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An evaluation of the Partnership Grants Program (PGP) presents many challenges, not the least of which is deciding upon what the most important questions are for the evaluation to address.  At the most macro level, one could ask whether the federal expenditures of funds in support of grant recipients resulted in higher quality teacher education, on average, in the funded sites.  But like many federal programs, the grants competition is conducted with only a sketch of broad parameters to guide applicants in their plans to deliver teacher education.  Appropriately, this leaves considerable discretion to the applicant to decide upon specific characteristics of the teacher education program they wish to provide.  Of course, all of the applicants have been providing teacher education for some time, so changes are, in most cases, on the margin.  One might ask what changes in approach appear to be attributable to the competition.

This situation is typical of many federal education programs.  In some sense, the program is a funding stream, rather than an educational program per se.  The same is true, for example, of Title I and Eisenhower.

Thus far, 25 partnership grants have been funded.  A review of those applications makes clear that there is substantial variation across them in the "dimensions of quality" that characterize their intended approach.  Thus, instead of the evaluation focusing on the question of whether the federal program is making a difference, the evaluation question might better focus on what works:  what are the dimensions of effective teacher education.  The goal, then, is to learn from the funded partnerships what strategies are more and less effective, with an eye toward informing the field and increasingly making future grants competitions more and more appropriately directed.

The ultimate objective of the PGP is to enable new teachers to improve the achievement of their students.  But any evaluation of PGP must confront the fact that there is a long and complicated chain of cause-and-effect relationships between a pre-service teacher education program, on the one hand, and effects on student achievement, on the other.

In Figure 1, below, we sketch a general model that recognizes a number of different pairs of independent and dependent variables to be investigated in empirically validating the chain of cause-and-effect links between pre-service education and potential teacher and student outcomes.  The model suggests that a useful evaluation might focus on a number of different types of questions.  For example:

1. Are some pre-service teacher education programs more attractive to certain types of teacher candidates than others?  For example, do pre-service teacher education programs with certain characteristics attract and enroll more minority candidates, or more candidates with higher aptitude, or candidates with more coursework in the subjects they will ultimately teach?

Figure 1.  Logic Model
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2. Do some types of teacher education programs produce more appropriate teacher knowledge, beliefs and skills?

3. Do some types of pre-service programs produce teachers who provide higher quality classroom instruction?  To what extent is classroom instruction influenced by teacher knowledge, beliefs, and skills?

4. Do some types of pre-service programs produce teachers who foster larger gains in student achievement?  To what extent is student achievement influenced by teacher knowledge, beliefs, and skills, and by classroom practices?

5. As a teacher goes through the program and into teaching, do some teacher education programs retain and graduate a higher percentage of their candidates?  Do some programs do a better job of weeding out weak candidates?  Do some programs graduate candidates who tend to stay in teaching?

6. Do some programs do a better job of placing their graduates in appropriate schools and classrooms?  Some programs may target placing their teachers in schools and classrooms of highest need, and they may be more or less effective at this goal.

7. Does a particular type of program attract and work well for a particular type of applicant, who, in turn, is especially effective in a particular type of teacher setting?

In the sections that follow, we lay out some issues to be considered in designing an evaluation to address the kinds of research questions listed above.  First, we consider an overarching question:  on what kinds of comparisons should the evaluation focus?  For example, should it compare institutions in PGP-supported partnerships with similar institutions not receiving PGP support?   Or, should it focus primarily on comparisons among the 25 supported partnerships?  Or, should it focus on comparisons among individual institutions of higher education that comprise the partnerships?

After discussing this overarching question, we then examine several other general issues that must be considered in developing an appropriate evaluation design.  Next, we turn to an examination of sample size and statistical power.  Then, we consider some specific design issues pertaining to each of the research questions above.  Finally, we offer a brief postscript on options that might be pursued if a comprehensive, integrated evaluation is not feasible.

The Focus of the Evaluation

An evaluation of the PGP could, at least in principle, take two quite different directions.  One approach would focus on comparing outcomes for teachers who received their pre-service preparation in institutions receiving PGP support with the outcomes for teachers who received their pre-service preparation in institutions that enroll similar candidates but do not receive PGP support.  This approach would have the advantage of addressing a key policy concern:  does PGP support matter?  A second approach would focus on variation among PGP institutions, in an effort to understand what program features make a difference for teacher outcomes.

We believe the two approaches should be combined.  First, it clearly is important to try to determine whether PGP support matters for teacher outcomes, and this can only be addressed by comparing participating and non-participating institutions.
  Second, there may be considerable variation among the programs offered by PGP institutions, so it is possible that some programs will have much more positive effects than others.  Simply comparing PGP and non-PGP institutions would ignore this potentially important variation.

Whether or not comparison institutions are included, one other key decision must be made about the focus of the evaluation.  How should the "experimental unit" be defined—that is, the level at which the main program activities take place?  There are at least three potential definitions:  the PGP partnership; the individual institutions of higher education that comprise the partnerships; and specific teacher education programs within the institutions.  The choice of experimental unit has conceptual implications, as well as implications for the resulting sample size.  If, for example, the experimental unit is a teacher education "partnership" funded through the PGP, then the sample size of such partnerships is currently limited to 25.  If the experimental unit is an institution of higher education (IHE) participating in a partnership, the available sample size is 91, since many of the partnerships involve more than one IHE.  Some IHEs participating in the PGP may operate multiple teacher education programs (for example, undergraduate and masters programs).  If each "program" is treated as a unit, the available sample size may well be larger than 91.  We are not sure which of these definitions is most appropriate.  We suspect that there is considerable variation in programmatic features among IHEs participating in the same partnership, and thus we tentatively suggest treating the IHE as the central "experimental unit."  Using specific teacher education programs within institutions probably would create problems of local dependence.

There is one additional potential experimental unit—the individual teacher.  Within most teacher education programs, we suspect that teachers have at least some flexibility in choosing different courses and experiences, and these variations in individual experiences may have important subsequent effects.  Thus, regardless of whether the partnership, IHE, or teacher education program is selected as the primary experimental unit, we recommend collecting data at the teacher level on individual experiences as part of the teacher education program.

General Issues

Apart from the key question of focus, several other general issues require attention.  One key issue concerns the conceptualization of dimensions of variation among programs.  A second issue concerns the time frame over which teacher candidates should be followed.  A third concerns the extent to which the evaluation should focus on specific subjects and/or grade levels.  And a final issue concerns the treatment of teacher candidate background characteristics.  In the following paragraphs, we consider each of these issues in turn.

Conceptualization of the dimensions of variation among pre-service programs.  If there were two or three distinct and well-defined "models" of pre-service teacher education that grant applicants selected among, and if there were a balanced representation (e.g., three models with roughly eight partnerships in each model), one might imagine a planned variation approach to the evaluation.  But we were unable to detect any limited number of well-replicated models in the set of 25 grant recipients.  The descriptions of pre-service teacher education programs in the PGP applications suggest differences among grant recipients on such possible dimensions of quality as (1) the amount and quality of coursework pertaining to academic subject-matter knowledge; (2) the extent to which the program puts an emphasis on candidates mastering principles of cognitive instructional science; (3) the timing of internship experiences during the teacher education program; (4) the length and quality of internship experiences, (5) the formation of "cohorts" of teacher education candidates who go through a program as a group, (6) the nature and use of professional development schools, and (7) the support provided by the program during the early years of teaching.  We are not experts in teacher education, but the potential dimensions of quality seem many, with a near infinite number of possible alternative approaches to pre-service teacher education possible.  Of course, some of these "dimensions of quality" may not be important; but at the present time, each has its advocates.  The research literature does not appear to be sufficient to eliminate any at this time.

The large number of potential dimensions on which programs might be compared suggests that it is probably necessary to take a "natural variation" approach to the study.  In this approach, the pre-service programs offered by participating institutions would be described on multiple dimensions, and the key analytic task would be to estimate relationships between program features and outcomes.  Of course, the larger the number of "dimensions of quality" included in the study, the larger the sample of programs required to provide stable estimates of path coefficients in a causal model.  And, if the "partnership" is selected as the experimental unit for study, the maximum available sample size is only 25.  Despite the relatively small sample of PGP partnerships, we believe the natural variation approach is more feasible than a planned variation strategy.

Selection of the time frame for the study.   Clearly, any evaluation designed to answer the "what works question" must follow teacher candidates longitudinally over time, taking account of their entry characteristics and following their progress and development through their teacher education program and on into at least their first years of teaching.  We recommend that data be collected from teacher preparation candidates at four points in time:

· At entry into teacher preparation;

· At the completion of the program;

· At the end of the first year of teaching (for candidates who enter teaching directly); and

· At the end of the third year of teaching.

Defining the "base year" or "year of entry" into teacher education may be challenging.  The point of entry will vary across programs, depending in part on whether the program is a 4-year undergraduate program, a 5-year program, or a self-contained masters in teaching program.  Given these differences, it may be difficult to establish a common definition of year of entry.  For 4-year undergraduate and 5-year programs, we recommend treating the start of the junior year as the "base year."  In many cases, the junior year is probably the first year in which substantial formal coursework specifically in teacher education begins.  Thus, for 4-year undergraduate and 5-year programs, we recommend that all students who have identified an intention to obtain a teaching credential by the start of the junior year should be considered as members of the base year population from which the sample to be studied is drawn.
  For self-contained masters in teaching programs, we recommend treating the start of the first semester or quarter or semester in which the student is enrolled as the "base year." 

We have arbitrarily selected the end of the third year of teaching as the minimum length of time to follow teachers.  Generally, we believe that teacher candidates should be followed into their early years as a classroom teacher, to a point where the highest initial levels of attrition are past and any initial adjustment problems to the teaching profession have been negotiated.  This is not to say that teachers won't or shouldn't continue to develop past the early years; but the longer the longitudinal design, the more difficult its implementation will be, and the further from the PGP the focus will have gone.  We leave teacher growth and development beyond the early years to someone else.

Our recommendation that teachers be followed from "entry" into teacher preparation through the end of the third year of teaching requires that data be collected over a substantial longitudinal period.  The required time frame is shortest for candidates who enter 1-year masters programs.  Such students would need to be followed four years in all—one year as part of their preparation, and three years in teaching.  Students in 4-year undergraduate programs would need to be followed for five years—two years as part of their preparation, and three years in teaching.  Students in 5-year programs would need to be followed for six years—three years as part of their preparation, and three years in teaching.  (In a postscript, we briefly consider some options if it is necessary to shorten the evaluation time frame.)

Choice of grade levels and subjects for study.  Probably, given limited resources, the evaluation would need to select specific grade levels and subjects to study.  Presumably, a pre-service teacher education program would have a different curriculum for elementary, middle, and high school teachers, and, at least in some aspects of the program, different training focused on the subjects the teachers are preparing to teach.  Of course, at the elementary school level, teachers teach all subjects.  Still, when describing teacher classroom practices and assessing gains in student achievement, feasibility would dictate a focus on one or two subjects only (probably two subjects, so that one could look at contrasts and effects between subjects).

Treatment of teacher candidate background characteristics.  It is a little difficult to know what baseline measures should be controlled in a study of natural variation.  As we have pointed out, some programs may attract stronger candidates or candidates that are especially desirable in some other way.  If it is possible to establish a causal link between particular program features and attractiveness to strong candidates, that would be an important finding.  On the other hand, presumably it is important to know what the value added is to a candidate's knowledge, beliefs, and skills, once they begin their studies in the program.  Perhaps analyses should control for baseline measures on teachers' knowledge, beliefs, and skills, for one set of analyses, but not control for them in another set of analyses.

If retention/attrition is to be a dependent variable, and we recommend that it is, there are some complications for which we are not sure of the answers.  Presumably, it is good for a program to retain, graduate, and place a high percentage of its candidates.  On the other hand, some programs may weed out weaker candidates, which would contribute to attrition, but do a better job of producing quality graduates.  The interplay between retention and quality is something that the evaluation would ideally illuminate.

Sample Size and Statistical Power

One critical consideration in designing an evaluation of the PGP is choosing a sample size small enough to be feasible and yet large enough to provide enough statistical power to detect effects of the magnitude that might be anticipated.  One complication in discussing the sample size is that the evaluation clearly requires a multi-level design, with three distinct levels:  teacher preparation programs (IHEs); teacher candidates participating in these programs; and the students of teacher candidates who subsequently enter classroom teaching.
  (Collection of data at the student level is required to address the potential impact of pre-service education on student achievement.)

Given the multi-level design, the number of teacher candidates sampled will depend on the number of IHEs selected for study, as well as the number of teachers selected per IHE.  Similarly, the number of students for whom student achievement data are required will depend on the number of teachers selected and the number of students sampled per teacher.

To examine the implications of alternative potential sample sizes, we focus on two basic types of analyses, one focusing on the effects of pre-service preparation on a teacher-level outcome; and the other focusing on the effects of pre-service preparation on student achievement (a student-level outcome).

Effects of pre-service on teacher-level outcomes.  To explore the consequences of choosing various sample sizes, we consider an analysis of the effects of an aspect of pre-service preparation (for example, the length of time a program requires candidates to spend in a supervised internship) and a teacher outcome (for example, an aspect of teachers' pedagogical content knowledge).  Clearly, for such an analysis, important measurement issues must be addressed at both the IHE and teacher level, but, for purposes of thinking about the sample size, we have simply assumed that appropriate and reasonably valid and reliable measures are available.

To calculate the power as a function of sample size, several assumptions are required.  First, we must make an assumption about the degree to which teachers who attend different teacher preparation programs are likely to differ in their knowledge as measured.
  If teachers who attend different programs don't vary, then clearly there is no chance of detecting an effect of a specific aspect of pre-service training.  We know of no data on this clearly important issue.  Indeed, one key contribution of the evaluation would be to provide such data.  In the absence of this information, we have calculated the statistical power for a range of assumptions that we are reasonably sure captures the true value.  At one extreme, we assumed only 5 percent of the variation in teacher knowledge is between teachers who attended different IHEs; at the opposite extreme, we assumed that 25 percent of the variation in teacher knowledge is between teachers who attended different IHEs.

The second assumption that must be made concerns the extent to which whatever variation there is among IHEs in teacher knowledge is a consequence of the particular attribute of pre-service preparation being measured—for example, required length of the supervised internship.  Again, we are aware of no data on this issue.  So, we assumed a range of possible effects.  At one extreme, we assumed a standardized path coefficient of 0.1 for the effect of length of internship on teacher content knowledge.  (This implies that a one standard deviation change in the length of the internship results in a 0.1 between-IHE standard deviation change in pedagogical content knowledge; or that the R-squared for an IHE-level regression of content knowledge on length of internship is 1%.)  An effect lower than this does not seem important enough to consider.  At the opposite extreme, we assumed a standardized path coefficient of 0.5.  (This implies that a one standard deviation change in length of internship results in a 0.5 standard deviation change in content knowledge; or that the R-squared for an IHE-level regression is 25%.)

Figure 2, below, shows the resulting power to estimate the standardized regression coefficient for length of required internship, assuming a significance level of 0.05, for a sample of 50 IHEs and 20 teachers per IHE, given various combinations of these assumptions.  The results indicate that if 15 percent of the variation in teacher pedagogical content knowledge is between IHEs and the true standardized regression coefficient for the effect of length of internship on content knowledge is 0.3, the power to detect the effect at the .05 level is 0.48.  This means that we would have a 48% chance of obtaining a significant effect, if the true effect is as assumed.  As would be anticipated, the power rises steeply with the size of the assumed effect of the length of the internship:  it is of course easier to detect larger effects.  The power also rises with the assumed percent variation between IHEs.
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Figure 2.  Estimated power for a sample size of 50 IHEs and 20 teachers per IHE

Figure 3, below, provides parallel results for a sample of 25 IHEs and 40 teacher candidates per IHE.  Although the overall sample of teachers is identical to the sample in the first illustration, (n=1000), the power is substantially lower.  This is a general feature of multi-level models of this kind.  Overall, if the purpose is to estimate an overall relationship between an IHE characteristic and a teacher outcome, it is more helpful to increase the number of IHEs than to increase the number of teachers per IHE.  (As we discuss below in our consideration of research question 7, this general conclusion must be modified if there is an interest in examining interactions—i.e., situations in which an IHE characteristic may have more effect for some types of teacher candidates than others.)
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Figure 3.  Estimated power for a sample size of 25 IHEs and 40 teachers per IHE

Given these results, we believe that an n of 50 IHEs and 20 teachers per IHE is probably the smallest sample size that would produce acceptable power.  Clearly, a larger number of IHEs and/or teachers per IHE would be desirable.  Figure 4 provides information on the statistical power for a sample of 50 IHEs and 40 teachers per IHE.
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Figure 4.  Estimated power for a sample size of 50 IHEs and 40 teachers per IHE
There are several practical constraints that must be faced in deciding on the sample size.  One is that the number of teachers sampled per IHE can, of course, be no greater than the number that enter the IHE program in a particular year.  Based on an informal examination of data on the number of graduates from education programs for a number of PGP institutions, we believe many (and perhaps nearly all) PGP institutions have at least 20 entering elementary teacher education candidates per year.  Many, however, may not have at least 20 secondary candidates—especially candidates within particular subject areas (e.g., mathematics).  This leads us to believe that it may be wise to focus the evaluation on elementary teachers.

In addition, it will be necessary to take attrition into account.  The attrition between entry into teacher education and completion is likely to be small; but a substantial percentage of candidates may not enter teaching directly after completion; and another large percentage may leave teaching before the end of the third year.  Thus, to achieve a final sample size of 20 teachers per IHE at the end of the third year of teaching, it may be necessary to begin with 40 teacher candidates at entry.  For some IHE programs, this may exceed the number of candidates admitted in a year.

Effects of pre-service education on student achievement gains.  The analysis of the effects of pre-service preparation on student achievement gains requires the collection of data at all three levels the IHE program, teacher, and student.  Such an analysis is complicated by a number of factors which we consider in more detail in our discussion of research question 4, below.  Here, we restrict our attention to the required sample size.  For this discussion, we once again focus on estimating the effects of a specific feature of pre-service programs on student achievement—the length of the required internship.  Also, for purposes of the discussion, we assume that all students included in the sample are tested twice either in the fall and spring of the year studied, or in the spring of the prior year and the spring of the year studied.  We focus the discussion on gain scores as the outcome, although the analysis might be carried out in other ways.

To calculate the power as a function of the number of IHEs, teachers, and students included in the sample, it is necessary to make a series of assumptions parallel to those in our discussion of effects on teacher knowledge.  First, it is necessary to make an assumption about the percentage of the variation in achievement gains that is between teachers who attend different IHEs, between teachers who attend the same IHEs, and between the students in teachers' classes.  There is some evidence on the degree to which achievement gains very among teachers.  The available evidence suggests that roughly 25% of the variation in annual achievement gains may be between teachers, with the results depending in part on the grade level, subject tested, and nature of the test.  We know of no evidence on the percent of variation in achievement gains among teachers who completed their pre-service education in different IHEs.  It is possible that most of the variation in achievement gains among teachers is a consequence of their pre-service preparation; or that little or none of the variation is due to pre-service.  Thus, we have made a range of assumptions—at one extreme assuming that only 5% of the variation is due to IHEs, and at the opposite extreme, assuming that the entire 25% is due to IHEs.

As in our discussion of the effects of pre-service on teacher knowledge, we also need to make an assumption about the strength of the relationship between the length of the required internship and gains in achievement.  We have used the same range of assumptions used in our analysis of the effects on teacher knowledge.

Finally, we need to make an assumption about the number of students tested per teacher.  We assume the average class size for the classes taught by the sampled teachers is 25, and we assume all students are tested.  While it would be more efficient statistically speaking to include more teachers and test fewer students per teacher, practically, it would seem necessary to test whole classes.

Figure 5, below, illustrates the power for an analysis based on 50 IHEs, 4 teachers per IHE, and 25 students per teacher.  (We assume that the achievement analysis would be carried out for a subsample of the full set of teachers included in the evaluation.)

Figure 5.  Estimated power for a sample size of 50 IHEs, 
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4 teachers per IHE, and 25 students per teacher

The results indicate that a sample of this size would provide adequate power to detect effects if the percent of variance in achievement gains between IHEs is reasonably substantial, or if the effect of the specific program feature under study (in this case, length of internship) is relatively large.  For example, the power is 0.50 if only 5% of the variation is between IHEs, but the assumed effect of the length of the internship is 0.4.  The power is also 0.50 if 15 percent of the variation is between IHEs, and the assumed effect of the length of the internship is 0.3.

Based on this analysis, we conclude that an analysis of achievement effects is possible, but the sample required is large.  (The total number of students for the sample analyzed in Figure 5 is 5000.)  One strategy might be to treat the achievement study as "conditional" on results from earlier stages of the evaluation.  If, for example, large IHE effects are found on teacher knowledge and skills at the completion of the pre-service program, that might suggest that achievement effects would be detected with a study of the size shown.  On the other hand, if only modest effects are found on teacher knowledge and skills at program completion, it may not be worth investing in the collection of achievement data on the scale that would be required.

Issues Concerning Specific Research Questions

In the sections below, we briefly consider some more detailed issues of research design that pertain to each of the specific research questions we posed above.

Research Question 1.  Are some pre-service teacher education programs more attractive to certain types of teacher candidates than others?

Addressing this question would require formulating a model predicting the likelihood that a candidate has a particular characteristic (e.g., high SAT scores, ethnicity, or pre-entry preparation in a subject area, such as mathematics), based on features of a pre-service program.  One set of features that might be included in such a model are institution-wide characteristics of the student population (e.g., average SAT scores of the undergraduate student body).  Some pre-service programs may be more able than others to attract students at the high end of the SAT distribution, given the overall institution average.
  

Our analyses of power above suggest that an n of at least 50 IHEs would be required for analyses of this type.

Research Question 2.  Do some types of teacher education programs produce more appropriate teacher knowledge, beliefs and skills?

To address this question, it would be ideal to gather data on teachers' knowledge, beliefs, and skills at all four proposed data collection points:

· At entry into teacher preparation;

· At the completion of the program;

· At the end of the first year of teaching (for candidates who enter teaching directly); and

· At the end of the third year of teaching.

The analysis here would proceed as in the discussion of power, above.  Presumably, in the analysis of knowledge, beliefs, and skills measured at program completion, parallel measures at program entry would be used as controls, to permit an assessment of "value added."   The analysis at the end of the first year and the third year of teaching would also require controls for local context.  All states and many districts, for example, have established content standards, and these might be expected to influence teacher knowledge and beliefs.  The effects of these state and district standards on teacher knowledge and beliefs, if any, would introduce additional "noise" in the analysis, making the detection of persistent program effects more difficult to detect, unless appropriate controls are introduced.  Other local factors are also likely to be important, including such things as support from department chairs and principals, available resources, and the availability of planning time.  (This suggests that items on factors such as these should be included on end of first year and end of their year teacher questionnaires.)

Research Question 3.  Do some types of pre-service programs produce teachers who provide higher-quality classroom instruction?  To what extent is instruction influenced by teacher knowledge, beliefs, and skills?

Classroom instruction (pedagogy and content covered) should be measured twice - in the first year of teaching, and in the third year.  For several reasons, we recommend that analyses of classroom instruction be restricted to a very few subject areas—probably language arts and mathematics.  For one thing, developing the appropriate instrumentation for multiple subjects would be very costly.  In addition, the number of teacher candidates is probably largest in these two subject areas.

Several aspects of teaching complicate the analysis.  First, elementary teachers' instructional practices (especially content covered) presumably will depend on the specific grade level taught; and secondary school teachers' teaching practices will depend on their specific course assignments (e.g., algebra or geometry).  One strategy for dealing with the variation due to grade level and subject would be to introduce appropriate control variables in the model.  Another would be to restrict the study of classroom practice to a subsample of teachers who teach in a selected set of grades (for example, language arts and mathematics in grades 4-8).  The latter strategy is likely to produce stronger results, although at the high school level it would present problems of sample size.

In addition, teachers' instructional practices are likely to be influenced by classroom composition (i.e., students' average prior achievement or demographic characteristics).  If teachers from different pre-service programs end up teaching in different types of classrooms, it will be necessary to collect sufficient data to make it possible to disentangle the effects of pre-service training from the effects of classroom composition.

Finally, as in the analysis of teacher knowledge and beliefs, classroom instructional practices are likely to be influenced by state, district, and school standards, instructional frameworks, assessments, and curriculum materials.  To the extent teachers in different teacher education programs end up in communities with different types of policies, it will be necessary to incorporate controls for these policies in the analysis.

Research Question 4.  Do some types of pre-service programs produce teachers that foster larger gains in student achievement?   To what extent is student achievement influenced by teacher knowledge, beliefs, and skills, and by classroom practices?

To assess the effects of pre-service education on student achievement, it is critical to collect longitudinally linked student achievement data, so that analyses can examine effects on student gains or the "value added" by teachers.  Such data might be obtained in two ways:

· Tests could be administered as part of the evaluation.  For example, if 4th grade mathematics is a focus of the study, tests might be administered in the classes of sampled teachers in the fall and spring of the year under study.  This option would have the advantage of providing a common achievement metric across all teachers, and it also would allow the evaluation to define and measure aspects of student achievement considered to reflect challenging content.  But, it would add substantial cost to the study and impose a significant burden on the classrooms involved.  In addition, such a test might not fully reflect local curriculum emphases.

· Achievement data might be obtained from existing statewide or districtwide testing programs that routinely assess students in consecutive grades and maintain longitudinally linked data that can be tied to individual teachers.  This option would have the advantage that it would not require administering costly new tests.  But such data may well not be available in the range of states and districts in which graduates of the PGP program teach.  Furthermore, if the evaluation employed data from states or districts that use different tests, methods would need to be found to combine the results (for example, meta-analysis methods).

One strategy that in some ways combines the advantages of both approaches discussed above would be for the analysis of achievement effects to be decoupled from the rest of the evaluation.  Several states (including Tennessee, North Carolina, and a few others) currently collect longitudinal student achievement data, at least in the elementary grades, linked to teachers.  It might be worthwhile to do a focused study in these states, examining the relationship between pre-service preparation and achievement gains, for teachers graduating from all IHEs that prepare teachers in the state.  This approach would permit a potentially large-sample study of the effects of pre-service education, among teachers whose students will all take a common test.

Research Question 5.  As a teacher goes through the program and into teaching, do some teacher education programs retain and graduate a higher percentage of their candidates?    Do some programs do a better job of weeding out weak candidates?  Do some programs graduate candidates who tend to stay in teaching?

One key measure of the effectiveness of pre-service preparation is the extent to which it graduates teachers who remain in teaching.  At least four retention outcomes should be examined:

· Completing a teacher education program;

· Obtaining a (provisional) license to teach;

· Completing the first year of teaching; and

· Completing the third year of teaching.

If it is necessary as part of the evaluation to obtain precise estimates of retention by program or institution, the sample size required is substantial.  (For example, if the true population percent of teacher candidates who complete at least three years of teaching is 50 percent, a sample of size 100 would be required to produce a 95% confidence interval of +/- 10%.  A sample of size 400 would be required to produce a confidence interval of +/- 5%.) 

If, on the other hand, it is important to examine the relationship between program features and retention, but it is not necessary to obtain precise estimates of retention by institution, a much smaller sample of teachers per institution would be adequate.  The analyses of power we have completed suggest that useful estimates can be obtained by sampling 40 entering teachers in each of 50 institutions.

In addition to an analysis of retention rates, models should be estimated examining teacher candidate characteristics that predict retention; and it would be important to look for potential differences across IHEs in these factors.  For example, it is possible that in some IHEs, candidates with higher SAT scores are more likely to continue in teaching, while, in other IHEs, candidates with lower scores continue.  (See the discussion of interactions, below, for a consideration of the required sample size for such analyses.)

Apart from the substantive importance of retention as a key program outcome, retention is likely to play an important part in the evaluation for several other reasons.  First, unless potential differences across programs in retention are taken into account, selection bias problems may arise in drawing conclusions about program outcomes.  Second, the retention rates that programs achieve will determine the ultimate sample size for analyses that are based on teacher candidates who complete their first and third years of teaching.  If the attrition rates are high, the size of the sample of candidates entering teaching must be adjusted accordingly.

Research Question 6.  Do some programs do a better job of placing their graduates in appropriate schools and classrooms?  Some programs may target placing their teachers in schools and classrooms of highest need, and they may be more or less effective at this goal.

It would be useful to examine the effects of pre-service programs on the types of schools and classrooms in which their teachers teach.  An analysis of this type would require the estimation of models predicting features of the schools and classrooms in which teachers teach  (for example, the SES level of the schools or classrooms), based on characteristics of the IHEs the teachers attended.  The suggested sample size of IHEs and teachers is probably adequate for this type of analysis.

Research Question 7.  Does a particular type of program attract and work well for a particular type of applicant, who, in turn, is especially effective in a particular type of teacher setting?

This research question concerns potential interactions.  For example, it is possible that some types of programs work well for students who are well-prepared in their teaching subjects; while other types of programs work well for students who have less adequate subject-matter preparation.  Or, some programs may work well for students who end up teaching in suburban schools, while others may work well for teachers who teach in urban schools.

Detecting cross-level interactions of this type requires a larger sample size than is required for the "main effects" on which we have primarily focused so far.  We have conducted some preliminary experiments to assess the required sample size, and these experiments suggest that it would be helpful to expand the number of IHEs and /or the number of teachers per IHE, if interaction effects form an important focus of the study.  (It would be worth conducting more complete power analyses of specific interactions that might be investigated.)  In our discussion above, we have recommended sampling 50 IHEs and 40 students per IHE at entry; for many programs, it may be difficult to sample more.  Thus, practically speaking, if the sample size is to be increased, it may be necessary to expand the number of IHEs.

Postscript

In our discussion, we have focused primarily on an integrated design that would allow a comprehensive analysis of the causal links between pre-service education and potential outcomes.  The complexity of the causal links, however, suggests that it may be wise to view the evaluation as an opportunity to conduct a collection of smaller studies rather than a single, comprehensive design.  In particular, if multiple studies were undertaken, each might focus on particular pairs or constellations of independent and dependent variables in the chain of cause and effect from participation in a pre-service program to teaching in school.

Breaking the evaluation into smaller substudies might be one way to deal with a key problem that may be faced in implementing a comprehensive design:  the need to follow teacher candidates from entry into a pre-service program through completion of the third year of teaching.  As discussed earlier, a comprehensive longitudinal study would require a minimum of four years for data collection—the time required for students who participate in a one-year masters program to progress from the initial wave of data collection to the final wave.  It would require six years for students in a 5-year program to progress from the first wave of data collection in their junior year through the final wave.  If an evaluation of this length is not feasible, it might be worth considering splitting the evaluation into two parts, one focusing on the links in the causal chain from entry into pre-service through completion, and the second focusing on the links between completion of pre-service and the end of the third year of teaching.  Separate samples might be drawn for each of these two studies, and the studies might in principle be carried on simultaneously.

While splitting the evaluation into parts, rather than conducting a full longitudinal study, may be necessary, it is not a perfect solution.  Without controls for teacher knowledge, beliefs, and skills at program entry, for example, it is not possible to be sure whether any differences in teaching practices observed among teacher graduates are due to program participation, or to pre-existing differences.  In the end, if the evaluation does not follow teachers longitudinally, from entry into pre-service teacher education through the end of the third year of teaching, with measures of student achievement gains, at least some will say that the ultimate purpose of the program has not been investigated.

Finally, given the complexity of mounting a serious evaluation, one has to ask:  is the PGP program of sufficient intensity to merit the evaluation effort?  For example, is there evidence available that the grantees are really doing anything substantially different from typical institutions?  Or, if they aren't, are at least some of the programs engaging in the best of what we know about how to conduct teacher education?  
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�  It might be possible to infer program effects by comparing the outcomes of program graduates who received their pre-service preparation prior to the implementation of the PGP program with more recent graduates.  It is probably too late, however, to collect the needed data for pre-PGP graduates.


�   In principle, candidates who enter 4-year undergraduate or 5-year teacher preparation programs after the start of their junior year should be added to the population definition.  It is unclear, however, how appropriate baseline and other pre-graduation data would be collected for such students.


�   Throughout, we use the term "teacher candidate" to refer to a participant in a teacher education program, and "student" to refer to a K-12 student enrolled in a class subsequently taught by a graduate of a teacher preparation program.


�   In a full analysis, it would be sensible to include teachers' pedagogical content knowledge at entry as a control in the model.  We have ignored that complication in our discussion of power, to simplify the calculations.  The addition of a control would probably increase the statistical power.


�   The two parameters included in the power analysis—the standardized IHE-level regression coefficient for the length of the internship and the percent variation among IHEs—jointly determine the magnitude of the effect of the length of the internship on the practice of individual teachers.  Thus, the power rises as one moves from results at the upper left of the figure to results at the lower right.


�   Of course, basing a decision on what kinds of teachers to study on the available sample size may be a case of "the tail wagging the dog."


�   One interesting issue concerns the appropriate set of controls to include in such an analysis.  In some cases, for example, institutions may owe their capacity to attract particular types of students to their particular geographic location, or to their niche in the local ecology of institutions of higher education.
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		Power estimates for effects of preservice on teaching practice

		N prog		25

		N tch per prog		40

		tau-squared (effect size-sq divided by expected error var)

						Effect size (standardized regression coefficient)

		% variance bet IHE		derived var w/in IHE		0.10		0.20		0.30		0.40		0.50

		0.05		19.00		0.17		0.70		1.62		3.04		5.10

		0.10		9.00		0.21		0.84		1.98		3.76		6.41

		0.15		5.67		0.22		0.91		2.14		4.07		7.01

		0.20		4.00		0.23		0.94		2.23		4.26		7.35

		0.25		3.00		0.23		0.97		2.28		4.37		7.58

		tau (effect size divided by expected std error)

						Effect size (standardized regression coefficient)

		% variance bet IHE				0.10		0.20		0.30		0.40		0.50

		0.05				0.41		0.83		1.27		1.74		2.26

		0.10				0.45		0.92		1.41		1.94		2.53

		0.15				0.47		0.95		1.46		2.02		2.65

		0.20				0.48		0.97		1.49		2.06		2.71

		0.25				0.48		0.98		1.51		2.09		2.75

						Standardized regression coefficient for internship

		% variance bet IHE				0.10		0.20		0.30		0.40		0.50

		5%				0.06		0.12		0.23		0.40		0.60

		10%				0.06		0.14		0.28		0.48		0.70

		15%				0.06		0.15		0.30		0.51		0.74

		20%				0.06		0.15		0.31		0.53		0.76

		25%				0.06		0.15		0.31		0.54		0.77

		*  assumes true variance between districts is 1, so regression coefficient can be expressed in standard form





Sim1

		

		Simulation of 2-level hlm results, with following parameters:

		IHEs		25

		tch/IHE		25

		effect		0.4

		%var b I		0.2

		replicate		b		seb

		1		0.56		0.24

		2		0.71		0.2

		3		0.79		0.24

		4		0.57		0.24

		5		0.11		0.17

		6		0.29		0.28

		7		0.34		0.25

		8		0.32		0.18

		9		0.2		0.21

		10		0.44		0.18

				0.433		0.219





PV

		2-level model

		% var						b/w SD		SD

		between IHEs		0.200				0.500		0.447

		within IHEs		0.800						0.894

		n

		IHEs		4

		tch per IHE		10

		variance of mean		IHE		tch		sum

				0.050		0.020		0.070

		se of mean						0.265

		se of difference						0.374

		3-level model

		% var						b/w SD		SD

		between IHEs		0.050				0.258		0.224

		between tchrs		0.200				0.516		0.447

		within tchrs		0.750						0.866

		n

		IHEs		4

		tch per IHE		10

		students per tch		25

		variance of mean		IHE		tch		std		sum

				0.013		0.019		0.001		0.032

		se of mean								0.179

		se of difference								0.253





Der-3lev

		Power estimates for effects of preservice on achievement

		N prog				25

		N tch per prog				4

		N std per tch				25

		assume 25% of achievement between teachers; so % var between teachers within IHE's is 0.25 minus % variance bet IHEs shown below

		tau-squared (effect size-sq divided by expected error var)

										Effect size (standardized regression coefficient)

		% variance bet IHE		% variance bet tch		derived var w/in IHE		derived var w/in tch		0.10		0.20		0.30		0.40		0.50

		0.05		0.20		4.00		15.00		0.12		0.47		1.09		2.01		3.29

		0.10		0.15		1.50		7.50		0.17		0.71		1.65		3.10		5.21

		0.15		0.10		0.67		5.00		0.21		0.85		2.00		3.79		6.47

		0.20		0.05		0.25		3.75		0.23		0.94		2.23		4.26		7.35

		0.25		0.00		0.00		3.00		0.25		1.01		2.39		4.60		8.01

		tau (effect size divided by expected std error)

										Effect size (standardized regression coefficient)

		% variance bet IHE								0.10		0.20		0.30		0.40		0.50

		0.05								0.34		0.69		1.05		1.42		1.81

		0.10								0.42		0.84		1.29		1.76		2.28

		0.15								0.46		0.92		1.41		1.95		2.54

		0.20								0.48		0.97		1.49		2.06		2.71

		0.25								0.50		1.01		1.55		2.14		2.83

		power (assuming alpha=.05)								Effect size (standardized regression coefficient)

		% variance bet IHE								0.10		0.20		0.30		0.40		0.50

		0.05								0.05		0.09		0.17		0.28		0.43

		0.10								0.06		0.12		0.24		0.41		0.61

		0.15								0.06		0.14		0.28		0.48		0.71

		0.20								0.06		0.15		0.31		0.53		0.76

		0.25								0.07		0.16		0.33		0.56		0.80

		*  assumes true variance between districts is 1, so regression coefficient can be expressed in standard form
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		Power estimates for effects of preservice on teaching practice

		N prog		50

		N tch per prog		40

		tau-squared (effect size-sq divided by expected error var)

						Effect size (standardized regression coefficient)

		% variance bet IHE		derived var w/in IHE		0.10		0.20		0.30		0.40		0.50

		0.05		19.00		0.34		1.39		3.25		6.08		10.20

		0.10		9.00		0.41		1.69		3.96		7.51		12.82

		0.15		5.67		0.44		1.82		4.28		8.15		14.02

		0.20		4.00		0.46		1.89		4.46		8.51		14.71

		0.25		3.00		0.47		1.93		4.57		8.74		15.15

		tau (effect size divided by expected std error)

						Effect size (standardized regression coefficient)

		% variance bet IHE				0.10		0.20		0.30		0.40		0.50

		0.05				0.58		1.18		1.80		2.47		3.19

		0.10				0.64		1.30		1.99		2.74		3.58

		0.15				0.66		1.35		2.07		2.85		3.74

		0.20				0.68		1.37		2.11		2.92		3.83

		0.25				0.69		1.39		2.14		2.96		3.89

						Standardized regression coefficient for internship

		% variance bet IHE				0.10		0.20		0.30		0.40		0.50

		5%				0.08		0.21		0.42		0.68		0.88

		10%				0.09		0.24		0.50		0.77		0.94

		15%				0.09		0.26		0.53		0.80		0.96

		20%				0.09		0.27		0.54		0.82		0.97

		25%				0.09		0.27		0.55		0.83		0.97

		*  assumes true variance between districts is 1, so regression coefficient can be expressed in standard form





Sim1

		

		Simulation of 2-level hlm results, with following parameters:

		IHEs		25

		tch/IHE		25

		effect		0.4

		%var b I		0.2

		replicate		b		seb

		1		0.56		0.24

		2		0.71		0.2

		3		0.79		0.24

		4		0.57		0.24

		5		0.11		0.17

		6		0.29		0.28

		7		0.34		0.25

		8		0.32		0.18

		9		0.2		0.21

		10		0.44		0.18

				0.433		0.219





PV

		2-level model

		% var						b/w SD		SD

		between IHEs		0.200				0.500		0.447

		within IHEs		0.800						0.894

		n

		IHEs		4

		tch per IHE		10

		variance of mean		IHE		tch		sum

				0.050		0.020		0.070

		se of mean						0.265

		se of difference						0.374

		3-level model

		% var						b/w SD		SD

		between IHEs		0.050				0.258		0.224

		between tchrs		0.200				0.516		0.447

		within tchrs		0.750						0.866

		n

		IHEs		4

		tch per IHE		10

		students per tch		25

		variance of mean		IHE		tch		std		sum

				0.013		0.019		0.001		0.032

		se of mean								0.179

		se of difference								0.253





Der-3lev

		Power estimates for effects of preservice on achievement

		N prog				25

		N tch per prog				4

		N std per tch				25

		assume 25% of achievement between teachers; so % var between teachers within IHE's is 0.25 minus % variance bet IHEs shown below

		tau-squared (effect size-sq divided by expected error var)

										Effect size (standardized regression coefficient)

		% variance bet IHE		% variance bet tch		derived var w/in IHE		derived var w/in tch		0.10		0.20		0.30		0.40		0.50

		0.05		0.20		4.00		15.00		0.12		0.47		1.09		2.01		3.29

		0.10		0.15		1.50		7.50		0.17		0.71		1.65		3.10		5.21

		0.15		0.10		0.67		5.00		0.21		0.85		2.00		3.79		6.47

		0.20		0.05		0.25		3.75		0.23		0.94		2.23		4.26		7.35

		0.25		0.00		0.00		3.00		0.25		1.01		2.39		4.60		8.01

		tau (effect size divided by expected std error)

										Effect size (standardized regression coefficient)

		% variance bet IHE								0.10		0.20		0.30		0.40		0.50

		0.05								0.34		0.69		1.05		1.42		1.81

		0.10								0.42		0.84		1.29		1.76		2.28

		0.15								0.46		0.92		1.41		1.95		2.54

		0.20								0.48		0.97		1.49		2.06		2.71

		0.25								0.50		1.01		1.55		2.14		2.83

		power (assuming alpha=.05)								Effect size (standardized regression coefficient)

		% variance bet IHE								0.10		0.20		0.30		0.40		0.50

		0.05								0.05		0.09		0.17		0.28		0.43

		0.10								0.06		0.12		0.24		0.41		0.61

		0.15								0.06		0.14		0.28		0.48		0.71

		0.20								0.06		0.15		0.31		0.53		0.76

		0.25								0.07		0.16		0.33		0.56		0.80

		*  assumes true variance between districts is 1, so regression coefficient can be expressed in standard form
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		Power estimates for effects of preservice on teaching practice

		N prog		50

		N tch per prog		40

		tau-squared (effect size-sq divided by expected error var)

						Effect size (standardized regression coefficient)

		% variance bet IHE		derived var w/in IHE		0.10		0.20		0.30		0.40		0.50

		0.05		19.00		0.34		1.39		3.25		6.08		10.20

		0.10		9.00		0.41		1.69		3.96		7.51		12.82

		0.15		5.67		0.44		1.82		4.28		8.15		14.02

		0.20		4.00		0.46		1.89		4.46		8.51		14.71

		0.25		3.00		0.47		1.93		4.57		8.74		15.15

		tau (effect size divided by expected std error)

						Effect size (standardized regression coefficient)

		% variance bet IHE				0.10		0.20		0.30		0.40		0.50

		0.05				0.58		1.18		1.80		2.47		3.19

		0.10				0.64		1.30		1.99		2.74		3.58

		0.15				0.66		1.35		2.07		2.85		3.74

		0.20				0.68		1.37		2.11		2.92		3.83

		0.25				0.69		1.39		2.14		2.96		3.89

						Standardized regression coefficient for internship

		% variance bet IHE				0.10		0.20		0.30		0.40		0.50

		0.05				0.08		0.21		0.42		0.68		0.88

		0.10				0.09		0.24		0.50		0.77		0.94

		0.15				0.09		0.26		0.53		0.80		0.96

		0.20				0.09		0.27		0.54		0.82		0.97

		0.25				0.09		0.27		0.55		0.83		0.97

		*  assumes true variance between districts is 1, so regression coefficient can be expressed in standard form





Sim1

		

		Simulation of 2-level hlm results, with following parameters:

		IHEs		25

		tch/IHE		25

		effect		0.4

		%var b I		0.2

		replicate		b		seb

		1		0.56		0.24

		2		0.71		0.2

		3		0.79		0.24

		4		0.57		0.24

		5		0.11		0.17

		6		0.29		0.28

		7		0.34		0.25

		8		0.32		0.18

		9		0.2		0.21

		10		0.44		0.18

				0.433		0.219





PV

		2-level model

		% var						b/w SD		SD

		between IHEs		0.200				0.500		0.447

		within IHEs		0.800						0.894

		n

		IHEs		4

		tch per IHE		10

		variance of mean		IHE		tch		sum

				0.050		0.020		0.070

		se of mean						0.265

		se of difference						0.374

		3-level model

		% var						b/w SD		SD

		between IHEs		0.050				0.258		0.224

		between tchrs		0.200				0.516		0.447

		within tchrs		0.750						0.866

		n

		IHEs		4

		tch per IHE		10

		students per tch		25

		variance of mean		IHE		tch		std		sum

				0.013		0.019		0.001		0.032

		se of mean								0.179

		se of difference								0.253





Der-3lev

		Power estimates for effects of preservice on achievement

		N prog				50

		N tch per prog				4

		N std per tch				25

		assume 25% of achievement between teachers; so % var between teachers within IHE's is 0.25 minus % variance bet IHEs shown below

		tau-squared (effect size-sq divided by expected error var)

										Effect size (standardized regression coefficient)

		% variance bet IHE		% variance bet tch		derived var w/in IHE		derived var w/in tch		0.10		0.20		0.30		0.40		0.50

		0.05		0.20		4.00		15.00		0.23		0.95		2.18		4.02		6.58

		0.10		0.15		1.50		7.50		0.35		1.42		3.31		6.20		10.42

		0.15		0.10		0.67		5.00		0.41		1.70		3.99		7.57		12.93

		0.20		0.05		0.25		3.75		0.46		1.89		4.46		8.51		14.71

		0.25		0.00		0.00		3.00		0.49		2.02		4.79		9.20		16.03

		tau (effect size divided by expected std error)

										Effect size (standardized regression coefficient)

		% variance bet IHE								0.10		0.20		0.30		0.40		0.50

		0.05								0.48		0.97		1.48		2.01		2.56

		0.10								0.59		1.19		1.82		2.49		3.23

		0.15								0.64		1.30		2.00		2.75		3.60

		0.20								0.68		1.37		2.11		2.92		3.83

		0.25								0.70		1.42		2.19		3.03		4.00

										Standardized regression coefficient for internship

		% variance bet IHE								0.10		0.20		0.30		0.40		0.50

		5%								0.06		0.15		0.30		0.50		0.71

		10%								0.08		0.21		0.43		0.69		0.89

		15%								0.09		0.24		0.50		0.77		0.94

		20%								0.09		0.27		0.54		0.82		0.97

		25%								0.10		0.28		0.57		0.85		0.98

		*  assumes true variance between districts is 1, so regression coefficient can be expressed in standard form






_1012139003.xls
Der-2lev

		Power estimates for effects of preservice on teaching practice

		N prog		50

		N tch per prog		20

		tau-squared (effect size-sq divided by expected error var)

						Effect size (standardized regression coefficient)

		% variance bet IHE		derived var w/in IHE		0.10		0.20		0.30		0.40		0.50

		0.05		19.00		0.26		1.05		2.42		4.47		7.35

		0.10		9.00		0.35		1.42		3.31		6.20		10.42

		0.15		5.67		0.39		1.61		3.77		7.12		12.10

		0.20		4.00		0.42		1.72		4.05		7.69		13.16

		0.25		3.00		0.44		1.80		4.25		8.08		13.89

		tau (effect size divided by expected std error)

						Effect size (standardized regression coefficient)

		% variance bet IHE				0.10		0.20		0.30		0.40		0.50

		0.05				0.51		1.02		1.56		2.11		2.71

		0.10				0.59		1.19		1.82		2.49		3.23

		0.15				0.63		1.27		1.94		2.67		3.48

		0.20				0.65		1.31		2.01		2.77		3.63

		0.25				0.66		1.34		2.06		2.84		3.73

						Standardized regression coefficient for internship

		% variance bet IHE				0.10		0.20		0.30		0.40		0.50

		5%				0.07		0.16		0.33		0.55		0.76

		10%				0.08		0.21		0.43		0.69		0.89

		15%				0.08		0.23		0.48		0.75		0.93

		20%				0.09		0.25		0.51		0.78		0.95

		25%				0.09		0.26		0.52		0.80		0.96

		*  assumes true variance between districts is 1, so regression coefficient can be expressed in standard form





Sim1

		

		Simulation of 2-level hlm results, with following parameters:

		IHEs		25

		tch/IHE		25

		effect		0.4

		%var b I		0.2

		replicate		b		seb

		1		0.56		0.24

		2		0.71		0.2

		3		0.79		0.24

		4		0.57		0.24

		5		0.11		0.17

		6		0.29		0.28

		7		0.34		0.25

		8		0.32		0.18

		9		0.2		0.21

		10		0.44		0.18

				0.433		0.219





PV

		2-level model

		% var						b/w SD		SD

		between IHEs		0.200				0.500		0.447

		within IHEs		0.800						0.894

		n

		IHEs		4

		tch per IHE		10

		variance of mean		IHE		tch		sum

				0.050		0.020		0.070

		se of mean						0.265

		se of difference						0.374

		3-level model

		% var						b/w SD		SD

		between IHEs		0.050				0.258		0.224

		between tchrs		0.200				0.516		0.447

		within tchrs		0.750						0.866

		n

		IHEs		4

		tch per IHE		10

		students per tch		25

		variance of mean		IHE		tch		std		sum

				0.013		0.019		0.001		0.032

		se of mean								0.179

		se of difference								0.253





Der-3lev

		Power estimates for effects of preservice on achievement

		N prog				25

		N tch per prog				4

		N std per tch				25

		assume 25% of achievement between teachers; so % var between teachers within IHE's is 0.25 minus % variance bet IHEs shown below

		tau-squared (effect size-sq divided by expected error var)

										Effect size (standardized regression coefficient)

		% variance bet IHE		% variance bet tch		derived var w/in IHE		derived var w/in tch		0.10		0.20		0.30		0.40		0.50

		0.05		0.20		4.00		15.00		0.12		0.47		1.09		2.01		3.29

		0.10		0.15		1.50		7.50		0.17		0.71		1.65		3.10		5.21

		0.15		0.10		0.67		5.00		0.21		0.85		2.00		3.79		6.47

		0.20		0.05		0.25		3.75		0.23		0.94		2.23		4.26		7.35

		0.25		0.00		0.00		3.00		0.25		1.01		2.39		4.60		8.01

		tau (effect size divided by expected std error)

										Effect size (standardized regression coefficient)

		% variance bet IHE								0.10		0.20		0.30		0.40		0.50

		0.05								0.34		0.69		1.05		1.42		1.81

		0.10								0.42		0.84		1.29		1.76		2.28

		0.15								0.46		0.92		1.41		1.95		2.54

		0.20								0.48		0.97		1.49		2.06		2.71

		0.25								0.50		1.01		1.55		2.14		2.83

		power (assuming alpha=.05)								Effect size (standardized regression coefficient)

		% variance bet IHE								0.10		0.20		0.30		0.40		0.50

		0.05								0.05		0.09		0.17		0.28		0.43

		0.10								0.06		0.12		0.24		0.41		0.61

		0.15								0.06		0.14		0.28		0.48		0.71

		0.20								0.06		0.15		0.31		0.53		0.76

		0.25								0.07		0.16		0.33		0.56		0.80

		*  assumes true variance between districts is 1, so regression coefficient can be expressed in standard form






