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Abstract

Based on studies of induction programs at the middle and high school levels in the U.S. and abroad, researchers at WestEd and Michigan State University are unearthing a greater range and depth of subject-specific needs among beginning science teachers than we had envisioned at the outset. Most studied programs include beginning teachers from alternative certification routes. The great majority of U.S. induction programs serving beginning secondary teachers do not place any or much explicit emphasis on addressing their subject-specific needs. In contrast, the National Science Foundation and others recently have sponsored development of induction programs that aim to address the science-specific needs of beginning science teachers. In addition to such subject-explicit induction programs, a minority of induction programs at large embed a concerted focus on subject-specific needs of secondary teachers. The principal strategy for addressing subject-specific needs is employing content-matched mentors. But matching mentors/mentees by subject is more complex than it is usually described. Typically, one readily thinks of ‘subject-specific needs’ as relating to such questions as whether beginning science teachers know their science. However, subject-specific aspects of induction encompass a greater range of needs related to content or pedagogical content knowledge than often is recognized, as well as some practical needs. 

Mentoring and Induction for Alternative Certification Teachers

Most programs for entering teaching through alternative routes begin with a short, intensive preparation institute just prior to teaching. Today, more and more alternative route programs also include strategies for continuing the development and support of the novice teachers during their first year(s) of practice. We studied induction programs that served alternative certification teachers, usually alongside traditionally prepared teachers. The alternative certification teachers in some places were participating not only in a development program under the auspices of the alternative certification program, but also in an induction program that served all beginning teachers in a district, regardless of their route into teaching.  

The most common strategy for carrying out this development and support is providing a mentor during the induction phase. Within the last couple of years, consensus is emerging in the literature to define induction as the entire enterprise of providing support and development of beginning teachers – a far cry from some earlier definitions wherein induction was limited to beginning teacher orientation. Mentoring is seen as only one strategy for carrying out induction, albeit the most common strategy and typically the most intensive component of induction.

From our earlier international study of how five countries support and develop their beginning teachers, we referred to the most ambitious versions of induction as ‘comprehensive’ teacher induction: lasting more than one year, involving multiple induction strategies and providers that are articulated, involving strong components of teacher reflection, often drawing upon learning communities, afforded the necessary resources to make them effective, and more [1, 2].

In the U.S. phase of our work, we selected programs for study that are comprehensive in at least the sense of going beyond reliance on mentoring as the sole induction strategy. While mentoring often was a strong program component, it was not the only one. Most programs included additional induction strategies such as those listed above. Selected programs also had to concertedly tackle the subject-specific needs of secondary (middle and high school levels) teachers. While most programs served secondary teachers in all subject areas, we focused our research on the science and mathematics teachers.

The Study

Teams of researchers with expertise in teacher induction, science education and mathematics education conducted in-depth case studies of six induction programs that can be grouped in the following ways:

· located in eight varied states across the U.S.

· four serving beginning teachers for their first two years, or longer

· two serving only first-year teachers

· three district-based programs;

· three programs serving multiple school districts or states

· four programs serving beginning teachers of all grades and subjects

· two programs serving only beginning mathematics and/or science teachers

· programs established for at least two years

· most programs more mature, from 3-15 years

The set of programs and individual programs served a variety of beginning mathematics and science teachers: traditionally-prepared, credentialed teachers; provisionally certified teachers who were taking teacher preparation coursework while teaching full time, teachers enlisted through alternative certification routes, and, in one case, experienced teachers who were switching grade levels or subjects to begin teaching mathematics or science. In this latter case, our study focused primarily on kinds of beginning teachers other than ‘subject- or grade-switchers’.

The following data sources were used in the study, for each program (except where noted):

Documents (hard copy, Internet): program descriptions, publications, forms/tools

Observations:

· examples of all key program events/activities

· 2-3 over time for each of 5-10 beginning mathematics and science

· one-on-one meetings of mentors with their mentees (in some programs)

Interviews:

· beginning teachers, pre- and post-observation

· beginning teachers, between observations (in some programs)

· mentors of beginning teachers 

· building administrators supervising beginning teachers (sometimes)

· program leaders, 2-3 per program

· key induction providers (e.g., course instructors)

Survey of beginning teachers (in progress, not a basis of this symposium)

Subject-Specific Needs of Beginning Science Teachers

We can say, at a minimum, that every one of the needs described in this paper arose in at least some beginning teachers in our study. Some needs were more common than others.  We cannot state the proportion of beginning teachers who had any particular need, because our first study goal was to understand the induction programs. In the course of observing and interviews beginning teachers in these programs, however, we started to see and hear a lot about their needs. Not all of the needs were ones self-identified by the beginning teachers or the programs.

Within the Interstate New Teacher Assessment and Support Consortium, a committee of experts under the leadership of Angelo Collins has previously provided a detailed vision of what one might hope that beginning science teachers ideally will be able to do [3]. In this paper, we describe the needs that we observed beginning science teachers have toward attaining such visions of novice science teaching. Our general perception is that many beginning teachers are short of the high bar set by the INTASC vision. 

What do we mean by “subject-specific needs”? The first and sometimes only types of needs that come to mind in conversation with colleagues is the extent to which beginning science and mathematics teachers know their subjects, i.e., do they know mathematics and science content? We have found that this is only one version of beginning teachers’ needs related to ‘content’. We group the range of observed needs of beginning science teachers in four categories:

· content needs

· curricular needs

· pedagogical needs  (PCK)

· practical needs

These categories seem convenient for grouping the needs we saw in the data record. Situating these needs in relevant literatures mostly will be done in upcoming versions of this paper.

This paper does not mean to suggest there is a dichotomy of general versus subject-specific needs. We see needs as following along a continuum. Some are mostly toward the subject-specific end, such as knowing science content. However, some seemingly general needs, such as classroom management, have both general and subject-specific aspects (such as managing student behavior in general, versus effectively organizing student collaboration in science investigations).

Content Needs

· depth/breadth of content knowledge

· college major versus middle school science

· college-level versus school-level science

· workplace science versus school science

· connecting to real world, students’ lives

· multicultural views of science

Depth/breadth of content knowledge. One might assume that traditionally prepared science teachers come with an adequate college science background. In interviews, administrators often expressed that knowing their subject was the one worry they did not have about their beginning teachers. They just assume that, being recent college graduates, the novices ‘got the subject down’.

Because of the ways our educational system is organized and operating, however, there are some problems with that assumption. Many of beginning science teachers today are coming from a rapidly growing variety of fast-spreading alternate routes into teaching. Some of these routes do not involve providing the college science background that supports teaching science in school. 

There are many beginning science teachers who were traditionally prepared, but not to be science teachers, although NCLB legislation may be dampening this phenomenon. There often are shortages of science and mathematics teachers, and systems will switch teachers certified in other subjects into these positions. 

College major versus middle school science. The largest portion of middle-school science teachers are prepared in elementary teacher preparation programs. Such programs never included enough science courses to prepare someone for teaching middle school science. However, because such teachers are classified as fully prepared, we tend to forget that this system yields teachers who have not had college-level science that supports the school science they are teaching.

Even middle school teachers who come from secondary preparation programs have rarely been able to study the range of college science needed to support teaching middle school science courses. The U.S. middle school science curriculum covers a sampling of life, physical, and earth and space sciences. Most middle school science teachers will have to teach two or more of these science areas. However, most college degree programs require a prospective science teacher to major in a particular science discipline to such an extent they have little or no exposure to some of the other disciplines. Most typically, a biology or chemistry major has no exposure to any earth or space science. But those sciences have equal billing in the middle school science curriculum!

College science is not equivalent to school science. There is a misalignment between the content of college courses in science and mathematics and relevant school subjects, so teacher induction programs need to help beginning teachers bridge content from college to school. The complexness and technicality of how science topics are treated in college science courses is not the same as how those very same topics should be treated in school science courses. A common tale is how an eager science teacher presents some lessons that are way over the heads of their students, doesn’t realize it, and might even disagree when this initially is pointed out. 

We are not suggesting that beginning teachers should “water down” college science. However, they do need to recognize which of their college science concepts/terms and how many of them are appropriate for their students, and to be able to translate technical explanations into conceptual understandings. 

Making science relevant to students’ lives and other “real-world” contexts. In the recent policy climate of standards and demands for rigorous content, we may be losing sight of the fact that the National Science Standards encompass Standard F: Science in Personal and Social Perspectives. (Perhaps this standard is being overlooked because it is challenging to measure using standardized tests.) There has long been a mandate in the science education community to connect science content to “real world” applications, e.g., chemistry used in cooking/cleaning, physics used in playground equipment or toys. 

But college science courses rarely make serious attempts to link disciplinary science to its applications. Therefore, many traditionally-prepared teachers are challenged to make connections, for they have gone from college straight into teaching without much work experiences/knowledge upon which to draw for forging connections. At least beginning teachers can tap many curriculum materials that illustrate connections to student’s lives. 

Teachers’ background/context may not mesh with their students’ situations. Beginning teachers often are assigned to teach in challenging urban settings or rural settings that differ from their own suburban experience. Real-world examples of science for children in these settings can be quite different from real-world science examples experienced by  the teacher. 

Workplace science versus school science. However, one important type of real-world connection that is less prevalent in curriculum materials and often outside the experience of teachers is understanding the science and mathematics used in workplaces [4]. One advantage posed for teachers coming from alternate routes that involve a switch from prior scientific and technical careers is that such teachers can bring genuine examples of how science is used by industry. Some beginning teachers were surprised when such examples were no more motivating students to learn science than telling them the reason they need to learn science is to succeed in college. Also, they had trouble transforming industrial examples into learning experiences appropriate for secondary school science.

Multicultural views of science. Lack of familiarity with how science is viewed by students from different cultures is a common challenge, since the demographics of the teacher workforce in many locales is not the same as those of the students they are serving. We saw this occur in a conversation with a Caucasian 2nd year teacher who was at a middle school with a majority Hispanic student body in an agricultural community. The mentor from her induction program had difficulty getting her to realize that her students may have a different cultural view of the nature and importance of particular kinds of science than the view of science she was rigidly trying to convey.

Curricular needs

Because the symposium title emphasizes content issues, we provided some discussion about each of the content needs above. Within the time constraints of this symposium, the discussion about some of the other kinds of needs will have to be more brief. Future versions of this paper will similarly elaborate the following categories of needs, and provide more examples from the data record. We observed the following curricular needs:

· selecting/pacing science topics

· relationships between testing and curriculum

· handling controversial science topics

· role of hands-on investigation

Selecting/pacing science topics. Every teacher new to science teaching must somehow decide what science concepts/topics to teach the first day, the next day, the next week, over the course of a month and semester, and over the course of a year. How do they come to decide this? What/who influences their decisions about selecting topics?

Beginning teachers need to develop an understanding of subject matter that permits them to see connections between ideas, to prioritize and give weigh to different ideas, and so on. What programs/people help them make such decisions and gain such understanding? The school’s science department can play a critical role here, but, especially if the science department is weak, teacher induction programs could be assisting with this micro and macro lesson planning.

Besides needing to identify exactly what topics they will teach, new teachers often need help in deciding how to distribute instructional time available to various topics. How long does it actually take for students to grasp various concepts when provided with particular kinds of learning experiences? When is it best to slow down the curricular clock and slow down the instructional pace? 

Elaine reflected on her students’ learning and some confusions that surprised her. “I don’t think the kids really got a grasp of the concepts [of protein synthesis], even things I never thought would be a big deal. I had to really emphasize what chromosome were, what DNA was. And they were so confused about how DNA and genes and chromosomes are related. In a way, it seems like it’s simple facts, but it just turned out to be something that they’ve just got to think about a lot more [5].

Relationship between testing and curriculum. If there are school, district or state tests to be administered, how should these influence the beginners’ views/decisions on what topics to teach and how to teach them? If the required tests are multiple choice only, could this influence novices toward teaching a wide breadth of topics without in-depth treatment of any of them? And how does pressure for coverage affect the beginners’ decisions on how much if any hands-on experiences in which to engage students? Does the induction program or anything/one else help beginners think through these issues?

Handling controversial issues. How do teachers become familiar with the landscape of parent, community or even policy maker views on controversial science topics, such as evolution? How do they determine what to do about this in their classroom?

Role of hands-on investigation. Most science teachers get into science not only because they like science concepts but also because they like scientific investigation. Similarly, kids like to do science, not just memorize science vocabulary. And parents generally support the notion of wanting their children to engage in science, not just know it. But there are growing impediments to teaching hands-on science. We already mentioned the pressure of standardized tests, which seldom reinforce the value of hands-on science, and the challenges of getting the resources needed. And some experienced science teachers may dissuade beginning teachers from believing that students are able to conduct science investigations rather than merely execute hands-on activities, as illustrated by this first-year teacher’s account:

I was asking him [an experienced teacher] for lab ideas and he said, “You can’t expect them to come up with their own hypotheses. That’s just really too much to ask for, when they’re used to cookbook labs. It’s not really fair.” And I’m not going to go around blaming the kids for that. You know these kids have no creativity, I mean I think you can work towards that, but I don’t want to expect too much of that. 


While a good mentor may need to temper overly high expectations of novices, it is important to reinforce the ultimate goals of science instruction and the ability of students to learn. Luft and colleagues found that an induction program can help students maintain their commitment to scientific investigation if the program is designed to do so [6]. 

Although national and many state science standards call for scientific inquiry versus merely doing something, the latter has become the state of affairs in many locales. So much so, that we observed beginning science teachers at the high school level referring to classroom instruction as “science activities” or even “labs” that are far from being either. For example, a beginning science teacher in a school was having students cut out words and equations to construct a representation of photosynthesis. When talking with the class as well as us, the teacher referred to this as doing a science activity. 

Pedagogical needs (PCK)

To be written.

· multiple ways of representing content

· constructing content- and student- appropriate tasks

· understanding specific content within the disciplinary and curricular contexts

· identifying students’ prior knowledge

· understanding student errors and addressing student misconceptions

· assessing student understanding

Practical Needs

· acquiring classroom science resources

· using science supplies, equipment

· science safety

· using community science resources

 Acquiring resources needed for hands-on learning. Especially if you are a lone science teacher in a school or in a science department that is not strongly organized, how do you find out how to order science equipment and supplies that you need? (What companies sell them? Where are the catalogs or web sites? What school budget lines do you use for equipment versus consumable supplies?) When there is little or no budget available, how can one locate useful cheap materials that can be used in investigations? 

We found many instances where first-year teachers in particular were not being adequately familiarized with existing science supplies and equipment in the school, or afforded access to their science departments’ budget for purchasing any. While we cannot be sure of the explanation for every situation we witnessed, we can relate some of the explanations that were clear. Sometimes it was benign neglect by science faculty to let novices know the possibilities. 

More disturbingly, it seemed some experienced teachers were reluctant to disclose what resources existed or funds that were available. We saw this occur, for example, during an appointment at the end of the school year between a first year science teacher (we’ll call Beth) and her department head (Grace), who was also her mentor in the induction program. 

Beth first said that she’d like to order some science supplies for next year. Grace pleasantly said just to let her know what Beth would like, and she would see what’s possible, and order something for Beth. Beth then replied that she would prefer to see the catalogs and choose what to order herself. Grace remarked that she would try some time to find a catalog to give Beth. [Note, however, that orders for next year were due in a few days.] Beth tried a last time by asking how much money was available for her to order materials. Grace said that she wasn’t sure, and Beth should just make a wish list and Alice would let her know what is possible.

In our prior international research, we learned of an important way that some educational systems are organized to require science teachers to use hands-on science methods as well as providing the resources to so. 

In New Zealand, all secondary school of a significant size have a science department technician who prepares materials for science activities or laboratories, maintains equipment, orders supplies, and more. Informally, lab techs in some schools mentored beginning teachers in the practicalities of how to conduct science activities [7]

Learning both how to use facilities, equipments and supplies and how to teach others to use them. The laboratory apparatus and supplies of a college lab are seldom matched by school facilities. How does a beginning teacher (particularly at the middle grades) adapt their instruction toward using materials readily available at school/home/stores and without a laboratory infrastructure (e.g., no gas, water)? A second-year science teacher expressed the problem this way:

I feel confident about lecturing all day, but feeling confident about running labs is another thing. Because in college you have all this equipment in a set-up for you. You don’t have to set up a thing. Even if we had all that equipment here, we would not be using it with our freshmen. We just wouldn’t. It’s a completely different world. I was taught as an adult. Now I’m teaching 15-year-olds. 

Further, teachers need time to do dry runs of hands-on science themselves before letting their students grapple with it. How do they know how to get microscopes repaired? How do you prepare acids and bases in appropriate quantities for students’ use? Other people could undoubtedly greatly assist beginning teachers with this. If nobody does, the heavy demands upon a beginning teacher could understandably influence them to teach hands-on science less frequently. 

Safe handling of reagents, apparatus, and facilities. How should you safely store reagents (e.g., What containers for what substances? What substances should never be located near each other?)? What materials should not be used without a fume hood or well-ventilated room? Does school policy prohibit students from using scissors? What are policies and possibilities for having live specimens in class? How can an induction program make sure that beginner teachers have information that is relevant to such questions? 

Becoming familiar with learning through museums, businesses, and organizations.
Especially if you are new to a community, what resources (supplies, grants, professional development services – on site or delivered to school) might be available at or from local businesses, museums, or organizations? What are the procedures/costs for taking a field trip?

Implications

We have discussed beginning teacher needs that are an explicit science aspect of being a new science teacher. However, it would be artificial and inaccurate to consider some other aspects of being a beginning science teacher as subject-free. Many things that at first blush can seem dominantly generic (applicable to all beginning teachers) have subject-specific aspects embedded within them. We illustrate this by pointing out how a standard topic of teacher induction programs, classroom management, has particular aspects for science teachers.

While teachers in any subject need to know how to get their students to work collaboratively and productively in groups, there are facets of this particular to science. For example, a common suggestion in science methods is to assign particular scientific roles to the students in a group conducting a hands-on investigation: experimenters, recorders/observers, a manager (preparation/handling of needed supplies), etc. 

We came to believe that beginning science teachers have more needs, and, therefore, greater need for support, than teachers in most other subject areas. A school principal originally suggested that argument to us: 

It’s important to remember that the universal experience of new teachers of needing more time is compounded for new science teachers. They have to become familiar with new materials, equipment, facilities, etc., needed for the practicals [hands-on science activities or labs]. Teachers need to run experiments themselves beforehand if they aren’t familiar with them in order to see what happens [8].   

So, beginning science teachers have many needs specific to being a science teacher, and science versions of needs shared by all beginning teachers. Yet, induction programs at large often do not include much if any plan for helping such teachers address gaps in their science knowledge. Teachers do not deserve blame or criticism for having science content and other subject-specific needs. Such rhetoric should be directed at the educational systems and programs that put them in these illogical situations. And since it is unrealistic to hope that such system structures will change any time soon, we should seriously consider how teacher induction programs could include serious attention to subject-specific needs.

Induction Programs That Address Subject-Specific Needs

The prior sections argue that beginning teachers at the middle and high school grade levels have subject-specific needs. Most induction programs for the support and development of beginning teachers do not pay substantial attention to these subject-specific needs.

Induction programs mostly are ‘one size fits all’, i.e., they serve beginning teachers of all grades and subjects in similar ways. There certainly are many needs common to most beginning teachers, such as many aspects of classroom management. Correspondingly, most induction programs overall deliver similar content and activities for all their beginning teachers, regardless of whether they are elementary or secondary teachers, or teachers of one school subject versus another.

From a historical perspective, it makes sense that induction program designers and providers serve all beginning teachers in predominantly generic ways. Induction programs (versus informal mentoring) have been a stronger phenomenon for a longer time at the elementary grades than at the secondary levels. For example, even one of the most widely known induction programs, the Santa Cruz New Teacher Program (SCNTP) of the New Teacher Center, began at the elementary level and moved in earnest into the secondary level years later. Therefore, more leaders in the induction community at large come from an elementary than a secondary background. 

All induction programs pay some attention to the subject-specific needs of beginning secondary teachers by default if not design, because some of these needs undoubtedly will arise naturally from the beginning teachers during the course of the program. However, our study investigated induction programs that sought to address subject-specific needs in substantial ways. Discovering whether a given program does this was a challenging task in most instances.

Some sites, which we might label as subject-explicit programs, define themselves by subject matter content and consider the learning needs of beginning teachers through the lens of subject-specific needs. Generally, these programs were ones created expressly to serve beginning teachers only in the subjects of science, mathematics, or both. These were easy to recognize, but we found only six of them at the time of our search. In fact, an initial investigation indicated that most of these programs focused exclusively on subject-specific needs, and deemphasized or excluded formal attention to the more general needs of beginning teachers.

The overwhelming majority of induction programs serve all secondary teachers. The challenge is to identify whether they are subject-embedded programs, ones that include a conscious focus within them on addressing subject-specific needs. One has to dig below the surface of the descriptions of more comprehensive programs to find whether attention to subject-needs is embedded. If we examine where subject matter content is located in a teacher induction program, we argue that it might be found in a variety of places:

· relationships (e.g., mentors in the same content area)

· central tools of programs (e.g., curriculum materials a beginner may be using, lesson planning protocols)

· activities  (e.g., workshops on science topics)

· overarching conceptions of program (e.g., notions of science as inquiry)

· environment (e.g., district content standards and assessments)

Examples of Issues in Program Design

[This section is more preliminary than others.]

A few of the studied induction programs were subject-explicit, i.e., created to expressly/solely serve beginning science (and sometimes math) teachers. One of these resides at the Exploratorium and is described in details in the conference paper by Jodie Galosy. 

Balance/timing of subject-specific versus general needs. One subject-explicit program made the implementation of a commercial, kit-based curriculum a foremost goal for full time science mentors working with beginning science teachers. The urban school districts involved in this project were replacing a variety of prior science curricula in the middle grades with a curriculum that required hands-on science investigation several times a week. The project leaders made a heavy commitment to provide professional development to all existing and new teachers in how to teach the new curriculum. The support involved two components: just-in-time courses about each science unit as its implementation approached during the school year, and experienced science teachers serving as full-time mentors who work with 12-15 beginning science teachers. Mentors received extensive training in conducting the hands-on curriculum.

Mentors provided quite varied types of assistance during their weekly meetings with each beginning science teacher, ranging from acting as a defacto lab support, to how to enhancing students’ thinking during scientific inquiries. Mentors demonstrated how to set-up equipment when novices related that they could not figure it out, or could not get experiments to run as intended. They helped novices find out how to order live specimens when needed, or found additional ones around the district if novices at first failed to be sufficiently organized to order in time, or if delivered specimens arrived dead rather than alive. It is hard to imagine how the beginning teachers could have accomplished as much of the extensive hands-on science instruction as they did without the support of the mentors. As to the quality of science instruction, mentors carried out higher-level support and development of the novices through such strategies as helping novices enhance their science questioning, expectations for student thinking, and analysis of student work.

However, mentors and program leaders experienced very serious challenges in this mission. Mentors felt that most first year teachers were not ready to address such subject-specific issues in earnest because they were overwhelmed by general needs such as difficulties in managing student behavior and other aspects of the classroom environment. Mentors had been selected for their experience as science teachers. They received some training beforehand on addressing the general needs of beginning teachers, and had a weekly mentor meeting where they could exchange ideas on specific challenges they were experiencing with beginning teachers. However, the mentors and project leaders ultimately felt that the limited training was insufficient in the face of the general needs experienced by novices in these complex, urban schools. In the next school year, program leaders decided to re-deploy the science mentors to serve teachers in at least their second year, because they would have developed skills to address their general needs as novices in their first year. Program leaders in parallel were investigating how to develop a new source of induction and support for first year teachers. They felt that this change would at least enhance the efficiency and productivity of the science mentors in sharing their main expertise (teaching science).

Making use of summer school. This program made use of summer school as vehicle for providing development of novice mathematics teachers after their first year of teaching. Novice mathematics teachers collaborated with experience mathematics in teaching the summer courses. A schedule was developed where teachers could try a lesson one day, discuss its effectiveness with the team, and revise and teach a new version to a different summer school class the next day. While we did not end up studying the program and program leaders still were exploring how to configure this induction strategy to make it effective for novice teachers and students, the very notion seems worth mentioning for a number of reasons. Most districts across the country have summer school. It would be a synergy if such courses could be configured to be an occasion to also further develop beginning teachers. Also, because the students who take summer school courses generally have had difficulty learning, this induction strategy could give novices insights into how to more effectively teach the very kinds of students who presented the most serious challenges during the novice's first year experience. There is a practical barrier to having first year teachers do this. Summer school teaching is an additional employment opportunity for district employees, and those with seniority would typically have priority unless special arrangements were made in advance with the district administration and the teacher union.

Examples of embedding attention to subject-specific needs. In one urban district, all beginning teachers have for many years had to participate in 10-15 release days of district courses over their first three years. The general topics of the courses are relevant to teachers of every subject: classroom management, understanding Bloom’s taxonomy, promoting active student learning, etc. However, for every session, all secondary (middle and high school) teachers are grouped by subject area, e.g., new science teachers are taught by district science specialists. This has increased buy-in and engagement of participants.

‘Subject-matched’ requires more precision in science? Induction program leaders often point out that they match mentors and mentees by subject area. In a study of a program that excels in this strategy, it became clear that achieving a ‘match’ is not so simple. Most induction programs would count a pairing of a life science mentor with a beginning teacher of physical science as a match. While they share a lot of conceptual territory (e.g., the nature of science, scientific inquiry), much of the content of these disciplines is different. Pairing a high school science mentor with a middle school science mentor also is counted as a match. We saw instances where the participants could not fully appreciate the problem or advice being discussed across these different levels of school science.

But achieving more precise subject-matches is logistically challenging. For example, do there happen to be good mentors available in the school where a beginning teacher of a particular science discipline is placed? If the induction program uses full-release mentors, the feasibility of achieving subject-matched mentors is more constrained. What are the odds that there are enough beginning teachers of science (let alone a particular science) in a district or small geographical area that it would be possible to create a position for a full-time science mentor?

Implications

We argue that induction programs at large fail to address adequately the subject-specific aspects of these ‘general’ needs, let alone the more obviously subject-specific needs of secondary teachers. However, we do not argue that one must create induction programs that serve only mathematics and/or science teachers. In fact, these subject-explicit programs have found challenges in deciding how to balance attention to general versus subject-specific needs, as noted above. This question of balance and timing in the attention to general and subject-needs tends to be oversimplified and statements of advice on what to do about it tend to be overgeneralized in ways such as the following:

· Induction programs must only address general needs of first year teachers, or else they will not survive.

· Credential science teachers and career-switchers from industry do not have any content needs. 

· First year teachers cannot cope with an induction program focus on content.
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