribution staff strongly recommended using automatic addressing because it adds a complete
USPS POSTNET (Postal Numeric Encoding Technique) barcode and properly verifies the
address format, helping ensure quick and accurate delivery. The disadvantage of automatic
addressing is that the resulting envelope looks exactly like the mass-mailed letter that it is, which
can discourage respondent participation (Dillman, 1978). In the end, however, the dual
constraints of time and resources coupled with the advantages of address correction made
automatic addressing the better option. The 300 mailing packets were delivered to Central

Distribution on March 28, 2001, and all were mailed by Central Distribution within 2 days.
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Objective 4: Assess Attrition Among New Teachers

Rates of Attrition Among New Teachers

Source of data. A proper analysis of teacher attrition requires longitudinal teacher career
data from time of employment to termination (Singer & Willett, 1994). Fortunately, the
CACTUS database contains over 15 years of teacher career data. Under my direction, the USOE
staff drew from the CACTUS database a systematic sample of the records of 4,755 teachers who
took a first teaching assignment between 1990 and 1999. This sample of 4,755 current and
former teachers represented fully 25% of the population of interest. Data for each teacher in the
sample included the district of first assignment, gender, dates of assignments and terminations,
and initial licenses held. Dates of assignments and terminations were included because they form
the basis of the survival analysis. Gender was included because prior research by others indicated
that this variable was related to attrition, and the teaching content information was included in
order to investigate any relationship between teaching content area and attrition.

Procedure. Attrition rates at each year of employment were computed using the
SURVIVAL procedure in SPSS. Life tables were constructed overall and for each geographic
area and major licensure area (elementary, secondary, and special education). In general, 1
followed methodological recommendations made by Willett and Singer (1991a, 1991b) for using
survival analysis to study teacher attrition.

The SURVIVAL procedure employs actuarial methods to produce life tables, using
algorithms taken from Gehan (1975). Some consideration was given to selecting the best survival
analytic method for this study. Life tables, while methodologically sound and extensively used,
are admittedly the crudest of survival analytic tools (Allison, 1984). The newer regression-based
methods discussed in the Review of Literature (e.g., Cox regression, the Kaplan-Meyer

technique, and modified log-linear modeling) produce survival and hazard rate statistics
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comparable to those used in life tables, but have the advantage of being able to also produce
regression-type coefficients for individual predictors. These methods make it possible to identify
the relationship of various factors with attrition.

At first I planned to use Cox regression with dummy variables coded to represent gender,
urbanicity of first district, and various content categories such as elementary, math, science, and
special education. Despite the large sample size, however, the only predictor that achieved
statistical significance at any reasonable significance level was gender—females in every
category appeared more likely to leave than males (because the analysis was actually performed
on a random sample, inferential tests were appropriate and meaningful). This finding suggested
that the complexity of Cox regression was probably unnecessary. Because the life table
information produced by SURVIVAL is roughly equivalent to output produced by the Cox
regression procedure, SURVIVAL became the method of choice.

I computed life tables for the entire sample without reference to licensure or geographic
area of first assignment. I also computed life tables for those holding elementary licenses,
secondary licenses, and special education licenses for both the entire state sample and for each
geographic area.

In some cases I ran inferential tests to assess whether the magnitude of differences
between the survival patterns of subgroups was greater than would be expected due to sampling
error. The SURVIVAL procedure in SPSS allows the differences between group survival
patterns computed from a random sample to be tested for statistical significance using the
Wilcoxon (Gehan) test (Norusis, 2000). The Wilcoxon (Gehan) test compares the number of
censored and uncensored cases in each group at each interval. Under the null hypothesis that the
groups are samples from the same survival distribution, the Wilcoxon (Gehan) test statistic is
asymptotically distributed as a chi-square value with degrees of freedom equal to one fewer than

the number of groups in the comparison.



42
Reasons for Attrition Among New Teachers

Source of data. Through this survey I sought to determine the principal reasons why new
Utah teachers left teaching between 1995 and 2000. For this survey I defined the population as
all Utah teachers who had first assignments between the 1995-96 school year and 1999-00 school
year and had terminated by the 2000-01 school year, regardless of any later assignments. The
CACTUS database contained records for 2,870 individuals fitting this description.

This survey was planned and administered concurrently with the survey of nonteaching
graduates. As with the survey of nonteaching graduates, there were no prior research finding
specific to Utah, so I again assumed a “best guess” population proportion of .50 for each item
(Sudman, 1976; Thompson, 1992). 1 set the confidence level at .90 and the acceptable difference
at plus/minus six percentage points. Using equations in Thompson (1992), I calculated the
minimum size for a random sample given these parameters to be 177.

When 1 met with the Agency Computer Services staff to discuss using the CACTUS
database as the source for the survey mailing list, I was told that efforts had been taken to
eliminate bad addresses from the database and that we should plan for only about 10% of the
records in our sample to have bad addresses. Therefore, in anticipation of 10% nonresponse due
to bad addresses and anticipating an unknown amount of nonresponse for other reasons, I over-
sampled by about 66% and chose a sample size of 300. Because the information to be gained
from this study was more important to the client than the information from the survey of recent
graduates, I decided to increase the sample size to 350.

Procedure. Procedures for this survey were carried out parallel to those used for the
survey of nonteaching graduates described above. An initial systematic sample of 447 persons
was extracted from the CACTUS database. The following information was extracted for each

person: (a) name, (b) most recent mailing address on record, and (c) gender.
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After obtaining the initial sampling list from the USOE staff, I eliminated names with
obviously incorrect address data, then randomly selected 350 names from the remaining set.
Then, for addresses that were out-of-state or appeared incomplete, 1 used the address lookup
feature on the United States Postal Service web page (http://www.usps.gov) to manually correct
the address format and add the four-digit ZIP-code extension.

Materials. 1 modeled my instrument on the instrument used in the 1993-94 Teacher
Follow-up Study (Whitener et al., 1997). 1 hoped that by aligning the content of this instrument
with that used in the previous national study, I could compare Utah data with national data.

During instrument development, 1 pretested this instrument in the same manner in which
1 pretested the survey of nonteaching graduates, and I used the same small group of people. The
suggestions from this group helped refine the instrument. A copy of the instrument is included in

Appendix J.

As with the survey of nonteaching graduates, I designed the instrument as a small
booklet. Printing and mailing procedures for this survey were identical to those followed with the
other survey. Mailing packets were delivered to USU Central Distribution on March 28, 2001,

and all were mailed by Central Distribution within 2 days.

Objective 5: Assess the Extent of Out-of-Field Teaching

Measuring Out-of-Field Teaching

Source of data. To determine the proportion of teachers in Utah who are teaching outside
of their area of training, it was necessary to first define out-of-field teaching. For this study, I
chose to measure out-of-field teaching by the number of FTEs in teaching assignments for which
they were not licensed. Although there are limitations to using this approach (Ingersoll, 1997), it
was advantageous here for two reasons. First, the information could be collected and analyzed in

the same units as teacher need projections, which would allow comparisons to be made between
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teacher need and out-of-field teaching. Second, appropriate source data were available in the
CACTUS database that could be extracted and analyzed with only minor manipulations.

Procedure. The CACTUS database records the following information about FTE
assignments: (a) total number of FTE in the assignment, (b) total number of FTE who were
qualified by either license/endorsement or by letter of authorization, and (c) total number of FTE
who were qualified by letter of authorization only. This information was extracted at the district
level from the CACTUS database by USOE staff for the 1999-00 school year, which was the
most current information available at the time.

Because the information directly available from CACTUS did not include the statistic of
interest, simple algebraic calculations were made to produce the following additional figures: (a)
number of FTE qualified by license/endorsement, (b) number of FTE not qualified by either
license/endorsement or letter of authorization, (¢) number of FTE not qualified by
license/endorsement, (d) percentage of FTE who were qualified by either license/endorsement or
letter of authorization, (e) percentage of FTE qualified by license/endorsement, (f) percentage of
FTE who were qualified by letter of authorization only, (g) percentage of FTE not qualified by
either license/endorsement or letter of authorization, and (h) percentage of FTE not qualified by
license/endorsement (e.g., all teachers not licensed for their assignments, including both those on
letters of authorization and those not on letters of authorization).

As discussed in the literature review, qualification by letter of authorization is a formality
that the USOE staff prefer but does not require district-level personnel to follow when placing an
unqualifed teacher in a particular assignment. For this reason, no distinction can be made
between the qualifications of teachers listed as qualified by letter and of teachers not qualified at
all, so comparing the number of teachers in the two groups is of little use. Instead, percentage of

FTE not licensed to teach in their area of assignment is the main statistic of interest. Non-



licensed FTE-in-assignment percentages were computed for each geographic area and major

assignment area.
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RESULTS

The results of each component of the study are described in this section by objectives,
using the same order as was used in the Methods section. Sets of tables too large to be included

in the narrative have been placed in appendices, as indicated.
Objective 1: Current Enrollments and Staffing Patterns of Utah Schools
Current and Projected K-12 Enroliments

Appendix Tables C.1 through C.5 display actual Fall 2000 and projected Fall 2005 public
school enrollments by geographic area. Source data for these counts were produced by the

Finance and Statistics division of USOE.

Base Year Enrollments

At the beginning of the 2000 school year, state enrollments totaled 475,269—250,535
students in elementary grades, 213,820 student in secondary grades, and 10,914 students in
special education. As would be expected, the major part of state enrollment occurs along the

Wasatch front and in larger Utah cities.

Enrollment Growth 2001-2005

Appendix Tables C.1 through C.5 display actual Fall 2000 and projected Fall 2005 public
school enrollments by geographic area. Total state K-12 enrollment is expected to grow from
475,269 students in 2000 to 499,066 students in 2005, a net increase of 23,797 students, or an
overall growth of 5% during this time period. Growth will be centered along the extended
Wasatch Front and in larger cities in the north and southwest. Rural districts, particularly those in

southeastern areas, may actually see enrollment declines.
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Enrollment growth is expected to be largest in the elementary grades, which will see an
overall growth rate of 8.0% between 2001 and 2005. Elementary growth will be greatest in the
northwest area of the state at 26% (primarily centered in Tooele County). Growth will be 15% in
the southwest (primarily centered in Washington County), and 13% in the southern Wasatch
Front (particularly in the Alpine School District). Enrollments are expected to decrease by 10%
in the southeast area of the state. Secondary enrollments are expected to remain fairly stable.
With the notable exception of Utah County, most areas in the state will see secondary enrollments
flatten out or decline. Special Education enrollment is expected to increase at a rate similar to
that predicted for elementary enrollment, with largest growth expected to occur in the northwest

(18%), southwest (8%), and southern Wasatch Front (12%).

Enrollment Growth 2005-2010

Projections obtained from the Governor’s Office of Planning and Budget suggest that the
overall school age population is expected to increase by about 14.4% between 2005 and 2010,
with large increases expected in all geographic areas except the southeast. Given these
projections, it appears that the need for teachers at all levels and in most districts may increase

dramatically during the second half of the decade.
Experience of Educators in Each Licensure Area

Appendix Table A.1 displays statewide teaching experience categories of Utah educators
holding teaching assignments at the beginning of the 2000 school year, in total and by licensure
area. Experience categories represent the total amount of in-service experience, rather than
elapsed time since a first teaching assignment. For example, a teacher who initially taught for
three years, left for two years, then returned for an additional two years, would have five years of

in-service experience. Thirty-six percent of educators had less than 10 years of in-service
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experience, and about the same percentage had between 10 and 20 years of in-service experience.
Experience distributions are quite similar for teachers across all licensure areas and areas of the
state, with the exceptions of teachers holding administrative or library licenses, who tended to
have more years of experience than average. These data are relatively unremarkable, displaying a
trend that would be consistent with a steady but gradual movement of teachers into and out of the
field.

I calculated the median number of years of in-service experience for teachers in each
geographic area. At the beginning of the 2000 school year, the median amount of in-service

experience among Utah educators was 13.8 years (see Appendix Table A.2).

Projected Rates of Early Retirement Eligibility

Appendix Tables A.3 and A.4 display early retirement eligibility estimates by geographic
areas of the state. Results suggest that approximately 20% of Utah teachers who had assignments
during the 1999-00 school year would be eligible for early retirement by 2005. This percentage
is fairly stable across geographic areas and is slightly higher for educators with secondary
licenses and slightly lower for educators with special education licenses. For obvious reasons, the
percentage of teachers with administrative licenses who are close to retirement is higher than
overall.

From this analysis we can estimate that approximately 700 teachers, or roughly 4% of the
total teaching pool, may be eligible for early retirement each year. However, because the number
of educators who seek early retirement could be related to other factors (e.g., economic
conditions, individual preferences), this percentage can only be considered a rough estimate of

the actual number of retiring educators in any given year.
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Objective 2: Predicted Educator Demand by Geographic

Area and Content Area

Appendix Table C.1 details the projected number of full-time equivalents that will be
required each year to meet current staffing patterns and pupil-teacher ratios in major licensure
areas. Given enrollment growth alone and using year 2000 district pupil-teacher ratios, I estimate
that a total of 1,652 full-time equivalent teachers will be needed statewide by Fall 2005.

Given that enrollment growth is expected to be higher in the elementary grades, we can
accordingly predict that the highest demand will be for elementary teachers (see Appendix Table
C.2). The need for special education teachers will also increase but will not be as large as the
demand for elementary teachers (see Appendix Table C.4). Because secondary enrollment
growth is projected to level off during the next 5 years in most areas of the state, most areas will
accordingly see lower enrollment-based demand for secondary teachers (see Appendix Table
c.3).

Appendix Table C.5 displays projected 2010 school-age population as predicted by the
Governor’s Office of Planning and Budget. Total school-age population in Utah could increase
by 14.4% between 2005 and 2010, which is quite dramatic in comparison to the 5% growth
projected by the USOE staff between 2001 and 2005. Large increases are expected in all
geographic areas except the southeast. If the school age population grows as projected, the
demand for new teachers between 2005 and 2010 will be considerably larger than demand over
the next 5 years. Appendix Table C.1 also provides estimated 2010 FTE need in major licensure
areas given 2010 projections and 1990-00 staffing patterns.

Appendix Tables C.1 through C.4 display estimates of teacher full-time equivalent need
by license area and geographic area. Because projected enrollment growth varies considerably

across geographic areas of the state, the demand for new teachers also varies by district and area.
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The areas expected to experience the largest growth, namely in the northwest and Utah County,
will do so mainly because of exceptionally large projected enrollment increases in, respectively,
Tooele and Alpine School Districts. These areas will see the largest demand for new teachers,
particularly at the elementary level, but will also see increasing demand for teachers from
virtually all other licensure areas. Accordingly, school districts in these areas are likely to
experience the most difficulty staffing elementary assignments.

Enrollment growth will be moderate in other Wasatch Front areas and in regions with
larger towns in the northwest and southwest. Enrollment-based demand will be larger overall for
teachers in elementary assignments than for teachers in other areas; enrollment-based demand for
teachers in other licensure areas will increase slightly or remain stable. Due to projected
enrollment declines at all levels, the southeast area of the state may experience teacher surpluses

in most licensure areas, particularly for teachers in secondary assignments.
Objective 3: Supply of Educators from Utah Colleges of Education

Number of Teacher Education Graduates and Placement

Rates Between 1995-2000

Appendix Tables B.1 through B.11 display counts of graduating students from each
teacher preparation program in Utah. These programs include Brigham Young University,
Southern Utah University, University of Utah, Utah State University, Utah Valley State College,

Weber State University, and Westminster College.

Historical Graduation Rates

According to data provided by Utah’s teacher preparation programs, 20,745 educators
were prepared between 1995 and 2000. Of these, 1,080 graduated in Early Childhood Education;

5,440 in Elementary Education; 578 in Dual Early Childhood/Elementary Programs; 9,837 in
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Secondary Education; 1,244 in Special Education; and 284 in Administrative/Supervisory
programs. Approximately 6% of graduates were experienced teachers completing a new kind of
certification.

Totals for each college are as follows: Brigham Young University, 10,124; Utah State
University, 3,832; Southern Utah University, 3,179; University of Utah, 1,880; Weber State
University, 1,407; Westminster College, 229; and Utah Valley State College, 94. As of the time
these data were collected, the Utah campus of the University of Phoenix did not have any
graduates from its post-baccalaureate teacher preparation program. Beginning Fall 2001,
University of Phoenix program administrators expect around 30 graduates annually.

As reported by the colleges, the numbers of math and science teachers prepared during
this time were 669 and 655, respectively. However, these counts may underestimate the actual
number of graduates in these content areas. Academic departments outside of colleges of
education can be a source of secondary teachers, and some colleges of education do not currently
track preservice teachers completing teacher preparation programs in colleges other than colleges

of education.

Projected Graduation Rates

Although there was some variation by school and major, total graduation rates tended to
increase slightly each year from 1995 to 2000, with an overall growth rate during this period of
5.9%. The deans of each college of education were asked to estimate the number of graduates
they expected for each of the next 3 to 4 years. All deans reported that they anticipated
graduation rates to remain fairly close to 1999-00 totals. If this is the case, in the next 3 to 4
years we can expect between 3,200 and 3,600 total graduates each year, one third of whom will

be qualified to teach in elementary assignments.
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Placement Estimates from Utah
Colleges of Education

Given NCATE’s emphasis on tracking and follow-up of graduated students (National
Council for the Accreditation of Teacher Education, 2002), I anticipated that much of the data
needed to answer this question would come from college of education follow-up activities. Isoon
discovered that the degree and quality of employment tracking in Utah varied considerably by
school. Even so, most colleges were able to estimate initial (usually 1-year) placement data on at
least a subset of preservice teachers graduating between 1995 and 1999. These estimates ranged
anywhere from 23% to 91%, but the majority fell between 40% and 60%. Therefore, given the
best available placement data from Utah’s colleges, a rough estimate is that 50% of students
obtain teaching positions in Utah within at least the first year following graduation. These results

are detailed in Appendix Table B.12.

Estimating Placement from the
CACTUS Database

Because Utah's teacher licensure is an approved program system, obtaining a Utah
teaching license requires little additional effort beyond completing teacher preparation program
requirements. Therefore, it is not unreasonable to assume that the majority of graduating
students, whether or not they take assignments in Utah, obtain teaching licenses. For this reason,
the CACTUS database provided two additional sources of information useful for estimating
employment rates among graduating students.

First, Utah colleges of education reported that between 1995 and 1998, 14,426 students
graduated from teacher preparation programs. The CACTUS database lists 14,077 individuals
receiving Utah teaching licenses for the first time during approximately this same period. It is

reasonable to assume that the majority of these were Utah graduates, because it is unlikely that a
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teacher from out of state would obtain a Utah teaching license without the intention of teaching in
Utah.

Of the 14,007 individuals who received Utah licenses during this period, about 54% took
assignments in Utah within 3 years of receiving their license. If we assume that most of those
receiving licenses graduated from Utah colleges, and that most of those receiving licenses did so
soon after program completion, then this percentage provides a rough estimate of the proportion
of graduating students teaching in Utah within 3 years of graduation.

Second, Utah’s colleges of education reported that between 1995 and 2000, 20,651 newly
prepared teachers graduated from teacher preparation programs. Using other information
extracted from the CACTUS database for another component of this study, 1 estimated that a total
of 11,224 new teachers were hired in Utah between 1995 and 2000, which is equal to 54% of the

reported graduating students of teacher preparation programs during this period.

Therefore, using information from these sources, the best estimate is that between 50%
and 55% of Utah teacher preparation program graduates took teaching positions in Utah within
two to three years of graduation. This percentage is considerably higher than the estimate of 30%
reported in the 1994 USOE report. 1f the 1994 results were accurate, then it appears that over
recent years, the percentage of newly prepared teachers obtaining teaching positions in Utah has

actually increased.
Reasons Why Graduates Did Not Seek Teaching Positions in Utah

Through a representative survey of graduates obtaining teaching licenses but not teaching
in Utah, I estimated the major reasons why teacher preparation program graduates do not seek
teaching positions in Utah. As indicated earlier, the CACTUS database served as the sampling
frame for this survey. Unfortunately, the mailing list generated from the CACTUS records

contained a much greater number of bad addresses than USOE staff anticipated, and this certainly
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reduced the response rate by a significant amount. Of the original mailing, more than 25% were
returned by the post office with bad addresses. In addition, although the mailing list included
only licensed individuals with no CACTUS database employment record, seven respondents (or
more than 8%) indicated that they had in fact taught in Utah schools. It is possible that there were
others who received the survey packet but had taught in Utah and consequently did not respond to
the survey because it did not apply to them.

The final sample size was 84, or about 37% of presumably delivered survey packets
(28% of the original sample of 300). The overall margin of error was + 9.1% (with 90%
confidence and assuming © = .50). The response rate was disappointing, and the confidence
intervals should be taken in consideration when interpreting the results of this survey. Survey

results are detailed in Appendix Tables D.1 through D.10, and are summarized here.

Characteristics of Survey Respondents

Seventy-seven percent of respondents were female. Twenty-three percent of respondents
were male. Because the colleges of education in general did not report graduation counts by
gender, it is impossible to compare the group of survey respondents to the population of interest
with regard to gender.

Table 2 allows comparison of relative percentages of graduates from each Utah college of
education (as reported by the colleges of education) and the percentage of survey respondents
who reported graduating from each college of education. Under the assumption that graduates
from each school decide not to teach in Utah in equal proportions, these results suggest that the
graduates of Brigham Young University may have been overrepresented in the survey, and that
graduates of the University of Utah and Weber State University may have been underrepresented.

However, if BYU attracts more students from out of state than do other Utah colleges, then it
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Table 2

Number of Reported 1995-2000 Graduates from Each College and Reported Colleges of Survey

Respondents
1995-00 graduates Survey respondents
College of preparation Count Pct. of total Count Pct. of total

Brigham Young University 10,124 49 46 55
Utah State University 3,832 18 16 19
Southern Utah University 3,179 15 12 14
University of Utah 1,880 9 1 <1
Weber State University 1,407 7 3 4
Westminster College 229 1 0 0
Utah Valley State College 94 <1 1 1
Outside of Utah o N 5 6
Total 20,745 100 84 100

would seem likely that a greater proportion of BYU graduates would not seek positions in Utah
but would want to return to their home states.

Table 3 allows comparison of relative percentages of graduates in each major content
area (as reported by colleges of education) and the percentage of survey respondents who
reported graduating in each major content area. These results suggest that the group of survey

respondents may have included a disproportionately high number of elementary education

majors.

Employment-Search Activities of
Program Graduates

Figure 1 displays post-graduation employment-search activities of survey respondents.

Of the persons responding to the survey, 36% indicated that they had sought teaching positions in
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Table 3

Major Degree Areas of 1995-2000 College Graduates and Major Degree Areas of Survey

Respondents
1995-00 graduates Survey respondents
Major degree area Count Pct. of total Count Pct. of total
Elementary/Early Childhood 7,107 37 36 43
Secondary (all areas) 9,837 51 46 54
Special Education (all areas) 1,244 6 4 5
Other 1,010 5 - 3

Note. Percentages do not add to 100% because categories are not independent.

Utah and in other states. Twenty-four percent indicated that they had sought positions only in
other states. Forty percent indicated that they did not seek any teaching positions after
graduation.

Although only 36% of survey respondents originally sought positions in Utah, it is of
particular interest that 76% of all respondents indicated that they would consider seeking a
teaching position in Utah in the future. Given that 8,269 individuals held current teaching
licenses but were not currently teaching in Utah at the beginning of the 2000 school year, this

pool of trained educators appears to be a valuable but untapped source of teachers (see Appendix

Table A.6).

Graduates Who Did Not Accept Teaching
Positions in Utah

Of graduates who sought teaching positions in Utah, 43% reported that they had been
offered positions in Utah but chose not to accept, while 57% sought positions in Utah but did not

receive an offer for employment. For those who did not accept a Utah teaching position, 66.7%
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Figure 1. Post graduation activities of survey respondents.

said they had received better offers out of state.

Graduates Who Sought Teaching
Positions Only in Other States

Of graduates who sought teaching positions only in other states, the most common reason
for seeking employment only in other states was because a spouse obtained employment in
another state (35%). Twenty-five percent said they believed teacher pay in Utah was too low, and

another 25% reported that they sought teaching positions in other states in order to be closer to

family members.

Graduates Who Did Not Seek a
Teaching Position

Of those who did not seek teaching positions, 63% cited marriage or children as the
primary reason for not seeking employment in education. Twelve percent said that they decided
not to teach because they felt pay was higher in other occupations. About 7% reported that being

discouraged by student teaching was a secondary reason for not seeking a teaching position.
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Most Effective Steps to Recruit
More Graduates

As noted previously, more than three fourths of respondents said they would consider
seeking a Utah teaching position in the future. Respondents were also asked to identify the most
effective steps that Utah school administrators might take to encourage more new educators to
seek teaching positions in Utah. Not surprisingly, 78% thought the most effective step would be
to increase teacher pay (which is not a very likely outcome given current statewide budget cuts in
public education). Other common responses were to decrease class size, give teachers more

authority in their classrooms, and provide better resources.
Objective 4: Attrition Among New Teachers
Determining Rates of Early Attrition

Estimation of Attrition Rates

Between 1994 and 1999, Utah school districts hired on average 1,825 new teachers each
year (see Table E.1 in Appendix E). Using actuarial techniques to construct life tables, I analyzed
teacher career history data for a sample of new teachers over a 10-year period and estimated
attrition rates among this group. Supplemental tables in Appendix E provide detailed attrition
estimates.

Overall survival rates. Results indicate that, statewide and across all licensure areas,
60% of new teachers are still teaching at the end of 5 years, while 40% have left. In other words,
the probability of a randomly selected teacher leaving by the end of his or her fifth year of
teaching is .40. The percentage of new teachers leaving employment is greatest in the first year
of employment; the percentage then gradually decreases with each successive year of

employment. Figure 2 displays the survival pattern for the overall sample. The height of the line
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Figure 2. Overall cumulative survival rates by year of employment.

at each marker indicates the proportion of teachers still remaining in the teaching force at the end

of each time interval.

Survival rates by licensure area. Because licensure groups are not independent, it is not
possible to compare survival patterns by licensure area in the same way that I compared survival
patterns by urbanicity or gender. However, because the overlap between licensure groups was
relatively small, I created independent life tables for teachers with elementary licenses, secondary
licenses, and special education licenses. These groups include teachers holding licenses in a
particular area, but do not necessarily include teachers actually teaching in that area. Of new
teachers licensed to teach in elementary assignments, 63% are still teaching after 5 years, while
37% have left. Of new teachers licensed to teach in secondary assignments, 58.5% are still
teaching after five years, while 41.5% have left. And of new teachers licensed to teach in special
education assignments (both classroom and support), 54.7% are still teaching after 5 years, while
45.3% have left.

Survival rates by urbanicity of first assignment. 1 divided the sample into two
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Figure 3. Cumulative survival rates by urbanicity of first assignment.

independent groups based on the urbanicity of first assignment, with one group for teachers who
started in rural districts and one group for teachers who started in urban or suburban districts. 1
then computed and compared survival patterns for each group. Teachers in the sample who
began in rural districts were slightly more likely to remain at the end of 5 years than wereteachers
who began in urban or suburban districts. Figure 3 shows cumulative survival rates by urbanicity
of first assignment. The results of the Wilcoxon (Gehan) test indicated that differences

between groups were not statistically significant at any reasonable significance level (/= .473,
df=1, p=.492).

I then tested the differences between survival patterns of each gender group for rural and
urban/suburban groups individually. The difference between survival patterns for male and
female teachers who began their teaching careers in rural districts appeared moderate in size, but
was not statistically significant at a reasonable level of significance given the size of the sample
(/ =2.697,df=1, p=.101). The difference between survival patterns for male and female

teachers who began their teaching careers in urban or suburban districts was somewhat larger,
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with female teachers in the sample being 13% less likely to remain in their teaching positions
after 5 years than men. This difference was statistically significant at any reasonable level of
significance (1’ =22.661, df= 1, p <.0001), indicating that there is a larger difference between
the early teaching careers of male and female teachers in urban and suburban districts than in
rural districts.

Survival rates by gender. Female teachers, who enter teaching in far greater numbers
than men (3.4 new female teachers for each new male teacher), leave teaching at about the same
rate as men during the first year of employment. During each subsequent year, however, female
teachers leave at a greater rate than males. These results are consistent with results from many
comparable regional and national studies (e.g., Whitener, et al., 1997; Ingersoll & Rossi, 1995;
Willett & Singer, 1991a). Figure 4 shows cumulative survival rates by gender. Differences
between male and female survival patterns were statistically significant at a near-zero level of

significance (3’ = 23.584, df = 1, p <.0001).
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Figure 4. Cumulative survival rates by gender.
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Hazard Rates

Hazard rates for a particular interval indicate the risk that a randomly selected teacher
who has taught up until the beginning of the interval will terminate during the interval. In
general, the hazard of leaving is greatest during the first year of employment and then slowly
decreases with each successive year of teaching. Figure 5 shows hazard rates by gender
(indicated by solid markers) and urbanicity (indicated by hollow markers). Hazard rates for rural
and urban/suburban groups were fairly similar for all intervals, indicating that the risk of
termination does not vary greatly by urbanicity. Hazard rates were greatest for both females and
males during the first year of employment, and declined during each successive year, gradually
for females but fairly sharply for males. The hazard was consistently greater for females than for

males, indicating that female teachers were always at greater risk of early termination than males.

Average Length of First Assignments

From this sample 1 also estimated the median length of a first teaching spell for female
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Figure 5. Hazard rates by urbanicity and gender.
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and male teachers statewide. The median length of a first teaching spell for female teachers in
this sample was approximately seven school years. In other words, 50% of new female teachers
quit by the end of their seventh consecutive year of teaching. The median length of a first
teaching spell for male teachers was greater than 10 years, but could not be estimated exactly

because it exceeded the length of the observation period.

Reentry of Former Teachers

Because the data also included dates of second assignments for those teachers who had
second assignments, the proportion of teachers leaving within 5 years who returned to teaching
assignments within the next few years could be estimated. Life tables for teachers who
terminated within 5 years were created, using time until the second assignment as the variable of
interest. Appendix Tables E.10 through E.13 display estimated percentages of reentry among
former teachers. Statewide, nearly 12% of former teachers in the sample took a second teaching
assignment within 5 years of leaving their first assignment. The rate of reentry was greatest
between 2 and 3 years following termination of the first assignment.

The proportion of men in the sample who returned within five years was about 6%
greater than the proportion of women who returned. Teachers in special education, who left in
greater numbers than teachers in other licensure areas, were also more likely than teachers in

other licensure areas to return within 5 years.
Survey of Former Teachers

Through a representative surveyv of former teachers, 1 identified the major reasons that
new teachers left the profession. As with the survey of program graduates described previously,
the proportion of bad addresses was considerably larger than expected, and over 25% of the

survey packets were returned by the post office as undeliverable. The final sample size was 108,
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with an effective response rate of 40% (or 31% of the original sample of 350). The overall
margin of error was + 8% (with 90% confidence and assuming n = .50). The response rate was
disappointing, and the confidence intervals should be taken into account when interpreting the
results of the survey. Appendix Tables F.1 through F.7 display detailed results of the survey of

former teachers. Survey results are summarized here.

Characteristics of Survey Respondents

Of the former teachers responding to the survey, 91.7% were female and 8.3% were
male. Using the sample of 4,764 former teachers obtained from the CACTUS database, 1
estimated that during this same time period, about 85% of the new teachers terminating their
teaching assignments were female and 15% were male. This finding suggests that the group of
survey respondents may have included a disproportionately high number of females when

compared with the proportion in the population.

Main Reasons for Leaving Teaching

The most common reasons for leaving did not involve dissatisfaction with teaching.
Forty-seven percent of respondents cited pregnancy or child rearing as the primary reason for
leaving, while 16% said the primary reason for quitting involved a family or personal move.

Dissatisfaction did not appear to be a major reason for leaving. In fact, many respondents
included handwritten notes in their survey booklets emphasizing that they did not harbor negative
feelings towards teaching or towards their former schools or districts, and that in fact they had
positive memories of their teaching experience.

Main Reasons for Dissatisfaction with
Teaching as a Career

Although dissatisfaction was not a common primary reason for leaving, 31% of

respondents identified dissatisfaction with teaching as at least a secondary or tertiary reason for
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leaving teaching. Of those who left because of dissatisfaction, 43% indicated the main reason
was poor salary, while 13% said they felt they experienced inadequate support from school
administrators. Of respondents who had a second reason for dissatisfaction, 32% reported that

large class sizes contributed to their dissatisfaction.

Most Effective Steps to Retain New Teachers

Respondents were also asked to identify the most effective steps schools could take to
encourage new teachers to remain in teaching. Not surprisingly, 60% said they felt that
increasing teacher salaries would increase retention, while 13% said decreasing class size would

increase retention.

Opinions Towards Returning to Teaching

Fourteen percent of former teachers reported that they had returned to teaching since
leaving. Most of these returned within appreximately 12 months of leaving. Cf those who had
not returned, a full 65% said they would consider returning to teaching in the future—this
included half of those who left because they were dissatisfied with teaching!

However, few respondents indicated that they would consider returning to teaching in
fewer than 5 years. Because most respondents left because of child rearing or personal moves,
this finding is not surprising. A few respondents indicated in handwritten notes in their survey
booklets that their interest in returning to teaching was discouraged by what they perceived as
difficult state license renewal policies or because of difficulty in transferring work experience

credits to new districts for retirement purposes.
Objective 5: The Extent of Out-of-Field Teaching

Appendix Table A.S displays unlicensed teaching rates during the 1999-00 school year

by assignment area and urbanicity, and Figure 6 displays unlicensed FTE rates by assignment
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Figure 6. Unlicensed FTE percentages by content area and district urbanicity.

area and urbanicity of district. In 1999, 4.8% of FTEs in assignments statewide were teaching out
of their areas of licensure. Rates of unlicensed teachers in assignments were higher in rural
districts, suggesting that in 1999 rural districts had more difficulty recruiting qualified teachers.
Rates of unlicensed teachers in assignments were also high across Utah in special education
assignments.

At the beginning of the 2000 school year, the USOE administrators implemented the
Alternative Preparation for Teaching program, which allowed teachers to be placed in
assignments for which they were not qualified provided they are actively working towards
qualification. As a consequence, the CACTUS database no longer records unlicensed teaching in
the same way. Although comparable data can no longer be extracted from CACTUS, actual rates

of unlicensed teaching are not likely to have changed dramatically since 1999.
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Objective 6: Comparisons to Findings from National Studies

Survey questionnaire booklets based on existing instruments that had been used in
national surveys of similar populations were used for Objective 6. My intention in doing so was
to enable comparison of the results from this survey with national data in order to see how Utah
supply and demand conditions compared with conditions nationwide. Unfortunately, the small
sample sizes for both surveys make it difficult to interpret the results and make comparisons with
findings from nationally representative studies. For this reason, comparisons are reported here

for only a few of the questionnaire items. Complete survey results are presented in Appendix F.
Reasons Why New Teachers Leave Teaching

Although the results from the survey of former teachers are perhaps not consistent with
popular preconceptions, they are in fact quite consistent with the results of a recent national
survey of former teachers. For the 1994 Teacher Follow-up Survey, investigators asked a sample
of former teachers who had three or fewer years of experience to indicate their main reason for
leaving teaching (Henke et al., 1997). Table 4 displays a comparison of the results of the 1994
study with the results of the survey done for this project.

The most notable difference between response patterns is for the “pregnancy/child
rearing” response option. This option was included in the Teacher Follow-Up survey instrument
(Whitener et al., 1997), but for some reason was not included in the report (Henke et al., 1997)
(which presumably would have used the same data). Otherwise, the results are surprisingly
similar. This consistency in findings suggests that the factors influencing Utah teachers’

decisions for leaving teaching may not differ substantially from those of teachers in the national

population.
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Table 4

Comparison of Results of 1994 Teacher Follow-Up Survey with Results of 2001

Utah Study
Main reason for leaving teaching 1994 TFS survey 2001 Utah survey

Pregnancy / child rearing : 46.7%
Family or personal move 50.4% 15.9%
School staffing action 12.1% 11.2%
Taking courses to improve career opportunities 10.1% 3.7%
For better salary or benefits 11.5% 6.5%
To pursue another career 9.0% 5.6%
Dissatisfied with teaching as a career 4.8% 4.7%
Other 2.2% 6.8%

Note. TFS = U.S. Department of Education Teacher Follow-Up Survey.
*This option was not reported as a separate category in the 1994 TFS.

Reasons Why Graduates Do Not Seek Teaching Positions

Table 5 presents a comparison of the results of the 1993-94 Baccalaureate and Beyond
Follow-Up Study (B&B:93/94) (Henke et al., 1997) with the results of the survey done for this
project. Although I hoped to align my survey with results from the B&B:93/94 study, I found
comparing my results with the B&B:93/94 data to be problematic because the populations of the
iwo studies were defined differently. Because the CACTUS database was the only available
sampling frame for the survey, I was required to define the accessible population for my survey
as graduates who had completed educator preparation programs and received teaching licenses

but had not taught in Utah. On the other hand, B&B:93/94 researchers defined their population



Table 5

Comparison of Results of B&B:93/94 with Results of 2001 Utah Study

Reason for not seeking teaching position B&B:93/94 2001 Utah Survey
Had not taken/passed test 32.7% n/a’®
Other 25.8% 9.1%
Decided to continue formal education 24.4% 6.1%
Lost interest in teaching 15.5% 3.0%
Wanted other occupation 9.6% ¢
More money in other job 5.2% ¢
Decided that pay in teaching was too low 3.0% 14.7%
More prestige in other job 2.2% ¢
Not ready to apply 1.6% ¢
Teaching positions hard to get 1.4% G
Discouraged by student teaching 1.0% 6.1%
Poor teaching conditions 1.0% 8
Decided not to work because of marriage, children, or n/a’ 61.8%

other family reason

Note. B&B:93/94 = U.S Department of Education Baccalaureate and Beyond Survey, 1994 Follow-Up.
*This response option was not presented in B&B:93/94.
b ; :
This response option was not presented in the Utah study.
‘Too few responses to allow accurate estimation.

as potential teachers who had prepared to teach or merely considered teaching as an option but
did not seek teaching positions. Clearly, these are different populations, and the responses of
these groups cannot be considered to be strictly comparable. Another consequence of comparing
data from differing populations is the misalignment of the response categories. For example, the
most common reason for not seeking a teaching position reported in the B&B:93/94 study was

that the potential teacher had not taken or passed a required teacher certification test. However,
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because Utah operated on an approved program licensure system at the time of this study, this
response category was inapplicable to the Utah population. Consequently, the comparisons
presented in Table 5 should be treated with caution.

Nevertheless, there is an interesting side note to this comparison. During pilot testing of
this instrument, several members of the pilot test group, feeling that Utah was more family
oriented than other areas of the country, recommended that I add an additional response category
to my instrument: “Decided not to work because of marriage, children, or other family reason.”
Although that option was not presented in B&B:93/94, 1 added it to my survey instrument. This

option was by far the most common response.
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DISCUSSION

This discussion is organized into four parts. The first part contains a summary of the
results of this study. In the second part limitations of this study are discussed. In the third part I
suggest some implications that these findings may have for policies related to teacher recruitment
and retention. In the final part I make methodological recommendations for future studies of

educator supply and demand.

Summary of Educator Supply and Demand in Utah
Demand for New Teachers

Enrollment growth will increase demand for elementary and special education teachers
and, to a lesser extent, secondary teachers. Both retirement of experienced teachers and attrition
among new teachers will decrease the teaching pool in all areas, although, in gen<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>