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Intern teaching certification programs are unique among the wide variety of alternative certification programs. This paper explores the beliefs and practice of eight science teacher interns during their first year in the classroom. Eight interns started with the program, six completed the first year of certification and classroom teaching, a third intern decided to drop out of the teaching profession after completing the program. Although most of the interns held predominantly traditional teacher-centered beliefs, individual cases emerged of interns holding less traditional beliefs which particularly highlight the struggles of teachers in learning to teach in a high needs environments. 

Introduction

The National Science Board (NSB) in their 2003 report, Realizing America’s Potential, calls for the nation’s stakeholders to consider to the future of the country’s science and engineering workforce. The report argues that the nation’s scientific enterprise is threatened by a declining participation of American students in science, technology, engineering, and mathematics and cites the need for good, inspirational, and experienced science teachers in the classroom, to encourage and motivate students to study science [1].Yet, concurrently, the nation is experiencing a teacher shortage, particularly in areas of high need, such as science and math [2].  In fact, shortages of certified teachers in certain subject areas, such as the sciences, have grown to what many have described as chronic and severe [3-5].

Pressure due to Federal Legislation in the form of “No Child Left Behind” has added to this pending state of emergency. A hallmark of the NCLB legislation is the requirement of placing “highly qualified” teachers in schools. A prevalent way that many states and school districts meet the pressure due to legislation from NCLB and the difficulties in recruiting ‘highly qualified’ teachers in specific subjects areas, such as math and science is through the development of alternative certification programs [6-7]. Currently, forty-seven states and the District of Columbia report having some type of alternative certification program (ACP). In all, 122 alternative routes to teacher certification and 619 sites throughout these states offer ACPs. It is, in fact, estimated that annually about 35,000 individuals obtain teaching certification through alternative routes or programs [8].

In particular, intern teaching programs are becoming more common. These programs are designed to provide “highly qualified” individuals, those with a baccalaureate degree in a high needs subject, the opportunity to teach full time while simultaneously working on the requirements for certification. In California alone, for example, there are currently at least forty-eight-intern teacher credential programs [9].  While educators are generally wary of alternative routes for certification as a solution to teacher shortage, a closer look is warranted. While a plethora of articles exists that describe alternative certification and intern programs [10-14] and provide arguments for this route to licensure [4-5, 15-19] these articles rarely include any empirical or even evaluation data. In this qualitative research study we address the following research question:

What are the experiences of first year secondary science intern teachers? 
What are the beliefs and practices of first year secondary science intern teachers?

What influences the retention of secondary science intern teachers?
Related Literature

National estimates predict that over 2 million teachers will be required to fill vacancies in this decade alone [20]. Hiring highly qualified individuals to fill these positions is particularly difficult for schools serving high-needs populations [21]. Teacher shortages are of particular concern in large urban schools [4], for example a significant number of urban teachers are teaching “out of field” [22].  In general, in large urban schools districts, the increased student population far out numbers the availability of highly qualified teachers. Ng [4] cites problems with recruitment procedures in traditional teacher preparations programs that lead to a relatively homogenous profile (young, White, middle-class female) of preservice teachers, which tends to contribute to urban teacher shortages as these new teachers are generally reluctant to accept the challenges of working with predominantly minority, low-income students. 

Claims have been made that those who seek alternative certification may possess those qualities especially helpful to working in urban schools. A commonly cited benefit of alternative routes to licensure is that they are more effective at recruiting and retaining ethnically and culturally diverse teachers [8]. Research in several urban settings appears to show that ACPs do attract more minorities into teaching [23], however, in considering the specific case of science and mathematics, the demographics of alternative-route teachers are in fact similar to traditionally certified teachers [24-25]. ACP teachers are more likely to have had a broader range of previous professional work experiences [24] Simmons [14] suggests that ACP teachers in fact present a potential mechanism to improve the quality of the teaching force as they are highly skilled people from the private sector who have developed real-world experience with subject matter. In many cases the prevailing motivation to change careers is influenced by their desire to ‘make a difference’ in their next career, and thus they enter teaching. Thus, advocates of ACP argue that these individuals do not enter the teaching profession with the typical issues of young idealistic new college graduates [4]. 

Recruitment and developing new programs to prepare more teachers is only one aspect of the problem of placing highly qualified individuals in high-needs schools. Colleges of education are preparing increasing numbers of teacher candidates, in fact at rates adequate to meet the demand for teachers [26]. Unfortunately, however, teachers are leaving the profession at rates similar to those entering the profession [27]. While retirement accounts for almost one third of teacher vacancies, attrition of teachers from the profession within the first five years is a growing concern and cause of teacher vacancies; in fact almost 50% of new teachers leave the teaching profession after only five years [28]. In fact, there are enough teachers prepared to teach in U.S. schools, yet a significant number of candidates either do not enter or fail to stay in the teaching profession [29]. In an analysis of the peer-reviewed literature on ACPs, Zeichner and Schulte [23] reported on the retention of ACP teachers. Attrition rates in the first year of the programs in their study were comparable to national statistics for all first-year teachers, with approximately 15 % of ACP teachers not continuing in the profession after their first year. Another concern, for which little empirical data exists, is the persistence of ACP teachers to remain in urban schools or leave for suburban schools after completing the requirements of their programs [30].
Alternative certification programs exist in many forms, yet as with any teacher preparation enterprise the specific program features and overall program design implicitly affect the quality of teaching and ultimately student achievement. In lieu of a common definition for alternative certification of teaching, for the purpose of this paper, ACP will be considered as any program that allows an individual to enter the profession without first obtaining full teacher certification. An alternatively certified teacher is one who takes full responsibility of students prior to any preparation, and have 3-5 years to acquire state identified competences for full certification [17]. The design of many ACPs is an intern model similar to a medical residency [12]. Typically, ACP or intern programs are collaborative projects between a college of education and a local high-needs school district. 

Researchers and program designers of ACP agree there are a few key components that should be considered for highly effective and quality alternative programs [11, 13-14, 31]. These key components include: 

· Rigorous entrance requirements.

· A comprehensive program of coursework during the intern period.

· Cultivation of pedagogical content knowledge.

· Ongoing mentoring and support.

· Fostering a sense of continued professional development.
Rigorous Entrance Requirements


Selke and Fero [13] consider a highly selective entrance process to be instrumental in the success of an ACP. They recommend a standard requirement of having a minimum of a baccalaureate degree in the subject to be taught; this requirement will help insure the candidate will meet the minimum required for full teacher certification by the state. In addition, they suggest ACP should require potential candidates pass a basic skill test designed by the state (i.e. CBEST, California Basic Educational Skills Test) and an appropriate subject-matter test prior to acceptance to the ACP (i.e. Praxis). They also recommend an interview to identify candidates’ maturity level and ability to work with students.
Coursework


Simmons [14] suggests coursework as an attempt to bridge the ACP teachers’ extensive life experiences to their limited teaching experience. Selke and Fero [13] specifically advise an extensive preparation program of coursework before the teacher becomes responsible for a classroom of students. They propose an introductory program that includes a minimal presentation of educational theories and teaching tools/strategies as essential to facilitate a smooth transition for individuals facing a group of students for the first time [13-14]. While the original intent of ACP was that teachers would not be required to complete university coursework [17], most states now require coursework for licensure and most ACP or intern teachers concurrently complete a licensure program or M.Ed. while being employed fulltime (or part-time) as a classroom teacher.
Pedagogical Content Knowledge

The development of pedagogical content knowledge is considered essential to teaching, as pedagogical content knowledge allows teachers to represent subject matter in ways that are comprehensible by others [32-24]. Pedagogical content knowledge refers to the capacity of a teacher to transform the content knowledge he/she possesses into forms that are pedagogically powerful and yet adaptive to the variations in ability and background represented by the students [34]. In general, the pedagogical content knowledge of intern teachers is often undeveloped, and should be an area of emphasis for ACPs [35]. In recent studies of science student achievement among students of alternatively certified teachers, Darling-Hammond [36] states that coursework in science content was not significantly related to student learning, but coursework in science education was significantly related to students’ achievement in tasks requiring problem solving and applications of science knowledge. 
Mentoring

According to Simmons [14] most intern teachers report that learning from other teachers is beneficial. Since ACP teachers do not have a student-teaching experience or internship semester co-teaching with another teacher before assuming full responsibility for a classroom, the mentoring process is even more important than for first year teachers from traditionally certification programs. Mentoring is used to acculturate the intern teacher to the school setting, a site-based mentor can assist an intern teacher in developing classroom policies and procedures including discipline and grading practices that are aligned with school practices and policies. Luft [37] suggests that a mentor not only helps the beginning teacher navigate school policies and procedures, but should also be a facilitator of reflexive practices helping the intern teacher to develop appropriate pedagogical practices. In order to engender reform-based pedagogical practices, an intern teacher should be paired with mentors familiar with reform science education practices.
Professional Development

In general, teacher professional development takes many forms, including personal study, workshops, observing other teachers, and school district-sponsored professional development activities [38]. Professional development activities for ACP teachers should be framed in such a way that ACP teachers are allowed to bring their previous life experiences to light and how to immediately apply ideas to their day-to-day survival as a classroom teacher. School site and district professional development for ACP should include training in what and how to use curricular materials, understanding school policies and procedures, and the intricacies in working with personnel in the school site.
The Study

A qualitative study was designed to reveal the experiences, practices and beliefs of secondary science intern teachers participating in an urban ACP. Multiple sources of data were collected during the study to understand the intern teachers’ knowledge about pedagogy and science, their beliefs about teaching, their classroom practices, and their experiences as emerging professionals. The multiple sources included demographic information, semi-structured interviews about teaching beliefs and pedagogical content knowledge, monthly classroom observations, and a written questionnaire about general pedagogical knowledge. Two researchers developed individual cases of each intern teacher from these data sources according to Yin [39]. Then, in order to understand the trends that existed between the intern teachers the cases were compared and contrasted to one another. Like-cases of teachers were grouped according to emergent themes relating to the teachers’ classroom practices and experiences as an intern teacher. 
The Intern Program


In 2003, the Science Teacher Intern Program (STIP) was established as a partnership between a large public university and one of the area’s highest needs school districts. The school district consists of 12 middle schools and 12 high schools located in a city ranked as the 13th poorest city in the United States. The district serves a diverse population of approximately 35,000 students. While individual schools vary widely, the overall student population is 66% Hispanic, 16% Caucasian, 9% Filipino, 5% African American, and 4% Asian with 25% designated as English Language Learners and 70% qualifying for free/reduced lunch. State accountability reports indicate that most of the district’s schools are not meeting their accountability targets with many schools placed in the lowest three deciles when compared to other schools in the state.  At the time of the study, four of the schools involved in the intern program were on probationary status with the state.

The goal of the STIP was to recruit, increase, and improve the number of high quality science teachers to meet the growing demand in the district’s middle and high schools. To assist in attaining these goals, program funding fully-supported the interns through their single subject-science teaching certification for up to two years. Financial support from the intern program included full tuition reimbursement for coursework toward licensure and an annual $1000 stipend to be used for classroom resources and materials. In addition, the interns received a full beginning teacher salary plus full family medical benefits from the supporting school district. Teachers subsequently retained as teachers by the school district on completion of certification, would be able to include their intern teaching years both toward tenure and in advancing on the salary scale. On completion of licensure, interns were obligated to teach in the district for two years for each year of intern support provided to them. If an intern failed to complete their licensure or chose to teach in a school not designated as a high needs school, they would be required to repay all funding with interest.

The STIP consisted of three phases: recruitment, orientation, and residency. Recruitment efforts focused on individuals with strong science backgrounds and some prior education experiences (e.g. university teaching assistants, after school program leaders). All applicants were interviewed and evaluated based on prior educational experiences, grade point average, maturity, desire to teach, and potential leadership qualities. Once admitted to STIP, the interns were also required to interview for available science teaching openings with building administrators. 

The orientation phase was an intensive three-week summer workshop held prior to entering the classroom. The summer workshop was intended to provide the interns with an overview of teaching, as well as providing the interns with an orientation to the school district. Presentations by district personnel, such as Human Resources, technology personnel, and building principals comprised approximately 30% of the workshop hours. Also during this time, school district paperwork was disseminated and completed, so the intern could immediately take over a classroom in the district. The workshop included presentations and activities to introduce the interns to effective teaching methods and strategies, and guidance in classroom management that were complemented with classroom observations in district schools that operated on a year-round schedule. 

The residency phase comprised the majority of the STIP consisting of full- or part-time classroom teaching and credentialing coursework at the university. Table 1 shows a typical two year program schedule of teaching and teacher certification coursework for the intern teachers, although it was possible for interns to complete in less than two years. Coursework was taken in the evening (or summer) at the university and included courses on content methods, psychology, technology and reading. The interns were supervised and evaluated in the classroom through both the university’s School of Teacher Education (when registered for student teaching) and the school district induction program, as well as receiving support from an experienced science teacher and building administrator at the school site. The residency phase also included monthly meetings with STIP personnel for presentations of teaching strategies, innovative teaching programs, roundtable discussions, and sharing of science activities, all with a focus on teaching to minority and high needs students. 

Participants

All eight interns in the second STIP cohort participated in the research study. The cohort compromised of three males and five females aged between 22 and 40 years old. Four interns held a bachelor’s degree in science and four interns held Master’s degree in either science or science education. Four interns accepted middle school teaching positions, while the remaining four accepted positions in high schools. Demographic details about the participants can be found in Table 2 and details about the intern’s schools can be found in Table 3.

Data Collection and Analysis

Observations of practice. Teachers were observed a minimum of five times per semester. Observations were scheduled up to a week in advance with the purpose of providing feedback to the intern teachers as well as to collect research data. Each observation was for a full class period. Detailed notes were taken during observations to provide a detailed picture of the lesson. These observations were scored using the Reformed Teaching Observation Protocol (RTOP) [40]. The RTOP is a 25-item inventory that considers three scales: lesson design and implementation, content (propositional and procedural), and classroom culture (communicative interactions and student/teacher relationships). Reliability and validity data have been reported for the use of RTOP in both college and secondary school settings [40]. Cronbach’s alpha for the individual RTOP scales and subscales are reported between 0.80 and 0.93. 

Teaching beliefs. Participants’ beliefs about teaching were collected using semi standardized interviews [41] at the beginning and end of the year. The interview protocol, the Teachers’ Beliefs Interview (TBI), included questions that were taken and modified from the Teachers’ Pedagogical Philosophy Interview [42]. Selected questions were used to develop an understanding of how the teachers viewed students and teaching, as well as what underlying beliefs impacted their curricular implementation (see appendix for exact questions) [43].
The TBI interviews were audiotaped and coded by two researchers using the TBI coding maps [43], which resulted in participants' responses to each individual question being categorized as traditional, instructive, transitional, responsive, or reform-based. Traditional and instructive responses represent teacher-centered beliefs, while responsive and reform-based responses represent student-centered beliefs. Transitional responses reflect a view that, unlike teacher-centered responses, includes students. These responses demonstrate an affective response toward students as opposed to responsive and reform-based responses, where the student is viewed as having a critical voice in classroom decisions and construction of knowledge. Categories generated by each researcher were compared to produce a summary of teaching beliefs for each participant. 

Pedagogical Content Knowledge. Participants’ pedagogical content knowledge was collected using a semi-structured interview at the beginning and end of the year. The interview protocol, included questions designed to probe more deeply into the instructional decision making of secondary science teachers. The interview questions included:
1. What constitutes a good lesson in science?
2. Tell me about the lesson you taught that you thought was particularly successful. 

3. What did you consider as you planned this lesson?

Specific follow-up probes were used to probe for how intern teachers used students’ prior knowledge, variations in students’ approaches to learning and students’ difficulties with specific science concepts if not initially addressed with the opening questions.
The interns’ responses were coded with a rubric that used three levels of proficiency within two broad categories of knowledge: student learning in science (use of students’ prior knowledge, variations in students’ approaches to learning and students’ difficulties with specific science concepts) and knowledge of instructional strategies (level of inquiry and different representations of content) [44].
Pedagogical Knowledge. At the beginning and end of the year the teachers completed a written survey that asked for responses to simple classroom scenarios about management, student motivation and assessment. The interns’ responses were coded according to three levels of proficiency, Preliminary, Emergent, and Proficient. Individual’s rated at a preliminary level, could provide only a limited number and understanding of strategies for the pedagogical scenario. An emerging rating was given for responses that although were limited in scope and utility, provided a greater variability and diversity in strategies for the pedagogical scenario. A participant receiving a proficient rating, were able to clearly express a variety of strategies in addition to providing justification for doing so.

Findings


 The following discussion reveals the findings of the cross-case comparison of the eight intern teachers in this study. From the analysis of data, two broad groupings emerged that represented the motivations of the intern teachers and provide a window into the experiences and interactions of these interns with the STIP program. The first grouping, referred to as the Drifters, included Craig, Emile, Darcie, and Rebekah. The second grouping, referred to as the Pursuers, included Jake, Clara, Perry, and Jackie. Throughout the presentation of the results, pseudonyms will be used for each subject, within quoted material, and in any reference to specific individuals or schools. 
The Drifter’s Stories

A “drifter” is an intern who fell into teaching as a career choice, rather than as a conscious choice to pursue teaching. Most drifters chose teaching as an afterthought to a career choice, while some chose teaching after failing to pursue other careers. For example, Emile’s response to a question about her decision to become a science teacher, exemplifies a drifter’s entry to teaching. When asked about her decision to become a teacher, Emile responded

It took me a while, my first love is science and always has been. I fell into Psychology, where I worked with people, but I missed the science. The PISCES [GK12 outreach program] project allowed me to combine two things that I really love, science, and working with people. So teaching seemed to make sense.

Other drifters, such as Rebekah, Darcie, and Craig decision to enter teaching, came after trying other occupations and professions. Rebekah’s decision to teach was based on personal convenience. She had been working as a research assistant in a high profile biotechnology laboratory and was reaching a point where lab work did not allow her access and consistent interactions with people. She felt isolated and felt that she had very little impact on the daily decisions of the lab projects. 

Darcie’s path to the teaching profession also came after consideration of other careers. As an undergraduate biology student, she had set her sights on being a veterinarian. However, after an undergraduate summer internship in a veterinary clinic, she became uncomfortable with the duties of a veterinarian, such as to euthanize animals. The convenience of entering the teaching profession via the STIP made Darcie consider teaching as a possible way to use her biology knowledge. 

Craig, on the other hand, decided to enter teaching after experiencing success as a graduate teaching assistant while completing his M.S. in organic chemistry. He had entered school on the GI bill after military service without much thought about his career trajectory. His decision to become a science teacher was due the positive input he received from the college students and professors he worked with. When asked about his decision the become a science teacher, he responded
I was a chemistry TA for 3 years, I really enjoyed it, hands-down it was the most rewarding. Professors and some of the students I tutored said I should teach – so here I am.
As a group, drifters decided to “try out” teaching just as they have with other professions or career paths. Interestingly, two of the drifters did not complete the STIP program, and one intends to discontinue her position at the end of the year. Of the four “drifter” interns, two left the teaching profession after six months in the classroom, Craig to pursue a PhD in chemistry while Emile remained undecided about a future career, she is taking science courses at the university while she decides. Darcie decided to reduce her teaching to part time, while looking into other employment and professional opportunities while still maintaining her status as an educator. Of the drifters, only Rebekah continues to teach, continuing in the same high school chemistry position.

Beliefs and Practices


Prior to taking sole responsibility of their own class, most drifters (Craig, Emile expressed predominantly teacher centered beliefs (see Table 4), revealing a love of science with no responses that mentioned their students. These beliefs emphasized imparting the knowledge delineated in the state standards and a focus on classroom control. Emile described her expectation of needing to be a “drill sergeant and disciplinarian” in the classroom. While she attempted some reform-based activities, she was unable to construct lessons that were engaging for her students and allowed her to maintain the level of classroom control she expected. In talking about what makes a good science lesson, Emile commented,
Most good science lessons should have a component of hands-on and students should see the relevance of the science. You also need to see if there are any misconceptions about a topic, and try to change those misconceptions. However, these students have not learned how to engage with scientific activities, they just aren’t ready to do any labs. 

Overtime in the fall semester, Emile’s frustration grew and she continued to blame her students. Her inability to engage her students and lack of effective student discipline, ultimately lead to Emile being asked to give up her teaching position at mid-year by her building principal. Similarly, Craig’s inability to gain control of his class caused his building administrator to become concerned about his ability to create a productive learning environment for his students and he left at mid-year.
Darcie, unlike the other drifters, held more student-centered beliefs and attempted to enact these beliefs into her classroom practices. For example, when introducing atomic structure she used a marble rolling activity to simulate Rutherford’s gold foil experiment. Reflecting on this lesson Darcie lamented her students poor math skills and inability to draw the right conclusions from the simulation activity made this lesson ineffective and confusing for she students. Throughout the year her disappointment in her role as a teacher grew, as she felt disconnected in what she believed and what she was actually able to do in the classroom. When asked about her role as a teacher, she responded,
Many times I just ended up lecturing, I think they should learn best by discovery but it just does not seem to work for my kids. So I just resorted to lecture, otherwise they wouldn’t get the stuff they need, they won’t know the standards.

Darcie, citing “lack of student motivation and apathy”, is considering her professional options. She is currently considering avenues where she feels her talents will be better served, for example in an informal setting such as a museum or classroom teaching other than in an urban and under-served public school.

It is noteworthy, that Rebekah, the only drifter planning to continue teaching in an urban setting, demonstrated a slight change in her beliefs through the year. Although Rebekah’s teaching beliefs align with predominantly teacher-center philosophy, she did move slightly toward more transitional beliefs after a year of classroom teaching. Prior to teaching Rebekah suggested that the role of a teacher is to ‘impart knowledge.’ When asked to describe her role as a teacher at the beginning of the year, she said

My role as a teacher is to guide them [the students] through the standards, my role is to get them to understand the standards. Provide them with knowledge, hands-on experiences, and a resource to understand.

After a year of teaching, she continued to hold an ‘imparting knowledge’ belief about her role as a teacher. However, she also began to see teaching as an all-encompassing profession, and was developing an awareness of her role in guiding students to create science understanding,

Teachers have to be everything. Like this week, I have been the custodian, sometimes their parent, their counselor, and then of course try to teach them the standards. I try to guide them and hopefully they will walk away from my class with what knowledge they are supposed to.

Rebekah’s changing beliefs in her role as a teacher was also observed in her teaching practice. Of all the drifters, only Rebekah was observed to improve her teaching practices over the course of the year, whereas for the other drifters their practices tended to become even more traditional. Rebekah’s classroom practices, while tending to be teacher-centered, consisted of a myriad of activities, combining teacher-centered lectures with more student-centered activities and strategies toward the end of the year. At the beginning of the year she tended to use textbook verification laboratory activities such as “identifying an unknown salt from the color of the flame.” Whereas later in the year, she was trying to engage students to determine their own question about a topic they were studying. For example, when studying solubility, she used the example of melting chocolate in the students’ mouths and had students develop and test their own hypotheses about how they could make the chocolate melt faster (i.e. crushing into smaller pieces, swirling or mixing).

The Pursuer’s Stories

A “pursuer” is an intern that had made the conscious choice to pursue a teaching career. They pictured themselves as a teacher before making any other career choice, and made choices in their undergraduate and graduate programs that enabled them to direct their efforts towards a teaching career before entry in the intern program. For example, Perry, when asked about his decision to become a science teacher, responded
I’ve known since I was about in the 8th grade that I would teach. I’ve been tutoring since I was in middle school. My mom is an elementary school teacher and I’d go to her classroom and teach a lesson about circuits. I always knew I’d become a teacher I had some good science teachers in high school. So when it came time for college I looked at all the sciences, biology was never my favorite subject, chemistry I liked, but when it came to physics no one wanted to do physics, so I thought I would do Physics. And then when working with refugee kids that solidified it for me to be a teacher.

Perry made conscious decisions in his degree program for a career that involved teaching. He chose to major in Physical Science, a general science degree rather than specialize in chemistry or physics; one that he knew would allow him the greatest variability in teaching science. In addition, while pursuing his baccalaureate degree, he maintained a part-time tutoring job at a local high school.


Other “pursuers” such as Jackie, Jake, and Clara envisioned themselves as a science teacher early in their career development. Jackie has the most prior educational experience of this group -- she has been involved in a GK-12 science out-reach program for five years prior to applying to the STIP. While her master’s degree was in geology, Jackie’s thesis focused on education considering students’ understanding of earth rotation and its effect on seasonal climate change. When asked about her decision to become a teacher, she with her desire to teach, stating a desire “to help people understanding things that are difficult.” 


As a group, the pursuers maintained their desire to teach throughout the demands of the STIP. At the end of the first intern-teaching year, all four “pursuer” interns continued to teach in the same schools and after another year they have completed licensure and maintain their teaching positions.
Beliefs and practices

With the exception of Clara, the pursuers held predominantly student-centered beliefs (see Table 4). They viewed their role as science teachers as a facilitator or guide in assisting students to make sense of science knowledge. They also felt that it was important to help students to make connections between science content and their everyday lives. For example, when describing her role as a teacher, Jackie cited the importance of giving students rich and tangible experiences in science. 
Well, I’m not, I don’t stand up in front of class and pour information into the students heads. That’s not what I want to, or have been, about. Some things in my content [life science] are intuitive, as they [the students] experience it every day. I would like to address misconceptions to guide my practice and what to teach. I would say I’m not the ‘sage of the stage’, rather the ‘guide on the side.’

Jake and Jackie were able to draw on their prior teaching experiences and implemented a variety of laboratories and activities that engaged students and related science to everyday situations. Conversely, Perry struggled to implement any laboratory activities. He had less teaching experiences to draw from than Jake and Jackie, as well as teaching in five different classrooms. 

Over the course of the year, Perry, Jackie, and Jake were all observed to regress slightly toward more teacher-centered beliefs after a year of intern teaching. Discussing her teaching at the end of the year, Jackie stated,
I guess I sort of point them in some direction and help them get unstuck. But with the standards my role is pretty much dictated, I have to point them in the right direction, sometimes it just means telling them what it is. It’s changed from the beginning of the year. 


In considering his practice, Jake became resolved that there were many daily incidents that were beyond his control. He struggled to hold firm in his beliefs as he navigated working within the confines of the educational system. For example when asked about the direction and pacing of his lessons, Jake initially talked about the student being an important player in the education process. After a year of teaching, he still expressed a belief about giving time for students to master concepts and ideas; however, he expressed his frustration over the pressure of time to cover the course material. In discussing his decisions about pacing at the end of the year he gave a short response stating that “there is a limited amount of time and you just have to cover all the standards.”

Out of all the pursuers, Clara held the more teacher-centered beliefs. She focused much of her efforts on producing PowerPoint outlines for her students so they would have better notes and having these outlines posted to the school website so that students who were absent would have access to her lecture notes. She also spent a significant amount of time working with students on notebook organization and how to use their notes to review for tests. Christine’s beliefs and practices were pretty consistent throughout the year.
School Context

While all seven schools in this study are in the same urban school district there are marked differences between schools and the context in which the interns were expected to learn to teach. Five of the seven schools were on probation with the state and only Jake and Jackie were at schools with “acceptable” state ranking. The district had a scope and sequence laid out for secondary science to the extent that for every day there was a proscribed objective and suggested teaching activity yet the degree to which individual schools followed the curriculum guidelines varied significantly. Craig and Emile were both at schools under intense pressure from their administration to improve test scores and were required to follow the district curriculum whereas the other interns had more flexibility to make decisions about instructional strategies within the district scope and sequence. 

All of the interns, with the exception of Perry were assigned to their own classrooms Perry taught in five different classrooms during the day, often in a non-science room without even a sink. During the fall semester, Perry did not include any laboratories as part of his biology or chemistry instruction. Using advice and lesson plans from his mentors Perry did start to include laboratory activities, such as a chicken leg dissection, during the spring semester. However, working from a cart in non-science rooms continued to impact Perry’s ability to implement many laboratory activities. 

Five of the interns were assigned a single preparation with the other three interns assigned two preparations (see table 2). Again, Perry had the most difficult assignment with one of his preparations, 9th grade chemical and life processes, including two periods of sheltered students as well as two periods of regular mainstreamed students. The chemical and life processes class was also an out-of-field assignment for Perry, a physics major. The content covered in the chemistry and life processes class included a foundational focus of chemistry from the structure of the atom and simple chemical reaction. The life science portion included in this class included foundational ideas of classification, human genetics, and evolution. While there was another science teacher also responsible for teaching the chemical and life processes class, he was also a new teacher, and was unable to provide planning and instructional strategy suggestions.
It is interesting to note that both Jackie and Jake’s classroom practices were observed to consist of student-centered activities and strategies, however these methods all but disappeared during the second half of the year. During the first half of the year they were observed using open-ended questions to present content as well as directed and guided inquiry activities. In the later half of the year, lessons were more didactic and they used more verification and process-skills laboratory activities. It is notable that for both teachers their fall semester assignment was in an area of content expertise (life science), whereas their spring assignment was in chemistry, an out-of-field assignment for both Jackie and Jake. It is possible that a discomfort and unfamiliarity with the content contributed to this change in practice. Another factor is also being overtired and feeling a pressure of time to “get it done” and that they simply resorted to lessons and strategies that were easily available from the text or other teachers had provided for them. All of the interns were pressured to cover content with the schools looking to improve their standardized testing scores.
Support and Mentoring

The drifters often found the support provided to them frustrating. For example, Emile attended most of the monthly STIP workshops. Unfortunately, instead of finding the information presented helpful for her classroom practice, she expressed frustration that she was afraid to use any of the more student-centered strategies in her class. She was concerned that her students could not handle anything different from the routine already established. She also expressed concern about the volume of advice she received,

I get ideas from my principal, the STIP director, my site mentor teacher, my supervisor, but I can’t do it all. 

Some of the drifters did try to enact advice from their various mentors but were often unsuccessful. For example, Craig’s principal suggested using a “Word Wall” to allowing his ELL students access to the key scientific terms he used. Craig created the “Word Wall” however he placed it underneath the projection screen, which was covered most of the time, as Craig’s main teaching practice was lecture with the over-head projector. 

Only Rebekah identified the value of the support from her university supervisor and fellow teachers. She particularly valued feedback from her university supervisor who was a former chemistry teacher. When asked about usefulness of the support and mentoring she received during the year, she stated,
Good question. My supervisor of course and I always had my department, and now I have met some teachers from other schools as well to help plan and get ideas. I will also have the induction program, but these mentors have not really helped me. I find that the best things have been the networking I have done outside my school and made relationships with other teachers in my subject area from other schools. 

In all of her comments, Rebekah stressed the importance of support from teachers and mentors who taught the same content as her.
The more experienced pursuers, Jackie and Jake, entered the STIP program with a lot of ideas and resources. For example in her five years as a GK-12 fellow, Jackie had participated in numerous teacher outreach programs and had been a ‘science expert’ in several summer teacher professional development programs. She used contacts at local schools to gain classroom resources, for example, she was able to secure more than a dozen FOSS exploration kits for use with her middle school students. Jackie and Jake were unsure about the value of the support that they received from the intern program. They tended to focus on the financial aspects of support rather than the pedagogical support available. In fact, they expressed frustration about the conflicting messages from the many mentors and the extra time to attend induction and program meetings.

The less experienced pursuers valued the pedagogical support that they received. Perry, for example, used his various mentors to collect lesson plans and activities. As he stated, “I’m just too new to just make stuff up at this point.” Like many of the other interns Perry gravitated to mentors who taught within the fields he was assigned to and felt that the support from non-science mentors was not always useful.
Discussion

Due to the limited scope of this study, it is impossible to generalize to other intern and alternative certification programs. However, this study does provide insight intern teachers’ struggles and anxieties during the first year in the classroom. As such, this study provides suggestions and considerations for programs design and supporting intern teachers as they negotiate the unique terrain of learning to teach in an urban intern program.


The lack of longevity in the profession of the three drifters has implications for recruitment. In analyzing the collected data, it appeared that these three interns indicated that their motivations to enter the profession were a matter of convenience; they decide to try teaching as a profession after coming across STIP recruitment flyers rather than actively seeking out certification options. While these motivations may not be readily apparent during a recruitment interview other pieces of the stories of these teachers may provide insight into identifying potential issues before investing a lot of time in an intern program. For example, the type of prior educational experiences of the interns may be a factor in early success. The interns who left teaching had prior experiences with adult learners (graduate teaching assistant) or highly motivated learners (SAT tutoring), experiences that did not readily translate into a “failing,” urban middle or high school. Interns with experiences with urban secondary students appeared to transition more comfortably into the classroom. Clearly there are other factors involved but prior teaching experiences outside of the intended environment of schools in the intern program is a flag for careful consideration.


As with previous researchers [45-47] we argue that classroom practices are impacted by an individual teacher’s beliefs about teaching and learning [45-47]. Research that considers the beliefs and practices of beginning teachers is more mixed with some researchers claiming that beginning teachers’ beliefs and practices are not aligned [48] and others claiming that beliefs and practices of beginning secondary science teachers do align in the presence of appropriate support [49]. Interns, as a unique type of beginning teacher, seem to have practices that are somewhat aligned with their beliefs. All interns, regardless of beliefs, were observed implementing a preponderance of teacher-centered practices, using more lecture type and authoritative teaching strategies in their classrooms. However, those interns with more transitional and student-centered beliefs were observed to implement some student-centered teaching strategies and activities during the year. It should be noted the limited pedagogical and pedagogical content knowledge clearly constrains the transformation of these more student-centered beliefs in practice.


School context played a huge role in the experiences of the interns. Learning to teach is difficult in the best of circumstances but six of these eight interns were assigned to “failing” schools and many had multiple preparations (including out-of-field assignments) and classrooms, five different classrooms in the most extreme case. The context of a “failing” school created a focus on standardized testing and content coverage that was at odds with the beliefs of some interns who struggled to reconcile their student-centered beliefs with the school setting. These teachers’ beliefs and practices did regress toward the more traditional as the year progressed and their frustrations were tangible as they talked about their experiences. When considering the teachers beliefs and practices the most positive experiences were those where there was a level of match between the teachers’ beliefs and the school setting.


Mentoring and support were critical features of the intern program designed to mitigate the transition into the classroom. While support and mentoring are invaluable for the intern, there may be a point where too many avenues of support become counterproductive. While multiple perspectives about teaching and strategies are useful in assisting an emerging teacher in providing them opportunities to experiment with a variety of ways to present subject matter and strategies for student learning and classroom management, these perspectives should be provided in such a manner not to overwhelm the intern. Those supporting the intern must keep in mind the extra pressures and tensions that incorporated the intern’s daily life, balancing the sole responsibility for the classroom and their commitment to teacher preparation coursework. 
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Table 1.
Typical two year Intern program schedule

	Semester
	Program activities

	Summer (Y1)
	Three week orientation workshop

	Fall (Y1)
	Classroom teaching, 0.6 to 1.0 FTE

Certification coursework, 6-7 semester credits

Monthly STIP support meetings

	Spring (Y1)
	Classroom teaching, 0.6 to 1.0 FTE

Certification coursework, 6-7 semester credits

Monthly STIP support meetings

	Summer (Y2)
	Teacher certification coursework, 6-7 semester credits

Optional, assist with three week orientation workshop for new cohort

	Fall (Y2)
	Classroom teaching, 0.6 to 1.0 FTE

Certification coursework, 6-7 semester credits

Monthly STIP support meetings

	Spring (Y2)
	Classroom teaching, 0.6 to 1.0 FTE

Certification coursework, 6-7 semester credits

Monthly STIP support meetings


Table 2.
Summary of STIP Interns

	Intern
	Degree
	Educational Experience
	Other work experience

	Craig
	MS Chemistry


	College teaching assistant and tutor. 
	Military

	Jackie
	MS Geology


	GK-12 fellow
	

	Clara
	MS Marine Ecology

BS Biology


	GK-12 fellow

Substitute teacher
	Laboratory technician

	Perry
	BS Physical Science 


	After school intervention program science tutor.
	

	Jake
	BS Biology


	English language teacher in Taiwan

Natural History outreach-minority after-school science program teacher
	

	Emile
	MS Science Education

BS Psychology


	GK-12 fellow 

Participated in another district intern program for one year
	Counselor for emotionally disabled teenagers.

	Darcie
	BS-Biology *


	Kaplan Education Program teacher/tutor
	Laboratory technician 



	Rebekah
	BS-Biochemistry


	Substitute teacher
	Biochemistry researcher 




* Also credentialed in chemistry through state testing
Table 3.
Summary of STIP Schools

	Intern
	Licensing subject
	Teaching Assignment
	School
	State Ranking 

(decile rank)

	Craig
	Chemistry


	General science (grade 8)

(physical science/chemistry)
	Goddart Junior High
	3 *

	Jackie
	Geology

Biology
	Life science (grade 7)

(biology/chemistry)
	Bay View Middle
	7

	Clara
	Biology


	General science (grade 8)

(earth science/chemistry)
	Mountain View Middle
	4 *

	Perry
	Physics


	Chemical and Life Processes (grade 9)

Physics (grades 10-12)
	Central High
	4 *

	Jake
	Biology


	Life science (grade 7)

(biology/chemistry)

General science (grade 8)

(physical science/chemistry)
	Highland Middle
	5

	Emile
	Biology


	Chemical and Life Processes(grade 9)
	South High
	1 *

	Darcie
	Biology

Chemistry


	Chemistry (grades 10-12)


	Crystal Lake High


	3 *

	Rebekah
	BS-Biochemistry


	Chemistry (grades 10-12)

Honors Chemistry (10-12)


	Crystal Lake High


	3 *


* School on probationary status with state
Table 4.
Summary of interns’ beliefs and practice data
	Intern
	Drifter/Pursuer
	Predominant Teaching Beliefs
	Average RTOP scores


	
	
	
	Fall
	Spring
	Year

	Craig
	Drifter
	Teacher-centered
	18.5 *


	NA


	18.5


	Jackie
	Pursuer
	Student-centered
	44.5 


	39


	41.8


	Clara
	Pursuer
	Teacher-centered
	30.8


	26.8
	28.8

	Perry
	Pursuer
	Student-centered
	22.8


	33.8


	28.2

	Jake
	Pursuer
	Student-centered
	43.5


	37.8


	40.6

	Emile 
	Drifter
	Teacher-centered
	31.2 *

	NA
	31.2

	Darcie
	Drifter
	Student-centered
	42.5


	33


	37.8


	Rebekah
	Drifter
	Teacher-centered
	33.5


	38


	35.8


* Only Fall data available as left teaching at the end of first semester.

