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ABSTRACT

California’s alternative certification programs have shown themselves to be sensitive to market conditions, often attracting individuals to pursue credentials in shortage areas, such as math and science teaching at the secondary level.  Proponents of these programs have also argued that individuals who choose AC programs bring with them a wealth of relevant work experience.  Given the shortages of math and science teachers in public schools, it would appear that AC programs solve both quantity and quality problems in the teacher workforce.  But the claims about the subject matter background of AC science and math teachers are largely untested.  

This paper reports findings from a three-year study of interns prepared through California’s AC programs.  It will present data on interns seeking a credential in math or science at the secondary level.  The paper will focus on describing the characteristics of math and science candidates in terms of their educational background, prior occupations, placement in schools during their internship, and the rate at which they complete their credential programs.  It will examine the extent to which California’s AC programs are addressing shortages in math and science teachers, especially in schools that are hard-to-staff.
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Characteristics of Science and Math Teachers Prepared through Alternative Certification Programs in California

As a market-driven reform, alternative certification (AC) programs have been touted as a solution to recruiting and preparing larger numbers of STEM teachers than can be found within traditional teacher preparation programs.  Certainly, with the expansion of AC programs in all but 2 states, it is likely that AC programs contribute significant numbers of teachers to the workforce.  Proponents of AC programs have argued that such programs are likely to attract people with relevant work experiences and subject matter knowledge in STEM areas who were not interested in becoming teachers at an earlier point in their lives. For example, programs like Troops to Teachers, which targeted people leaving the military, were created to recruit individuals still interested in service-oriented careers and who possessed desirable managerial, technical and leadership skills that policymakers assume military personnel acquire. Individual institutions have also designed AC programs that target potential math and science teachers [1].

What is not known, however, is how many STEM teachers AC programs actually produce?  Do AC programs make a sizeable contribution to the pool of potential STEM teachers because they attract individuals exiting from STEM-related careers?  

Nor do we know much about the demographic characteristics of STEM teachers prepared through AC programs. Given the claim that AC programs are more likely to attract underrepresented groups to teaching, especially in specific shortage areas, to what extent do AC programs begin to close the gender and race/ethnicity gap in STEM credentials?  At what rate are AC programs producing STEM teachers who are women and/or people of color? 

There has been considerable debate about the relationship between teacher’s subject matter knowledge and their effectiveness in classrooms [see e.g., 2]. One measure of teacher quality is subject matter knowledge.  Typical measures of that have been used as proxies for teachers’ command of their subject matter include their college majors, performance on subject matter tests, and/or the selectivity of their undergraduate institutions. Proponents of AC programs have also argued that AC candidates bring considerable expertise in certain subject matters because of their work experiences.  But there are few empirical studies that clearly show what qualifications AC STEM candidates actually possess.  Aside from programs that target and specifically recruit people to pursue STEM credentials [3, 4], we do not know much about the educational and occupational backgrounds of AC STEM candidates. An understanding of the subject matter preparation of STEM interns is important given what we know about the relationship between teacher’s subject matter knowledge and student learning [5].
Because many AC programs use an internship model, we must also be concerned about the placement of AC candidates in schools while in their preparation programs.  California’s teacher interns can spend up to three years in schools while acquiring their credential, time that can significantly affect student learning and achievement in their classrooms. California interns are considered to be underprepared because they do not possess a full credential. Their employment in secondary schools is seen as problematic at a time when the state requires secondary students to pass high school exit exams in English and math in order to receive a diploma. 

This paper presents descriptive findings about STEM teachers prepared through AC programs in California from 2001-2004. The data were gathered as part of a large-scale study of California’s teacher interns.  This paper focuses on interns seeking a teaching credential in one of the seven STEM credential specializations – i.e., biology, chemistry, computer applications, geosciences, health, mathematics, and physics.  The findings reported in this paper are designed to answer the following questions:

1. How many of California’s interns pursue a STEM credential at the secondary level?

2. What are the demographic and educational backgrounds of California’s STEM interns?

3. What are the characteristics of the schools where STEM interns are employed during their preparation programs?

4. What factors predict the placement of STEM interns in schools presenting the greatest challenges?

5. At what rate do California’s STEM interns acquire a teaching credential?

The paper begins with a brief description of California’s AC programs, the varieties of STEM credentials that are offered by the state, and a description of the study itself. The background to the study is followed by the descriptive findings about the interns seeking STEM credentials.  

Alternative Teacher Certification in California

California has employed alternative pathways to certification for the last ten years to alleviate shortages in the teacher labor force.  It adopted an internship model as the type of alternative pathway that the state funds and accredits. Internship programs may be run exclusively by districts (District Intern programs) or as a partnership between a university and a district or several districts.  California also offers one distance learning intern program through the California State University systems – CalState Teach.  At the time data were collected for this study, CalState Teach offered only a multiple subject (elementary) credential program. With the exception of a relatively new “blended” or “integrated” undergraduate option, all teacher preparation programs in California, traditional or alternative, are post-baccalaureate.  

At present, California funds its intern programs on a per capita basis.  Each program receives $2500 per intern for the 2-3 years that an intern is enrolled in a program.
  The $2500 is in addition to the amount of money the state provides to public universities to prepare teachers.  Thus, the total costs for preparing teachers through the internship programs must take into account outlays by districts and universities in providing courses, supervision, and advisement for the interns.  These costs are somewhat offset by the benefits that districts and universities receive in housing an intern program.  For districts, the interns take positions in schools and subject areas that are difficult to fill with fully certified teachers.  Universities receive tuition dollars from the interns who enroll in their programs and credit for the extra enrollment that the interns may provide.  Both districts and universities may also benefit from the alliances that are forged for the internship program, benefits that may spill over into the traditional preparation pathways that universities continue to offer alongside the intern programs.

In acquiring state accreditation, internship programs must meet the same standards as traditional, university-based programs.  The key differences between traditional and internship programs in California are that interns must be

1. fully employed as teachers of record while concurrently enrolled and participating in a teacher preparation program;

2. provided with a mentor who can support them during their entire internship experience.

Moreover, the internship programs are much more adaptable to fluctuations in the labor market.  When the demand for elementary school teachers rapidly increased as a result of California’s class-size reduction legislation, the intern programs responded by admitting and preparing large numbers of elementary candidates. As children progressed through the system and enrollments dropped in elementary schools, there was a concomitant rise in the numbers of secondary candidates prepared through intern programs [6, 7].  The demand for special education teachers led programs already authorized to prepare special education teachers to increase their numbers and for new programs to emerge and be accredited to offer these credentials.

Varieties of STEM Credentials

California offers two types of general teacher credentials, multiple subject and single subject credentials.  Holders of single subject credentials are authorized to teach a specific subject within a departmentalized classroom.  Although most single subject credential teachers typically teach in middle or high schools, they may be assigned to teach that subject in any grade, pre-K through 12th grade. 

Prior to 2003, California offered credentials in math and in science with a specialization in a specific science area such as biology, chemistry, geosciences, and physics.  Teachers with science credentials were authorized to teach general, introductory or integrated science classes as well as classes in their specialization areas.  To increase the numbers of math and science teachers for the state, the California Commission for Teacher Credential (CCTC) increased the variety of math and science credentials that could be sought by adding a foundational math and specialized science authorizations to the single subject credential.  The foundational math credential authorizes individuals to teach general mathematics, algebra, geometry, probability and statistics, and consumer mathematics at any grade up to grade 12, courses that the CCTC states are the ones required for the majority of California’s students.  The specialized science credentials authorizes holders of these credentials to teach only in the specific subjects of biology, chemistry, geoscience or physics listed on the credential itself. 

DESCRIPTION OF THE STUDY

The study tracked interns who were enrolled in California’s teacher internship programs during the 2002-2005 academic years.  Three different cohorts were followed as they progressed through their internships.  Because internship programs vary in their length, our analysis focuses on those interns who had completed their intern programs by the end of the data collection period in March 2005.

The study used a variety of data collection strategies.  Web-based surveys were designed and administered to collect information from the individual interns.  Data from publicly available sources such as the California Department of Education and the U.S. Census were used to provide contextual information about the interns’ workplaces and residential communities.  The California Commission on Teaching Credentialing (CCTC) also provided data on the credentials applied for and received by each of the study’s participants.

Interns were invited to complete four web-based surveys during their internship experience. Interns had no time limit in which to complete a survey.  All surveys were available on a web site that was designed to work on any platform.  Interns were allowed to go back and change responses while they worked on a specific survey.  Only items that were to be reported to the CCTC as part of their census collection efforts required a response.  Once interns had completed the survey and submitted it to the project, they were no longer able to go back in and make changes.

The surveys asked interns for demographic information, details about their educational backgrounds and life histories, motivations for entering alternative programs and for teaching.  Interns were also asked to describe their experiences in their schools, with their students and mentors, and to identify their future career plans.

To contextualize the interns’ experiences, the intern survey data were combined with publicly available data about the schools where interns worked and the communities in which they lived.  Residental and school addresses were geocoded. The interns were asked to supply the name of the school where they were employed during their internship.  Each year, participants were asked to update their school placement information in case their employment site had changed.  Interns selected the names of their schools using a search engine that was built into the web-based survey and that was linked to the California schools directory compiled by the California Department of Education (CDE).  In this way, we ensured the accuracy of school placement data for each intern.  Data on the staff and student characteristics for schools in which interns worked was derived from publicly available data files compiled by the CDE.

Data on whether STEM interns received a credential was obtained from the CCTC.  We were able to extract data for those interns in our sample who had applied for and received a teaching credential by April 2006. Although the analysis in this paper does not capture the total population of interns who actually finished their programs within the state-alloted two-year time frame, the findings from this preliminary analysis are still suggestive of trends we are likely to see when we can get when we obtained data on interns receiving their credential by August 2006.

The sample of interns was derived from all state-funded programs that had agreed to participate in the study.  The total number of programs funded by the state fluctuated from year to year as did the number of interns enrolled in each program.  The fluctuation in the number of funded programs is a result of labor market demands. 

The research team recruited certain programs to participate in the study, especially those with a longer history of teacher preparation and those with a fairly stable enrollment.  In inviting programs and their interns to participate, we targeted our efforts so that the programs represented the diversity of geographic regions, types of institutions and credentials offered found in the state.  Table 1 summarizes the characteristics of the programs whose interns participated in the study.

TABLE 1

Characteristics of California Teacher Internship Programs

	
	Programs Participating in Study
	All State-Funded Intern Programs

	Location by Region


Northern


Central


Southern


Statewide (Distance Learning)
	
11


1


25


1
	
29


8


41


1

	Size of Program (enrollment)


10-40


41-100


100-200


>200
	
12


9


7


5
	
33


34


10


7

	Institution Type


District Intern


University-based
	
5


33
	
8


72

	Total Number of Programs
	
38
	
84


Response Rates

Response rates for the first survey were calculated by determining the percentage of interns who actually completed the study’s first survey out of the total number of interns who had actually logged onto the website and attempted to take a survey.  This number does not account for those interns who may have visited the website but chose not to participate in the study.  Counting the number of discrete hits on the website would give an inflated estimate of possible respondents.  Thus, we used the total number who attempted the survey as the base number.  This strategy provides a more accurate measure of the total number of interns who chose to participate in the first survey.  The response rate for survey 1 was 74.5% (4744 out of 6367 actual attempts).

Interns were allowed to complete the remaining surveys only if they had completed the first survey.  Thus the base number used to calculate the response rates for Surveys 2, 3 and 4 is 4744 not 6567 (see Table 2).  The data analyzed for this paper is drawn from the sample that responded to Survey 1.

TABLE 2

Response Rates for Study Surveys 

	
	Actual Number of Respondents
	%

	Survey 1 – Background information
	4744
	73.3

	Survey 2 – Working Conditions
	3030
	46.8

	Survey 3 – Mentors
	1149
	17.8

	Survey 4 – Future Plans
	1910
	29.5

	Total Number of Interns Attempting Survey 1
	6476
	


Data Analysis

Descriptive statistics were run to determine the characteristics of interns choosing to seek a STEM credential.  Chi-square tests of independence and Analysis of Variance procedures were used to determine subgroup differences. Multiple regressions were used to test hypotheses about the factors predicting intern placements in low achieving or high poverty schools.  Geographic Information Systems analysis was used to calculate the distance between an interns’ place of residence and the schools where they were employed.

FINDINGS


Of the 4019 interns for whom we have race/ethnicity data in our sample, 1362 sought single subject (secondary) credentials.  The STEM interns comprise 54% (735) of the single subject group.  The majority of STEM interns (83.1%) chose to attend university-based programs rather than district intern programs.  Figure 1 shows the distribution of specializations sought by the interns.  The two specializations attracting the largest number of interns are mathematics and biological sciences. Within mathematics, 12% (40) sought a foundational math rather than the general math specialization. This distribution reflects both the market-sensitivity of the intern programs and the relative difficulty in attracting interns with a background or interest in teaching physical sciences.

[image: image1.wmf]
Figure 1.  Distribution of STEM specializations for California Interns

Demographic Characteristics of STEM Interns


The majority of STEM credentials were sought by males (55.8%).  Significant gender differences were found in the specializations sought by males and females.  Females were more likely to specialize in biology and less likely to seek a math credential; males were overrepresented in math and physics (chi-square = 41.449, 6 df, p = .000). In fact, only three out of 30 physics credentials were sought by females.


Given the diversity of California’s population, it is not surprising to find that more people of color enter teaching in California than are found nationwide.  Figure 2 compares a national sample of teachers with three or less years of experience with the sample of all interns from the California study. The national comparison group is drawn from annual reports by the National Center for Educational Statistics (NCES) on the state of the teacher workforce.

[image: image2.wmf]
Figure 2. Comparison of Race/Ethnicity of California Interns with Beginning Teachers Nationwide

The percentage of California interns represented in this graph is less than 100% because 3.1% of the interns claimed multiple race/ethnicity categories and 6.9% did not choose a race/ethnicity category. The higher proportion of Asian and Hispanic interns reflects the population demographics for the state.  


Other patterns that emerged from the analysis of the racial/ethnic characteristics of the STEM interns:

1. A significantly higher proportion of the Asian interns choose STEM credentials than any other teaching credentials (chi-square = 15.915, 6 df, p = .014).

2. The interns of color represent three distinct populations – candidates prepared in California colleges,candidates who received their subject matter preparation in a college outside of California, and immigrants who acquired their BAs from colleges outside of the U.S. nearly 20 years before they entered the intern program.  

3. The group of candidates who attended California colleges as undergraduates are racially/ethnically more diverse than those coming from outside of California (see Table 3).

4. Significantly higher proportions of the Asian and Black interns constitute the immigrant group (chi-square = 72.476, 6 df, p =.000).  

TABLE 3

Racial/Ethnic Representation by Location of BA College

	
	
	Outside CA

N = 153
	In CA

N = 479
	Outside US

N= 35

	Race
	White
	76.50%
	51.10%
	31.40%

	
	Latino
	3.90%
	24.40%
	8.60%

	
	Black
	7.20%
	5.00%
	22.90%

	
	Asian
	12.40%
	19.40%
	37.10%


Although only 4.7% of the STEM interns are candidates who earned their BA outside of the U.S., the fact that Asians and Blacks are more likely to come from this group suggests that second-career immigrants, who are people of color, are more attracted to entering teaching through AC programs than candidates of color currently prepared by universities in the U.S.


An analysis of the association of race/ethnicity with credential specialization shows only two patterns that are statistically significant:  Whites are more likely to choose a specialization in Geoscience and Asians to choose one in math (chi-square 30.921, 18 df, p = .029.  No other associations between race/ethnicity and STEM specializations were found.

Educational Backgrounds of STEM interns


Meeting Subject Matter Competency. There are three ways in which teacher preparation candidates in California can demonstrate subject matter knowledge: (1) they passed all subsections of the appropriate subject matter examination in their specialization field, (2) they attended a state-approved undergraduate subject matter waiver (major) program, or (3) a transcript review showed coursework that is equivalent to that found in a state-approved subject matter waiver program.  The CCTC’s credential data indicates whether a candidate acquired their subject matter competence by passing an exam; it does not indicate if a candidate completed a subject matter waiver program.  


47.7% of the interns reported majors that matched the subject specialization they sought.  An additional 24.5% reported having related majors.  Table 4 displays how majors were mapped to subject matter specializations. 

Table 4

Map of BA Majors to STEM Subject Specializations

	Major
	BioScience
	Computers
	Chemistry
	Health
	GeoScience
	Math
	Physics

	Agriculture
	REL
	
	
	
	REL
	
	

	Astronomy
	
	
	
	
	REL
	
	

	Astrophysics
	
	
	
	
	REL
	
	REL

	Biological Sciences
	X
	
	
	
	
	
	

	Chemistry
	
	
	X
	
	
	
	

	Earth & Environmental Sciences
	
	
	
	
	X
	
	

	Economics
	
	
	
	
	 
	REL
	

	Engineering
	REL
	REL
	REL
	
	 
	REL
	REL

	Geology
	
	
	
	
	X
	
	

	Health Sciences & Occupations
	
	
	
	X
	
	
	

	Kinesiology
	
	
	REL
	REL
	
	
	

	Mathematics
	
	
	
	
	
	X
	

	Physical Sciences
	
	
	
	
	REL
	
	X

	Physics
	
	
	REL
	
	
	
	X


REL indicates a related major

The majority of interns (53.1%) met subject matter requirements through examination rather than through their major.  There was no association between subject matter specialization and how interns met the subject matter requirement, -- i.e., through exams or through a waiver process.

However, not all nonmajors used examinations to demonstrate subject matter knowledge.  In fact, 31.9% of the nonmajors sought credentials in specialization areas in which they had neither majored nor passed an exam.  In these cases, we can only assume that the program used some process to approve the person’s subject matter knowledge.  What is somewhat surprising are those interns (34.4% of the majors) who had majored in the subject in which they sought a credential and still took the exam. The length of time since they had attended college did not explain the differences between those who took the exam even with the appropriate major and those who did not.  

Gender differences, however, did seem to explain some of the differences. Women were slightly more inclined to take the subject matter exams even if their majors matched the specializations they sought; this association was not found to be statistically significant.  Men, on the other hand, were far less likely to take a subject matter exam if their major did not match but was related to the specialization they sought (e.g., math specialization and engineering major).  The finding for men was statistically significant (chi-square = 12.262, 2 df. p = .002).

There were no associations between racial/ethnic groups and the use of exams to establish subject matter knowledge. 

Experience Working in Schools.  The majority of interns (55.6%) reported having previously worked in schools 2.9 years, on average, prior to entering their intern programs.  95% of these interns held teaching positions, either as a teacher or teaching assistant. There were no differences among demographic or specialization groups in the amount of time that was spent previously working as a teacher.  The only difference in prior years experience in schools that could be detected was found between interns who attended district interns programs and those attending university based programs.  However, this difference was barely significant (p = .051) and represented about a seven-month gap.  

Number of years spent teaching in schools prior to entering the intern programs was positively correlated with age (r = .304, p < .01) and the number of years since the interns earned their BA (r = .264, p < .01).

Characteristics of Undergraduate Institutions.  Barron’s ratings for selectivity were used as a gross measure of quality differences among undergraduate institutions.  It is important to note that ratings apply to institutions rather than the individuals who attend them.  They have been used by other studies of the teacher labor force as one way to differentiate teachers with similar degrees and majors [see e.g., 8].

The universities were sorted by geographic location (within or outside of California), by institution type (public or private), and for public California universities, by system (California State University (CSU) or University of California (UC). The majority of the STEM interns (71.9%) acquired their undergraduate degrees from California institutions.  Of the California universities, the majority acquired their bachelor’s and subject matter preparation at California State University (CSU) campuses.
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Figure 3. California institutions where STEM interns acquired their BAs

Interns who completed their BAs outside of California were more likely to attend colleges that were rated as Highly Competitive whereas interns from California colleges were more likely to have attended Less Competitive universities (chi-square = 98.954, 6 df, p = .000).  

[image: image4.wmf]
Figure 4. Comparison of Barron's Ratings for In-State and Out-of-State Colleges for Interns

Given the findings about the types of California universities attended by the interns, the Barron’s ratings give a skewed view of the “quality” of the interns’ undergraduate preparation.  That is, the CSU campuses were designed to be comprehensive universities that serve the majority of students eligible to attend college.  They are, by legislative fiat, supposed to be less selective than their UC counterparts, which were designated as doctoral granting, research universities and designed to be more selective.  Thus, the fact that a high percentage of STEM interns receive their BAs from competitive and less competitive universities may be less cause for concern than an affirmation of the higher education policies California has adopted.

It is also possible that what the Barron’s ratings actually reveal are fundamental differences in the populations of people choosing STEM credentials through intern programs.  As is true for differences within the racial/ethnic groups’ origins, STEM interns prepared outside of California differ from those prepared through California schools.  Interns with BAs acquired outside of California are significantly older (F = 27.845, p = .000) and have been out of college for a longer period of time  (F = 44.640, p = .000) than those who graduated from a California college (see Table 5). 

TABLE 5

Differences between STEM Interns for In-State and Out-of-State BAs

Age and Years Since BA

	
	Interns from California Colleges

N = 474
	Interns from Out-of-State Colleges

N = 153
	Interns from non-US Colleges

N = 34

	Mean Age
	32.3 years
	35.8 years
	42.6 years

	Mean Years since BA
	6.9 years
	12.5 years
	18.1 years


The differences in age and years from BA are even more marked when the interns prepared in non-US universities are considered.  In other words, there is a generational difference between these three groups of interns that suggests different motivations for choosing to enter teaching [see 9 for a discussion of the interaction between motivation for teaching and life span issues]
Types and Characteristics of Schools Employing STEM Interns

The majority (63.6%) of STEM interns teach high school rather than middle school.  But neither gender nor area of specialization was equally distributed between these two levels of schooling.  A significantly larger proportion of biology interns teach in middle schools whereas a significantly larger proportion of physics interns teach in high schools (chi-square = 23.713, 6 df, p = .001.  Given the distribution of specializations, it is not surprising that more women than men chose to teach at the middle school level (chi-square = 17.515, 1 df, p = .000).  No associations were found between the other subject areas and level of school taught.

Intern programs were specifically designed to alleviate shortages in schools serving students with the greatest needs – viz., those in poverty and/or who are not academically successful.  A previous analysis showed that California’s interns were overrepresented in schools that the state identified as hard-to-staff [10]. An analysis of the STEM intern data shows a finding that is similar to the finding for the entire population of interns.  

The majority of STEM interns worked in schools that were classified as underperforming and who serve a larger number of students in poverty. The average score for students in these schools was 621.  The cut score for proficiency is 800.  Only 5% of the STEM interns worked in schools at or above the 800 score. 60% of the students in the schools where interns taught were eligible for free and/or reduced meals.  However, there was wide variability in the types of schools where groups of interns with certain demographic and educational characteristics were placed, either by their own choosing or by assignment.  In addition, race/ethnicity consistently played a role in the interns’ school placements. This fact was evident in the racial/ethnic matching between the interns own race/ethnicity and those of their students (see Table 6). For every racial/ethnic group, a higher percentage of students whose race/ethnicity matched the interns were enrolled in the schools where those interns taught.

TABLE 6

Racial/Ethnic Matching between STEM Interns and their Students 

	
	% of K-12 Students by Race in STEM Interns’ Schools

	Race/Ethnicity of STEM Interns
	African-American
	Asian
	Latino
	White

	African-American
	23.8%
	
	
	

	Asian
	
	11.1%
	
	

	Latino
	
	
	73.7%
	

	White


	
	
	
	21.9%

	Mean  % of K-12 Students  by Race/Ethnicity in Hard-to-Staff Schools
	10.5%
	6.1%
	60.2%
	19.7%


Different factors were used to predict placement of interns in hard-to-staff schools depending upon whether the school was low achieving or high poverty. Although there is a high correlation between poverty and achievement, it is important to examine each factor separately in considering how teachers are placed.  The percentage of students eligible for free and reduced meals is negatively correlated with high achievement (r = -.728, p = .000) for the schools where the STEM interns were employed during their credential program.

In low achieving schools, we need to know whether interns possess sufficient subject matter knowledge in the subjects they teach. The analysis of the interns’ educational background showed that the majority demonstrated subject matter through examination rather than by completing a program in their major. Studies of the teacher labor force in California have revealed that teachers classified as underprepared are more likely to teach students in low achieving schools [11]. Underprepared is defined as not holding a credential or teaching out-of-field.  However, only a few studies have examined the relationship between depth of subject matter knowledge, as represented by a college major, and student achievement [12, 13]. Given the definition of underpreparedness typically used, California’s STEM interns are classified as underprepared because they do not hold a full credential. This definition does not take into account whether the interns possess the subject matter knowledge needed to teach nor does it consider whether interns may possess other qualifications that shed more light on how interns are or are not underprepared. For example, 

A multiple regression analysis was run to determine which of the following factors were likely to predict an interns’ placement in low achieving schools:  gender, race/ethnicity (which was coded as White or nonWhite), proximity of their home to the school, number of years since earning a BA, number of years of previous experience working in schools, and how subject matter competency was met (through examination or not) (See Table 7).  The dependent variable is the Academic Performance Index (API) measure the state uses to compare student achievement.  It ranges in value from 200 to 1000, with 800 being the cut-off for full proficiency for all students.

TABLE 7

Factors Predicting STEM Interns Placement in Schools by Achievement Level

	 
	Unstandardized Coefficients
	 
	Standardized Coefficients
	
	

	 
	B
	Std. Error
	Beta
	t
	Sig.

	(Constant)
	643.415
	13.085
	
	49.171
	0.000

	Gender
	-38.809
	10.374
	-0.201
	-3.741
	0.000

	Race (White)
	45.663
	10.263
	0.238
	4.449
	0.000

	Proximity to School (in miles)
	-0.899
	0.613
	-0.078
	-1.467
	0.143

	Years Since BA
	1.625
	0.564
	0.16
	2.884
	0.004

	Previous Work in Schools (years)
	-0.06
	2.137
	-0.002
	-0.03
	0.976

	Subject Matter by Exam
	-25.228
	10.406
	0.131
	-2.424
	0.016


R2 = .138, Adj. R2 = .121

Four factors predict the placement of STEM interns in low achieving schools: gender, race, years since earning their BA, and how they acquired subject matter competency.  Being female and nonWhite will likely lead to being placed in a low achieving school.  This finding is in line with the previous analyses that showed the overrepresentation of females in middle schools, which have, by and large, lower levels of student achievement than the high schools where STEM interns are placed.  It also squares with the earlier finding about the racial matching between interns and and students.  Lower achievement in schools serving large numbers of children of color continues to be a persistent trend in California [11]. Interns who have been out of college for fewer years and those who demonstrate subject matter competency through examination rather than college major are also more likely to be placed in low achieving schools. The fact that interns passing exams for subject matter competence predicts their placement in low achieving schools is confounded by the fact that women, who may have majored in their subject, also tended to take exams.  Thus, it is unclear if it is the overrepresentation of women in low achieving schools, their overrepresentation in the exam-taking group, of some combination of the two effects that is the significant predictor for placement.  Proximity of the interns’ home to their school or previous experience working in schools did not predict their placement in low achieving schools.

 To determine which factors affected interns placement in high poverty schools, a multiple regression was run with the following variables included in the model: gender, race/ethnicity, proximity of school to home, years since attaining a BA, years of prior experience in schools, how they acquired subject matter competency, and the level of school taught (middle, grades 6-8, or high school, grades 9-12) (See Table 8). The dependent variable is the percentage of students eligible for free or reduced meals within a school.

TABLE 8

Factors Predicting STEM Interns Placement in Schools Serving Students in Poverty
	
	Unstandardized Coefficients
	
	Standardized Coefficients
	
	

	
	B
	Std. Error
	Beta
	t
	Sig.

	(Constant)
	66.245
	3.797
	
	17.448
	.000

	Gender
	5.834
	2.736
	.112
	2.132
	.034

	Race (White)
	-13.159
	2.704
	-.253
	-4.866
	.000

	Proximity to School (in miles)
	9.423E-02
	.162
	.030
	.583
	.560

	Years Since BA
	-.555
	.148
	-.203
	-3.744
	.000

	Previous Work in Schools (years)
	1.269
	.563
	.123
	2.255
	.025

	Subject Matter by Exam
	6.574
	2.743
	.126
	2.396
	.017

	Teach High School
	-11.925
	2.777
	-.224
	-4.294
	.000


R2 = .195, Adj. R2 = .177


The predictors of placement in high poverty schools is similar to those for low achieving schools except in two areas.  Gender, race/ethnicity and years since earning a BA continue to be important factors in determining whether an intern is placed in a high poverty school.  But unlike  the findings for placement in low achieving schools, interns with more years of teaching prior to entering the intern program are likely to be placed in high poverty schools.  In addition, those interns teaching middle school were more likely than those in high schools to work in high poverty schools.

Credential Program Completion Rates


70% of the STEM interns completed their programs and acquired a credential.  The only factor associated with program completion is prior work experience in schools.  If interns had worked in schools for any length of time and in any type of position, they were more likely to acquire their credential (chi-square = 6.824, 1 df, p = .009). No other demographic or school characteristic variables were predictive of credential completion.

DISCUSSION AND IMPLICATIONS


These initial findings about the characteristics of STEM interns and the schools where they learn to teach presents a more complex picture of how AC programs have contributed to the teacher labor force than previous studies that focus simply on demographics or subject matter knowledge have revealed. It is clear that AC programs tap a population that is most likely not being served by traditional programs.  However, the characteristics of that population do not fit all of our expectations about who AC candidates tend to be, especially those who choose STEM specializations in teaching.


Demographically, the AC programs have the same difficulty attracting significant numbers of women and people of color into teaching. Women who do choose STEM teaching careers are more likely to be found in biology than in any other specialization.  People of color continue to be underrepresented in STEM specializations, except Asian-Americans who comprise a greater proportion of math teachers than would be otherwise expected.  Latinos, Blacks and women continue to be missing from the physical sciences.  What is somewhat surprising is the fact that recruitment of individuals trained in STEM subjects outside of the U.S. is likely to bring more people of color into teaching.  The irony of this finding is not lost on close observers of the current debates about immigrants and their value to American society. However, that approach does not address the fundamental problem that continues to plague American colleges and universities, which is the underpresentation of Latinos and Blacks in STEM majors.


The imbalance in race/ethnicity and gender that continues even in the AC programs has a ripple effect on future pool of teachers – i.e., students currently enrolled in 6-12 schools who are being taught by the STEM interns. The middle school and high school years are ones where many students form lasting impressions about the value of learning math or science.  They are also the time when students form impressions about what careers or interests are possible for them to pursue given the role models they encounter. If the teachers they meet are increasingly less diverse in gender and ethnicity as they progress through middle to high school, and if that lack of diversity continues to express itself in the absence of certain groups in the physical sciences particularly, as these findings seem to indicate, then we perpetuate a system where the faces of individuals interested in STEM-related careers continues to look like those that have always predominated STEM fields – viz., White males.


These initial findings also suggest that our proxies for teacher quality, college selectivity ratings and the use of examinations to prove subject matter knowledge, represent a different phenomenon than what these measures purport to represent.  We need to ask, what might be better ways to determine the depth of a potential teacher’s command of the subject matter?  What other confounding factors may be at work, such as gender, that may lead to inflated numbers of people choosing one rather than another way to demonstrate subject matter knowledge? 

We have assumed that interns in AC programs closely resemble their counterparts in traditional programs – i.e., that they have little to no prior experience teaching in schools.  However, data from this study show that that is not true.  To what extent and in what ways do we want to consider that previous experience in measures of teacher quality or teacher knowledge?  I would not argue that experience alone, especially as a substitute teacher, means that people have appropriate pedagogical knowledge or skills.  Lortie’s [14] discussion about the dangers of the “apprenticeship of observation” certain highlights the dangers of equating experience in schools with appropriate and effective teaching practices.  But it would be equally naïve to ignore the effect such experience may have upon an individual’s ability to teach or the likelihood that they will complete their credential program. 


Finally, it is important that we consider the impact of the AC programs on the education of students enrolled in the classrooms where the interns work. The findings from this analysis show consistent patterns in placement that are related to gender, race/ethnicity, “quality” of subject matter knowledge, and related work and life experiences.  These patterns suggest differing outcomes for interns in terms of their experiences with students in schools and their impact on student learning.  But we have not yet identified those measures that can give us a clear indication of how these intern characteristics interact with the environments where interns work or the students that they teach.

The immediate impact that interns have on student achievement cannot be simply classified in terms of “underpreparedness.” All interns are considered underprepared because they lack a full credential.  However, not all are equally “underprepared” if we consider the possible wealth of experience and/or the depth of subject matter knowledge they may possess.  We cannot know what underprepared means if we continue to rely on single variables, such as certification, as a proxy for knowledge and skills.  Nor should be ignore the very real impact that high turnover has upon schools.  When 30% of the intern population does not attain a credential, that has real meaning of the schools where these interns were placed.  To understand what contributions AC programs make to the STEM teaching work force and their potential to affect student learning and achievement, we need more nuanced accounts of who STEM interns are, how they actually function in classrooms, and the myriad array of factors that influence their ability to teach and willingness to continue in teaching as a career.
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� At the time this study was conducted, the intern credential was valid for only two years.  However, the Los Angeles Unified School District’s (LAUSD) Intern program was allowed to design a three-year that would embed the state’s required induction period for beginning teachers into their preparation programs.  Typically, beginning teachers spend the first two years of their career in an induction program. Upon successful completion of the induction activities, teachers apply for a professional level credential, which needs to be renewed every five years. LAUSD interns who successfully complete their program in three years receive a Professional rather than a Preliminary Teaching credential. This shortens the time it takes for an LAUSD teacher to move from a preliminary to a professional (permanent) credential by a year; it is one of the benefits of being prepared by LAUSD’s district intern program.


� Programs have some latitude in how they determine whether someone has met subject matter competency.  Students who successfully complete major programs in California colleges with approved subject matter waiver programs are usually identified as subject matter competent.  Programs can identify an individual as subject matter competent even though he or she did not attend a state-approved program if a review of his/her transcript shows that coursework is similar enough to an approved course of study to be “passed.”
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