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ABSTRACT
As national concern over student achievement grows, policy attention has increasingly focused on the quality of the public school teacher force.  This paper examines Pennsylvania's teacher preparation and selection processes over the last decade. 

Teacher test scores are examined by college of education and extreme differences in median teacher test scores are evident across colleges of education.  Extreme variations in districts' median test scores of those actually hired are also evident across and within metropolitan areas. 

On average in Pennsylvania, 40% of a district's teachers attended as students the district where they now teach.  An exploratory econometric model indicates, after correcting for endogeneity, that the higher the higher the unemployment rate in a district, the more likely it will hire its own former students to teach, and that the greater the fraction of former students now in the district’s teacher force, the lower is student achievement. These results obtain while holding constant the educational status of the community and the poverty status of the students.

The paper concludes with a discussion of conventional and unconventional strategies to improve the quality of teachers actually hired by school boards.

“You're damn right we only hire by nepotism in this district. But there are two kinds of nepotism: 

1. Good nepotism is when this Board you and I were elected to is smart enough to hire my son or daughter, and 

2. Bad nepotism is when this Board is dumb enough to hire your son or daughter."

--Minutes of New Castle, Pennsylvania School Board Meeting, as reported in the New Castle Gazette.
1  Introduction
Some Preliminaries

As states move to test their students to find out what they know and do not know, some increasingly realize that there may be limits to what one can reasonably expect from students unless curricula and classroom instruction are adapted to these higher learning standards.  Common sense suggests that raising our expectations about what students achieve in the classroom should be accompanied by concomitant policies and resources to improve what teachers know and convey to the students. By and large, however, legislative and regulatory reform of public education has focused on: (1) developing tests or assessment tools for finding out what students know and can do, (2) promulgating information about these results to the public, parents and students, and (sometimes) (3) developing financial rewards and penalties for districts, building level administrators and teachers associated with student achievement or lack thereof. Such accountability models presume that those in charge of local public education, facing financial rewards and penalties, will adjust their activities in order to gain rewards and avoid penalties. 

The public education system, however, is a very complicated set of large institutions that may react defensively to external criticism or externally imposed change. The result often is that they remain immune or unresponsive to systems of financial rewards and penalties unless great care (and courage) is taken to place these incentives at meaningful locations in the public education system. The very size, complexity and unresponsiveness of the system probably explains why some favor side-stepping the frustrating problems of redesign, political and administrative implementation and simply giving parents of school-age children vouchers. In this view, empowered parents can buy education services from whomever wishes to sell them. Whether parents will have adequate or sufficient information about these new entrants into the education business to make wise choices for their children is usually not (openly) discussed. Advocates often assert that such alternatives have to be better than the current morass, or that anything will be better that what currently exists.

Legislative battles in many states over the nature of charter schools or vouchers often center on whether or not the teachers in these new forms of schools must be certificated like their public school counterparts. Debate often focuses on whether teacher certification, and education school course-work in particular, is necessary or sufficient to ensure effective classroom teaching.  Underlying much of the debate over charter schools or vouchers is often an (unstated) antipathy to teachers' unions, teacher tenure, large and unresponsive bureaucratic school administrations, and unpopular local property taxes, increasingly falling on homeowners, as well as a concern that US secondary students do worse on standardized tests than their counterparts in other parts of the world.

To understand where among and within public education institutions policy change can improve student performance, one must step back and examine its overall institutional architecture.  Free provision of public education to school age children, who are required by law to attend some form of school, is typically a state constitutional obligation. State laws in our older, industrialized states typically create local school districts on a parallel basis to municipalities, and empower them to impose local real estate taxes which, in conjunction with state payments to school districts, are used to pay for school costs. Local school districts are also empowered to issue debt for capital purposes, required to balance their budgets, and report to the state on their financial activities. Typically capital activities (debt issuance and school construction) are heavily supervised by state agencies to ensure safety and proper use of funds.  

State constitutions also typically require that imposition of any tax be through an elected council or legislative body. In the case of school districts, school directors often serve pro bono, and act as the state legislature's agents in providing a thorough and efficient education. School director elections are often non-partisan in contrast to other local state and local elections which prohibit cross-over voting by voters with expressed political affiliation.

While there are relatively few requirements on who may serve as a school board director, the statutory and regulatory requirements about who may teach in a public school are both very complicated and often very imprecise. 

In Pennsylvania, to be eligible to become a member of a school board, one need only be a citizen of Pennsylvania, a person of good moral character, 18 years or older, and have been a resident of the school district for at least one year prior to election or appointment.
 Direct self-dealing is limited statutorily in several ways:

1. School employees are prohibited in Pennsylvania, under Act 2 of 1980, from serving on a board where they are employed; however, this does not preclude them serving on a board where they live if the district of residence is different than the district of employment.

 2. School board members are prohibited under the School Code, Section 1111, from voting on the appointment of a relative to a teaching position on the board; 

3. The Public School Code, at Section 324, directs no school director from being interested in, or doing business, with the school district during the term of office.

Teachers in most states, however, must earn educational credentials, have a college degree, and pass certain standardized tests.  By and large, a college degree, which reflects some sort of course work on pedagogy and the content area in which the prospective teacher will teach, in conjunction with passing scores on standardized tests, are all that are required to become certified.  The degree is typically from a state approved program of teacher preparation, and standardized tests are devised by national testing firms such as Educational Testing Service or National Evaluation Systems. These are, as will be indicated below, rather minimal requirements, and often do not attract the most academically talented individuals.

Changes in student and teacher demographics, as well as rising expectations for student performance, are creating new classroom needs and opportunities for substantially renewing many districts' teachers. In the older, industrialized states, school age children will be relatively older in the next ten to fifteen years, thereby requiring relatively more secondary than elementary classroom teachers. At the same time, classroom teachers are, much like the rest of our society, getting older, and retirements will provide an opportunity to hire younger, less expensive teachers, and hopefully those able (or better able) to ensure that students can achieve high learning standards.

Some have commented that these demographic changes should be recognized by teacher preparation institutions so they prepare teachers with the right skills for the classroom needs of the next century. However, higher education faces its own financial incentives, and also has its own rigidities towards change. Colleges and universities with sizable education schools find it difficult to alter the activities of their own highly tenured education faculties, some also unionized, to not only train the right sort of teachers, but also ensure that those trained are able to help students achieve high learning standards.  Another aspect of higher education's struggle with its schools of education involves the cross-subsidization which education schools provide for other parts of their campus. Professional schools are often viewed with suspicion by other parts of a university campus, and schools of education perhaps fare worst.  They are frequently viewed as profit centers to be taxed to support other programs. Admissions policies are then pursued which encourage many, who would otherwise not attend college, to prepare for a career in education which may never materialize.

Relatively little emphasis has been placed by educational researchers on the role of the local employment decision and role of elected, volunteer school boards in responding to public demands for better student performance, although several recent papers have demonstrated that many local school districts do not hire the most academically qualified applicants.
  Ballou and Podgursky (1997) concluded:

1. Higher teacher salaries have had little if any discernible impact on the quality of newly recruited teachers.  

2. The failure of this policy can be traced, in part, to structural features of the teacher labor market.  

3. Recruitment of better teachers is further impeded by the fact that public schools show no preference for applicants who have strong academic records.

While they go on to propose, as solutions to these problems, market-based salaries based on performance, our analysis of the public education problem below focuses on the employment and personnel management decisions and the institutional/legal framework within which they are made for several reasons. 

First, Pennsylvania, along with other states, accords a permanent teaching certificate quite early in the career of teachers. Even in states which no longer have life-time certification, recertification typically requires no more than earning continuing education credits through inservice training, or, as in the case of Pennsylvania, college credits without regard to the linkage between teaching content area and graduate courses taken.  

Second, evaluation of historical personnel in any professional organization is frequently difficult, and especially so when one can not readily measure outcomes as in the private sector.  Simply ascribing student achievement to the efforts of an individual teacher ignores the obvious reality that student achievement is cumulative and dependent on those who taught the student earlier, as well as the student's own intellect, motivation, and home environment. Third, given the aging of the teacher force, there may be an opportunity, if decision makers are selective, to raise the quality of the teacher force by both improving the teacher preparation process as well as improving the teacher selection process.


Thus, while we agree with the Ballou and Podgursky (1997) observations about the results of teacher hiring practices, we arrive at a different set of policy recommendations to remedy them; however, neither set of recommendations precludes the other.


Who a district hires, unless they choose to leave voluntarily, is thus likely to be with the school district for a very long time. The employment decision, because it is therefore a long-term decision, involves the long-term commitment to pay salaries which will rise with if not above the rate of inflation. One commentator
 on an earlier version of this paper observed that the sort of financial commitment made at the time of hiring is on the order of $300,000 to $500,000 per teacher, or well above the national median  price of a new home purchase of $125,000.  As we shall see below, many school districts in Pennsylvania do not pay enough attention to the personnel process, and make such $300,000 to $500,000 decisions on the basis of no more than an hour of consideration. 

      
The purpose of this paper is:









1. to provide a variety of facts about public school teacher preparation in Pennsylvania and around the US which are not well known, and will be of general interest; and,

2. to interpret these facts in relation to the public policy design problem of creating incentives which will promote high learning standards.


The data on the matters of the nature of teacher preparation and certification and selection decisions in Pennsylvania are compelling.  They raise serious questions about whether local control as currently construed, the mantra of public education in the US, is capable of doing any more than ensure mediocrity. When one looks closely at who gets hired, how they get hired and retained, to teach in our public school classrooms, much of the mystery and confusion about mediocre student performance disappears. How one changes this, however, is not easy, and will likely be controversial.

Organization of Paper


The paper is organized as follows:


Section 2 outlines the major features of the market for classroom teachers in Pennsylvania. 


Section 3 explores the quality of teachers prepared in Pennsylvania teacher preparation institutions and the selectivity of school districts in their hiring practices as reflected in the content knowledge scores achieved by prospective and employed teachers;

Section 4 reports the results of an extensive survey of Pennsylvania school district employment practices, correlations across districts between differing personnel practices and average student achievement in mathematics and reading in 1996, and some econometric estimates of an exploratory model of who gets hired and the effects on student achievement.

Section 5 summarizes the stylized facts and their implications for educational policy viz. a viz. teacher preparation standards, program approval, and the standardization of employment practices by local school boards.

2
The Market for Classroom Teachers in Pennsylvania and their Preparation

Pennsylvania's 501 school districts currently enroll about 1.8 million students; they have employed about 100,000 classroom teachers annually for the last 15 years; overall there are about 130,000 professional personnel in the public education system. In the 1990's, between 3,700 to 6,300 teachers were hired annually; new hires have increasingly come from the experienced teacher force. In 1984 54% of newly hired teachers had prior experience; in 1996 68% of newly hired teachers had prior teaching experience in Pennsylvania. In 1996 only 1,285 newly hired teachers had no prior teaching experience. Somewhere between 4,000 and 6,000 teachers, administrators and coordinators have been annually hired by all of Pennsylvania's local districts and intermediate units. In 1993 a temporary early retirement window was opened by the Pennsylvania General Assembly.  About 10,000 teachers, administrators and coordinators retired, and about 8,000 new hires took place.  Hires of inexperienced classroom teachers have been on the order of no more than 2,000 per year, and in the last two years, that number has dropped to no more than 1,200. 

Like teachers in other industrialized states, Pennsylvania's teachers are getting closer to retirement: the median age was 45 and the median years of professional experience was 19 years; 25% of Pennsylvania's classroom teachers had 26 or more years of experience. 

2.1
Supply of Teaching Certificates from Pennsylvania Colleges and Universities

Pennsylvania trains far more teachers than it hires.  Pennsylvania currently has better than 90 teacher preparation institutions including 14 state supported institutions which were originally two year normal schools. In the past several years, Pennsylvania certificating institutions have issued better than 20,000 certificates per year of various kinds.  Compared to the 1980's, the production of various teaching and administrative certificates is accelerating. It follows, of course,  that the vast bulk of newly trained teachers each year are unable to obtain teaching positions in Pennsylvania. Table 1 displays the astounding production of teaching certificates by broad certification area over 5 year intervals.

(Table 1 about here)

2.2
Supply and Demand through School Year 2005


Demographic analysis of student enrollment by school district, grade and course through 2005, and demographic analysis of possible teacher retirement scenarios by school district and course through 2005 indicate a wide range of teacher replacement needs.
 Table 2 indicates by broad certification area the ratio of hiring needs, under three retirement assumptions and historical quits,  in relation to the number of employed classroom teachers in 1996/7.


Three different retirement assumptions are entertained: 1) teachers will retire at age 65; 2) teachers will retire upon reaching 30 years of service; or 3) teachers will retire when they have achieved 27 years of service and age 55 (the incentives in place in 1993)


Columns 8, 9, and 10 of Table 2 show the projected accumulated retirements and voluntary quits between 1997 and 2005 under the three retirement assumptions. Each projection also takes into account changing student demographics and course enrollments. Columns 11,12, and 13 show the projected turnover rate, or the percentage of the currently employed teachers (Column 2) who will be replaced between now and school year 2005.

     This analysis indicates:

1.
The net number of elementary teachers will decline overall across the next 9 years by 1,388 teachers if elementary school teachers wait until age 65 to retire. Under the other retirement assumptions, around 11-14,000 elementary school teachers will be needed, of whom 5,000 will be due to voluntary quits.

2.
If teachers retire earlier, e.g. do not wait until age 65 to retire, the numbers of teachers needed jumps dramatically to somewhere between 46,000 and 50,000 or anywhere from 56% to 61% of the 1996/7 stock of employed teachers.

3.
When one combines the predictions with historical teacher production levels, it is difficult to reach the conclusion that there will be teacher shortages. Table 3 indicates that there are vast numbers of certified teachers produced during the 1980's and 1990's who actually outnumber the number of employed teachers by about 2:1 overall. In areas such as elementary education, mathematics, and social studies, vast numbers of teachers were trained. The ratio of hiring needs or demand to this measure of supply is anywhere from 12% to 65%, depending on the certification area in question.

(Table 2 about here)

(Table 3: about here)

Several conclusions suggest themselves from this analysis. Tthe public education system has an opportunity under reasonable or accelerated retirement scenarios to employ younger teachers, who presumably will be considerably less expensive than those retiring, and an opportunity, if selective, to employ teachers more able to ensure that students meet high learning standards.  The problem local districts will face involves how to choose wisely among many applicants.

2.3
Pennsylvania's Teacher Certification Framework 


To be employed as a public school teacher in Pennsylvania, the applicant:

1. must be of good moral character;

2. is mentally and physically qualified to perform the duties of a teacher;

3. is 18 years of age; and,

4. have earned a baccalaureate degree as a general education requirement in a program of teacher preparation approved by the Pennsylvania Department of Education, and be recommended to the Department of Education for certification by the program.


Also, under ¶49.18 a) of the Teacher Certification Regulations, the Secretary of Education was required, as of May 9, 1985, to "institute a testing program for candidates for certification designed to assess their basic skills, general knowledge, professional knowledge, and knowledge of the subjects in which they seek certification."

As a practical matter, those interested in pursuing a career in public school teaching must apply to and be admitted to a college or university which has an approved program of teacher preparation. Such programs are approved by area of certification, e.g. elementary education, various types of special education, or areas of specialization at the secondary level (social studies, mathematics etc.). Satisfactory completion of the program's stipulated course requirements, coupled with a letter of recommendation, and passing scores on standardized teacher examinations offered by the Educational Testing Service of Princeton, New Jersey, enables one to obtain teacher certification.  In turn, such certification enables the applicant to be legally employed by a public school district.

2.4
SAT Scores of Pennsylvania High School Seniors Interested in Education Careers

Pennsylvania is among 19 states that do not require standardized tests for admissions to teacher preparation programs. Some evidence is available from ETS, however, on the comparative scholastic aptitude of those interested in becoming public school teachers compared to other college majors in Pennsylvania. Table 4 displays the mean verbal and math SAT scores for Pennsylvania and the US for 1996, and the combined math and verbal score stated as the percentile in the overall national distribution of scores. Several things are evident. First, Pennsylvania's SAT scores are lower than their counterpart US scores; this has been explained by some observers as due to large numbers of Pennsylvania high school students taking the examinations. Second, Pennsylvania's high school seniors intending to become education majors score substantially below their counterparts interested in pursuing academic majors. For example, the mean math SAT score of an intended education major was 471 compared to a 614 for intended math majors, or a 30% difference. A 471 is well below the median or 50th percentile. Compare the combined percentiles of an intended education major in Pennsylvania at the 35th percentile to the 82nd percentile for an intended math major. When the verbal score of intended education majors, 483, is compared to that of a intended language and literature major of 595, we observe a 26% difference in absolute scores. The relative overall position of intended education majors and language and literature majors is respectively the 35th and 81st percentiles. 

Another way to view these SAT scores is to recognize that, 65% of those taking the SAT test in 1996 demonstrated greater scholastic aptitude. than those intending to return to public education upon earning their teaching certificate.

 
There is national evidence that those who got hired and remain in teaching have SAT scores at about the 25th percentile of all employed college graduates.
 If the academic aptitude level of classroom teachers hovers around the 25’th or 35th  percentile of those overall, it is easy to understand why international comparisons of US 14 year olds compares unfavorably with their counterparts around the world.  Having classroom teachers with below average aptitude levels themselves can easily dilute the motivation and achievement level of the majority whom they teach, since the majority of students in the classroom display stronger academic aptitude than their classroom teacher did. 

(Table 4 about here)

2.5
National Teacher Examination (NTE) Tests and Passing Levels

Beginning in the late 1980's, Pennsylvania, along with many other states, began testing the general; and content knowledge of prospective teachers. In 1987, Pennsylvania replaced its own teacher preparation tests with selected ETS examinations. The National Teacher Exam and its successor, Praxis, is designed by ETS to measure competency in the knowledge of core basic skills (reading, writing, and mathematics), competency in core education knowledge (general, professional and communication), and competency in the content knowledge in various specialty areas.  

States vary widely in their use of ETS testing products. As of January, 1997 ETS core battery tests in reading and writing were used by 22 states and the Department of Defense, but only 14 purchased the ETS mathematics examination, and fewer (11) purchased the mathematics content knowledge test; only 6 purchased the mathematics test of proofs, models and problems. Only California and Oregon purchased the second mathematics test of proofs, models and problems. It seems likely that states which test their mathematics teachers more widely are more demanding of what their mathematics teachers know about mathematics than states which do not test as widely.

The current versions of the various exams do not purport to measure teacher classroom effectiveness, usually described as pedagogy, although the core battery tests of professional knowledge test for understanding of pedagogy as contrasted with actual effective classroom performance. Also, the NTE/Praxis tests are not validated on the subsequent performance of the teacher's students' performance or academic achievement, rather they have been developed on the notion of developing a pool of competent teachers as determined by practitioners and those in teacher preparation programs. The definition of what constitutes a minimum level of content knowledge is left to the states to determine through annual panels of experienced teachers who review the most recent examinations, and set passing thresholds based on their peer evaluation.

While ETS is emphatic in their position that NTE/Praxis tests do not measure the competency of a prospective teacher, common sense suggests that the greater the content knowledge competency of a classroom teacher, the stronger the likelihood that the teacher's students will have an opportunity to learn that particular subject matter.  That is, subject matter knowledge or content knowledge, as reflected in higher NTE/Praxis tests, is a necessary but not sufficient condition for being an effective teacher. This would seem especially important at the middle school and secondary levels.

In Pennsylvania, prospective teachers must pass ETS's National Teacher Exam core battery tests in Communication Skills, General Knowledge, and Professional Knowledge, and as of 1997 also core battery tests in Reading and Writing (but not Mathematics) and ETS subject matter tests.
 Passing scores are determined by the Department through panels of experienced teachers, and have been implemented over time.  

Table 5 shows the passing score (Column 2), test range (Column 3), a calculation of the fraction of questions of average difficulty correctly answered needed to pass (Column 4), and the effective date the passing score was set (Column 5).  Since the test range of the tests is centered above zero, typically from 250 to 990, and guessing is allowed without penalty on these examinations, there really are fewer points available to be earned than the top score of, say, 990. If we subtract the lower bound of the range, we note that 740 points are available to be earned since 250 points are available simply for taking the test.  If we subtract 250 from the median score and from 990, we can calculate the percentage of questions of average difficulty that must be correctly answered to pass the test.

In general, one need not score better than 50% correct to pass the teacher content knowledge examinations in Pennsylvania, and, in the basic area of reading, one need correctly answer only 26 percent of the questions of average difficulty. The fact that the passing scores or cut scores are set so low necessarily implies very high passing rates for those who take the NTE examination. For Pennsylvania they are, with the exception of Social Studies and the most recent science examinations, on the order of 95% or higher.
 Low cut scores, coupled with vague
 and loosely applied teacher preparation program approval standards, through forgiving state oversight, implies that virtually anyone can become certified to teach in Pennsylvania if they are willing to spend a number of years taking teacher preparation courses and achieve the cut scores. This was especially the case in physics, chemistry, and earth and space science during the period 1987-97 when there was no cut score whatsoever promulgated by the Pennsylvania Department of Education, and remains the case for General Science which continues not to have any cut score.
 An interested general science teacher candidate merely has to take the ETS general science test to pass it.

(Table 5 about here)


Table 6 shows all of ETS’ Praxis teacher tests, the range of test scores ( Column (2) and Column (3)),  the national scores at the 25’th 50’th and 75’th percentiles of the national distribution (columns (3)-(5)), and the percentage of questions of average difficulty correctly answered for the score at the 25’th percentile (column (6)).


Table 7 carries forward from Table 6 the actual score at the 25th percentile, the percentage of questions of average difficulty answered correctly at that score, and then, in subsequent columns, the passing scores as of March, 1998 for seven comparison states. Very few states set passing scores above the 25th percentile, consistent with the passing scores observed for NTE tests in Pennsylvania discussed earlier.

(Table 6 about here)

(Table 7 about here)


These low cut scores and high passing rates can also be compared to practices in other countries for public education, and to other professions in the U.S.  Bishop(1995) reviews the evidence on teacher preparation standards in the US vs. France and the Netherlands, and the performance of high school students on international achievement tests, and emphasizes the far more selective nature of teacher preparation programs overseas than in the US. In France, for example, only 31%  who took the Certificat d'Aptitude au Proessorat de l'Enseignement du Secondaire passed it,  while the more rigorous Aggregation Externe had a pass rate of 17.7% rate.

With regard to pass rates in other US professions, in accounting, 20,213 candidates sat the Spring, 1994 CPA examination; passing score standards are set by each state CPA society. Nationally, only 17.6% passed all of the various portions of the exam while 50.4% failed all portions of the examination. In Pennsylvania, 5.2% passed all portions of the 1994 examination, and 62% failed all portions.  Overall, 32.0% nationally and 32% in Pennsylvania passed some portion of the overall CPA examination.

In law, 69.8% of those who took a state bar exam passed it throughout the US in the Winter of 1995; in Pennsylvania the comparable passing rate was 48%.
  By contrast, the passing rates in Pennsylvania and most other states on teacher certification tests is 95% or higher.

2.6
Example of Pennsylvania Program Approval Standard: Mathematics Program
Pennsylvania Department of Education regulations governing approved programs of instruction are both quite voluminous and quite vague. As an example, consider those governing the approval of mathematics preparation. They are quoted in their entirety below to acquaint the reader with the nature of the state standards: 

Standard I

The program shall require studies of the mathematical concepts and logic in statistics and probability, algebraic structures, geometry, linear algebra, calculus, trigonometry, number theory, and finite mathematics.

Standard II

The program shall require studies of the historical and cultural significance of mathematics.

 Standard III

The program shall require studies of and experiences in the development and application of mathematical models in other disciplines such as physics, biology, sociology, psychology, and economics.

Standard IV

The program shall require studies of an experiences in the use of the computer, fundamental programming, and educational software development and use.

Standard V

The program shall require studies of the mathematical content included in secondary, junior high school, and middle school curricula.

Standard VI

The program shall require studies of and experience in adapting mathematical instruction to the needs and abilities of each student including the needs of the exceptional student.

Standard VII

The program shall require professional studies distributed over the areas defined in General Standard XIV. The student teaching experience should require the candidate to demonstrate competency in these areas.

No minimum number of courses in algebra, calculus, matrix algebra, etc. are stipulated, nor are the particular topics within any of the areas of mathematics defined. In an area as well defined as computer programming, the student is not required to take one of several popular languages such as Pascal or C++, but merely to have been involved in studies and experiences in the use of the computer.

2.7
Comparison with Other States

Many (40) states require that the college education earned in conjunction with earning a teaching certificate be from a regionally accredited institution; Pennsylvania does not. Of Pennsylvania's 90+ teacher preparation institutions, 16 are NCATE accredited. Remarkably, in Pennsylvania, there is a negative, highly significant statistical relationship between a district's high school students going on to post-secondary education and the district employing greater proportions of NCATE accredited teachers (-.38).
 


Pennsylvania's certification requirements are silent with regard to whether or not the prospective teacher must have a major in professional education. The program of preparation must be approved by PDE; 14 states require the prospective teacher's degree be an education major while 11 others prohibit.
 the college major be in professional education.  This second group of states includes California, Connecticut, Maine, Massachusetts, New Jersey, New York, Tennessee and Utah

NASDTEC reports that Pennsylvania's program approval standards have the effect of requiring that prospective teachers take general education courses in humanities, fine arts, social science, history, and natural science.  Thus, general studies in English and mathematics are not required in Pennsylvania, in contrast to virtually all of the other 37 states that have some sort of general education requirements.
 


At the turn of the century, all but nine states issued life teaching certificates.
 By 1996, however, only six states, including New Jersey, New York, and Pennsylvania, continued to issue permanent or life certificates.

3
Teacher Quality and Teacher Selectivity in Pennsylvania 

Questions naturally arise about whether or not teacher quality, as measured by content knowledge performance on standardized examinations, matters viz. a viz. student achievement of a teacher's students. Also, questions naturally arise about how much variation there is in teacher test scores in Pennsylvania, and how selective school districts have been when hiring teachers since teacher testing began. 

3.1
Teacher Quality and Student Achievement 

There is a small academic literature on the effect of teacher quality and substantive preparation on student performance in the U.S.
  In an examination of the statistical relationship between NTE scores and student competency and student achievement in North Carolina, Strauss and Sawyer(1986) very strong evidence of a very sizable linkage between core battery NTE tests and 11th grade reading and math competency and achievement scores.
.  In that study, a 1% relative increase in average core battery scores at the district level was associated with a 3% relative decline in the fraction of students who fell below grade level in reading and math; this result was after controlling for ethnicity, student teacher ratio, college going plans, and per capita income of the school district.

Ferguson (1991) found a similar relationship, although not as large, between measures of teacher quality and student achievement in Texas, and Ferguson and Ladd(1996) found similar relationships in Alabama.

Monk and King (1995) examined the effects of teacher preparation, as measured by the extent of a teacher or group of teachers’ substantive training, in turn measured by his/her college credits in the substantive area of accreditation, on their immediate and previous students’ achievement. Importantly, Monk and King (1995) found that one more semester of teacher’s prepa​ration in mathematics translates into a 1.5% improvement in student performance. Low-pretest students in math gain scores were more sensitive to the level of teacher preparation than were high-pretest students. Also, high-pretest students in math were more adversely affected by variability in preparation than were low-pretest students.

3.2
Content Knowledge Levels of Secondary Teachers Trained by Institution In Pennsylvania.


Table 8 summarizes the range of NTE scores for elementary education and eight secondary specialty areas. For each test, test scores across time were grouped by teacher preparation institution which the student indicated to ETS at the time of the exam, and the median of the test score distribution determined. Table 8 displays  the minimum passing score, the lowest median test score and institution, and highest median test score by institution, along with the number of institutions for whom NTE test scores exist.
 Table 8 also displays the percent of questions of average difficulty correct answered which are implied by the median score.

The range of test scores between lowest and highest institutions is quite large, and in several instances the median score is below the minimum passing score. The range of  correcty answered questions of average difficulty  varies from as low as 14% in Biology to as high as 84% in English. If one subtracts the lowest from the highest median score for each specialty test, one finds the largest range in Biology: the lowest median score was 355 and the highest median was 810 or a different of 455 points.

Elite, expensive liberal arts schools dominate the list of high performing teacher prepara​tion institutions; their high scores undoubtedly reflect their high admissions requirements and the quality of their own programs.

(Table 8 about here).

3.3
Selectivity of Local Teacher Hires: 1987-96

   

Given the range in content knowledge of teachers trained in Pennsylvania teacher prepa​ration institutions, a question arises about the final result of the hiring process. Do Pennsylvania school districts sift through the vast number of teachers offering themselves to the labor market each year? Several sorts of information are available to answer this question.


First, one can look at where teachers were prepared and where they were hired to ascertain if the teacher markets are local, regional, state​wide or national in character. Second, one can also look at the test scores of teachers hired in relation to the distribution of test scores to see how selective, in terms of content knowledge, school districts have been. Also, as reported below in Section 4, we directly asked school districts about the nature of their employment procedures and experience.


With regard to the geography of hiring practices, it appears, based on 1993 analysis, that most districts hire from local institutions. An exhaustive analysis of new hires
 indicates that 60% of newly hired teachers come from institutions no more than 70 miles away from the hiring school district. For Allentown, Erie, Lancaster, Pittsburgh, and Sharon metropolitan school districts, 90% of the teachers come from 70 miles or less, while districts in the Philadelphia, Johnstown, Reading and Williamsport metropolitan areas hired 80% of their teachers from within 70 miles.

With regard to the actual selectivity of district hiring practices, Table 9 displays by MSA the highest and lowest median NTE specialty test of school districts in the MSA. For example, in the Allentown MSA, the school district with the highest median NTE mathematics score had hired teachers whose median NTE mathematics score was 760, while another district in the same MSA with the lowest median NTE mathematics score had hired teachers whose median mathematics score was 540, or a difference of 220 points or 40%. 

As noted earlier, Pennsylvania did not implement minimum Chemistry and Physics test scores until this year. It is evident by examining the lower range of Chemistry and Physics that in some parts of the state, the lower bound on content knowledge of employed chemistry and physics teachers was extremely low. In Allentown, the district with the lowest NTE Chemistry score had a median NTE Chemistry score of 390 which translates into having correctly answered only 19.9% of the questions of average difficulty. The lower bound on physics test scores in Erie was 380, which translates into correctly answering only 17.6% questions of average difficulty. In all likelihood these science teachers are now tenured. Such low content knowledge scores not only raise questions about the content knowledge of the teachers, but also the ultimate value of professional development investments. It also raises questions about the manner in which districts recruited these teachers, and perhaps why there is growing pressure to provide alternatives to traditional certification programs.

Table 9: Range of Employed Teachers’ National Teacher Exam Scores: 1987-97 

(Highest and Lowest Median NTE Score of School District by Pa. MSA) 

4
Employment Procedures and Practices in Pennsylvania 

4.1
Major Features of 1997 Teacher Employment Survey

In conjunction with the analysis of historical, administrative records of the Pennsylvania Department of Education, a survey eliciting the characteristics of classroom teacher recruitment and hiring procedures and experience was devised and administered in 1997 to all 501 school districts in Pennsylvania. Three stakeholders were surveyed with the identical survey instrument: School Superintendents, School Board Presidents, and Teacher Union President.

In 1997, school superintendents reported the following about their hiring procedures and practices:

1. only 49% of the districts have written hiring policies;

2. only 25% of the districts advertise outside of Pennsylvania for openings; about 83% advertise outside their district; the  major forms of local advertising are: Pennsylvania School Boards Association Bulletin,  word of mouth, bulletin boards in the district, education schools placement offices and the local newspaper;

3. about 40% of the current teachers in the district obtained their high school diploma or attended high school in the district where they work;

4. about 1/3 of the districts fill full-time openings from substitutes or part-time teachers whom they already know; 14% of full time positions filled are from internal transfers within the district;

5. 26% of the districts reported requesting waivers from the Department of Education and 65% (of those requesting) obtained a waiver; 27% stated that a waiver was requested because applicants were not fully qualified;

6. districts generally experienced better than 5 applications to each vacancy, and on average 50 elementary applications for each opening.;

7. only 20% of the districts reported that salary was a limiting factor in their obtaining their most desired teacher recruits;

8. 90% of the districts reported that some certification areas were easy to recruit in (elementary was mentioned by 74% of the districts);

9. 78% of the districts stated that some certification areas were difficult to recruit; (14% mentioned physics, 17% mentioned foreign language);

10. 80% of the districts require more than the basic, state-mandated application form put in place in the Fall, 1996; written recommendations, transcripts and a copy of the certification were requested 65-70% of the time, if anything beyond the state form was requested;

11. in about 1/3 of the districts, a non-interviewer plays a role in the hiring process;

12. the most influential factors used to narrow the paper applicant pool for subsequent interviewing are: major in area of teaching, overall grade point average and grade point average in major, past performance in teaching, and reference or recommendations;

13. independent evidence on content knowledge and caliber of certificating institution were about as an important as indications of community involvement, willingness to assist in extracurricular activities, and non-teaching work experience;

14. 44% of the districts use more than one interview team to interview applicants;

15. first and second interviews average about 40-45 minutes; 

16. 94% of the districts report the building principal is present in the first interview, 34% report other teachers, and 11% report school board member(s) were present;

17. 27% of the districts report using a sample classroom presentation as part of the initial evaluation process while 36% require a sample  classroom presentation if a second interview is required;

18. The school superintendent and building principal determine in 2/3 of the districts who moves from the interview list to the narrowed applicant pool; 21% of the districts report the school board members participate in this narrowing process; only 12% report other teachers are involved in the narrowing process and 17% report that the department head participates in the narrowing process.

19. in the case of late hires, 1/3 of the positions offered were for full time, contract positions; current substitutes are first offered such positions in 28% of the cases; 83% of the districts do not use a separate personnel process for late hires;

These initial results suggest, consistent with Ballou (1996)and Ballou and Podgursky(1997), that less emphasis is placed on content knowledge other than what is reflected in grade point averages (but not college of preparation) than independent measures of academic preparation. Performance on test scores is weighted, on average, as heavily as willingness to engage in extracurricular activities.

It also is clear that most districts do not actively seek new teacher applications through vigorous advertising and recruiting. The result is that a high proportion of hired teachers are simply those the district knows best, their own graduates. This finding is also consistent with a nepotism model of the hiring process for which there is anecdotal evidence; some added to our survey responses by frustrated school administrators. 

4.2
Student Achievement and Aspects of the Employment Process
A question naturally arises about whether the structure and nature of the classroom teacher employment process is associated with different levels of student achievement. On the one hand, common sense suggests that the more careful districts are in selecting teachers, and the more attention paid to the academic background and achievement of teachers in the selection and employment process, the more likely it is that the district's own students will perform better on competency and achievement tests. What we find is consistent with common sense: districts which are more professional in their hiring process are also districts in which students demonstrate greater interest in further education, and achieve higher test scores.

Two kinds of statistical evidence are provided below: bivariate correlations and an exploratory structural model.

4.2.1 Correlations

We present below some  correlation analysis which substantiates this common sense conjecture. Two kinds of output measures are examined below: district level, weighted reading and math achievement scores on the 1995/6 Pennsylvania System of Student Assessment (PSSA), and the fraction of high school seniors with  post-secondary plans (PostSec),. Generally, districts which have more professional personnel procedures and stress academics tend also to have students to who go on to post-secondary education, and score higher on various achievement tests.

Table 10 displays the simple correlation between responses to selected questions from the employment practices survey and these measures of student classroom performance. The first row of the correlation table summarizes the question and the columns correspond to the various measures of student output. The row of data below the correlation coefficient shows the probability that the correlation is due to chance. For example, the first survey question analyzed in Table 10 is whether or not late hires were offered full time contract positions. The value -.08992 indicates that the more often this was reported, the lower the 5th grade average PSSA math score. This should not be interpreted as a causal statement by itself, but as a measure of association. Since the correlation is small in absolute value (.089), it is a weak association, and the probability value .1266, there is a 12.7% chance that the association is due to statistical error.

If we move to the fifth row of data,  which shows the correlation between the percentage of classroom teachers who earlier attended or graduated from the district where they are currently employed and various measures of student output, we find more systematic and reliable results. The higher the fraction of a district's teachers went to its own high school, then the lower all of its test scores are, and the lower the fraction of high school seniors with post-secondary educational plans.  The correlation coefficients range from -.13 to -.235 across student achievement tests and the origins of the district's teachers.

Where salary schedule limited applicants, in the minds of superintendents, student achievement was systematically lower. Here the correlations range from -. 09 (and not reliable) to -. 2 for post-secondary plans.

The more frequently a school district requested waivers from the Department of Education, the lower the various measures of student achievement. Correlations here range from -.12 to -.18.

Districts which request information from applicant teachers beyond the mandatory state form tend to have students who achieve more highly across all grades, and have students with greater post-secondary educational plans. Correlations here range from .168 to .25; all are highly statistically significant. Indeed, a number of the indicators of requesting further information in the initial screening process are correlated with greater student achievement: written recommendations was very highly related to student achievement. Since obtaining in writing others' opinions of a candidate's skills requires the candidate to obtain it, and it implies that the district receiving it will review it, it can be viewed as an indicator of the seriousness with which the district takes the application process. Evidently districts which make this effort also tend to have students who achieve more highly.

Initial screening on the basis of overall grade point and grade point in the applicant's major is associated with greater student achievement, as is past performance in teaching and references and recommendations. Dual certification and prior experience in teaching are not associated with higher student performance. Where districts emphasize advanced degrees, test scores, and essays in their initial screening process, 11th grade student performance in math and reading are higher.. 

Where districts emphasize community involvement, and willingness to do extracurricular activities in their initial screening, there is generally no relationship between this evaluation criteria  to student achievement.

Where districts screen applicants on the basis of whether or not applicants are a school district resident, student achievement at all grades is lower. These are some of the strongest correlations found: they range from -.20 to -.30 with errors of .0001.

(Table 10 about here)

 4.2.2      Exploratory Model of Student Achievement and Hiring Practices

     
A question also arises about whether or not the patterns observed in Table 10 between student achievement and various indicators of the professionalism of district teacher personnel procedures persist when examined in a multiple regression framework. Specification and estimation of a complete structural econometric model of the local personnel processes and their effects on student achievement is not an easy task, for it would necessarily entail explaining why some districts have professional personnel procedures while others do not, and how various personnel practices affect teacher efficacy and teacher quality. 


Some progress can be made, however, if we are willing to explore why districts tend to hire teachers who themselves graduated from the districts where they teach, and examine the effects of this measure of hiring insularity on student achievement. With regard to the first equation, we presume that school boards will seek increasingly to employ those best known to them (local graduates) when employment prospects locally are more adverse; we use the 1990 Census of Population’s unemployment rate by school district to measure local economic opportunities. Second, we presume that the more educated the general population, as measured by the 1990 Census of Population’s percent of adult population with a bachelors degree or higher, the less likely it is that a local district will simply hire its own graduates once they have obtained teacher certification.  We expect more educated communities to engage in monitoring activities to minimize this sort of hiring insularity.


Student achievement, measured by reading and mathematics achievement scores for 1995/6, the post-secondary educational plans of high school seniors in 1990/1, and competency examination scores for 1990/1, is driven in turn by this measure of hiring insularity, and the socio-economic status of the student body in the district as measured by the percentage of district students from AFDC families.

  
The unit of analysis is the school district, and the data pertain to the 1990’s. The two equation  model, in natural logarithms thus is:
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Table 11 displays the ordinary least squares estimates for Equation (1); note that since the specification is in natural logs, the regression coefficients can be directly interpreted as elasticities.  A one percent increase in the unemployment rate is associated with a .45 percent increase in the percentage of teachers in a district who graduate from that district; this is consistent with our conjecture that greater local economic difficulties encourages school board members and superintendents to focus on their own graduates when looking for new classroom teachers. On the other hand, the more educated the district’s adults are, the less likely the school board will hire locally; however, the elasticity is only -.29. Note that the t-ratios under each estimated regression coefficient are much larger than 1.96 which indicates that these results are not due to chance.

(Table 11 about here)


Table 12 displays the two stage least squares estimated achievement equations. Since the measure of hiring insularity is likely correlated with the error term in the second equation, an instrument was formed for it by regressing the natural log of all the exogenous variables in (1) and (2) on the natural log of the percentage of teachers who graduated from the district where they teach. The predicted value from this instrumental equation was then used in Equation (2).
 

(Table 12 about here)

It is evident that simply hiring ones own graduates, holding constant the socio-economic status of students currently being taught, adversely affects their achievement.  While the size of the effects of hiring insularity are small (the elasticities range from  -.08 to -.12 on various measures of math and reading achievement), these effects are larger and of opposite sign than the socio-economic status measure. Thus, if districts are concerned about overcoming the adverse effects of poverty on student achievement, they can make a substantial difference by not hiring their own recent graduates back to teach. 


If we focus on the effects of hiring insularity on student competency, rather than on student achievement, we find the effects are much larger. Now, the elasticities range from .42 to .75; a one

percent increase in the fraction of teachers in the district who graduated from that district will raise the percentage who are below grade level from .42 to .75. Again, these are much larger effects on this measure of academic success than is the poverty measure.


Finally, we note that hiring insularity has a large, adverse effect on the post-secondary educational plans of high school seniors; the elasticity is -.67.

Table 12: Two Stage Least Squares Estimates of Achievement Equation(t-ratio beneath coefficients)

4.3
Further Survey Evidence on Excess Supply
The above summary of survey responses indicates there were more applications than positions in 1997, yet many districts also reported difficulties in recruiting in some certification areas. Table 13 looks at the distribution among districts of the ratio of applications to positions. The analysis examines the ratio of applications to positions, ordered from smallest to largest ratio. Again, we find from survey responses that at least 3/4 of the districts looking for various certification areas had at least 3 applicants for every position, and in areas such as elementary education, mathematics English, and social studies they had at least 10 applicants for each position.

     In elementary education, there were 239 districts who were hiring; the first quartile of the ratio of applications to positions was 22. The median district had 50 applications and one districts had 1,176 applications for each position. Double-digit application to position ratios are evident also in mathematics, English and social studies. In the sciences and languages, the application ratio is small and in the 3-10 range for the 25th percentile which may imply that there may not have been sufficient interest to find the particular specialty.

(Table 13 about here)
5
Policy Implications of Preparation and Selection Practices 

5.1
Practices and Trends in other States

This review of teacher preparation, certification and program approval in other states indicates a wide variety of practices. States generally require prospective teachers to be of good moral character, have a college degree of some sort, and pass either state-devised or nationally marketed proprietary examinations. 

Of the states closely examined, only Connecticut has state-imposed standardized admissions standards (1000 or more of combined SAT scores). In some states there is anecdotal evidence that individual institutions require minimum test scores to be admitted to teacher preparation programs.

There appear to be major differences among the states in the specificity of their requirements on both the course work which teachers must complete to be certified to teach in an area, and the obligations on the institution.  Over the past several years there has been increasing national interest in ensuring that prospective teachers have college majors in the area which they intend to teach, and studies of assignment, reported this past fall in Education Week of all the states indicated that Pennsylvania had 14% of its teachers teaching in areas for which they did not have a college major.35  This was by no means high among the figures reported.

However, common sense indicates that simply doing a college major in history or mathematics with some reasonable degree of proficiency is not sufficient to guarantee that content knowledge levels are adequate for today's curricula or the more demanding curricula needed to make our students more competitive internationally. Colleges and universities vary enormously in the extent and quality of required curricula to obtain a particular college major and minor. While it is beyond the scope of this study to review each of Pennsylvania's program approval standards, and compare them with other states' standards, it is evident that Pennsylvania's mathematics standard is vague and unlikely to ensure strong secondary mathematics teachers throughout its 501 school districts.

Another difference among the states, and closely related to the issue of whether a college major is required or not, is whether obtaining a degree in professional education is acceptable or not. As indicated, 11 states, including several of Pennsylvania's neighbors (New York and New Jersey), do not accept for certification purposes professional education degrees per se , although through their reciprocity of certification in other states, some sort of accommodation is available. The point here is that prospective teachers in these states must not only take education courses dealing with pedagogy and perhaps child development, they must take specialty courses that constitute a major in history etc. Whether these courses are in schools of education or in colleges of arts and sciences matters both in terms of the breadth of the major as well as depth of the course work since the faculty in the colleges of arts and sciences will presumably be keeping up with their field by reading current research in it if not adding to the body of research knowledge through their own research. Common sense suggests that requiring a college major in the academic department will not only be more rigorous and ensure greater content knowledge for the prospective teacher in that area, but also maintain a longer term interest in keeping abreast of the subject matter. The latter is important for subsequent, effective professional development.

Arguably any shortfall in the content knowledge preparation requirements by the states could be overcome by requiring prospective teachers to pass difficult subsequent content-knowledge testing; however, the current manner in which the passing scores are set, peer review state-by-state,  seems to militate against enforcing quality control post-baccalaureate. Moreover, one can reasonably ask whether validation is being properly accomplished since it is based on review of other teachers rather than being based on student achievement later on. To be sure, this is a more difficult task, but given its importance, something one would expect the national testing services or a lead state to pay attention to. On the other hand, there is evidence, reviewed above, that higher NTE scores are associated with higher student achievement.

One of the more interesting aspects of the detailed review of selected states was California's statutory requirement that educational preparation institutions publicly state in their published catalogue the placement rate for it so that applicants and students are informed of their employment prospects. Given Pennsylvania's large imbalance between production of new teaching certificates and their employment, this sort of public information would undoubtedly improve career planning.

5.2
Summary of Data 


The empirical and legal analysis of teacher preparation and selection can be summarized as follows::

1. Teacher certification requirements are particularly modest in Pennsylvania. Neither  a college subject matter major is required for certification, nor is program approval based on well defined curricula and stringent state oversight.

2. Pennsylvania's teacher force is aging, and simulation analysis suggests that as many as 50,000 hires may be needed to replace retirements by 2005/6;

3. Many more teachers have been trained inside Pennsylvania than have been hired; both comparisons of the state's administrative records on teacher certifications and responses to the employment survey show that there are many applicants for each opening although there are differences among certification areas;

4. There is wide variation in the content knowledge test scores among Pennsylvania's teacher preparation institutions. Given that passing scores are quite low, around the 10th or 20th percentile and often representing very low fraction of correct, weighted scores, this means that there is a large pool of highly variable quality certified teachers from which districts make employment decisions.  Generally, the standardized test scores are highest for Pennsylvania's private college and university prospective teachers; however, some state system institutions scores in some specialty areas are high; the wide variation in scores undoubtedly reflects widely varying admissions requirements as well as rigor in the particular programs.

5. Ranking of each of Pennsylvania's school districts in terms of the median test score of their elementary school teachers hired over the last 10 years shows wide variation in the selectivity of the hiring districts, or attention to content knowledge in the process. Visual examination of the scores, by metropolitan area, shows very wide ranges in content knowledge levels (often 100 points on the NTE Elementary test between the most and least selective district and as much as much as 300 points difference on NTE science and mathematics tests).

      There are examples of:


i) rich, high paying districts hiring high content knowledge teachers, 


ii) poor, moderately paying districts hiring high content knowledge teachers, 


iii) rich, high paying districts hiring low content knowledge teachers, and


iv) poor, moderately paying districts hiring low content knowledge teachers.

6. Written hiring procedures are absent in about half of the districts; content knowledge or subject knowledge seems not be central to the selection process; 

7. On average, 40% of a typical Pennsylvania school district's teacher force is composed of its own high school graduates who went off and obtained a teaching certificate and returned to that district to teach;

8. There is a strong, negative statistical relationship between student achievement and student competency in a school district, and greater emphasis placed in the screening process on hiring prospective teachers who are already district residents

If we take the percentage of teachers in a district who graduated from that district and then returned to be an indicator of insularity, we find that it is positively related to local unemployment rate, and inversely to the educational background of the adult population. Moreover, this measure of hiring insularity is inversely related to student achievement, student competency, and the post-secondary ambitions of high school seniors, holding constant the socio-economic status of the students themselves. The estimated elasticities of the effects of insularity range from -.08 to -.12 on student achievement and from .44 to .75 on the fraction of students testing below grade level on math and reading tests;

9. Most districts spend less than 2 hours with teacher candidates prior to hiring them--2 40 minute interviews and perhaps 1 sample classroom session; given that tenure is achieved after 2 years, and accorded to virtually all who remain. This contrasts with the more substantial interview procedures in higher education and the significantly longer period before tenure is achieved. Given the long-term nature and expense of a teacher, on the order of $300,000 to $500,000 on a present value basis at 4%, the procedures underlying the hiring decision in most districts appear risky. 

10. Hiring from substitute lists has become a way for 1/3 of the districts to hedge and observe longer before making such long-term commitments. 

11. Stronger content knowledge or subject knowledge is associated with stronger classroom achievement; this is based on studies in other states, as well as correlations of achievement and NTE scores in Pennsylvania.

12. Statutory and regulatory requirements for serving on local school boards are very modest, while the statutory and regulatory obligations on school districts in Pennsylvania are both very substantial and quite vague.

5.3
Thinking about Reform Strategies

It is self-evident that improving student academic achievement is central to improving the prospects of employers expanding and/or moving to Pennsylvania to do business. A vigorous job market, with rising wages and salaries, is preconditioned on a labor force that is literate and numeric, and continuously able to learn. Common sense suggests that the teacher force must have the same capacities if we expect it to educate our children to these standards. 

Changing the way large, independent and secure, expensive, complex institutions, with their own internal incentives and organizational goals, relate to each other in ways that result in greater student achievement is neither transparent nor easy to implement. This is especially the case given Pennsylvania's dedication to what is often enthusiastically described as "local control'' or the bedrock of Jeffersonian democracy. 

One does not have to be an auditor or financial analyst to understand that the incentives in much of the law governing public education in Pennsylvania encourage attention to matters far different than producing knowledgeable teachers or greater classroom achievement of their students. In a time of difficult employment prospects, teaching jobs are among the highest paying, and the most coveted in many parts of the state. As a group of personnel directors told us  in Western Pennsylvania, the intensity of pressure they face to hire relatives of residents seems to grow with the economic adversity the area is facing. Ironically, paying attention to this as a rationale for hiring instead of the content knowledge of the teachers can only, in the long run, make matters worse. 

Conventional Reform Strategies 


Improving classroom achievement entails not only measuring it and making students and their parents aware that it matters, but addressing the manner in which teachers are admitted, prepared, hired, tenured, and retrained as well as the curricula which they teach in relation to these standards. 

Conventional school reform strategies among the states entails the measurement of student achievement, and then dealing subsequently with the ``problem'' as evidence on substandard achievement accumulates. As Pennsylvania is only now embarking on raising systematically its academic standards by offering more difficult student achievement tests to each district, it has not encountered the backlash which other states (Oregon and Michigan) have experienced  in reaction to very high failure rates on mathematics and writing examinations.

Given that substantial teacher retirements will occur in the next few years, conventional reform strategies for Pennsylvania, which are being discussed nationally, include raising admissions standards to teacher preparation programs, requiring prospective teachers to earn well defined college majors, taught outside the school of education in their intended field of teaching, and passing standardized content knowledge tests at much higher levels. This approach to improving the quality of the certified pool from which districts hire has much appeal; however, it fails to deal with the following difficulties:

1. Unless such higher standards are imposed on all types of hires, it will not foreclose hiring from the pool of 400,000 already certified teachers who do not have teaching jobs, and who are quite variable in quality.

2. It does not deal with the adverse financial impact on publicly supported teacher preparation institutions that will occur as fewer students are able to attend these programs because academic standards of admission and certification are imposed.

3. For teachers in the 35 to 45 year age range, who are already tenured and may not be prepared for new curricula and more demanding academic environments, serious questions arise about what sort of professional development can be effective in ensuring that their students will be taught at world-class levels.

4. Conventional reform strategies do not deal with the realities of the local teacher hiring process which have been measured and discussed above.  As long as waiver procedures exist which enable local school boards to hire without regard to the content knowledge and academic preparation of prospective teachers, it is likely that some district officials will continue to view the employment of teachers as something they are entitled to personally benefit from. Even revising waiver procedures may not eliminate this sort of conduct in light of the historically low certification requirements and reality of 400,000 unemployed teachers of variable quality noted above.

Unconventional Reform Strategies 


To make a difference today and tomorrow in terms of the quality of classroom teachers in Pennsylvania, or any other state, may require new kinds of thinking, or what some may consider to be unconventional reform strategies in addition to those outlined above.

If we begin with the current inventory of classroom teachers and their relationship to more demanding curricula, common sense suggests the desirability of bench marking their current content-knowledge so that their ability to deal with new and more challenging curricula can be ascertained.  "Bench marking,'' however can itself controversial since finding out that a high percentage of classroom teachers are not ready or able to deal with new curricula might be something they do not want discovered. There are several different ways to bench mark the content knowledge of current classroom teachers. The National Commission on Professional Teaching Standards has established a peer review process which a number of states are adopting as a standard for evaluating tenured classroom teachers and providing salary incentives for achieving this level. State administration of standardized content knowledge examinations to all of its teachers can be a way to quantify what needs to be accomplished through professional development, and need not lead to an acrimonious debate over whether or not teacher tenure ought to be abolished or life-time certification replaced by periodic recertification.

Determining the content knowledge of  existing classroom teachers addresses only part of the issues in the classroom today. Teaching efficacy remains an important issue as well. While the National Commission on Professional Teaching Standards' review process entails a year long evaluation of actual pedagogy, it is quite expensive (over $2,000 per teacher or  $200 million in cost to evaluate each of Pennsylvania's 100,000 classroom teachers) and the capacity of the process is no more than several thousand teachers/year nationwide.


One way to deal with the efficacy issue of current classroom teachers is to begin with the presumption that every school district has a handful of non-productive teachers.  It seems likely, however, that while both school administrators (principals and superintendents) and local unions leaders know who they are, the realities of the collective bargaining agreement's protection of these teachers, and the unwillingness of school administrators to engage such conflict-ridden personnel procedures means that these teachers, who one might deem to be "lemons'' remain in the classroom. Their continued role in the classroom not only adversely affects the students, but probably also demoralizes other teachers because they observe on a daily basis that non-performing teachers get the same rewards as they do. One way to address this problem is to simply allow parents to choose who their child’s teachers will be each year, the practice in higher education, rather than the current procedure of having school administrators assign students to teachers.
 

At the extreme "lemon'' teachers will find themselves without any students. Since there is no prohibition in current collective bargaining agreements against their getting paid even though they have no students to teach, and they are already budgeted for, the adverse effects of such teachers on students will be mitigated.
  It is unlikely in all but the smallest districts that the diversion of students to other teachers will lead to much of an increase in classroom size since the number of "lemons'' is by definition small (I would guess under 5% of the teacher force), and the effect will be averaged out over many other teachers. Over time, as taxpayers become aware of a few teachers getting paid to not teach, presumably pressure will grow on school administrators, elected school directors, and the local union to adopt procedures which allow the effective solution to this problem rather than allowing it to fester. Undoubtedly some of these unproductive teachers will realize that they must improve in order to have students to teach, and will become effective enough to attract student enrollment.  Others may choose to retire or be counseled out.

Whether or not one can depend on local control to achieve improvements in the local school teacher hiring decision depends in good measure on the incentives facing local school board members, who ultimately must pass on who gets hired and who does not, and the information available to children and parents about the quality of curricula and teachers providing educational services.  It is difficult to be optimistic about voluntary improvements in hiring practices in view of the facts presented in Section 3 and Section 4.

Perhaps the practical question to raise is how the incentives facing local control of education can be altered to achieve common sense educational goals. Several unconventional ideas warrant consideration, and are related to several already discussed. Generally, they presume that raising the level of reliable information about educational outcomes for local stake holders (children, parents, elected school board directors, and appointed school officials) will lead to improved use of resources and desirable educational outcomes over time. Also, these ideas presume that raising the standards of ethical conduct
 must be accompanied by reasonable financial compensation for school directors' time in return for which they disclose their personal finances. Finally, they require an independent force for evaluation of school performance and local ethical conduct which itself is not tied to its daily funding. 


This governance reform strategy then has the following tenets:

1. Testing of students in the fall and spring to measure educational value-added, and the reporting of individual results to each child, parent, teacher, and school administrator, and the public reporting of more aggregate results by the superintendent to the school board;

2. Public reporting by the superintendent on annual teacher recruitment efforts with the public reporting of all of the academic credentials, letters of recommendation, and test scores of any temporary or permanently hired teacher;

3. State payment to each of its local school board directors of $7,500/year (an annual total cost to the state of  $33.8 million which should be compared to the $11 billion spent in 1992/3 on public education);

4. Statutory prohibition of indirect self-dealing by elected and appointed school directors; and,

5. Annual financial disclosure to a competent independent authority by school directors of their personal finances (state and federal individual and business tax returns) with assurances of confidentiality, and review that the self-dealing prohibition has been effective with annual reporting to the public, and mandatory prosecution and public disclosure of violations.

With public disclosure of educational outcomes, compensation to school directors for their time spent supervising local school districts, and the prohibition of their own direct and indirect self-dealing and the independent audit of both educational outcomes and the conduct of those supervising it, Jeffersonian democracy should ensure that the children will be better prepared than ever before. Coupling these local reforms with the idea of having parents choose their children’s teachers could do much to invigorate public education as well. 

However, unless employment and personnel decisions are made by local school boards with a focus on the ultimate objective of public education, educating the students, simply changing public school and teacher preparation curricula, the current definition of reform of the teacher preparation system, will do nothing to ensure that the most knowledgeable and effective will be hired to teach.
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7 Notes







� Act 138, June 16, 1972 reduced the age of a school director to 18.


� Only Philadelphia and Pittsburgh may impose residency requirements for teachers and school administrators; all other districts are prohibited from doing so.


� This prohibition is however, only a direct prohibition, and does not deal with indirect issues of conflict of interest which might involve, for example, a spouse, relative, or friend engaging in business with the district in which the school director serves.


� See Ballou, Dale and Michael Podgursky, “Recruiting Smarter Teachers,’’ Journal of Human Resources 30, (Winter, 1995), 326-38Dale Ballou (1996), “Do Public Schools Hire the Best Applicants?’’ Quarterly Journal of Economics  111, 1 (February, 1996), 97-134;; and Dale Ballou, and Michael Podgursky. Teacher Pay and Teacher Quality. (Upjohn Institute for Employment Research, 1977).


� Ballou and Podgursky (1997), pp. 163-4.


� Professor Hamilton Lankford at SUNY-Albany.


� Note that the Total column includes certificates issued before 1966. Also, departmental records before the mid-1960's were not computerized.


� See Strauss (1993), Chapter 3 for the development of the simulation models and methodology.


� See Section 4 below for school district survey results on the ratio of applicants to vacancies.


� See Pennsylvania Department  of Education, Bureau of Teacher Preparation and Certification (1985), 


p. 7.


� See Hanushek and Pace (1995).


� See the discussion below in Section 3.1 on evidence of the relationship between teacher content knowledge and student achievement.


� The ETS testing system has been revised and is being replaced by the Praxis System.


� See Strauss (1994) for a discussion of these high pass rates.


� See Section 2.


� There is anecdotal evidence that leniency in the program approval process has resulted in some educational institutions developing weekend teacher preparation programs and actively marketing their availability on radio and television.


� Source: National Association of Schools of Business Administration, Statistical Information Service, May 1994 results.


� BAR/BRI Group (1998).


� These mathematics standards are found at Pennsylvania Department of Education (1985), p.50.


� See Strauss (1993) Table 5.38, p. 66, and Table 8.20, p. 132


� See NASDEC (1996), Table B-4.


� NASDTEC (1996), Table B-4.


� Connecticut, Delaware, Louisiana, Massachusetts, Oklahoma, New Mexico, South Carolina, Vermont and West Virginia.


� NASDTEC (1996), Table E-1.


� See Boardman, Anthony E., Otto A. Davis, and Peggy R. Sanday (1977),  ``A Simultaneous Equations Model of the Educational Process,''  Journal of Public Economics, 7 (1977), 23-49;  Ehrenberg, Ronald G. and Dominic J. Brewer (1994), “Do School and Teacher Characteristics Matter? Evidence from High School and Beyond,  Economics of Education Review, 13 (1): 1-17; Ehrenberg, Ronald G., and Dominic . J. Brewer (1995), Do Teachers’ Race, Gender and Ethnicity Matter? Evidence from NELS88”,  Industrial and Labor Relations Review, 48 (3): 547-561;


� See Strauss and Sawyer (1986).


� While better than 90 institutions have approved programs, not all students in them elect to take the NTE or Praxis tests. Also, not all institutions have approved programs in all specialty areas. Strauss  et. al (1998) displays the institution by institution median test scores for a wide variety of specialty examinations.


� See Strauss (1993).


� It should be emphasized this is merely an association, and may reflect other interdependencies: inability to attract candidates, or lack of advertising to allow greater discretion in hiring than is typically permitted under the School Code.


� Equation (1) was also estimated as a binomial logit, to account for possible heteroskedasticity, and the instrument for the logit inserted in the achievement equation. The results did not differ qualitatively or quantitatively. The predicted values for the form in Equation (13) did not yield predicted values outside of 0 and 100%.


� See for example, the article in Education Week, October 27, 1997.


� We would advise against assigning such teachers entirely to study halls since they would be able to apply disciplinary sanctions, perhaps in unpredictable ways, to very large number of students.


� This sort of choice procedure benefits from having high-stakes testing already in place as the tests motivate parents and children to seek out teachers who will be effective in the classroom. It is also likely that this sort of procedure will invigorate the bulk of the teaching staff since they will want to ensure through assurances of efficacy and subsequent performance in the classroom that they can attract a respectable class-size. 


� The Pennsylvania School Boards Association attempts to address the problems of inadequate or self-dealing hiring procedures by offering at no or modest cost training classes to school board directors; however, it is difficult to see how this will alter the behavior of a school director from indirect self-dealing which is not illegal.  Arguably, once school directors learn that there are essentially no boundaries on their conduct other than any limits which their personal ethics impose, they may engage in more aggressive practices which are adverse to the interests of the school children and their parents.





� See Kolb and Strauss(1999) for a review of 30 states laws governing school board ethics.

























































































8. Tables


Table 1:Education Certificates by Broad Area Across Time


Certification Area�
66-70�
71-5�
76-80�
81-85�
96-90�
91-95�
    96-97       �
Total�
�
Administrative/Supervisory�Agriculture�Art�
1,476�     17�1,508�
3,444�     42�3,095�
5,214�     59�2,617�
5,009�     64�1,279�
4,753�     32�1,038�
 4898�     31�1,786�
2,147�     14�   708�
28,202�     286�12,452�
�
Biology�Business Education�Chemistry�Coordinate Services�Driver Education�
   841


1,238


   238


3,387�   346�
1,409�1,718�   537�8,113�   926�
938


 1,312


355


 6,824�    781�
667


913


289


  3,820�     343�
901


772


387


 4,186�    232�
1,120�   860�   529�6,588�   279�
554


344


298


  3,011�       85�
6,611�7,658�2,675�36,619�3,133�
�
Early Childhood�Earth/Space�English�French�
   320�   178�5,258�1,015�
1,382�   446�8,384�1,560�
3,260�   300�4,818�   679�
3,080�   148�2,750�   385�
3,304�   180�2,714�   330�
6,438�   292�4,865�   477�
2,428�   113�1,929�   205�
20,492�  1,678�31,596�  4,912�
�
General Elementary�General Science�German�Gifted�
  17,374�    1,580�	317�	    2�
31,512�  1,900�     577�	  3�
20,020�  1,215�    333�	 0�
11,432�     995�    189�	 0�
13,892�     975�     134�	  0�
28,316�  1,569�     217�	  0�
11,017�     679�       86�	  0�
138,934�    9,556�    1,931�	    6�
�
Health/Phys Education�Hearing Impaired�Home Economics�Industrial Arts�Mathematics�Mental/Phys Handi�Music�Not Listed Elsewhere�Other Handicapped�Other Languages�Other Science�
2,097�     68�1,297�   554�2,572�1,780�1,568�  588�   139�   271�   143�
5,275�   205�2,094�1,154�4,419�4,214�3,244�2,633�   864�   287�     52�
4,348�   380�1,499�1,133�2,469�6,266�3,415�5,423�1,255�   173�     19�
2,951�   344�   659�   795�1,580�5,543�2,074�3,817�   251�   120�     31�
1,754�   267�   364�   458�2,565�4,542�1,604�5,304�     91�   135�     14�
2,660�   308�   333�   493�4,087�6,586�2,287�7,327�    64�   175�	3�
1,106�   158�   166�   230�1,552�3,260�   818�1,652�     17�     69�	0�
20,517�1,747�6,801�5,045�19,684�32,536�15,310�26,829�2,684�1,369�   507�
�
Physics�Reading Specialists�Social Studies�Spanish�Speech/Lang Impaired�Visually Impaired�Vocational Education�Vocational Health�
243�411�5,964�961�511�55�1,045�86�
490�2,106�9,841�1,747�1,385�151�1,253�46�
302�4,035�4,818�997�1,980�228�1,844�84�
169�2,743�2,607�550�1,302�157�1,198�27�
225�2,145�2,842�551�814�134�870�34�
512�2,856�4,982�1,007�853�291�1,101�61�
230�1,085�1,895�515�343�119�516�36�
2,219�15,417�35,346�6,550�7,300�1,145�8,006�    381�
�
Vocational Tech Educt�
    61�
    78�
    69�
     51�
    50�
    53�
     27�
    392�
�
Total�
55,509�
106,586�
89,462�
58,332�
58,593�
94,304�
37,412�
516,526�
�
Source: Authors’ analysis of Pennsylvania Professional Personnel and Certification files.








Table 2: Pennsylvania Classroom Teacher Hiring Needs: 1997-2005


As Percentage of 1996/7 Employed Classroom Teachers





�
�
�
Model 1�
Model 2�
Model 3�
�
Model 1


1997-05�
Model 1997-05�
Model 3 1997-05�
Total Predicted Demand 


as %  of 1996/7 Teachers �
�
Certification�Area�
96/7�Teachers�
Quits�(AnnualAvg)�
Age 65�Retires�
30 Yrs Exper.�Retires�
Age 55 & 27 Yrs Exp�Retirees�
Quits�1997-05�
Age 65�+Quits�
30 Yrs�+Quits�
55&27�+Quits�
Model 1       Model 2           Model 3


 Rep %	 Rep %              Rep %�Age 65	30 Vrs              55+27�
�
�
(2)�
(3)�
(4)�
(5)�
(6)�
(7)�
(8)�
(9)�
(10)�
      (11)           (12)                  (13)�
�
       Agriculture�Art�Biology�Business Education�Chemistry�Driver Education�Early Childhood�Earth/Space�English�French�General Elementary�General Science�German�Gifted�Health/Phys Education�Home Economics�Industrial Arts�Mathematics�Music�Other Languages�Other Science�Physics�Social Studies�Spanish�Vocational Educat�Vocational Health�Vocational Tech�
162�1,532�1,858�1,926�	967�	226�1,385�	612�6,662�	786�39,787�2,027�	402�	586�3,123�1,652�1,939�6,067�1,834�	178�	28�	544�5,782�1,559�	532�	30�	6�
8�46�32�42�24�3�26�11�102�19�559�38�10�7


73�30�34�94�97�5�0�12�66�28�22�1�5�
	13�	121�	330�	385�	168�	43�(100)�	81�1,122�	123�(1,388)�	325�	69�	36�	325�	316�	281�	906�	117�	40�	3�	93�1,061�	238�	130�	11�	26�
	58�	778�1,084�1,182�	522�	171�	184�	386�4,106�	462�13,826�1,197�	239�	306�1,823�	877�1,192�3,653�	728�	93�	15�	280�3,804�	714�	241�	8�	115�
	52�	688�1,026�1,119�	491�	161�	121�	334�3,860�	442�11,559�1,143�	229�	289�1,567�	775�1,042�3,380�	594�	87�	14�	267�3,627�	691�	262�	15�	99�
	72�	414�	288�	378�	216�	27�	234�	99�	918�	171�5,031�	342�	90�	63�	657�	270�	506�	846�	873�	45�	0�	108�	594�	252�	198�	9�	45�
85�535�618�763�384�70�134�180�2,040�294�3,643�667�159�99�982�586�587�1,752�990�85�3�201�1,655�490�328�20�71 �
	130�1,192�1372�1,560�	738�	198�	418�	485�5,024�	633�18,857�1,539�	329�	369�2,480�1,147�1,498�4,499�1,601�	138�	15�	388�4,398�	966�	439�	17�	160�
	124�1,102�1,314�1,497�	707�	188�	355�	433�4,778�	613�16,590�1,485�	319�	352�2,224�1,045�1,348�4,226�1,467�	132�	14�	375�4,221�	943�	460�	24�	144�
      53%           80%                  77%�35%	78%	72% 33%	74%	71%�40%	81%	78%�40%	76%	73%�31%	88%	83%�10%	30%	26%�29%	79%	71%�31%	75%	72%�37%	81%	78%�9%	47%	42%�33%	76%	73%�40%	82%	79%�17%	63%	60%�31%	79%	71%�36%	69%	63%�30%	77%	70%�29%	74%	70%�54%	87%	80%�48%	78%	74%�11%	54%	50%�37%	71%	69%�29%	76%	73%�31%	62%	61%�62%	83%	87%�67%	57%	80%�31%	71%	64%�
�
Total�
82,412�
1,394�
4,875�
38.044�
33.934�
12 546�
17,421�
50.590�
46.480�
     21%         61%                  56%�
�
Source: Pennsylvania Teacher Demographic Simulation Model








Table 3: Balance between Pennsylvania’s Projected Classroom Teacher Needs (1997-2005)  and Historical Supply of New Certificates Issued 1981-97 in Pennsylvania

















General Certification. Area�
Employed


1996/7 


Teachers�
Certificates


Issued in Pa.


1981-97�
Model 1.


Age 65�+Quits�
Model 2


30 Yrs Exp 


+Quits�
Model 3�Age 55  & 27 Yrs Exp�+Quits�
Model  1 


As   %


Of Supply


�
Model 2


As  % 


of Supply


�
Model 3


As %


Of Supply��
�
�
(2)�
(3)�
(4)�
(5)�
(6)�
(7)�
(8)�
(9)�
�
Agriculture


Art


Biology


Business Ed


Chemistry


Driver  Ed�
162�1,532�1,858�1,926�967�226�
141�4,811�3,242�2,889�1,503�939�
85�535�618�763�384�70�
	130�1,192�1,372�1,560�738�	198�
	124�1,102�1,314�1,497�707�	188�
60.3%�11.1%�19.1%�26.4%�25.5%�7.5%�
92.2%�24.8%�42.3%�54.0%�49.1%�21.1%�
87.9%�22.9%�40.5%�51.8%�47.0%�20.0%�
�
Early Childhood


Earth-Space


English


French�
1,385�612�6,662�786�
15,250�733


12,258�1,397�
	134�	180�2,040�	294�
	418�	485�5,024�	633�
	355�	433�4,778�	613�
0.9%�24.6%�16.6%�21.0%�
2.7%�66.2%�41.0%�45.3%�
2.3%�59.1%�39.0%�43.9%�
�
General Elem. General Science��
39,787�2,027�
64,657�4,218�
3,643�	667�
18,857�1,539�
16,590�1,485�
5.6%�15.8%�
29.2%�36.5%�
25.7%�35.2%�
�
German�
402�
626�
159�
329�
319�
25.4%�
52.6%�
51.0%�
�
Health-PhysEd�Home Ec/ 


Industrial Arts�
3,123�1,652�1,939�
8,471�1,077�1,976�
982�586�587�
2,480�1,147�1,498�
2,224�1,045�1,348�
11.6%�54.4%�29.7%�
29.3%�106.5%�75.8%�
26.3%�97.0%�68.2%�
�
Mathematics�
6,067�
9,784�
1,752�
4,499�
4,226�
17.9%�
46.0%�
43.2%�
�
Music�
1,834�
6,783�
990�
1,601�
1,467�
14.6%�
23.6%�
21.6%�
�
Other Language Other Science�
178�28�
499�48�
85�3�
138�15�
132�14�
17.0%�6.3%�
27.7%�31.3%�
26.5%�29.2%�
�
Physics�Social Studies�Spanish�Vocat Educat�Vocat Health�
544�5,782�1,559�532�30�
1,136�12,326�2,623�3,685�	158�
201�1,655�490�328�	20�
	388�4,398�966�	439�	17�
	375�4,221�	943�	460�	24�
17.7%�13.4%�18.7%�8.9%�12.7%�
34.2%�35.7%�36.8%�11.9%�10.8%�
33.0%�34.2%�36.0%�12.5%�15.2%�
�
Vocational Tech�
226�
181�
71�
160�
144�
39.2%�
88.4%�
79.6%�
�
Total�
82,412�
161,411�
17,421�
50,590�
46,480�
10.8%�
31.3%�
28.8%�
�
Source: Supply-Demand simulation model.























Table 4: 1996 SAT Scores of High School Seniors By Intended College Major


�
Mean�
Mean�
Combined�
Combined�
�
�
SAT�
SAT�
Mean�
Math & Verbal�
�
�
Verbal�
Math�
Math & Verbal�
Percentile�
�
     US  Education    �
487�
477�
964�
37.7%�
�
     PA  Education    �
483�
471�
954�
35.3%�
�
�
�
�
�
�
�
     US  Math         �
552�
626�
1178�
85.3%�
�
     PA  Math         �
542�
614�
1156�
81.9%�
�
�
�
�
�
�
�
     US  Bio Science�
546�
545�
1091�
69.0%�
�
     PA  Bio Science       �
540�
528�
1068�
63.7%�
�
�
�
�
�
�
�
     US  Phy Science   �
575�
595�
1170�
84.1%�
�
     PA  Phy Science       �
562�
578�
1140�
79.1%�
�
�
�
�
�
�
�
     US  Language and Literature �
605�
545�
1150�
80.9%�
�
     PA  Langange and Literature �
595�
527�
1122�
75.6%�
�
�
�
�
�
�
�
     US  Business      �
482�
500�
982�
42.2%�
�
     PA  Business      �
479�
488�
967�
38.5%�
�
Source: ETS Communication to authors, authors’ calculations.


















































Table 5: Pennsylvania Teacher Examination Passing Scores	


Test�
Passing Score�
Test Range�
% Correct to Pass�
Effective Date�
�
Core Battery: Reading �
          309�
300-335�
25.7%�
1997�
�
Core Battery: Writing�
311�
300-335�
31.4%�
1997�
�
Communication Skills�
646�
250-990�
53.5%�
July 1,1990�
�
General Knowledge�
644�
250-990�
53.2%�
July 1,1990�
�
Professional Knowledge�
643�
250-990�
53.1%�
July 1,1990�
�
Art Education�
540�
250-990�
39.1%�
November 1,1990�
�
Biology�
580�
250-990�
44.69%�
November 1, 1990�
�
Chemistry�
500�
250-990�
33.8%�
January, 1 1997�
�
Earth Space�
570�
250-990�
43.2%�
1997�
�
English, PA Test�
333�
300-390�
36.7%�
November 1, 1988�
�
English NTE�
490�
250-990�
32.4%�
November 1, 1990�
�
English  Praxis�
153�
100-200�
53.0%�
November 1,1994�
�
Early Childhood�
530�
250-990�
37.8%�
November 1,1990�
�
Elementary Education�
570�
250-990�
43.2%�
November 1,1988�
�
Health and Phys Ed 


PA Test�
78�
0-145�
53.8%�
November 1, 1988�
�
Health and Phys Ed NTE�
500�
250-990�
33.8%�
November 1,1990�
�
Mathematics�
540�
250-990�
39.2%�
November 1,1989�
�
Music�
560�
250-990�
41.9%�
November 1,1989�
�
Ment-Phys Handicapped PA Test�
370�
300-390�
77.8%�
November 1, 1989�
�
Ment-Phys Handicapped NTE�
570�
250-990�
43.2%�
November 1,1990�
�
Physics�
440�
250-990�
25.6%�
1997�
�
Social Studies�
580�
250-990�
44.6%�
November 1,1989�
�
�	Source: Pennsylvania Department of Education,, Bureau of Teacher Preparation, and ETS.














Table 6: 1998 Praxis Test Ranges, 1997 Actual National Score Distributions, and % Correct at 25’th Percentile of National Distribution


(1)�
(2)�
(3)�
(3)�
(4)�
(5)�
(6)�
�
�
Test Range�
Actual Score @ NationalPercentiles�
 %  Correct�
�
Praxis Test�
  Min�
 Max�
 25’th%�
 Median�
75’th%�
@ 25’th %�
�
Agriculture (PA)     �
  250 �
  990 �
   600 �
    660 �
  720 �
     47.3%�
�
Art Content          �
  100 �
  200 �
   161 �
    173 �
  183 �
     61.0%�
�
Art Criticism        �
  100 �
  200 �
   135 �
    150 �
  160 �
     35.0%�
�
Art Education        �
  250 �
  990 �
   570 �
    620 �
  680 �
     43.2%�
�
Art Making           �
  100 �
  200 �
   168 �
    168 �
  177 �
     68.0%�
�
Audiology            �
  250 �
  990 �
   610 �
    640 �
  660 �
     48.6%�
�
Biology              �
  250 �
  990 �
   610 �
    690 �
  780 �
     48.6%�
�
Bio/General Science  �
  250 �
  990 �
   600 �
    650 �
  700 �
     47.3%�
�
Bio/Essay            �
  100 �
  200 �
   141 �
    151 �
  159 �
     41.0%�
�
Bio Knowledge 1      �
  100 �
  200 �
   168 �
    169 �
  179 �
     68.0% �
�
Bio Knowledge 2      �
  100 �
  200 �
   135 �
    148 �
  160 �
     35.0%�
�
Bio Knowledge (0235) �
  100 �
  200 �
   169 �
    167 �
  177 �
     69.0%�
�
Business             �
  250 �
  990 �
   600 �
    640 �
  680 �
     47.3%�
�
CBT Math             �
  300 �
  335 �
   319 �
    324 �
  329 �
     54.3%�
�
CBT Reading          �
  300 �
  335 �
   324 �
    328 �
  331 �
     68.6% �
�
CBT Writing          �
  300 �
  335 �
   320 �
    323 �
  326 �
     57.1%�
�
Chemistry            �
  250 �
  900 �
   490 �
    560 �
  630 �
     36.9%�
�
Chem/Essay           �
  100 �
  200 �
   145 �
    160 �
  165 �
     45.0%�
�
Chem knowledge (0245)�
  100 �
  200 �
   136 �
    162 �
  167 �
     36.0%�
�
Chem,Phys,GenSci     �
  250 �
  990 �
   530 �
    580 �
  650 �
     37.8% �
�
CB: Communications   �
  600 �
  695 �
   654 �
    661 �
  668 �
     56.8%�
�
CB: GenKnowledge     �
  600 �
  695 �
   650 �
    657 �
  664 �
     52.6%�
�
CB: ProfKnowledge    �
  600 �
  695 �
   655 �
    663 �
  670 �
     57.9%�
�
Communication (PA)   �
  250 �
  990 �
   650 �
    740 �
  780 �
     54.1%�
�
Cooperative Ed.      �
  250 �
  990 �
   780 �
    820 �
  870 �
     71.6% �
�
Data Processing      �
  100 �
  200 �
   161 �
    171 �
  179 �
     61.0%�
�
Early Child Ed.      �
  250 �
  990 �
   600 �
    650 �
  700 �
     47.3%�
�
EarthSci Knowledge   �
  100 �
  200 �
   147 �
    162 �
  180 �
     47.0%�
�
Earth/Space          �
  250 �
  990 �
   550 �
    630 �
  700 �
     40.5%�
�
Ed in Elementary     �
  250 �
  990 �
   600 �
    640 �
  670 �
     47.3% �
�
Ed: Deaf/Hard of Hear�
  100 �
  200 �
   161 �
    171 �
  179 �
     61.0%�
�
Ed: Mental Retardation�
  250 �
  990 �
   560 �
    630 �
  670 �
     41.9%�
�
Ed Leadership: Admini�
  250 �
  990 �
   620 �
    880 �
  730 �
     50.0%�
�
Elem Ed: Content Area�
  100 �
  200 �
   151 �
    156 �
  164 �
     51.0%�
�
Elem Ed: Curricula, I�
  100 �
  200 �
   170 �
    181 �
  189 �
     70.0% �
�
Elem Ed: Curricula, I�
  100 �
  200 �
   142 �
    151 �
  158 �
     42.0%�
�
Eng/Knowledge        �
  100 �
  200 �
   167 �
    178 �
  188 �
     67.0%�
�
English Essays       �
  100 �
  200 �
   155 �
    160 �
  170 �
     55.0%�
�
English Literature   �
  250 �
  990 �
   660 �
    800 �
  850 �
     55.4%�
�
Environmental Ed     �
  250 �
  990 �
   640 �
    690 �
  760 �
     52.7% �
�
Foreign Lang. Ped.   �
  100 �
  200 �
   163 �
    173 �
  181 �
     63.0%�
�
French               �
  250 �
  990 �
   560 �
    630 �
  690 �
     41.9%�
�
French Cont. Know    �
  100 �
  200 �
   169 �
    183 �
  192 �
     69.0%�
�
French Cult. Analysis�
  100 �
  200 �
   161 �
    178 �
  188 �
     61.0%�
�
French (Speaking)    �
  100 �
  200 �
   170 �
    182 �
  193 �
     70.0% �
�
Gen Science          �
  250 �
  990 �
   560 �
    650 �
  730 �
     41.9%�
�
GenSci/Essay         �
  100 �
  200 �
   135 �
    145 �
  160 �
     35.0%�
�
GenSci (0435)        �
  100 �
  200 �
   160 �
    170 �
  183 �
     60.0%�
�
German(Listening)    �
  250 �
  990 �
   530 �
    620 �
  690 �
     37.8%�
�
German Knowledge     �
  100 �
  200 �
   177 �
    191 �
  197 �
     77.0% �
�
Health/Phys. Ed.     �
  250 �
  990 �
   560 �
    620 �
  670 �
     41.9%�
�
Health Ed.           �
  250 �
  990 �
   650 �
    710 �
  760 �
     54.1%�
�
Home Economics       �
  250 �
  990 �
   610 �
    660 �
  700 �
     48.6%�
�
Intro.to Teaching Reading�
  250 �
  990 �
   620 �
    670 �
  700 �
     50.0%�
�
Italian              �
  250 �
  990 �
   770 �
    830 �
  860 �
     70.3% �
�
Latin                �
  250 �
  990 �
   730 �
    800 �
  860 �
     64.9%�
�
Library Media Spec   �
  250 �
  990 �
   630 �
    670 �
  710 �
     51.4%�
�
Marketing(PA)        �
  100 �
  200 �
   165 �
    173 �
  180 �
     65.0%�
�
Marketing Ed         �
  250 �
  990 �
   650 �
    710 �
  760 �
     54.1%�
�
Mathematics          �
  250 �
  990 �
   560 �
    610 �
  670 �
     41.9% �
�
Mathematics Knowledge�
  100 �
  200 �
   121 �
    139 �
  153 �
     21.0%�
�
Mathematics 1        �
  100 �
  200 �
   144 �
    163 �
  179 �
     44.0%�
�
Mathematics 2        �
  100 �
  200 �
   131 �
    144 �
  162 �
     31.0%�
�
MSAT Content         �
  100 �
  200 �
   155 �
    163 �
  172 �
     55.0%�
�
MSAT Area Exercises �
  100 �
  200 �
   152 �
    159 �
  166 �
     52.0% �
�
Music Education      �
  250 �
  990 �
   570 �
    620 �
  680 �
     43.2%�
�
Music Analysis       �
  100 �
  200 �
   151 �
    167 �
  178 �
     51.0%�
�
Music Concept Proc.  �
  100 �
  200 �
   140 �
    155 �
  165 �
     40.0%�
�
Music Knowledge      �
  100 �
  200 �
   155 �
    165 �
  174 �
     55.0%�
�
Office Tech (PA)     �
  100 �
  200 �
   158 �
    166 �
  171 �
     58.0% �
�
Physical Education   �
  250 �
  990 �
   590 �
    630 �
  670 �
     45.9%�
�
Physical Ed: Content �
  100 �
  200 �
   147 �
    154 �
  161 �
     47.0%�
�
Phys Ed: Movement Ana�
  100 �
  200 �
   149 �
    156 �
  164 �
     49.0%�
�
Phys Ed: Movement Vid�
  100 �
  200 �
   155 �
    165 �
  175 �
     55.0%�
�
Physics              �
  250 �
  990 �
   480 �
    550 �
  640 �
     31.1% �
�
Physics/Essay        �
  100 �
  200 �
   150 �
    160 �
  170 �
     50.0%�
�
Physics (0265) Conten�
  100 �
  200 �
   153 �
    150 �
  173 �
     53.0%�
�
Prin Learn Teach K-6 �
  100 �
  200 �
   169 �
    175 �
  183 �
     69.0%�
�
Prin Learn Teach 5-9 �
  100 �
  200 �
   166 �
    175 �
  183 �
     66.0%�
�
Prin Learn Teach 7-12�
  100 �
  200 �
   171 �
    179 �
  185 �
     71.0% �
�
Pre-Prof Math        �
  150 �
  190 �
   173 �
    179 �
  184 �
     57.5%�
�
Pre-Prof Reading     �
  150 �
  190 �
   175 �
    179 �
  182 �
     62.5%�
�
Pre-Prof Writing     �
  150 �
  190 �
   173 �
    175 �
  178 �
     57.5%�
�
Reading Specialist   �
  250 �
  990 �
   570 �
    620 �
  660 �
     43.2%�
�
Safety/Driver Ed.    �
  250 �
  990 �
   520 �
    560 �
  610 �
     36.5% �
�
School Guidance      �
  250 �
  990 �
   620 �
    670 �
  710 �
     50.0%�
�
School Psychologists  �
  250 �
  990 �
   650 �
    700 �
  750 �
     54.1%�
�
Secretarial (PA)     �
  100 �
  200 �
   156 �
    162 �
  172 �
     56.0%�
�
Social Studies       �
  250 �
  990 �
   560 �
    610 �
  660 �
     41.9%�
�
Social Studies/ Essay�
  100 �
  200 �
   145 �
    155 �
  165 �
     45.0% �
�
Social Studies Knowle�
  100 �
  200 �
   156 �
    169 �
  180 �
     56.0%�
�
Social Studies Interp�
  100 �
  200 �
   159 �
    167 �
  174 �
     59.0%�
�
Spanish              �
  250 �
  990 �
   520 �
    590 �
  660 �
     36.5%�
�
Spanish Content      �
  100 �
  200 �
   163 �
    176 �
  189 �
     63.0%�
�
Spanish Analysis     �
  100 �
  200 �
   160 �
    173 �
  182 �
     60.0% �
�
Spanish Speaking     �
  100 �
  200 �
   163 �
    178 �
  193 �
     63.0%�
�
Special Education    �
  250 �
  990 �
   570 �
    630 �
  680 �
     43.2%�
�
Special Education: Ap�
  100 �
  200 �
   147 �
    156 �
  181 �
     47.0%�
�
Special Education: Kn�
  100 �
  200 �
   155 �
    162 �
  174 �
     55.0%�
�
Spec Ed: Mental Retar�
  100 �
  200 �
   143 �
    151 �
  165 �
     43.0% �
�
Speech Communic.     �
  250 �
  990 �
   610 �
    670 �
  720 �
     48.6%�
�
Speech Pathology     �
  250 �
  990 �
   630 �
    670 �
  710 �
     51.4%�
�
Teach Eng. as 2nd Lan�
  250 �
  990 �
   620 �
    710 �
  780 �
     50.0%�
�
Teaching Speech  to L�
  250 �
  990 �
   610 �
    690 �
  740 �
     48.6%�
�
Teach - Emotional    �
  250 �
  990 �
   620 �
    680 �
  740 �
     50.0% �
�
Teach - Visual       �
  250 �
  990 �
   700 �
    760 �
  790 �
     60.8%�
�
Teaching Lear Dis    �
  250 �
  990 �
   610 �
    670 �
  730 �
     48.6%�
�
Technology Educ.     �
  250 �
  990 �
   620 �
    670 �
  700 �
     50.0%�
�
Vocational Gen Knowle�
  250 �
  990 �
   580 �
    680 �
  750 �
     44.6% �
�
Source: ETS FTP Site, August, 1997 Praxis Booklet


























Table 7: Passing Praxis Scores in Selected States, as of February, 1998


(1)�
(2)�
(3)�
(4)�
(5)�
(6)�
(7)�
(8)�
(9)�
(10)�
(11)�
�
Praxis Test         �
25’th 


Percentile�
%  Correct @


25’th  Percent�
  


AZ �



 CA�



  CT �



 NY �



 OH �



  PA �



 VA �



  WI �
�
Agriculture (PA)            �
     600 �
47.3%�
     �
     �
470 �
     �
     �
     �
     �
 �
�
Art Content                 �
     161 �
61.0%�
     �
     �
157 �
     �
     �
     �
     �
 �
�
Art Criticism               �
     135 �
35.0%�
     �
160 �
130 �
     �
     �
     �
     �
 �
�
Art Education               �
     570 �
43.2%�
450 �
     �
     �
     �
510 �
540 �
500 �
 �
�
Art Making                  �
     168 �
68.0%�
     �
171 �
148 �
     �
     �
     �
    �
�
�
Audiology                   �
     610 �
48.6%�
     �
     �
     �
     �
490 �
     �
     �
 �
�
Biology                     �
     610 �
48.6%�
     �
     �
     �
     �
     �
     �
     �
 �
�
Bio/General Science         �
     600 �
47.3%�
540 �
     �
     �
     �
480 �
 NA �
580 �
 �
�
Bio/Essay                   �
     141 �
41.0%�
     �
157 �
     �
     �
     �
     �
     �
 �
�
Bio Knowledge 1             �
     168 �
68.0%�
     �
     �
     �
     �
     �
144 �
    �
�
�
Bio Knowledge 2             �
     135 �
35.0%�
     �
     �
     �
     �
     �
135 �
     �
 �
�
BioKnowledge-0235      �
     169 �
69.0%�
     �
     �
152 �
     �
     �
     �
     �
 �
�
Business                    �
     600 �
47.3%�
550 �
     �
620 �
     �
540 �
 NA �
550 �
 �
�
CBT Math                    �
     319 �
54.3%�
314 �
     �
319 �
     �
     �
     �
323 �
318 �
�
CBT Reading                 �
     324 �
68.6%�
316 �
     �
324 �
     �
     �
309 �
326 �
322  �
�
CBT Writing                 �
     320 �
57.1%�
316 �
     �
318 �
     �
     �
311 �
324 �
320 �
�
Chemistry                   �
     490 �
36.9%�
     �
     �
     �
     �
430 �
500 �
 NA �
 �
�
Chem/Essay                  �
     145 �
45.0%�
     �
155 �
140 �
     �
     �
     �
     �
 �
�
Chem Know 0245�
     136 �
36.0%�
     �
     �
151 �
     �
     �
     �
     �
 �
�
Chem,Phys,GenSci            �
     530 �
37.8%�
520 �
     �
     �
     �
520 �
 NA �
560 �
  �
�
CB:Communications          �
     654 �
56.8%�
     �
     �
     �
650 �
     �
646 �
     �
 �
�
CB: GenKnowledge            �
     650 �
52.6%�
     �
     �
     �
649 �
642 �
644 �
     �
 �
�
CB: ProfKnowledge           �
     655 �
57.9%�
642 �
     �
     �
646 �
642 �
643 �
     �
 �
�
Communication PA)          �
     650 �
54.1%�
     �
     �
     �
     �
     �
NA �
     �
 �
�
Cooperative Ed.             �
     780 �
71.6%�
     �
     �
     �
     �
     �
 NA �
     �
  �
�
Data Processing             �
     161 �
61.0%�
     �
     �
     �
     �
     �
 NA �
     �
 �
�
Early Child Ed.             �
     600 �
47.3%�
     �
     �
     �
     �
480 �
530 �
490 �
 �
�
EarthSci Knowledge          �
     147 �
47.0%�
     �
     �
157 �
     �
     �
     �
     �
 �
�
Earth/Space                 �
     550 �
40.5%�
     �
     �
     �
     �
     �
570 �
 NA �
 �
�
Ed in Elementary            �
     600 �
47.3%�
500 �
     �
     �
     �
510 �
570 �
520 �
  �
�
Ed: Deaf/Hard of Hear    �
     161 �
61.0%�
     �
     �
     �
     �
     �
 NA �
     �
 �
�
Ed: Mental Retard      �
     560 �
41.9%�
     �
     �
     �
     �
490 �
570 �
520 �
 �
�
Ed Leadership: Adm �
     620 �
50.0%�
     �
     �
     �
     �
500 �
     �
     �
 �
�
Elem Ed: Content Area Ex.   �
     151 �
51.0%�
     �
     �
148 �
     �
     �
     �
     �
 �
�
Elem Ed: Curricula, Instruct�
     170 �
70.0%�
     �
     �
     �
     �
     �
164 �
     �
  �
�
Elem Ed: Curricula, Instruct�
     142 �
42.0%�
     �
     �
163 �
     �
     �
     �
     �
 �
�
Eng/Knowledge               �
     167 �
67.0%�
148 �
     �
172 �
     �
     �
153 �
     �
 �
�
English Essays              �
     155 �
55.0%�
     �
160 �
160 �
     �
     �
     �
     �
 �
�
English Literature          �
     660 �
55.4%�
     �
     �
     �
     �
     �
     �
520 �
 �
�
Environmental Ed            �
     640 �
52.7%�
     �
     �
     �
     �
     �
 NA �
     �
  �
�
Foreign Lang. Ped.          �
     163 �
63.0%�
     �
     �
     �
     �
     �
 NA �
     �
 �
�
French                      �
     560 �
41.9%�
     �
     �
     �
     �
520 �
     �
570 �
 �
�
French Cont. Know           �
     169 �
69.0%�
     �
     �
165 �
     �
     �
     �
     �
 �
�
French Cult. Analysis       �
     161 �
61.0%�
490 �
171 �
     �
     �
520 �
     �
     �
 �
�
French (Speaking)           �
     170 �
70.0%�
     �
172 �
163 �
     �
     �
     �
     �
  �
�
Gen Science                 �
     560 �
41.9%�
149 �
     �
     �
     �
370 �
 NA �
     �
 �
�
GenSci/Essay                �
     135 �
35.0%�
     �
150 �
145 �
     �
     �
     �
     �
 �
�
GenSci (0435)               �
     160 �
60.0%�
     �
     �
157 �
     �
     �
     �
     �
 �
�
German(Listening)           �
     530 �
37.8%�
     �
     �
580 �
     �
     �
     �
560 �
 �
�
German Knowledge            �
     177 �
77.0%�
     �
     �
162 �
     �
     �
     �
     �
  �
�
Health/Phys. Ed.            �
     560 �
41.9%�
520 �
     �
     �
     �
480 �
500 �
     �
 �
�
Health Ed.                  �
     650 �
54.1%�
     �
     �
680 �
     �
540 �
500 �
 NA �
 �
�
Home Economics              �
     610 �
48.6%�
520 �
     �
630 �
     �
     �
 NA �
570 �
 �
�
Intro.to Teaching  Reading  �
     620 �
50.0%�
510 �
680 �
     �
     �
540 �
     �
     �
 �
�
Italian                     �
     770 �
70.3%�
     �
     �
670 �
     �
     �
     �
     �
  �
�
Latin                       �
     730 �
64.9%�
     �
     �
770 �
     �
     �
     �
     �
 �
�
Library Media Spec          �
     630 �
51.4%�
540 �
     �
     �
     �
520 �
 NA �
     �
 �
�
Marketing(PA)               �
     165 �
65.0%�
     �
     �
     �
     �
     �
 NA �
     �
 �
�
Marketing Ed                �
     650 �
54.1%�
520 �
     �
     �
     �
440 �
550 �
 NA �
 �
�
Mathematics                 �
     560 �
41.9%�
     �
     �
590 �
     �
530 �
540 �
580 �
  �
�
Mathematics: Know.       �
     121 �
21.0%�
136 �
     �
141 �
     �
     �
127 �
     �
 �
�
Mathematics 1               �
     144 �
44.0%�
     �
170 �
     �
     �
     �
     �
     �
 �
�
Mathematics 2               �
     131 �
31.0%�
     �
159 �
     �
     �
     �
     �
     �
 �
�
MSAT Content                �
     155 �
55.0%�
     �
156 �
     �
     �
     �
     �
     �
 �
�
MSAT Area Exercises        �
     152 �
52.0%�
     �
155 �
     �
     �
     �
     �
     �
  �
�
Music Education             �
     570 �
43.2%�
510 �
     �
600 �
     �
     �
560 �
510 �
 �
�
Music Analysis              �
     151 �
51.0%�
     �
169 �
     �
     �
     �
     �
     �
 �
�
Music Concept Proc.         �
     140 �
40.0%�
     �
165 �
150 �
     �
     �
     �
     �
 �
�
Music Knowledge             �
     155 �
55.0%�
     �
     �
153 �
     �
     �
     �
     �
 �
�
Office Tech (PA)            �
     158 �
58.0%�
     �
     �
     �
     �
     �
 NA �
     �
  �
�
Physical Education          �
     590 �
45.9%�
540 �
     �
     �
     �
540 �
     �
560 �
 �
�
Physical Ed: Content        �
     147 �
47.0%�
     �
     �
154 �
     �
     �
     �
     �
 �
�
Phys Ed: Move Analysis  �
     149 �
49.0%�
     �
158 �
154 �
     �
     �
     �
     �
 �
�
Phys Ed: Movement Video Eval�
     155 �
55.0%�
     �
170 �
     �
     �
     �
     �
     �
 �
�
Physics                     �
     480 �
31.1%�
     �
     �
     �
     �
     �
440 �
 NA �
  �
�
Physics/Essay               �
     150 �
50.0%�
     �
160 �
135 �
     �
     �
     �
     �
 �
�
Physics (0265) Content Know �
     153 �
53.0%�
     �
     �
141 �
     �
     �
     �
     �
 �
�
Prin Learn Teach K-6        �
     169 �
69.0%�
     �
164 �
     �
     �
     �
162 �
     �
 �
�
Prin Learn Tch 5-9        �
     166 �
66.0%�
     �
    �
163 �
     �
     �
     �
     �
 �
�
Prin Learn Tch 7-12       �
     171 �
71.0%�
     �
167 �
     �
     �
     �
159 �
     �
  �
�
Pre-Prof Math               �
     173 �
57.5%�
169 �
     �
     �
     �
     �
     �
176 �
173 �
�
Pre-Prof Reading            �
     175 �
62.5%�
170 �
     �
     �
     �
     �
     �
178 �
175 �
�
Pre-Prof Writing            �
     173 �
57.5%�
171 �
     �
     �
     �
     �
     �
178 �
174 �
�
Reading Specialist          �
     570 �
43.2%�
550 �
     �
     �
     �
     �
NA �
     �
 �
�
Safety/Driver Ed.           �
     520 �
36.5%�
     �
     �
     �
     �
     �
NA �
     �
  �
�
School Guidance             �
     620 �
50.0%�
     �
     �
     �
     �
510 �
     �
     �
 �
�
School Psych�
     650 �
54.1%�
     �
     �
     �
     �
350 �
     �
     �
 �
�
Secretarial (PA)            �
     156 �
56.0%�
     �
     �
     �
     �
     �
 NA �
     �
 �
�
Social Studies              �
     560 �
41.9%�
500 �
     �
     �
     �
520 �
580 �
540 �
 �
�
Social St/ Essays      �
     145 �
45.0%�
     �
160 �
     �
     �
     �
     �
     �
  �
�
Social St/Know.    �
     156 �
56.0%�
134 �
     �
162 �
     �
     �
157 �
     �
 �
�
Social Studies Interp       �
     159 �
59.0%�
     �
169 �
     �
     �
     �
     �
     �
 �
�
Spanish                     �
     520 �
36.5%�
470 �
     �
     �
     �
520 �
     �
540 �
 �
�
Spanish Content             �
     163 �
63.0%�
     �
     �
170 �
     �
     �
     �
     �
 �
�
Spanish Analysis            �
     160 �
60.0%�
     �
171 �
     �
     �
     �
     �
     �
  �
�
Spanish Speaking            �
     163 �
63.0%�
     �
172 �
163 �
     �
     �
     �
     �
 �
�
Special Education           �
     570 �
43.2%�
510 �
     �
590 �
     �
     �
     �
     �
 �
�
Special Ed Applicati�
     147 �
47.0%�
     �
     �
150 �
     �
     �
     �
     �
 �
�
Special Ed Know�
     155 �
55.0%�
     �
     �
155 �
     �
     �
     �
     �
 �
�
Spec Ed: Mental Retardation �
     143 �
43.0%�
     �
     �
     �
     �
     �
     �
     �
  �
�
Speech Communic.            �
     610 �
48.6%�
550 �
     �
     �
     �
     �
     �
470 �
 �
�
Speech Pathology            �
     630 �
51.4%�
570 �
     �
     �
     �
500 �
     �
     �
 �
�
Tch Eng. as 2nd Lng�
     620 �
50.0%�
     �
     �
     �
     �
420 �
     �
     �
 �
�
Teaching Speech  to Lang. Im�
     610 �
48.6%�
     �
     �
     �
     �
     �
  NA �
     �
 �
�
Teach - Emotional           �
     620 �
50.0%�
     �
     �
     �
     �
510 �
570 �
 NA �
  �
�
Teach - Visual              �
     700 �
60.8%�
480 �
     �
     �
     �
580 �
620 �
     �
 �
�
Teaching Lear Dis           �
     610 �
48.6%�
     �
     �
     �
     �
390 �
     �
 NA �
 �
�
Technology Educ.            �
     620 �
50.0%�
550 �
     �
640 �
     �
     �
 NA �
580 �
 �
�
Voc. Gen  Know�
     580 �
44.6%�
     �
     �
     �
     �
     �
NA �
     �
   �
�
Blank indicates that the test is used; NA indicates that the test is used, but a passing score has not been set.


Source: ETS FTP Site, August, 1997 Praxis Booklet; authors’ calculations.








Table 8:Teacher  Test Scores in Pennsylvania by College or University


Median National Teacher Exam Scores (1987-97) in 9 Specialty Areas:





[1]�
[2]�
[3]�
[4]�
[5]�
[6]�
�
                �
Number of�
Top�
�
Top Program’s�
% Correct�
�
Specialty Area�
Programs�
 Program     �
Passing Score�
Median NTE�
Of Median�
�
Elementary�
79�
Lafayette�
570�
710�
62.2%�
�
Mathematics�
79�
Swarthmore�
540�
740�
66.2%�
�
Chemistry�
64�
Chatam�
500�
720�
63.5%�
�
Biology         �
77�
Lafayette  �
580�
   > 800 �
>74.3%�
�
Physics         �
50�
Swarthmore �
440�
810�
75.7%�
�
General Science �
64�
Chatham   �
 None�
   > 740 �
66.2%�
�
Earth and Space �
32�
Lafayette   �
570�
   > 800 �
>74.3%�
�
English         �
78�
Swarthmore  �
490�
875�
84.5%�
�
Social Studies  �
79�
Bryn Mawr   �
580�
685�
58.8%�
�
                �
�
             �
�
 �
�
�
�
Number of�
Bottom�
�
Bottom Program's�
% Correct�
�
Specialty Area �
Programs�
Program�
Passing Score�
Median NTE�
Of Median�
�
Elementary      �
79�
Ursinus   �
570�
 < 570 �
<43.2%�
�
Mathematics     �
79�
Cheyney   �
540�
500�
33.8%�
�
Chemistry       �
64�
Waynesburg  �
500�
380�
17.6%�
�
Biology         �
77�
Cheyney   �
580�
355�
14.2%�
�
Physics         �
50�
Lincoln   �
440�
285�
4.7%�
�
General Science �
64�
Holy Family �
 none�
520�
36.5%�
�
Earth and Space �
32�
King's College�
570�
 <350 �
<13.5%�
�
English         �
78�
Cheyney   �
490�
580�
44.6%�
�
Social Studies  �
79�
Waynesburg  �
580�
550�
40.5%�
�
Source: Authors’ tabulations of NTE scores and Professional Personnel and Certification files in Pennsylvania.




















Table 9:Employed Classroom Teacher Content Knowledge:


Highest and Lowest District Median NTE Scoresby Pennsylvania Metrolitan Area





�
�
MSA's�
MSA's�
MSA's�
MSA's�
�
�
�
Hign & Low�
Hign & Low�
Hign & Low�
Hign & Low�
�
�
Number�
NTE Score�
NTE Score�
NTE Score�
NTE Score�
�
        MSA  �
of Districts�
Mathematics�
  Biology �
 Chemistry�
  Physics  �
�
 Allentown   �
22�
 760-540    �
 910-580  �
 530-390  �
 640-540  �
�
 Altoona     �
7�
 610-560    �
 660-620  �
 720-690  �
    NA    �
�
 Beaver      �
15�
 720-540    �
 750-725  �
 590-470  �
 700-410  �
�
 Erie        �
13�
 650-580    �
 790-610  �
 560-490  �
 460-380  �
�
 Harrisburg  �
29�
 720-570    �
 900-630  �
 690-460  �
 650-430  �
�
 Johnstown   �
23�
 760-570    �
 720-490  �
 560-490  �
 700-460  �
�
 Lancaster   �
16�
 800-620    �
 860-630  �
 710-520  �
 660-360  �
�
 Philadelphia�
62�
 850-560    �
 825-600  �
 770-440  �
 820-460  �
�
 Pittsburgh  �
80�
 730-510    �
 860-480  �
 770-415  �
 740-380  �
�
 Reading     �
18�
 730-510    �
 780-620  �
 640-530  �
    NA    �
�
 Scranton    �
33�
 710-560    �
 810-390  �
    NA    �
 520-380  �
�
 Sharon      �
12�
 790-590    �
 750-675  �
 600-450  �
    NA    �
�
 State College�
4�
 800-640    �
 840-690  �
    NA    �
NA�
�
 Williamsport�
8�
 650-550    �
    NA    �
    NA    �
    NA    �
�
 York        �
21�
 840-570    �
 755-590  �
 685-550  �
 660-450  �
�
 Non-MSA     �
137�
 800-540    �
 910-570  �
 910-390  �
 645-450  �
�
Source: Authors’ analysis of Pennsylvania Professional Personnel files and  NTE test scores.


















































Table 10: Correlations between Personnel Procedures and Pennsylvania System  of Student Assessment  (PSSA) Achievement Scores  and Post-Secondary Plans in 1995/6


�
[2]�
[3]�
[4]�
[5]�
[6]�
[7]�
[8]�
�
Personnel Practice�
    Math 5   �
   Math 8   �
   Math 11   �
 Read  5 �
  Read  8 �
 Read  11 �
PostSec�
�
Full time contract position?     �
-0.08992�
-0.12467�
-0.0627�
-0.08819�
-0.09274�
-0.08905�
-0.0374�
�
�
0.1266�
0.0338�
0.2872�
0.1341�
0.115�
0.1303�
0.5262�
�
                                �
             �
            �
             �
           �
            �
            �
         �
�
One year full-time Substitute?   �
0.0263�
0.03497�
-0.01446�
0.04922�
0.04302�
-0.06455�
0.01181�
�
�
0.6555�
0.5531�
0.8063�
0.4037�
0.4655�
0.2732�
0.8412�
�
                                �
             �
            �
             �
           �
            �
            �
         �
�
Six months Substitute?           �
0.07206�
0.08438�
0.0991�
0.06299�
0.05976�
0.02866�
0.11716�
�
�
0.2211�
0.1518�
0.0921�
0.285�
0.3105�
0.6269�
0.0462�
�
                                �
             �
            �
             �
           �
            �
            �
         �
�
Depends on situation            �
0.12676�
0.0654�
0.08345�
0.05419�
0.03153�
0.0823�
0.14372�
�
�
0.0309�
0.267�
0.1564�
0.3578�
0.5928�
0.1621�
0.0143�
�
                                �
             �
            �
             �
           �
            �
            �
         �
�
% Teachers  from SD�
-0.23504�
-0.15279�
-0.1562�
-0.18227�
-0.18512�
-0.13145�
-0.1309�
�
�
0.0006�
0.0261�
0.0229�
0.0078�
0.0069�
0.056�
0.0571�
�
                                �
             �
            �
             �
           �
            �
            �
         �
�
Written hiring procedures?      �
0.0284�
0.03758�
0.03544�
0.04241�
0.06403�
0.04067�
0.10849�
�
�
0.6517�
0.5502�
0.5733�
0.5001�
0.3084�
0.518�
0.0838�
�
                                �
             �
            �
             �
           �
            �
            �
         �
�
SD advertise  outside of PA?    �
0.07�
0.04172�
0.03944�
0.05651�
0.07009�
0.04621�
0.04458�
�
�
0.2363�
0.4807�
0.5049�
0.3392�
0.2357�
0.4347�
0.4511�
�
                                �
             �
            �
             �
           �
            �
            �
         �
�
Often advertise outside SD?     �
0.06408�
0.03028�
0.02397�
0.04479�
0.00659�
0.01852�
-0.0386�
�
�
0.2768�
0.6076�
0.6844�
0.4474�
0.9111�
0.7535�
0.5122�
�
                                �
             �
            �
             �
           �
            �
            �
         �
�
SD has partnership program      �
0.05016�
0.07098�
0.04823�
-0.00591�
0.08029�
0.07626�
0.04341�
�
�
0.3981�
0.2314�
0.4165�
0.9207�
0.1757�
0.1985�
0.4646�
�
                                �
             �
            �
             �
           �
            �
            �
         �
�
SD contacted by tch prep pgm?   �
0.00448�
0.00762�
-0.00601�
0.01895�
0.00756�
-0.01461�
0.06976�
�
�
0.9395�
0.8972�
0.9188�
0.7479�
0.8981�
0.8044�
0.2363�
�
                                �
             �
            �
             �
           �
            �
            �
         �
�
Salary schedule limited applicants?�
-0.17097�
-0.19199�
-0.1454�
-0.13784�
-0.20008�
-0.09635�
-0.1635�
�
�
0.0086�
0.0031�
0.0258�
0.0347�
0.0021�
0.1409�
0.0121�
�
                                �
             �
            �
             �
           �
            �
            �
         �
�
SD request a waiver from PDE?   �
-0.12292�
-0.16743�
-0.18�
-0.1563�
-0.17158�
-0.15207�
-0.1215�
�
�
0.0622�
0.0108�
0.0061�
0.0174�
0.009�
0.0208�
0.0653�
�
                                �
             �
            �
             �
           �
            �
            �
         �
�
Ask info beyond mandatory PA?   �
0.16789�
0.25181�
0.23735�
0.1889�
0.22872�
0.17447�
0.20077�
�
�
0.0042�
0.0001�
0.0001�
0.0013�
0.0001�
0.0029�
0.0006�
�
                                �
             �
            �
             �
           �
            �
            �
         �
�
SD extra info: NTE exam scores  �
0.12925�
0.13183�
0.10828�
0.10311�
0.10966�
0.03233�
0.07676�
�
�
0.0278�
0.0248�
0.0656�
0.0796�
0.0622�
0.5835�
0.1924�
�
                                �
             �
            �
             �
           �
            �
            �
         �
�
SD extra info: Praxis scores    �
0.094�
0.07536�
0.0397�
0.05734�
0.05896�
-0.01523�
0.09968�
�
�
0.1102�
0.2007�
0.5007�
0.3305�
0.317�
0.7963�
0.0902�
�
                                �
             �
            �
             �
           �
            �
            �
         �
�
SD extra info: Written recommend?�
0.21329�
0.26707�
0.28104�
0.21767�
0.26249�
0.21692�
0.18019�
�
�
0.0003�
0.0001�
0.0001�
0.0002�
0.0001�
0.0002�
0.0021�
�
                                �
             �
            �
             �
           �
            �
            �
         �
�
Experience Emphasized?                     �
-0.00471�
0.01373�
0.05764�
0.02499�
0.01031�
0.11742�
0.0089�
�
�
0.9365�
0.8162�
0.3288�
0.6723�
0.8615�
0.0461�
0.8803�
�
                                �
             �
            �
             �
           �
            �
            �
         �
�
Grade point average overall?     �
0.20701�
0.17987�
0.1952�
0.17038�
0.15971�
0.16807�
0.12598�
�
�
0.0004�
0.0021�
0.0008�
0.0037�
0.0065�
0.0042�
0.0323�
�
                                �
             �
            �
             �
           �
            �
            �
         �
�
Grade point average in major?    �
0.19319�
0.16322�
0.20174�
0.17192�
0.14981�
0.18189�
0.14885�
�
�
0.001�
0.0054�
0.0006�
0.0034�
0.0108�
0.0019�
0.0113�
�
                                �
             �
            �
             �
           �
            �
            �
         �
�
Dual certification?              �
-0.05967�
-0.04967�
-0.01743�
-0.08647�
-0.08601�
0.07301�
0.01289�
�
�
0.3121�
0.4002�
0.7679�
0.1425�
0.1447�
0.2159�
0.8273�
�
                                �
             �
            �
             �
           �
            �
            �
         �
�
Past performance in teaching?    �
0.10166�
0.14161�
0.13371�
0.11022�
0.12694�
0.13975�
0.01132�
�
�
0.0845�
0.016�
0.023�
0.0613�
0.031�
0.0174�
0.848�
�
                                �
             �
            �
             �
           �
            �
            �
         �
�
References/Recommendations?      �
0.12104�
0.09878�
0.13475�
0.15308�
0.08137�
0.13142�
0.00088�
�
�
0.0398�
0.0937�
0.0219�
0.0091�
0.1677�
0.0255�
0.9882�
�
                                �
             �
            �
             �
           �
            �
            �
         �
�
Major in area of teaching?       �
0.02435�
0.07303�
0.08308�
0.04542�
0.04531�
0.11967�
0.02514�
�
�
0.6801�
0.2158�
0.1589�
0.4418�
0.4428�
0.0421�
0.6704�
�
                                �
             �
            �
             �
           �
            �
            �
         �
�
Caliber of certificating instit?.�
0.10771�
0.10476�
0.07989�
0.08132�
0.07605�
0.04739�
0.07115�
�
�
0.0675�
0.0754�
0.1756�
0.168�
0.1974�
0.4222�
0.2279�
�
                                �
             �
            �
             �
           �
            �
            �
         �
�
Advanced degrees?                �
0.10657�
0.09746�
0.11213�
0.07024�
0.05533�
0.11695�
0.09582�
�
�
0.0705�
0.0982�
0.0569�
0.2339�
0.3487�
0.047�
0.104�
�
                                �
             �
            �
             �
           �
            �
            �
         �
�
Essay(s)?                        �
0.2088�
0.1458�
0.17154�
0.21037�
0.14886�
0.19751�
0.04253�
�
�
0.0004�
0.0131�
0.0034�
0.0003�
0.0113�
0.0007�
0.4714�
�
                                �
             �
            �
             �
           �
            �
            �
         �
�
Test scores?                     �
0.1077�
0.02897�
0.11031�
0.08373�
0.02196�
0.12816�
-0.0085�
�
�
0.0675�
0.6238�
0.0611�
0.1557�
0.7101�
0.0294�
0.8855�
�
                                �
             �
            �
             �
           �
            �
            �
         �
�
Community involvement/leadership?�
0.00747�
0�
0.03952�
0.02344�
0.00431�
0.06247�
0.06033�
�
�
0.8994�
0.9999�
0.5033�
0.6915�
0.9419�
0.2898�
0.3067�
�
                                �
             �
            �
             �
           �
            �
            �
         �
�
Willingness to do extracurricula�
-0.04139�
-0.07738�
-0.05664�
-0.04778�
-0.08647�
-0.03953�
-0.0087�
�
Activities?�
0.4834�
0.1896�
0.3373�
0.4184�
0.1425�
0.5033�
0.8827�
�
                                �
             �
            �
             �
           �
            �
            �
         �
�
Contributes to Staff Diversity?  �
0.09943�
0.05548�
0.08144�
0.06973�
0.07538�
0.10911�
0.09636�
�
�
0.0916�
0.3473�
0.1674�
0.2373�
0.2014�
0.064�
0.1021�
�
                                





�
             �
            �
             �
           �
            �
            �
         �
�
Non-teaching work experience?    �
0.05685�
0.04488�
0.0621�
0.05578�
0.04023�
0.11262�
0.04313�
�
�
0.3355�
0.4472�
0.2927�
0.3447�
0.4957�
0.0558�
0.4652�
�
                                �
             �
            �
             �
           �
            �
            �
         �
�
School district resident?        �
-0.28051�
-0.28014�
-0.30175�
-0.2728�
-0.26569�
-0.20213�
-0.126�
�
�
0.0001�
0.0001�
0.0001�
0.0001�
0.0001�
0.0005�
0.0323�
�
                                �
             �
            �
             �
           �
            �
            �
         �
�
School district teacher?         �
-0.08656�
-0.07564�
-0.11387�
-0.06256�
-0.08919�
-0.07852�
-0.0962�
�
�
0.1421�
0.1998�
0.0531�
0.2892�
0.1304�
0.1831�
0.1028�
�
                                �
             �
            �
             �
           �
            �
            �
         �
�
More than one interview team?   �
0.10345�
0.14588�
0.08576�
0.13657�
0.12063�
0.03872�
0.06969�
�
�
0.0829�
0.0142�
0.1509�
0.0218�
0.043�
0.5172�
0.2434�
�
                                �
             �
            �
             �
           �
            �
            �
         �
�
Did non-interviewer affect hiring?�
-0.14174�
-0.12425�
-0.09354�
-0.14101�
-0.10929�
-0.06025�
-0.0983


�
�
�
0.017�
0.0367�
0.1164�
0.0176�
0.0664�
0.3125�
0.0988�
�
                                �
             �
            �
             �
           �
            �
            �
         �
�
How often – second interview ?  �
0.24427�
0.25533�
0.24053�
0.25843�
0.22974�
0.1788�
0.1544�
�
�
0.0001�
0.0001�
0.0001�
0.0001�
0.0001�
0.0026�
0.0095�
�
                                �
             �
            �
             �
           �
            �
            �
         �
�
Sample class for evaluation ?   �
0.14113�
0.11719�
0.1024�
0.09977�
0.11011�
0.08045�
0.15396�
�
�
0.0199�
0.0535�
0.0919�
0.1006�
0.0698�
0.1859�
0.011�
�
                                �
             �
            �
             �
           �
            �
            �
         �
�
When is current sub. 1st offered�
-0.0378�
-0.04907�
-0.09304�
-0.02821�
-0.01419�
-0.09947�
0.05106�
�
�
0.5456�
0.4325�
0.1361�
0.6519�
0.8205�
0.111�
0.4141�
�
                                �
             �
            �
             �
           �
            �
            �
         �
�
Pct of teachers w/ Master degrees?�
0.17598�
0.25845�
0.20493�
0.19389�
0.22894�
0.15041�
0.147�
�
�
0.005�
0.0001�
0.001�
0.0019�
0.0002�
0.0167�
0.0193�
�
Source: Authors’ analysis of 1997 Pennsylvania State Board of Education Survey of Personnel Practices and  district level test scores. 


	





Table 11: OLS Estimates of Equation (1)


(t-ratio)





Equation 1�
�
Log� EMBED Equation.3  ����
Log� EMBED Equation.3  ����
�
�
 �
Constant�
Unemployment Rate�
% Adults


 with  BA +�



R� EMBED Equation.3  ����
�
�
�
�
�
�
�
Log� EMBED Equation.3  ���(% Teachers from HS)�
3.2737�
0.4481�
-0.2889�
0.1251�
�
�
(6.00)�
(2.94)�
(-2.04)�
�
�









Table 12: Two Stage Least Squares Estimates of Achievement and Competency Equations (2)


(t-ratio)





Equation 2�
�
Log� EMBED Equation.3  ����
Log� EMBED Equation.3  ����
�
�
�
�
Predicted %�
% Kids�
�
�
Achievement Measure of Output�
Constant�
Teachers from HS�
from AFDC Families�
R� EMBED Equation.3  ����
�
(1)�
(2)�
(3)�
(4)�
(5)�
�
Log� EMBED Equation.3  ��� % Students with Post-�
1.5362�
-0.6732�
0.1376�
0.2937�
�
Secondary Plans�
(6.54)�
(-8.84)�
(5.35)�
�
�
�
�
�
�
�
�
Log� EMBED Equation.3  ��� PSSA Math 5'th Grade�
7.4992�
-0.0955�
-0.0019�
0.4677�
�
�
(167.65)�
(-6.25)�
(-0.39)�
�
�
�
�
�
�
�
�
Log� EMBED Equation.3  ��� PSSA Math 8'th Grade�
7.5193�
-0.1002�
-0.0105�
0.5796�
�
�
(163.43)�
(-6.38)�
(-2.08)�
�
�
�
�
�
�
�
�
Log� EMBED Equation.3  ��� PSSA Math 11'th Grade�
7.5657�
-0.1166�
-0.0139�
0.5331�
�
�
(124.66)�
(-5.62)�
(-2.09)�
�
�
�
�
�
�
�
�
Log� EMBED Equation.3  ��� PSSA Reading 5'th Grade�
7.4796�
-0.0815�
-0.0144�
0.4930�
�
�
(144.33)�
(-4.60)�
(-2.54)�
�
�
�
�
�
�
�
�
Log� EMBED Equation.3  ��� PSSA Reading 8'th Grade�
7.5744�
-0.1202�
-0.0027�
0.5942�
�
�
(172.38)�
(-8.01)�
(-0.57)�
�
�
�
�
�
�
�
�
Log� EMBED Equation.3  ��� PSSA Reading 11'th Grade�
7.5322�
-0.1070�
-0.0076�
0.3704�
�
�
(108.14)�
(-4.50)�
(-1.01)�
�
�
�
�
�
�
�
�
Competency Measure of Output�
�
�
�
�
�
Log� EMBED Equation.3  ��� Tells Competency Math�
-0.0423�
0.7284�
0.0609�
0.2485�
�
% Below 3'rd Grade�
(-0.07)�
(3.26)0�
(0.85)�
�
�
�
�
�
�
�
�
Log� EMBED Equation.3  ��� Tells Competency Math�
0.9512�
0.4229�
0.1122�
0.1889�
�
% Below 5'th Grade�
(1.46)�
(1.91)�
(1.58)0�
�
�
�
�
�
�
�
�
Log� EMBED Equation.3  ��� Tells Competency Math�
0.8340�
0.4463�
0.1513�
0.3409�
�
% Below 8'th Grade�
(1.61)�
(2.52)�
(2.68)0�
�
�
�
�
�
�
�
�
Log� EMBED Equation.3  ��� Tells Competency Reading�
-0.1312�
0.7544�
0.0193�
0.2716�
�
% Below 3'rd Grade�
(-0.24)0�
(3.99)�
(0.32)�
�
�
�
�
�
�
�
�
Log� EMBED Equation.3  ��� Tells Competency Reading�
0.2834�
0.7170�
0.0735�
0.4273�
�
% Below 5'th Grade�
(0.63)�
(4.69)�
(1.51)�
�
�
�
�
�
�
�
�
Log� EMBED Equation.3  ��� Tells Competency Math�
0.6185�
0.5862�
0.1072�
0.3855�
�
% Below 8'th Grade�
(1.31)�
(3.63)�
(2.08)�
�
�
Note: Predicted % from own High School from Equation 1 above, e.g. 2SLS.





Table 13


1997 Ratio of Applications to Positions by Certification Area in Pennsylvania School Districts: 25’th Percentile, Median, 75’th Percentile, and Largest Ratios


(1)�
(2)�
(3)�
(4)�
(5)�
(6)�
�
Certification �
25th %�
Median�
75’%�
Largest�
Number of Districts�
�
Elementary�
22�
50�
100�
1176�
239�
�
Math�
10�
20�
43�
300�
99�
�
English�
12�
25�
48�
415�
118�
�
Soc  Studies�
20�
35�
70�
400�
94�
�
Biology�
9�
15�
28�
100�
43�
�
Chemistry�
3�
7�
17�
225�
58�
�
Physics�
3�
5�
10�
28�
39�
�
Gen Science�
8�
12�
26�
125�
51�
�
French�
3�
6�
10�
20�
20�
�
Spanish�
4�
8�
12�
50�
49�
�
Art�
8�
12�
20�
300�
45�
�
Music�
7�
12�
22�
168�
55�
�
Source: Authors’ analysis of 1997 Pennsylvania State Board of Education Survey of Personnel Practices.
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