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The instructional support needed by first year (novice) middle and high school science and mathematics teachers who are following alternative routes to licensure is an area of research that has not been extensively explored. While there are many types of alternative route programs, alternatively licensed STEM teachers are generally working in a full-time teaching position without having previously completed a student teaching practicum. Of concern is the attrition rate of new STEM teachers when faced with the demands of the classroom. Consequently, several individuals are often assigned to assist alternative route teachers as they embark on their new career. Two such individuals are the school-based mentor and the college supervisor who oversees the alternative licensure program. A survey of mentor teachers (n=79) revealed that they perceive alternative route teachers to be less competent in the areas of general pedagogical knowledge, science specific pedagogical knowledge and potential for professional growth, than their traditionally licensed peers. A study of the effects of a college supervisory experience on the self-efficacy of three career-change novice mathematics teachers completing their alternative licensure program indicated the importance of the supervisor’s role in helping new mathematics teachers to build confidence and instructional efficacy. Both studies indicate that mentors and supervisors must be aware of the different types of instructional support they need to provide alternative route STEM teachers if they are to succeed in the classroom and remain in the teaching profession.

Until the 1990s, becoming a science or mathematics teacher in the United States traditionally involved attending a four year Bachelor of Education program which included one or more periods of teaching under the guidance of an experienced classroom teacher and a college supervisor. The shortage of STEM teachers, however, coupled with the call for highly qualified teachers [1] led many states to develop alternative routes to licensure often targeted at certain groups such as the military, retirees, and career-change individuals [2] [3] [4]. Each state has enacted alternative licensure in its own way, but in all cases new teachers enter the classroom with either little or no previous classroom experience. Their introduction to the profession is unforgiving; from the first day of their new career, these alternative route teachers are expected to be able to cope with all aspects of classroom life and school administration. Clearly, alternative route STEM teachers need support as they transition into the world of schools; this may come from one or both of the following sources: (i) a school-based mentor and/or (ii) a college supervisor who is involved in overseeing the alternative licensure program. 

Understanding the role that mentors and college supervisors play in the development of alternative route teachers’ teaching skills is of crucial importance if we hope to retain these new teachers in the profession while, at the same time, improving the quality of mathematics and science instruction. This paper brings together two studies which have examined aspects of the mentors’ and college supervisors’ roles when working with alternative route STEM novice teachers.  The first study elucidates the teaching competency of novice science teachers as seen through the eyes of mentor teachers and has implications for the support that alternative route teachers may need as they enter the classroom and for mentor training. The second study describes the effect of the college supervisory process on novice alternative route mathematics teachers’ efficacy beliefs and has implications for STEM teacher retention.

Background to the First Study – The Role of School-Based Mentors

Many school districts have developed induction programs to assist novice teachers as they transition into the world of schools, a key component of which is mentoring [5] [6]. Although mentoring programs vary, their ultimate goal is to ensure that novice teachers develop the necessary skills to be effective and remain in the classroom [7]. Research indicates that school systems that link mentees with well-trained mentors who teach the same subject (or grade at the elementary level) are most likely to achieve this goal [8] [9]. It falls upon the mentor to advise the novice teacher on content, general pedagogical and pedagogical content knowledge, but the question that must be addressed is whether traditional and alternative route teachers need different levels of support in each of these areas.

Jelmberg’s [10] survey of 295 New Hampshire teachers and 191 principals in primary and secondary schools, revealed differences in performance of traditionally and alternatively licensed teachers, with traditionally licensed teachers considered to be better prepared for their classroom work. Conversely, Miller, McKenna and McKenna [11] compared the teaching behaviors, student achievement and attitudes toward teaching of forty-one traditionally and alternatively licensed middle school teachers in their first three years of teaching. Through classroom observations and comparisons of the results of student achievement tests, the researchers concluded that there were no discernable differences between the teachers in their study. This may indicate that if alternative route teachers remain in the classroom beyond the first year their skill level develops appreciably, a contention supported by Sandlin, Young and Karge’s [12] research. These authors, however, found that the traditionally licensed elementary teachers in their study had greater concerns about their teaching after the first year than did the alternative route teachers. This finding may indicate that traditionally licensed teachers are more reflective of their practice and more concerned with professional growth than alternative route teachers.

The equivocal nature of the research into the teaching competency of alternative route teachers and the paucity of research into the support needed by novice STEM teachers, led the researcher to turn to one group of individuals well-qualified to describe the teaching skills of novice teachers: school-based mentors. If alternative route teachers are indeed less well prepared for classroom work than traditionally licensed teachers as Jelmberg’s study indicates and is claimed by Darling-Hammond, Berry and Thoreson [13], then mentors will report differences in teaching competency. The research question that guided this first study was: What perceptions do mentor teachers have of the science teaching competency of novice high school science teachers who have been traditionally trained and of those who are pursuing an alternative route to licensure?

Research Design and Methodology

An ex post facto design employing a Likert-scale questionnaire was used to examine how mentor teachers perceived the teaching competencies of novice science teachers from both traditional education programs and from alternative routes to licensure. Requests for volunteers to participate in the study were sent to science department chairpersons of all public high schools in the states of Massachusetts, New Jersey, Connecticut, Rhode Island, New Hampshire and Maine, a total of 889 schools. The actual number of mentors of novice science teachers in these schools was unknown, however, 171 science department chairpersons responded, with 99 of these agreeing to distribute questionnaires to mentor teachers. Seventy-nine mentor teachers returned completed questionnaires to the researcher during the month of May (the end of the school year). The distribution of the mentor teacher responses by state is shown in Table 1. Because of the low number of responses from some states, the data were aggregated.

Table 1

Number of mentor teacher respondents by state.

	State
	Number of schools responding
	Number of schools which agreed to participate
	Number of mentor teacher responses received

	Massachusetts
	59
	37
	33

	New Jersey
	48
	27
	21

	Connecticut
	29
	16
	13

	Rhode Island
	8
	6
	3

	New Hampshire
	8
	4
	4

	Maine
	19
	9
	5


The Instrument

The questionnaire completed by the mentor teachers consisted of 73 questions divided into three sections. Section 1 consisted of nine questions used to determine the characteristics of the mentor. Section 2 was composed of eight questions which asked about the characteristics of the mentee. It was this section that identified the mentee as traditionally or alternatively licensed. Section 3of the questionnaire consisted of 56 questions requiring response on a Likert scale from 1 to 5, with 1 being strongly disagree and 5 strongly agree. Section three’s questions were organized around four constructs: 

· Content knowledge of the mentee  (questions 1, 3, 26, 36)

· General pedagogical knowledge of the mentee (questions 2, 4, 6, 9, 10, 11, 13, 14, 15, 16, 18, 23, 31)

· Pedagogical content knowledge of the mentee (questions 5, 7, 8, 12, 17, 19, 20, 21, 22, 24, 25, 28, 29, 30, 34, 37, 42, 43, 44, 45, 46, 48, 49, 50, 51, 55, 56)

· Potential for professional growth of the mentee (questions 27, 35, 38, 52, 53, 54)

Cronbach Alpha tests indicated that each construct did indeed exhibit a high degree of consistency. An alpha value of 0.798 was calculated for the content construct, 0.899 for the general pedagogical knowledge construct, 0.952 for the pedagogical content knowledge construct and 0.681 for the potential for professional growth construct. Overall, the questionnaire gave an alpha of 0.969. The complete questionnaire is found in Appendix A).

Data Analysis

The responses of mentor teachers working with traditionally licensed teachers (n = 46) were compared with the responses of mentors working with alternative route teachers (n = 33). The mean scores for the responses to the 56 questions in section three of the questionnaire were analyzed using a two-tailed t-test; then, each of the four constructs was compared in turn. For all statistical tests, respondents’ questionnaires were eliminated if more than half of the questions for a specific construct were omitted.

Results

The mentors of traditionally licensed novice (TLN) science teachers responded with a higher mean score overall than did the mentors of alternatively licensed novice (ALN) science teachers. A two-tailed t-test indicated a significant difference in means t (77) = 3.23, p = 0.0018. Mentor teachers in this study therefore perceived statistically significant differences in the teaching competency of traditionally and alternatively licensed science teachers. 

When each of the four constructs was compared, significant differences were found in all but one. Table 2 shows the data analysis for each construct.

Table 2

Comparison of mentor responses for TLN and ALN science teachers for each construct

	Construct
	Mean response of mentors of TLNs
	Mean response of mentors of ALNs
	df
	t
	p

	Content Knowledge
	4.6 (SD 0.43)
	4.5 (SD 0.46)
	76
	0.76
	0.45

	General Pedagogical Knowledge
	4.4 (SD 0.49)
	3.8 (SD 0.75)
	74
	4.14
	0.0001**

	Pedagogical Content Knowledge
	4.3 (SD 0.51)
	3.9 (SD 0.54)
	76
	3.2
	0.0019**

	Potential for Professional Growth
	4.4 (SD 0.54)
	4.0 (SD 0.65)
	76
	2.84
	0.0057**


** significant at the p< .01 level two-tailed


Only the content knowledge construct showed no significant difference in the perceptions of mentors of TLN science teachers and ALN science teachers, indicating that mentors perceived both groups of novice science teachers to be equally competent in their subject area. The remaining three constructs all produced significant differences in the perceptions of the mentees’ competency with TLN science teachers being perceived as more competent in each area.

Perceptions of Teaching Competency of ALN and TLN science teachers themselves

A similar questionnaire was completed at the end of the first year of teaching by eighty-three novice science teachers in the six states; 48 by TLN science teachers and 35 by ALN science teachers. No significant differences in perceived teaching competency were reported overall or for any of the four constructs, indicating that TLN and ALN science teachers saw themselves as equally competent after their first year in the classroom. The mean scores for each construct are shown in Table 3.

Table 3

Perceptions of Teaching Competency Mean Scores of TLN and ALN Science Teachers 

	Construct
	Mean Score for TLN science teachers (n = 48)
	Mean Score for ALN science teachers (n = 35)

	Overall
	4.1
	4.1

	Content Knowledge
	4.5
	4.5

	General Pedagogical Knowledge
	4.0
	3.9

	Pedagogical Content Knowledge
	4.1
	4.1

	Potential for Professional Growth
	4.2
	4.2


Discussion

The results of this study indicate that mentor teachers do perceive a difference in the teaching competency of novice teachers, and this was related to the route taken to licensure.  The TLN teachers were perceived as demonstrating greater competency than ALN teachers in overall teaching performance and in three of four teaching dimensions examined.  This information provides a basis for suggesting specialized mentor training for those working with ALN teachers.  Moreover, the results of the study indicate that as ALN teachers lack some of the necessary general and science specific pedagogical knowledge when they enter the classroom, their participation in some form of teacher-education program may be essential.

The National Education Association (NEA) [14] states that the process of choosing mentors should be based on the mentor teacher’s knowledge of school, community, and teaching practices.  The NEA also advises that mentor training should be a year long process and not a one shot program, because only an ongoing process is effective for training mentors.  Both of these recommendations put forth by NEA may be important to current mentoring programs, however, this study indicates that training of mentor teachers should also acknowledge the different needs of ALN and TLN teachers.

Background to the Second Study – The Role of the College Supervisor

While the previous study indicates a vital role for the mentor in assisting alternative route STEM teachers to achieve competency, the second study examined the importance of another individual who influences the practice and ultimately the retention of novice teachers: the college supervisor. The ability of a school district to retain its teachers is one of many current crises in education, with new teachers leaving the profession at an alarming rate [15]. Ingersoll [16] found that for mathematics and science teachers, the attrition rates are 16.4% and 15.6% respectively, higher than the 14.3% of all teachers nationally. For new teachers the rate of attrition is thought to be much higher [17].  Ingersoll [15] warns that “teacher recruitment programs alone will not solve the staffing problems of schools if they do not also address the organizational issues of low retention” (p.5).

Research indicates that job satisfaction and retention are linked. A small study by Patterson, Roehrig and Luft [18] of twelve beginning high school science teachers, found that job dissatisfaction resulted in six of the novice teachers leaving the profession or their original assignment during the first four years. A nationwide survey conducted by the National Science Teachers’ Association [19] [20] revealed that 32% of middle and high school science teachers think about abandoning their careers within the first three years, citing job dissatisfaction due to poor administrative support and low salaries as the main reasons. Urban schools are particularly susceptible to teacher attrition, with annual attrition rates as high as 50% in some cases [21].

Teachers’ job satisfaction (or dissatisfaction) has also been shown to be linked to the individual’s efficacy beliefs [22] and to the related construct of teacher efficacy [23]. Efficacy is a construct derived from Bandura’s social cognitive theory which examines and explains how people exercise some level of control over their lives [24]. Efficacy refers to “beliefs in one’s capabilities to organize and execute the courses of action required to produce given attainments” [24]. When applied to teachers, general teaching efficacy (the teacher’s belief that s/he is able to enhance student learning in spite of organizational constraints beyond his/her control) becomes a powerful determinant in the satisfaction and retention of the teacher [25]. Teacher efficacy beliefs influence how much effort teachers put forth, how long they will persist in the face of obstacles, their resilience in dealing with failures and how much stress or depression they experience in coping with demanding situations [24]. 

In an early survey of teacher efficacy beliefs by Glickman and Tamashiro [26], the researchers found that those teachers who left the profession in their first to fifth years of teaching had significantly lower teaching efficacy than those who remained. In a study of new, Danish elementary teachers, Andersen, Dragsted, Evans and Sorensen [27] measured teachers’ self-efficacy using the Science Teachers’ Efficacy Beliefs Instrument (STEBI) at the beginning of their first year of teaching, in the middle and at the end, as well as perceptions of their teaching environment. Their results showed that positive changes in teaching efficacy during the first year were associated with higher teaching environment scores. 

Teachers demonstrate greater job satisfaction when they believe they can teach and recognize that they can have positive impacts on student learning. Consequently, understanding the nature of the teacher’s efficacy beliefs and what influences their development, is particularly important in times of teacher shortage. In this study, the role of the college supervisor in shaping new, career-change, mathematics teachers’ efficacy beliefs was examined. A supervisor who observes a new teacher in action and provides feedback about strengths and weaknesses of classroom performance may inadvertently lead to either increases or decreases in the novice teacher’s efficacy. Bandura [24] listed four influences on efficacy beliefs – mastery experiences, physiological state, vicarious experiences and verbal (social) persuasion. Examining the nature of the college supervisor’s impact on efficacy with respect to these four dimensions may provide important insights into how to effectively supervise new STEM teachers in a way that encourages them to remain in the profession.

The Participants

Three, alternative route, math teachers (Chantal, Justin, and Tiffany – pseudonyms) who had completed 21 credits of education course work, but no practicum, were the subjects of a study. All three had held previous positions in industry (although one had been an at-home mother for many years) and saw the move to teaching as a permanent career change. The participants all met their state’s designation of highly-qualified in mathematics and were all enrolled in a master of education program working toward initial teacher licensure. Each had assumed a full-time teaching position in a Massachusetts urban school district without completing a student teaching practicum. Chantal and Tiffany were employed as middle school mathematics teachers, while Justin was employed as a high school mathematics teacher.

In this study, the alternative route, career-change mathematics teachers were visited six times during their second semester in the classroom by the same college supervisor. The college supervisor held a doctorate in education and was a certified mathematics teacher, with much experience working in another urban district. The supervisor’s role was to provide feedback and advice, evaluate teaching performance and ultimately recommend the individual for licensure in order that s/he might stay in the profession. None of the participants had regular meetings with a school-based mentor and thus, the supervisor was the individual most responsible for providing instructional support. The concern of the researcher was how supervision would be received by and affect teachers’ efficacy beliefs of individuals who were older and had previously held successful careers and were now assuming positions that required their work to be scrutinized in a very personal way. 

Research Design and Methodology
A qualitative investigative approach was taken in order to describe, in detail, the supervisory interactions and their influence on participants’ efficacy beliefs. Four types of data collection methods were employed as follows:

· Pre and post study surveys, using Bandura’s 30-item, Teacher Self-Efficacy Scale [28], were administered.

· Audio-recordings were made of meetings between the supervisor and each participant at the school-site immediately following each supervised observation. The recorder was under the control of both the supervisor and participant who were instructed to stop the recording at any time that either felt necessary. All audio-tapes were transcribed by the researcher.

· Reflection logs completed by each participant which, in addition to reflecting on the observed lesson, asked participants to describe one special point of advice given by the college supervisor that was most important to them and why.

· A semi-structured interview between each participant and the researcher at the end of the supervisory period in order to ascertain the meaning placed on the supervisory experiences. The interviews were audio-taped and transcribed by the researcher.

Data were gathered over a span of one semester. Variance in hours of recordings and numbers of logs collected from each individual reflected whatever agreement the participant made with the college supervisor, or whatever the college supervisor deemed necessary for the individual participant’s progress. The extent to which the individual participant chose to use member-checking opportunities for this study also resulted in some variance in the time they devoted to the study. 

Data Management

NVivo®, a qualitative data management tool, was used during the study. Pre-established codes, including Bandura’s four sources of efficacy information, were created and all primary data, including comments from participants made during member-checking, were loaded into the tool in a timely fashion to allow for on-going analysis. Secondary data sources including memos created by the researcher used to record her personal interpretations, a methodological log and researcher reflection log, were also included in the NVivo®  project established for this study. Additionally, documents or research articles that were particularly pertinent to the study were scanned or imported into the project.

The NVivo® participant documents were maintained as separate entities, yet were linked to each other through coding. The visual modeling feature of NVivo® was used to develop evolving visual models of relationships between data or phenomena as they emerged.
The constant comparative method of data analysis was followed which involved comparing one portion of the data against another to determine similarities and differences, and then grouping the data on a similar dimension, or in the case of this study, grouping the data at an NVivo® node. 

Study Results

Instructional Efficacy

Each participant experienced a unique set of aspects of self-efficacy information in their individual school environments based on their students, their classes, their circumstances and their conversations with the college supervisor. The participants’ instructional efficacy was measured using the Teacher Self-Efficacy Scale [28], before and after the study and comparisons are illustrated in Figures 1 and 2.

Chantal began the supervisory period with a high level of instructional efficacy. She indicated that she appreciated the supervisor’s feedback, and was most impressed by the supportive comments given to her. Chantal further indicated that the supervisor reinforced that she was “doing some good things.” Chantal, however, did not see the supervisor as causing her to make big changes in what she was already doing. At the end of the supervisory period, Chatal’s instructional efficacy score remained high with only a slight decrease in four of the ten areas measured.

Justin’s initial instructional efficacy was slightly higher than Chantal’s. He viewed the supervisor as “another eye” in the classroom. He thought of the college supervisor as a mentor and as someone who gave him logistical and practical ideas about how to handle his classroom. He already had the confidence that he could teach, but the college supervisor grounded his perceptions of his teaching ability in the reality of the classroom environment in a way that respected Justin’s background and yet reflected the areas where he needed to improve. Justin struggled with group work, discipline, and classroom management issues, yet the college supervisor did not directly criticize him. Instead, she guided Justin to make his own breakthroughs and adjust his self-assessments. The transformative nature of these adjustments are best evidenced by Justin’s final reflection log in which he writes reminders to himself about the attitude he should have to approach teaching and the way he should manage his classroom effectively. His post-supervisory instructional efficacy score, while still high, showed a slight decrease in six of the ten areas measured, perhaps reflecting a more realistic view of his skills.

Tiffany’s initial instructional efficacy was the lowest of the three study participants, but by the end of the supervisory period had risen significantly in all but one of the ten areas measured and was higher than either Justin’s or Chantal’s on two measures. Not surprisingly, Tiffany described the college supervisor as a confidence-builder. She also thought of the college supervisor as someone who helped her to be organized and pushed her to do well. Tiffany’s discussions with the supervisor were upbeat and positive. The college supervisor was skilled in discerning what Tiffany needed and provided it through focused feedback and personal connections.

Four Sources of Efficacy Information for Participants

To delve deeper into the supervisory experience and each participant’s instructional efficacy, data from the transcripts of college supervisory meetings, reflection logs, and final semi-structured interview with the researcher were examined for the presence of the four sources of efficacy information [24] [29] - (a) verbal persuasion, (b) vicarious experience, (c) physiological arousal, and (d) mastery experience. As part of the analysis of the data, the frequency of occurrence of each of the four sources of efficacy information was tabulated in an effort to illustrate each participant’s experiences. These data are shown in Table 4.
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Figure 1. Comparison of participants’ pre-study responses to instructional efficacy statements on the Teacher Self-Efficacy Scale [28].
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Figure 2. Comparison of participants’ post-study responses to instructional efficacy statements on the Teacher Self-Efficacy Scale [28].

Table 4

The frequency and percentage of the total of instances of all sources of efficacy information for each participant. 

	Source of efficacy information
	Verbal Persuasion
	Vicarious Experience
	Physiological Arousal
	Mastery Experience
	Total number of instances of all sources of efficacy information

	Data Gathered From:
	College

Supervisory Meetings
	College

Supervisory Meetings
	College

Supervisory Meetings, Reflection Logs, Final Interview
	College Supervisory Meetings, Reflection Logs, Final Interview
	All data collection tools

	
	f
	% of total
	f
	% of total
	f
	% of total
	f
	% of total
	

	Chantal
	34
	44%
	23
	30%
	9
	14%
	23
	30%
	89

	Justin
	37
	33%
	42
	37%
	9
	8%
	24
	21%
	112

	Tiffany
	61
	46%
	21
	16%
	19
	14%
	33
	24%
	134


Verbal Persuasion as a Source of Teachers’ Efficacy Information

While verbal persuasion was the most common source of efficacy information for Chantal and Tiffany, vicarious experiences were slightly more common for Justin. Verbal persuasion is described by Bandura as specific performance feedback from a supervisor or colleague. He indicated that verbal persuasion served as a means of strengthening people’s beliefs that they possess the capabilities to achieve what they seek [24]. Bandura further found that verbal persuasion had the greatest effect on those who already had some reason to believe that they could succeed through their actions [24]. 

The instances of verbal persuasion for Chantal and Tiffany were generally affirmations of good practice clearly designed to strengthen or maintain their instructional efficacy. For Justin, however, the character of the supervisor’s statements was somewhat different. Most statements tended to be compliments followed or preceded by a specific suggestion for change. Clearly, Justin’s classroom performance was not always as successful as the college supervisor had wished, yet she provided positive comments and constructive criticism in a way that might be expected to maintain Justin’s instructional efficacy. Further, he entered teaching with a high sense of instructional efficacy having been told by colleagues that he was “too smart to be a teacher” (Justin, Interview). Maintaining a supportive relationship with Justin while helping him to change practice can be seen to be the goal of the supervisor in the supervisory meetings.

Tiffany received more instances of verbal persuasion from the supervisor than either of the other two teachers in the study. Throughout the supervisory meetings, the supervisor complimented the progress that Tiffany was making. More than with Chantal and Justin, the supervisor seemed to be using verbal persuasion as a way of reassuring Tiffany that her practice was effective and the result of her ability to think deeply about her teaching.

Vicarious Experiences as a Source of Teachers’ Efficacy Information

Vicarious experiences are those that occur when one has learned by observing the performances or skills of others and can identify with the performer [30]. Bandura also refers to vicarious experiences as modeling, which can be either verbal or behavioral [24]. Vicarious experiences allow people to appraise their capabilities in relation to the attainments of others through social comparison. One’s resulting self-efficacy beliefs will vary greatly depending upon the talents of those chosen for social comparison [24]. 

For Justin, the examples of vicarious experiences were often the supervisor providing guidance about how he might approach a situation or teach a specific concept. While such modeling did occur in exchanges during Chantal’s or Tiffany’s meetings, they were less frequent. The vicarious experiences that were noted, consisted primarily of comparing these two novice teachers to seasoned veterans. Even though the vicarious experiences received by Justin were aimed at improving his practice, the supervisor made her comments in a positive and supportive manner. While under some circumstances these suggestions might have been dismissed by a new teacher as being unrealistic or unattainable, Justin had a high regard for the supervisor and because he saw their relationship as collegial, acted upon the advice he received.

Mastery Experience as a Source of Teaching Efficacy

Finally, data for all three participants showed similar moderate influences of mastery experiences. Mastery experiences give the opportunity for one to experience success in a given situation. Successful experiences generally raise efficacy beliefs which contribute to the expectation that performance will be proficient in the future [30]. Bandura stated that mastery experiences are the most influential of the four sources of efficacy information because they provide what Bandura [24] calls the most “authentic evidence” (p. 80) of whether one can attain a given goal. 

Chantal felt that she had mastered many aspects of classroom practice and was successful in helping her students to learn with understanding. This interpretation of her skills was reinforced by the supervisor. However, Chantal’s comments also revealed that her supervisory experiences were less important to her than perhaps to the other two participants. She commented that after her first semester as a teacher, she had already solved many of her own problems. Whereas Chantal’s mastery experiences related to the fact that she felt she had solved her own teaching problems and was now experiencing success on a regular basis, Justin’s mastery experiences were more intermittent. Rather, his response to a successful experience was excitement that his teaching had been effective. The examples of Tiffany’s mastery experiences were more varied than for Chantal and Justin. She used a variety of techniques and experienced success on a regular basis. Unlike Chantal, she did not enter the supervisory period feeling that she had already solved her teaching problems, but she recognized her progress by the end of the study.  

Summary

This study sought to answer “What is the role of college supervision as a factor contributing to the construction of teacher self-efficacy beliefs of new career-change mathematics teachers in an urban setting?”  In response, the researcher can clearly assert, based on the perspectives of the study participants, that the role of the college supervisor was primarily supportive and advice-giving in nature for these new career-change mathematics teachers in urban settings. On an individual basis, the role of the college supervisor was tailored to meet the needs, personality, and existing efficacy beliefs within each teacher’s social milieu and school climate, and was based on the teacher’s developing instructional efficacy beliefs. This was accomplished by the college supervisor with finesse to bring each individual to an optimal level of competence.


 The findings of this study also suggest that the study participants’ teacher self-efficacy beliefs at the end of their college supervisory experiences will help them stay in the teaching profession. Each participant indicated their intent to remain in the teaching profession. Although this intent cannot be solely attributed to their efficacy beliefs, or the college supervision they received, the interview data suggested that each of the participants is armed with the confidence to orchestrate the skills [24] [31] necessary to be a teacher and to be satisfied in their new career. This assertion speaks to the overarching purpose of this study which was to address teacher attrition and turnover.

Summary of the Two Studies and Implications for Mentoring and Supervising Alternative Licensure Candidates.

Both of the studies described above have implications for those individuals who work with teachers following alternative routes to licensure. Since the early 1990s, alternative licensure programs have increased in number. In 1996, the American Association of Colleges for Teacher Education (AACTE) [32] reported the existence of 328 programs among its affiliated institutions. In the researchers’ institution, 80% of those enrolled in the graduate level initial licensure program are following an alternative route, completing their training while working full-time as a math or science teacher. Many of these individuals previously pursued another career, most have families and are looking for an accelerated route into the classroom. The majority enter the profession with confidence in their ability to teach in spite of having no formal training. Some indicate that they had actually always wanted to teach, while others see it as a stop-gap measure before returning to industry or retiring. 

Regardless of the motivation for entering the teaching profession, one characteristic of career-change individuals highlighted in the literature is age. Beaudin’s study as cited in Chester & Beaudin [33] indicated that older novices in urban schools are more likely than either younger novices or experienced newly hired teachers to have entered teaching because it was a socially beneficial profession and selected positions in urban districts because they were invested in the urban community. Although age and maturity seem to be positive characteristics of career-change teachers, the research also cites some disadvantages. First, older career-change teachers have less tolerance for bureaucracy than they did as undergraduates [34]. Next, older career-change teachers were assumed to be experienced. Madfes [35] describes an instant expert syndrome found by new teachers because of their age. Several of her study participants commented that, 

contrary to procedures in industry where no first-year engineer would be expected to carry the same load and deliver the same level of performance as a five- or ten-year veteran, new teachers were expected to do the same work and turn in the same level of performance as a twenty-year veteran [35] (p. 83).

They were treated by their colleagues “not as new teachers but as teachers new to the building…which made it difficult for older novice teachers to ask for help or share their insecurities with others” [35] (p. 97). In a case study that examined four career-change teachers’ adaptation to teaching, Mayotte’s [36] study participants acknowledged that, “as novices in a new and entirely different position, having previous career experience was certainly not enough for the successful transition to teaching” (p. 691). Organizational constraints as well as the rigors of classroom teaching are in many cases proving to be overwhelming to new recruits to the profession [37].

Working with new teachers who were successful in other venues has its challenges. It is widely accepted that all new teachers benefit from the guidance and assistance of a competent mentor [38], but what the mentor study indicates is that mentors themselves need to be made explicitly aware of the different types of assistance they may need to offer. If ALN science teachers have less understanding of general pedagogy and subject specific pedagogy, the mentor must be prepared to offer specific assistance with strategies and techniques. Lesson planning, assessment tools and different approaches to teaching, all staples of traditional licensing programs, may need to be taught by the mentor. As a result, mentor training may need to be more comprehensive than that received by some of the mentors in this study. Additionally, mentors need to recognize that the ALN science teachers with whom they work may not even share the same professional language and as a consequence may fail to understand the advice offered. One of the states surveyed in this study, New Jersey, has already acknowledged the differences in mentoring TLN and ALN teachers and requires more extensive mentoring of ALN teachers [39].

The college supervisor study supports the idea that career-change teachers’ self-efficacy is impacted by the form of supervision they receive and suggests that the supervisor must be skilled in working with individuals who are not themselves used to their performance being directly observed and critiqued. The study points to the different perspectives of the career-change teachers who receive the college supervision and the skill required by the college supervisor in tailoring feedback to address the needs of the teacher at any particular time and during a variety of situations. Participants viewed the college supervisory experience as valuable, albeit in different ways. In each case, the college supervisor played an important role in the construction of the new career-change teachers’ self-efficacy beliefs in their schools and teaching careers. Indeed, the notion of teacher self-efficacy beliefs is “a little idea with big impact” [25] (p. 7).

The quality and form of the interactions that the novice STEM teacher has with either the mentor or the college supervisor may prove crucial in retaining career-change teachers in the profession, but the authors acknowledge the need for further research in this area. The questions that need to be addressed are:

· What is the nature of instructional support provided to alternative route STEM teachers?

· How does instructional support influence teaching efficacy?

· What training do mentor teachers and college supervisors need to most effectively assist alternative route teachers? 

· How might mentors and college supervisors work together to encourage needed changes in classroom performance when working with individuals who consider themselves successful?
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Appendix A
Questionnaire for Mentor Teachers.
The following is a questionnaire for mentors of first year science teachers.  This questionnaire is meant to help determine the needs of novice science teachers as they start their career.  Do not put your name anywhere on this paper; please use a pencil, or blue or black pen.  I appreciate your time and effort.
Please answer these questions by checking the appropriate box.

SD = strongly disagree  (this is never the case)

D = disagree     (this is hardly ever the case)

N = neutral   (this is true about half the time)

A = agree   (this is nearly always the case)

SA = strongly agree   (this is always the case)  

DK = do not know

	
	SD
	D
	N
	A
	SA
	DK

	1.  The science content that my mentee teaches is easy for him/her to understand.
	
	
	
	
	
	

	2.  My mentee uses a variety of means to assess students’ learning in addition to tests and quizzes.
	
	
	
	
	
	

	3.  The connections between the topics that my mentee is teaching are clear to him/her.
	
	
	
	
	
	

	4.  The tests created by my mentee align with what has been taught in class.
	
	
	
	
	
	

	5.  My mentee is familiar with the science equipment that is necessary for the course(s) that s/he teaches (e.g. Microscopes)
	
	
	
	
	
	

	6.  Student behavior issues are easy for my mentee to deal with.
	
	
	
	
	
	

	7.  My mentee starts each unit or chapter by determining what the students already know about the topic.
	
	
	
	
	
	

	8.  My mentee maintains his/her excitement for teaching science.


	
	
	
	
	
	

	9.  When in groups, my mentee makes sure that the students are on task.  
	
	
	
	
	
	

	10.  My mentee’s lectures engage the students’ interest.


	
	
	
	
	
	

	11.  The daily routines of my mentee’s classroom are established at the beginning of the year.
	
	
	
	
	
	

	12. When the time allows, my mentee collaborates with department colleagues.
	
	
	
	
	
	

	13.  My mentee provides students with regular feedback about their homework.  
	
	
	
	
	
	

	14.  My mentee uses questions that encourage critical thinking.
	
	
	
	
	
	

	15.  The tests my mentee makes reflect what the students have learned in class.


	
	
	
	
	
	

	
	SD
	D
	N
	A
	SA
	DK

	16.  My mentee is able to work effectively with students with special needs in his/her classes.
	
	
	
	
	
	

	17.  My mentee tries to plan lessons that allow his/her students to investigate their own scientific questions.
	
	
	
	
	
	

	18.  My mentee is able to ensure that students work productively in groups.
	
	
	
	
	
	

	19.  As often as possible, my mentee tries to plan science lessons that are inquiry oriented.
	
	
	
	
	
	

	20.  My mentee builds on students’ prior knowledge when designing a lesson.
	
	
	
	
	
	

	21.  My mentee’s students seem to enjoy learning science.


	
	
	
	
	
	

	22.  My mentee focuses on scientific inquiry as often as possible when teaching his/her science lesson.  
	
	
	
	
	
	

	23.  My mentee checks student understanding by asking probing questions.
	
	
	
	
	
	

	24.  My mentee explains clearly the mathematics that relates to the science concepts taught.  
	
	
	
	
	
	

	25.  My mentee keeps up with current research in science teaching.
	
	
	
	
	
	

	26.  My mentee is familiar with the science content that s/he has to teach.  
	
	
	
	
	
	

	27.  My mentee reflects on his/her teaching.


	
	
	
	
	
	

	28. My mentee uses a variety of teaching strategies during the course of teaching a science unit or chapter.  
	
	
	
	
	
	

	29.  My mentee seeks out other science teachers for advice.

	
	
	
	
	
	

	30.  Students in my mentee’s classes are aware of safety concerns during laboratories.
	
	
	
	
	
	

	31.  My mentee refers to students’ IEPs when planning lesson.


	
	
	
	
	
	

	32. Homework that my mentee assigns is valuable in helping students understand the material.

	
	
	
	
	
	

	33.  My mentee does not have trouble discovering students’ misconceptions in science.  
	
	
	
	
	
	

	34.  My mentee motivates students to learn science.

  
	
	
	
	
	
	

	35.  My mentee is beginning to be able to make changes to his/her style of teaching.
	
	
	
	
	
	

	36.  My mentee knows how to relate one topic to another within the material that s/he is teaching.
	
	
	
	
	
	

	37.  My mentee uses analogies to help students understand the material.
	
	
	
	
	
	

	38.  My mentee recognizes areas of strength and weakness in his/her teaching
	
	
	
	
	
	

	39.  My mentee uses alternative assessments to evaluate students in his/her classes.
	
	
	
	
	
	

	
	SD
	D
	N
	A
	SA
	DK

	40.  My mentee’s students settle promptly to work at the beginning of class.
	
	
	
	
	
	

	41.  My mentee’s lectures are clearly presented.  


	
	
	
	
	
	

	42. My mentee tries to resolve student misconceptions in science during the teaching of a unit or chapter.
	
	
	
	
	
	

	43.  Laboratory safety is made clear in my mentee’s lessons.


	
	
	
	
	
	

	44.  My mentee uses real world applications when teaching science lessons.
	
	
	
	
	
	

	45.  My mentee maintains his/her enthusiasm for teaching science.


	
	
	
	
	
	

	46. Lecture information is related to the laboratory experiences in my mentee’s courses.  
	
	
	
	
	
	

	47.  When a student misbehaves my mentee knows how to react.


	
	
	
	
	
	

	48.  My mentee does not need assistance using the science equipment necessary for the course(s) that s/he teaches.
	
	
	
	
	
	

	49.  Demonstrations that my mentee uses in lessons help the students with the material that is being studied.
	
	
	
	
	
	

	50.  Students in my mentee’s classes gain an understanding of the nature of science from the way s/he approaches the course.
	
	
	
	
	
	

	51.  When my mentee plans lessons, s/he thinks about alternative ways to address the different learning styles of his/her students.  
	
	
	
	
	
	

	52  My mentee is now able to make changes to the material that s/he has taught this year.
	
	
	
	
	
	

	53. I have given my mentee the feedback necessary to be able to improve his/her classroom performance.
	
	
	
	
	
	

	54.  Even with feedback, my mentee has not been able to improve his/her teaching ability as much as I would have liked.
	
	
	
	
	
	

	55.  My mentee refers to the National Science Standards when designing a science lesson.
	
	
	
	
	
	

	56.  My mentee refers to the State Science standards when designing a science lesson.
	
	
	
	
	
	


